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Written evidence submitted by Dr. Marc Balcells (APP 24)

Disclaimer

1.

This evidence reflects my personal views and does not constitute the official view of
the Isaac Newton Group of telescopes.

Declaration of interest

1.

I am Director of ING, the Isaac Newton Group of telescopes, an establishment of the
Science of Technology Facilities Council (STFC) on La Palma.

| was a resident astronomer at the Isaac Newton Group of telescopes in the period
1990-1992.

My research has benefited for over 20 years from the presence of UK telescopes on
La Palma. | have directed or co-directed 8 PhD theses, two on UK Universities,
based on data from ING telescopes. | currently co-direct a PhD student at a UK
University.

| am a co-investigator in a large international consortium to study the Coma cluster of
galaxies using the Hubble Space Telescope and ground-based observations, led by
Prof. D. Carter from Liverpool John-Moores University.

The impact of withdrawal from international ground-based facilities (for example the
Gemini Observatory and Isaac Newton Group of telescopes) on the UK’s research base
and international reputation:

5.

| believe that withdrawal from Hawaii and La Palma will have consequences in three
areas, as summarized in the next paragraphs: science (paragraphs 6-11), technology
(paragraph 12) and training (paragraph 13). 1 will focus on La Palma because this is
what | know most about.

If UK withdraws from Hawaii and La Palma, UK astronomers will have access to
only one optical-infrared observatory, located in the Paranal Observatory in Chile.
~40% of the sky is inaccessible from Paranal. This includes the Northern portions of
our own Milky Way galaxy. The Gaia satellite, a cornerstone mission of the
European Space Agency, promises to unravel the formation history of the Milky
Way. Realising the full benefits of the Gaia investment needs ground-based
observations of the entire sky. There is a consensus in Europe that the William
Herschel telescope (WHT) on La Palma is the overall best telescope for this
endeavour. Without the La Palma telescopes, the UK will miss a unique opportunity
to exert international leadership in this exciting field.

The part of the Northern sky that remains inaccessible from Chile includes the
Andromeda galaxy. UK astronomers, using ING telescopes, led the most important
discoveries in the past two decades on the formation of Andromeda. La Palma, now
hosting the Spanish-led 10-meter GTC telescope in addition to UK’s 4.2-meter
William Herschel Telescope (WHT), offers an opportunity to remain leaders in this
field, which will be missed if UK leaves La Palma.



8. The Northern sky also hosts the Coma cluster of galaxies, the only giant galaxy
cluster that is sufficiently close to be studied in detail. The UK now leads a global
collaboration to study Coma. Without ground based optical telescopes in the Northern
Hemisphere the UK leadership position in this project will be compromised.

9. La Palma hosts other UK-led astronomical facilities. The novel robotic Liverpool
Telescope is ideal for transient astronomy, key for the study of supernovae and
gamma-ray bursts. The SuperWASP telescope of the Queens University Belfast is
making major contributions to the discovery of extra-Solar planets. Operation of
these two telescopes is facilitated by the presence of the ING on La Palma.

10. Consultation with ING’s user communities in 2009-2010 showed broad support for
the continuation of ING. A recent European review of astronomy (ETSRC)
sponsored by the main European funding agencies also emphasized the importance of
the WHT in the European context, noting that a healthy community will always need
mid-size telescopes alongside the larger telescopes. While smaller telescopes need to
be closed down or passed on to new owners, the WHT is to many the best 4-metre
telescope in the World. Our strategic planning ensures its continuing global
competitiveness in the coming decade. The UK will lose out by closing down this
facility in 2012.

11. The observatory at La Palma can provide the UK with a convenient platform for the
access to the Northern Hemisphere, on a site that is among the best in the World. The
observatory is a mature infrastructure that now hosts the Spanish-led GRANTECAN
10-metre telescope. There will be opportunities for the UK to obtain observing time
on this larger facility.

12. Technology development for astronomy, in which the UK has an international
reputation, will also suffer if ING closes down. The WHT is the only available
facility where the adaptive-optics technologies needed for the future E-ELT can be
prototyped. This is an area with major contribution from UK labs. Of equal
importance for maintaining the strength of the UK technology base, the ING allows
University-size teams to deploy with their own instrumentation on the WHT. Such
capability, highly valued by UK astronomers, is not available elsewhere and certainly
not at ESO. Pulling out of ING would impact technological creativity in UK
Universities.

13. The ING contributes to training the next generation of astronomers. Astronomers
rarely travel to the Chilean telescopes, which are far away, and where resident
astronomers often carry out the observations. But UK astronomers come to ING.
They gain a better understanding of telescopes, instrumentation and improve on their
observing strategies. Additionally, the ING manages a world-renowned resident
student program, providing hands-on training in the science, technology and
management aspects of running an observatory. This contributes to educate the next
generation of scientists that will manage and exploit the giant telescopes of the future.
Without ING, British astronomers would miss an important component of their
training.

Dr Marc Balcells



Isaac Newton Group of Telescopes

16 February 2011



Written evidence submitted by Professor N. R. Tanvir,
University of Leicester (APP 25)

[ wish to make some brief remarks on the impact of reductions in funding which
began in 2007 and are ongoing.

[1] By many measures UK success in astrophysics and space science is second
only to the US in recent decades. This has been achieved not by out-spending
other comparable nations, but is thanks to our long and proud history of
leadership in fundamental science, strategic investment of the funding which
was available, and making profitable use of those facilities. One result of this was
a “brain-gain” of outstanding foreign scientists coming to the UK to work in these
fields. Another result has been the high level of activity in our universities and
laboratories, which has inspired many young people into STEM studies, and, one
hopes, increased our national self-confidence in these vital areas.

[2] One of the characteristics of this successful period has been the access UK
astrophysicists have had to a very diverse range of experimental facilities. Many
breakthroughs have come about thanks to putting together data from different
telescopes and satellites, often operating in different spectral ranges (optical, X-
ray, radio etc.). There is every reason to expect such a strategy would be even
more successful in the future, as we become able to combine traditional
observations using electromagnetic radiation, with new windows, such as
gravity waves and neutrino detectors.

[3] Of particular interest to me, and a growing field in astrophysics, are the
observations of transient phenomena, and in particular exploding objects in
space. Events like supernovae and gamma-ray bursts are amongst the most
exotic known, and in the latter case are so bright that they can be seen close to
the edge of the observable universe. Indeed, in 2009 I led an international group
which discovered a gamma-ray burst which was the most distant object known
up to that time. Such discoveries are not merely about breaking records, but
provide unique information about the universe shortly after the Big Bang when
the first stars and galaxies were being formed. This discovery illustrates well the
critical requirement for facilities spread both across the electromagnetic
spectrum and spread geographically: the burst was discovered in gamma-ray
light, and its position found in X-ray imaging by the Swift satellite. We then made
observations over the next 48 hours using telescopes on five continents (most
importantly Gemini-North in Hawaii and the ESO/VLT in Chile), and finally used
the Hubble Space Telescope to search for the galaxy in which the burst occurred.
This discovery would not have been possible had we only had the facilities which
will be available post-2012.

[4] The consequences of the UK’s sudden decline in funding for astrophysics and
space science, and in particular the planned withdrawal from many facilities, is
already being keenly felt. There has been an exodus of young talented scientists
to other countries, which despite suffering in the global economic turn-down as



did the UK, seem to have recognised the wider importance of maintaining a high
level of activity in inspirational, fundamental science. The almost complete lack
of access to northern hemisphere optical/infrared telescopes post-2012, is a
especially bleak development, since many important sources in the sky are not
observable from the south, and particularly the short-lived events I have
described can occur unpredictably in the sky. These northern telescopes are
complementary to other facilities we are retaining and many new international
facilities (e.g. northern facilities such as LOFAR, all-sky observatories such as the
GAIA satellite, gravity wave detectors etc.), so [ view it as strategically very
important that we retain at least some access to them, even if it be at a lower
level than a few years ago.

[5] It has been argued that by joining ESO in the early 2000’s it was inevitable
(and even planned) that other, older telescopes would be under pressure to
close. I agree with this, and indeed the UK has withdrawn from the AAT and the
UK Schmidt Telescope in Australia, and significantly reduced its spending on the
WHT in La Palma and UKIRT in Hawaii. However, as far as [ am aware, what was
never suggested (publicly) or planned was withdrawal from the Gemini
telescopes. These are not old facilities, and they remain at the forefront of
astronomical research. It is true that the capabilities of Gemini-South (in Chile)
do duplicate those of ESO/VLT, and it made sense to reduce our investment
there (as we did). However the decision to withdraw from Gemini-North, came
out of the blue, was not the result of a community consultation, or any well
developed strategic plan. It did considerable damage to our reputation as an
international partner, and taken together with the withdrawal from UKIRT and
WHT leaves us without any world-class optical /infrared facilities in the northern
hemisphere.

[6] Subsequent to 2007, various efforts have been made to patch up the damage
done by the initial budget cuts to astronomy and some rear-guard attempt to re-
engage the community. Unfortunately, of course, in an era of closures and “fire-
fighting” this has not been a great success. The ground-rules for grant funding
seem to be changing on a yearly basis, and we seem to be evolving to a new
system which, whilst intended to save money, looks very likely to produce lower
quality science, mainly due to there being less flexibility, and less oversight and
peer-review. Indeed, the relatively efficient (and tested) operation that STFC
inherited from PPARC seems to have been almost entirely dismantled. That said,
[ believe the damage to astronomy could be greatly alleviated by some small
reinvestment in northern hemisphere optical/infrared telescopes - the highest
strategic priority would be to renegotiate some access to the 8 meter Gemini-
North telescope (e.g. at the 15-20% level, which is much less than our previous
25% share of both Gemini telescopes). This would require new agreements with
international partners, but I would be surprised if they were not receptive to the
proposal. The WHT on La Palma, as I've indicated, would also continue to
provide an important resource, if some access could be retained. As I've
attempted to stress, this is not about keeping old telescopes so we can continue
to do more of the same, it is about providing UK scientists with access to a
coherent global network of facilities, so they can be at the forefront of the
discoveries of the future.



Professor N. R. Tanvir
University of Leicester
16 February 2011

Declaration of interests: my only interests are as a working scientist who makes use
of many of the facilities threatened with withdrawal of funding.



Written evidence submitted by Dr Bryn Jones (APP 26)

Introduction

1.1 1 worked for 10 years as a research scientist in astrophysics in British universities. | worked
more recently as an academic on short-term contracts for nearly 5 years and was included in the
2008 Research Assessment Exercise. | left academia two years ago.

1.2 Here | make comments on the current state of astronomy and particle physics, but put a strong
emphasis on those particular issues where the Committee has requested evidence.

Impact of reduced capital funding on UK capability

2.1 The Science and Technology Facilities Council (STFC) budget has had a substantial capital
expenditure in past years, making it potentially vulnerable to cuts in capital spending. In 2010-2011
capital expenditure was £97 million (17% of budget) as opposed to £472 near-cash spending (83%),
in a total budget of £569 million.! Ignoring spending on space activities that are being transferred to
the UK Space Agency, the 2010-2011 international subscriptions are:

Near cash budget (EM) Capital budget (EM) Total (EM)

Item

ESO 10.9 18.3 29.2
subs.

CER 63.6 32.9 96.5
N

subs.

ILL 10.4 4.1 145
subs.

ESRF 75 35 11.0
subs.

Total 92.4 58.8 151.2

(The ILL is a neutron source and the ESRF is a synchrotron source: as such they are beyond the
scope of the astronomy and particle physics inquiry.)

2.2 A hypothetical cut of 40% to the STFC capital budget would have meant a loss of £39 million
pounds to the total STFC budget (a 7% cut to the total), leaving £58 million for annual capital
expenditure across all commitments and projects. It would have been impossible to continue
funding all international subscriptions without flexibility regarding classifying spending on
subscriptions between capital and near cash funding.

1 STFC current budget projected from 1 April 2010 taken from
http://www.stfc.ac.uk/resources/pdf/stfccurrentbudget.pdf



2.3 The STFC Delivery Plan provides details of the draft 2011-2012 budget. This gives a resource
budget (no longer listed as near cash) of £376 million and a capital budget of £100 million.? The
Plan also includes a depreciation/impairment of £75 million.

The 2011-2012 planned international subscriptions are:

Resource budget (EM)  Capital budget (EM) Total (EM)

Item

ESO 11.6 - -
subs.

CER 81.8 - -
N

subs.

ILL 9.8 - -
subs.

ESRF 54 - -
subs.

Total 108.6 46.2 154.8

(The breakdown of the capital budget between individual facilities is not given in the appendices to
the Delivery Plan.)

2.4 The immediate conclusion from the published budgets is that an effort has been taken to divert
spending on international subscriptions between the capital and resource categories. This was
necessary to maintain UK participation in the European Southern Observatory (ESO) and CERN.
This is a highly welcome outcome. The loss of either ESO or CERN would have ended ihe
international competitiveness of UK particle physics immediately, and of astronomy within several
years.

2.5 The settlement for the STFC from the comprehensive spending review must be seen in the light
of the considerable cuts in spending over the past few years.

2.6 Given the flexibility that has been given to the STFC, the effect of capital cuts is therefore to
reduce total spending, which impacts on funding available for facilities other than ESO and CERN.
Other ground-based astronomical facilities, such as Gemini, the Isaac Newton Group telescopes, the
James Clerk Maxwell Telescope, the United Kingdom Infrared Telescope and the Jodrell Bank
Observatory, provide data for projects of varying degrees of international excellence.

Impact of withdrawal from international ground-based facilities

3.1 Within the past decade the UK has joined the European Southern Observatory, and some
smaller, older telescopes have become less competitive internationally as more 8- to 10-metre
telescopes have come into operation. Some loss of less-productive old facilities is unavoidable.

2 STFC Delivery Plan 2011/12 - 2014/15 http://www.stfc.ac.uk/resources/pdf/DP2011-15.pdf
. See the Plan's Appendix C for the capital budget, Appendix D for the resource budget. The
depreciation/impairment is given in the Plan's Appendix A.



3.2 The UK has been a partner in the twin 8-metre Gemini telescopes which provided access to
large optical/near-infrared telescopes in both the northern and southern hemispheres. This was
originally planned in the 1990s to be the only significant access to 8-metre telescopes for the UK.
Accession to the European Southern Observatory within the past several years has provided
additional access to world-leading 8-metre-class optical/near infrared telescopes through the Very
Large Telescope, though this is only in the southern hemisphere.

3.3 The current plans to withdraw from the Gemini project will leave the UK without access to 8-
metre class optical/near-infrared telescopes in the northern hemisphere. This will severely affect
some research projects which are constrained to the northern skies (for example, because of the
need to study one special object, or because observing targets are taken from prior observations
from some other type of facility in the northern hemisphere). A majority of research projects can
suffice with southern only facilities, but a minority cannot.

3.4 As for my personal experience, | was a significant user of the Anglo-Australian Observatory in
the period 1997-2006. The phased withdrawal of the UK from the observatory meant that British-
based scientists lost access to world-leading wide-field spectroscopic facilities. This was disruptive
to an international collaboration of which | was a member. | felt this was damaging to the reputation
of the UK as an international partner.

3.5 The temporary expulsion of the UK from the Gemini project in January 2008 was personally
embarrassing to me at a time when | was attempting to finalise the detailed specification of
forthcoming observations for an international collaboration that had been awarded joint UK and
Australian Gemini time. The immediate crisis was resolved and the UK was readmitted to Gemini,
but is now planning an organised withdrawal.

3.6 The early or hasty withdrawal of the UK from front-rank scientific projects significantly
damages the reputation of the UK as an international partner. This might make it less likely that
other countries will accept the UK as an international partner in major projects in the future.

3.7 The damage of reputation affects individual scientists as they try to contribute to small- or
medium-sized international collaborations between researchers. British scientists are less likely to
be accepted into particular research projects if there is a risk that UK subscriptions to facilities may
be terminated before the projects have reached their conclusions.

3.8 Careful planning is needed to avoid a possible imbalance between relatively cheap ground-
based astronomical facilities and expensive space activities.

3.9 The research community needs to be able to plan future projects knowing at least a few years in
advance whether it will have competitive access to observing facilities. Sudden changes of plans are
highly damaging.

Engagement of the STFC with the research community

4.1 It is evident that some senior figures within STFC management have attempted to increase
engagement with parts of the astronomical community in the past two years, for example through
online discussions of funding policy.

4.2 Having left academia two years ago, | shall not comment in detail on recent STFC engagement
with the research community.



4.3 Engagement between research councils and the research community has largely been restricted
to permanent academics. In the case of the Astronomy Forum this involves only the leaders of
research groups. Engagement has not extended significantly to researchers on fixed-term contracts
at any time in the past decade, either by the STFC or by its predecessor PPARC, even though fixed-
term researchers are most strongly affected by funding decisions, most acutely through the
availability of funding to employ researchers.

Effect on outreach

5.1 Astronomy, like space science, particle physics and fundamental theoretical physics, maintains a
high profile in society and ignites public interest in science.

5.2 These academic disciplines have a powerful, positive effect on the UK economy through
inspiring young people to study STEM subjects. This effect occurs by increasing STEM uptake at
all educational levels, from GCSE to degree level. Many of these young people subsequently go to
work in industry and apply their general STEM skills to activities of direct economic benefit.

5.3 Enthusing young people in science through the media profiles of astronomy and particle physics
requires a stream of good news about UK science. It requires a continued British participation in
iconic projects, such as the Jodrell Bank Observatory and the Large Hadron Collider.

5.4 Less clear is the extent of the impact on the economy made by people who study to PhD level in
astronomy and particle physics.

5.5 Instability in funding produces negative news in the media. This may:
(i) have an adverse effect on enthusing young people about STEM subjects;
(if) dissuade young people from studying low- and intermediate-level STEM subjects, particularly
at GCSE and A-level.
(iii) dissuade young people from applying for physics degree courses, consequently reducing the
numbers of graduates who might later take physics skills into industry and business. In turn,
this may affect the financial viability of some physics departments.

Effect on research careers and the next generation of researchers

6.1 The current funding cuts have forced a reduction in the grants awarded to support postdoctoral
researchers. In the 2010 grants round, recently announced, funding for 56 postdoctoral research
assistants (or associates) was approved by the Astronomy Grants Panel.®> Of these, 42 were on
rolling grants, and only 14 on standard (responsive) grants. This was 30% of the total number
requested by applicants. This is 35% below the average number supported over the past decade and
about 50% lower than the number for 2006 before the STFC recent funding crises errupted.*

6.2 A reduction in PDRA positions means that some researchers will have to change their career
destinations.

3 Report by Prof. A. Lawrence, Astronomy Grants Panel chair, available at
http://pacrowther.staff.shef.ac.uk/AGP2010_report.txt .

4 See the figures compiled by Prof. P. A. Crowther published by Prof. A. Lawrence at
http://andyxl.wordpress.com/2011/02/04/astronomy-grant-history/ .



6.3 These cutbacks occur under a situation in which the career system in academic research has
been very poor for years. Features of the long-standing careers crisis in academic science include:

(i)

There is a strong dependency on short-term contracts with a very large turnover of staff.

(i) The specialised character of research makes it relatively difficult for researchers to switch

between scientific fields.

(iii) The demographics of the research community appear unplanned with regard to numbers of

early, mid and senior positions - or if planned, is planned with wholly inaccurate
demographic data. The STFC funds large numbers of PhD positions (130 per year in
astronomy), a moderate number of PDRA positions and a small number of advanced
fellowships. Nearly all long-term jobs in astronomical research in the UK are academic
positions funded by universities. My own estimate of the number of astronomy lectureships
advertised is 4 - 8 per year in the UK. A small number of university departments operate their
STFC rolling grants to provide long-term support jobs; these are few in number.

(iv) The ratio of the number of new PhD studentships each year to the number of long-term jobs

(v)

advertised each year is a critically important statistic for measuring the state of the career
system. It determines the probability that a newly graduated PhD will progress eventually to a
long-term post.

My estimate is that the ratio is in the range 1:10 to 1:15.

(vi) There is a strong ageism within the postdoctoral research system: people become more

expensive to employ as they get older, and there can be too little money in a grant to fund
older, more experienced researchers for the lifetime of the grant.

(vii) A majority of researchers who embark on postdoctoral research careers will be unable to

continue in university research in the UK because of the lack of long-term positions. They
will have to leave the UK or leave academic research altogether.

(viii) The number of fellowships is too small to offer any protection from the cuts in PDRA

(ix)

and,

(x)

(xi)

positions. Fellowship numbers have been reduced recently.

There is a potential for employment in industry or business for people within a few years of
PhD completion in astronomy and particle physics. However, there are often problems of
"over-qualification™ or "over-specialisation™ for older, more experienced researchers seeking
alternative employment. Anecdotal reports state that some potential employers believe,
entirely wrongly, that many people with postdoctoral experience expect high salary levels
if appointed, would leave companies after a short time to look for more lucrative employment
elsewhere: they are not employed.

There is no obvious alternative career stream in applied science or in industry for people in
mid-career, aged 30 to 45 years. There is even a lack of appropriate careers advice for people
in this category.

There appears to be little appreciation by policy makers of the extent of the long-term
problems in the career system in UK academic research in general, and the acute problems in
UK astronomy.

6.4 Current higher education funding cutbacks for the 2011-2012 financial year and uncertainties in



post-2012 university income make it likely that fewer academic positions will be advertised in the
medium term.

6.5 Attracting people with PhDs into academic research is not a problem: there is a massive
oversupply of outstanding people for the needs of academia. The negative publicity from financial
cutbacks is unlikely to cause difficulties of the supply of good people at PhD level. However, there
may be mismatches between the supply of talented postdoctoral candidates and short-term posts in
individual, precise research areas.

6.6 The reduction in PDRA positions over the past few years may drive particular individuals out of
academic research. This could affect significantly who among the current generation of researchers

will eventually get academic positions. Random factors play a powerful role in determining who is
appointed to permanent jobs in astronomy.

Declaration of interests

7.1 1 am not currently employed in UK science or in any university or by any research council. | am
awaiting confirmation of an unpaid visiting fellowship in a British university.

Dr Bryn Jones

16 February 2011



Written evidence submitted by the Gemini UK National Time Allocation
Committee (NTAC) (APP 27)

UK withdrawal from international ground-based facilities

I am a Reader in Cosmology in the School of Physics and Astronomy at the University of Birmingham,
supported by a University Research Fellowship from the Royal Society (2005 — 2013). In the past decade
I have used most of the 8-metre and 10-metre (8-m and 10-m) class optical/near-infrared telescopes on
Earth to further my research. | therefore have a broad perspective on the use of large international
ground-based observing facilities.

My co-signatories and | currently comprise the Gemini UK National Time Allocation Committee
(NTAC) and therefore have the clearest scientific view of UK demand for observing time on the Gemini
North and South (GN and GS) 8-m class telescopes. We are responsible for the twice-yearly peer review
of proposals for observing time submitted by members of the UK community. As NTAC Chair | also
represent the UK on the International Time Allocation Committee (ITAC) that is responsible for
constructing the Gemini science program from the merged science rankings of the respective partners.

Our submission to the House of Commons Science and Technology Committee’s inquiry concentrates on
the second item listed in the call for evidence:

“2. the impact of withdrawal from international ground-based facilities (for example the Gemini Observatory
and Isaac Newton Group of telescopes) on the UK's research base and international reputation;”

Our view, as expressed in this submission (pages 2-4), may be summarized as follows:

e access to international northern 8-m class telescopes is essential to support the UK’s research base;
¢ the Gemini Observatory has matured into an efficient operation with high global impact;

¢ withdrawal from Gemini represents poor value for money on the UK’s investment to date;

e the most cost effective and scientifically productive way forward is to remain a member of the
Gemini partnership post-2012.

Dr. Graham P. Smith (Chair of Gemini UK NTAC, 2010-2012)

Co-signatories (Members of Gemini UK NTAC): Dr. Nate Bastian (University of Exeter), Dr. Boris
Gaensicke (University of Warwick), Dr. Duncan Farrah (University of Sussex), Dr. Rubina Kotak
(Queens University of Belfast), Dr. Russell Smith (Durham University), Dr. Serena Viti (University
College London)

16 February 2011



Access to international northern 8-m class telescopes is essential to support the UK’s research base

11

1.2

The global impact of UK astronomy is underwritten by access to multi-wavelength, multi-
hemisphere observations from both space and ground. UK astronomers are currently leading key
projects with truly global impact that are reliant on ground-based observations of faint objects first
identified in space-based observations (see paragraphs Al & A2). These space-based observations
are intrinsically “all-sky”. Global leadership therefore requires access to multi-hemisphere ground-
based 8-m class telescopes.

The Gemini/Subaru Exchange Program is playing a key role in sustaining the global impact of the
UK’s research base (see paragraph A3). This program allows UK astronomers to bid for observing
time on Japan’s Subaru telescope through the Gemini UK NTAC. The key attraction for UK
astronomers is Subaru’s wide-field capabilities that are unique among 8-metre class telescopes.
This Gemini-enabled access to Subaru is of key strategic importance to UK astronomy, and
demonstrates the flexible telescope access available to Gemini partners.

The Gemini Observatory has matured into an efficient operation with high global impact

2.1

2.2

In the last five years the number of peer-reviewed articles based on Gemini observations has
roughly doubled, and the fraction of those lead by a UK astronomer has grown from approximately
10% to 20%. The impact of peer-reviewed articles based on Gemini observations is comparable,
on average, with other 8-m class telescopes, i.e. Magellan, Subaru, and the European Southern
Observatory’s (ESO’s) Very Large Telescopes (VLTSs). In individual years the impact of Gemini
publications can rival that of the 10-m Keck telescopes (see table in paragraph A4).

These statistics on the output from the Gemini Observatory confirm that, a decade after science
observations began, Gemini has reached maturity as an international scientific facility. This has in
part been enabled by the development and refinement of the observatory’s system of queue
observing, whereby observatory staff perform the observations on behalf of the respective proposal
teams when the sky conditions are optimally matched to those required by the science goals.

Withdrawal from Gemini represents poor value for money on the UK’s investment to date

3.1

3.2

3.3

The UK’s investment in Gemini to date has therefore helped to deliver a state of the art
international research facility that offers astronomers the ability to observe in both Northern and
Southern hemispheres. The teething problems of the first decade of operation are now resolved,
and the coming decade promises great scientific rewards for members of the Gemini partnership.
There is therefore a prima facie case that UK withdrawal from Gemini will waste the funds that the
UK has invested in bringing the observatory to its current level of operational maturity and
scientific productivity/impact.

UK demand for observing time on the Gemini telescopes is comparable with that for time on other
8-m class telescopes, including ESO’s VLTs. Moreover, UK demand surges when new
instruments are commissioned — i.e. installed on the telescopes. We have seen this recently in UK
NTAC meetings, with a crop of high quality proposals for observations with the new red-sensitive
GMOS-N instrument in late 2010 and with GNIRS in 2011.

UK withdrawal from Gemini would further undermine value for money for the UK because several
instruments in which the UK has invested are not yet available for use by the community. This
investment in novel instruments — in particular FLAMINGOS-2 and MCAO - would therefore be
wasted. It is also of great significance that ESO has no plans to make instruments comparable with
FLAMINGOS-2 and MCAO available to the ESO community, of which the UK is part (see also
paragraph Ab).



The most cost effective and scientifically productive way forward is to remain a member of the
Gemini partnership post-2012

4.1

4.2

4.3

4.4

Given the UK’s investment to date, and the current operational maturity and scientific impact of
Gemini, it is clear that the most cost effective way to sustain the UK’s research base in relation to
scientific exploitation of space-based discoveries is to remain a member of the Gemini partnership.

However in the current economic climate, a reduced partner share in the range 10-15% (the UK is
currently a 24% partner) would help to reduce the burden on the public purse whilst providing
sufficient telescope time for a top slice of world-class UK science to be supported. This assumes
that we would have access to both GN and GS, and that the Gemini/Subaru exchange program
would continue.

Gemini partners are also free to exchange time with other nations independently of the formal time
exchange programs. For example, the same developments in ground-based astronomy in the
southern hemisphere (e.g. SKA, LSST, ALMA) that motivate some to argue for concentrating UK
optical/near-infrared observing resources on ESO will likely increase the enthusiasm of (for
example) Japan to trade Subaru time in exchange for GS time. This would allow us to balance UK
8-metre observing time between the hemispheres, at a cost of £2-3million per year (assuming a 10—
15% share of Gemini).

Replacing UK access to Gemini with (for example) access to the 10-m Gran Telescopio Canarias
(GTC) on La Palma would set UK astronomy back a decade. This is because GTC is at a stage of
development comparable with the Gemini telescopes a decade ago. Recovery from this setback
would take many years, and woud require significant financial and intellectual investment from the
UK in developing the operation of GTC and the suite of instruments available on GTC.

DECLARATION OF INTERESTS

All signatories to this evidence are regular users of 8-m class telescopes including all of Gemini, VLT,
and Subaru.

Additional supporting information

Al

A2

A3

A4

As a UK astronomer Professor Nial Tanvir’s access to the Gemini-North telescope in Hawaii was
essential to his publication in Nature of the most distant known Gamma Ray Burst
(http://adsabs.harvard.edu/abs/2009Natur.461.1254T).

UK astronomers lead eight of the eighteen extragalactic/cosmology Key Programs on the Herschel
Space Observatory, including the largest Key Program called “HerMES” (PI: Professor Seb
Oliver). In 2011A follow-up ground-based observations of galaxies discovered with Herschel
accounted for 10% of the total UK demand for Gemini observing time reviewed by the UK NTAC
—i.e. a disproportionately large fraction of the total demand. This large fraction will likely increase
in future semesters.

Professor Chris Collins published important results on the evolution of the most massive galaxies
in the universe in Nature, based on Subaru observations conducted thanks to the Gemini/Subaru
Exchange Program (http://adsabs.harvard.edu/abs/2009Natur.458..603C). More generally, UK
demand for observing time on Subaru has recently doubled - the average ranking of these
proposals is in the 2nd quartile of all proposals that we receive — i.e. they are stronger than the
average proposal.

The impact of large ground-based telescopes is summarized in the following table. Impact is
defined as the number of citations to articles that publish data from each observatory, normalized
by the median number of citations earned by articles in the Astronomical Journal. On average over



A5

the last 5 years for which data are available, Gemini has been competitive with comparable 8-m
class telescopes, i.e. VLT, Subaru, and Magellan. In individual years it has matched the
performance of the pre-eminent Keck 10-m telescopes (i.e. 2006).

Telescope 2005 2006 2007 2008 2009 Average
Keck 3.3 3.5 4.2 4.2 4.0 3.8
Gemini 2.5 35 3.0 2.9 3.6 3.1
Magellan 2.6 2.4 4.2 2.9 3.6 3.1
Subaru 2.5 2.3 4.6 2.5 3.5 3.1
VLT 2.4 2.9 2.9 2.5 3.5 2.8
HST 2.0 2.4 3.9 2.8 2.8 2.8

Source: Compiled by Gemini Observatory, based on publication lists provided by the respective observatories.

Gemini has a distinctive instrumentation strategy that will deliver technology on GS that ESO has
no plans to deliver. Most notably, FLAMINGOS-2 will be the only near-infrared multi-object
spectrograph in the southern hemisphere. For example, FLAMINGOS-2 and MOSFIRE on Keck
will revolutionize studies of cosmic re-ionization at redshifts of 7<z<10. Participation in Gemini
post-2012 would therefore promise world-leading positions for UK astronomers, for example,
directly challenging colleagues in California who have direct access to the Keck telescopes in the
northern hemisphere. MCAO will also shortly be a unique facility, because ESO has decided not to
offer their Multi-conjugate AO Demonstrator (MAD) to the ESO community. MCAO will deliver
near-infrared imaging at a spatial resolution and across fields of view comparable to the new
WFC3 camera on the Hubble Space Telescope (HST). Naturally MCAO will not achieve the
sensitivity of HST/WFC3, however this unique device will revolutionize ground-based near-
infrared astronomy. The scientific potential of access to these instruments on GS is therefore huge
and, most importantly, unique in the southern hemisphere.



Written evidence submitted by the School of Physics and Astronomy,
University of Manchester (APP 28)

The School of Physics and Astronomy at the University of Manchester is unique in the UK in
having both experimental and theoretical groups in all three areas of STFC science: Astronomy,
Nuclear Physics and Particle Physics. The School has great strengths in almost all areas of
physics research, as evidenced for example by the award of the 2010 Nobel Prize in Physics to
two of our professors of Condensed Matter Physics. However the overall health of the School
has clearly been impacted by recent crises in the STFC, and we are concerned about the future
provision for STFC science.

The impact of reduced capital funding on UK capability;

1. Astronomy, Nuclear and Particle Physics at UK universities have been in a difficult
position since the STFC funding crisis of 2007. Grants and project funding have reduced
by a large fraction since that time. Nuclear Physics and Particle Physics have already
seen large effects of recent cuts which had severe impact on their programmes. Since
Astronomy grants are awarded for three years, about 1/3rd of university astronomy
groups still have grants awarded during higher levels of funding. These groups, including
the Manchester one, are expecting a significant cut in their funding from next April,
purely based on past cuts to budgets.

2. Capital funding pays for equipment and some new projects, and its reduction will greatly
affect instrumentation groups, as well as groups with high computing demands. Future
projects in all areas, including Nuclear and Particle Physics, will be difficult to fund for
STFC, and this will affect instrumentation work in all three areas of STFC science,
hitting severely the international competitiveness of the UK.

3. The new STFC Delivery Plan suggests a reduction in support for technology research and
development in the Universities, with a concentration of such work in the central
laboratories, an idea that is probably a response to reductions in capital funding. However
this proposal represents a serious misunderstanding of how new technologies for STFC
science are developed, in a collaborative effort involving scientists with many different
types of skills. It is essential for retaining world-class research at universities that
technology research and development, construction of experiments and their exploitation
are closely linked in university groups. Indeed, it is those university groups who have this
diversity of skills where most of the expertise and international leadership currently
exists. In addition, this policy would further reduce the opportunities for educating



undergraduate and postgraduate students in the areas of technology research and
development.

4. A viable funding level for university groups is based on grants, overheads and a full
economic costing component (fEC) which pays part of staff salaries. As an interim
measure (which seems to have become permanent), STFC only pays for 80% of the cost
of grants. For the STFC-funded e-Merlin project, STFC and Manchester agreed to
include the fEC component in the cost of the project, so that effectively Manchester pays
for approximately 40% of the project. The rapid reduction in grants funding has also
reduced the fEC funding for the university groups, and the issue of the viability of
astronomy, nuclear physics and particle physics groups and of physics departments needs
to be considered.

5. Jodrell Bank was a founder member of the European VLBI Network of radio telescopes
(EVN), a global network of at least 18 telescopes, stretching from Puerto Rico to
Shanghai, and South Africa to Sweden. Most of the telescopes can be connected in real
time with bandwidths up to 1 Gb/s. The strategic importance to Manchester of EVN as
technical pathfinders for the Square Kilometer Array (SKA), as a key collaborative
venture by the European community developing SKA, and as a global network which
may provide some of the longest baselines of the SKA, is recognised by STFC. We
consider it important that STFC remains able to continue to fund at a modest cost such
items of strategic importance.

The impact of withdrawal from international ground-based facilities (for example the
Gemini Observatory and Isaac Newton Group of telescopes) on the UK's research base and
international reputation;

6. To remain competitive internationally, the UK became a member of ESO in 2003. ESO
exists to provide observational facilities which the member states cannot afford
individually. This includes both the telescopes and their instrumentation. Almost all ESO
member states also maintain their own observational facilities, in most cases with 2- to 4-
metre telescopes.

7. After joining ESO, the UK had some duplication in facilities, which included Gemini-
South (very close to the VLT), and withdrawal from some facilities was expected.
Withdrawal from all non-ESO ground-based facilities is, however, very damaging.
Almost all astronomy today is the result of international collaborations. In these
collaborations, our position has become severely weakened because we have no facilities
to offer.

8. Of the current ESO members, only Poland, Austria, and Portugal do not have access to
optical/infrared telescopes outside of ESO. The UK will be in this situation after 2012,
when, in astronomy, STFC will be a facilities council without facilities.



10.

11.

12.

Withdrawal entirely from northern hemisphere astronomy leaves us unable to study the
outer galaxy, the major galaxies in the Local Group, and more than half of the accessible
extra-galactic sky. It also affects STFC-funded space missions, which by nature observe
both hemispheres but for which we can only request follow-up observations in the south,
and only through ESO.

We are also concerned about the impending reduced access to the ESO VLT telescopes
for UK astronomers. It is expected to be reduced by approximately 25% per semester
over 4 semesters, or alternatively full loss of access for one semester. This loss of access
may especially endanger time-critical PhD projects.

Manchester operates the STFC-funded e-Merlin radio array, the UK's major SKA
precursor. It is located in the UK and, as such, observes the northern hemisphere. Its
unique capabilities have no counterpart in the southern hemisphere. The scientific return
on this investment from STFC and Manchester will be limited by the lack of
opportunities for ground-based follow-up observations.

We suggest that STFC should, in consultation with its community and with UKSA,
review the balance between space-based and ground-based astronomy. The two should be
treated as complementary rather than as competing. The high cost of space missions
makes it essential to maintain a correct balance.

Whether the Science and Technology Facilities Council (STFC) has sufficiently engaged
with its research community in these two areas on its strategic direction and impacts of
budget reductions; and

13.

14.

15.

Communication and engagement have improved much over the past two years. The
STFC advisory panels on Astronomy, Nuclear Physics and Particle Physics have
provided important reports on priorities, based on extensive consultation with the
communities. Regular meetings with the relevant communities for each of the science
areas have also been beneficial. We commend STFC for this change in its approach.

However, Manchester does not recognise some of the statements made by the STFC
Chief Executive in his evidence to the Parliamentary Select Committee. We are not aware
of any plan for correcting a 'deliberate over-investment in astronomy' or of any public
strategy to withdraw from northern hemisphere observational facilities.

Also, the proposed move to concentrate technology development in the laboratories, as
discussed above and described in the STFC Delivery Plan, was not subject to any
consultation with the research community before publication of the Delivery Plan. We
believe that there would have been very strong opposition to this proposal, and an open
discussion of the issues would have clearly shown that it was misguided.



16.

We would welcome more openness on the procedure to appoint a new Chief Executive.
We understand this process has started but there has been no advert or recent
announcements. Manchester gives great importance to cooperation between STFC and
the universities, and would welcome a commitment from the new Chief Executive to
continue to work with its community.

Opportunities for, and threats to, outreach and inspiring the next generation of
astronomers and particle physicists.

17.

18.

19.

20.

21.

Astronomy, Space and Particle Physics have always had the power to inspire. This was
most recently demonstrated by the incredibly successful BBC Stargazing Live broadcast
from Jodrell Bank Observatory. In a prime-time slot on BBC2 the programme attracted
around 3 to 4 million viewers each night over 3 nights, remarkable for a science subject.
The programme enabled us to showcase a wide range of British astronomy and space
activity, including the work of Jodrell Bank’s Lovell and e-MERLIN telescopes, but also
UKIRT, JCMT, ESA, the public-access Faulkes Telescopes, solar physics, the solar
system and meteorites, and much more. The outreach work of Manchester particle
physicist, Professor Brian Cox, is of course also very well known.

The first year of the operation of the Large Hadron Collider (LHC) has received broad
coverage in media due to the enormous public interest in the fundamental questions
addressed by Particle Physics. Particle Physicists from Manchester are regularly visiting
schools and present at public events.

The impact of BBC Stargazing Live was clear: there were many positive reviews;
telescopes and other astronomical equipment sold out in major retailers; a record-
breaking 2.3 million people downloaded the BBC Stargazing Guide; and an estimated
40,000 people attended over 300 linked events nationwide. This programme and others
like it, such as Brian Cox’s Wonders of the Solar System, will have a lasting legacy in
bringing young people into scientific and technological careers, not just in astronomy,
space and particle physics.

The University of Manchester is currently constructing a new public Discovery Centre at
Jodrell Bank Observatory, funded by the Northwest Development Agency, the Northwest
European Regional Development Fund and the University. The Centre intends to
showcase live science and inspire the scientists of the future. In addition to this,
independent economic assessment indicates that this ~£3 million project will generate
£26 million of additional economic benefit for the region.

STFC and their forerunners should be congratulated for encouraging and supporting
outreach through a range of funding opportunities over some years. Indeed, they have
maintained much of this support through the recent pressures on funding and have been
strongly supportive of the outreach work done at Jodrell Bank. The astronomy, particle



physics and nuclear physics communities, including the STFC, have shown a strong
commitment to outreach. Indeed, in publishing outreach material regarding the use of
ESO facilities (e.g. press releases), the UK is second only to ESO itself, according to
information provided by ESO.

22. However, the positive impact generated by the high-quality outreach work in these areas
is put at risk by the regular appearance of stories in the media concerning closure or
threats to major STFC-funded facilities. We experienced this ourselves in the 2007/8
STFC funding crisis and we still get asked about this today. For a school student making
choices of what to study at university and about their future career, this uncertainty can
only have a negative impact on the future of STFC science areas and physics in general.

23. Furthermore, much of the outreach work is done by postgraduate students and early-
career researchers. Their enthusiasm and commitment to the subject is infectious and
plays a key role in engaging with younger people in particular. The large reduction in
funding for postgraduate students and post-doctoral researchers means that fewer people
are available for outreach. Also the constant squeeze on funding for research posts and
facilities is not only leading these people to leave the UK for jobs elsewhere, but also
causes a loss of morale, again with serious consequences for outreach and inspiration.

These points were collated from the community of astronomers, nuclear and particle physicists
working in the School of Physics and Astronomy at The University of Manchester.

Professor S. J. Watts

Head of School

School of Physics and Astronomy
The University of Manchester

16 February 2011



Written evidence submitted by Janet Drew, Professor of Astronomy,
and Director of the Centre for Astrophysics Research, STRI, University
of Hertfordshire (APP 29)

Comment on: the impact of withdrawal from international ground-based facilities (for example the
Gemini Observatory and Isaac Newton Group of telescopes) on the UK'’s research base and
international reputation.

| write my remarks having recently completed a task for an EU-funded project, Astronet, that works as
a policy forum for European Astronomy, in which | chaired a European panel of astronomers, asked to
assess the role for the suite of 2-4 metre aperture optical/infrared telescopes, currently funded by
Europe’s national agencies, over the next decade — with a view to identifying what their science role
might be and the ways in which that might be met when it is widely recognised that running costs need
to be ‘optimised’ (i.e. minimised), in order to safeguard the overall world competitiveness and
excellence of our science. We took evidence from the European community of research astronomers,
and also from the directors of the telescopes under review.

| enclose a copy of the report of this panel, the European Telescopes Strategic Review Committee
(ETSRC), with the hardcopy of the letter, and note it is accessible via the following link
http://www.astronet-eu.org/IMG/pdf/Plaquette T2 _4m-final.pdf

We reported in the spring of 2010, and the report’s relevance to your enquiry is that we considered the
standing of both the La Palma telescopes (ING, and Liverpool Telescope) and UKIRT in Hawaii that
are UK builds and continue to receive UK funding, alongside telescopes of similar scale associated
with and paid for by Germany, Italy, France, the Nordic countries, and Spain. We also considered
ESO’s La Silla telescopes, and VISTA.

Two things emerged very strongly from this exercise.

First, there continues to be a very broad menu of cutting-edge astronomy that needs access to the 2-
and 4-metre class telescopes and that these are typically of three kinds: critical follow-up in both the
northern and southern hemisphere on a wide variety of (relatively highly expensive) space
observatories, without which the space data could not be exploited adequately; time-domain
astronomy needing either rapid access to the sky, or sustained access over months/years; and finally,
wide-field astronomy. A technical point to make regarding this last need is that the bigger a
telescope’s aperture is, the smaller is its natural field of view — so for efficient coverage of large sky
areas either for imaging or massive-multiplex spectroscopy, the 2-4m aperture telescopes are
irreplaceable. The next generation survey telescopes in planning elsewhere in the world are in this
class.


http://www.astronet-eu.org/IMG/pdf/PlaquetteT2_4m-final.pdf

Second, despite the fact that only 2 members of the 10-strong panel were UK scientists, it became
very clear as it deliberated, that the UK’s 4-metre class telescopes (William Herschel Telescope,
UKIRT, VISTA) are held in particularly high regard, internationally. Indeed there was great concern at
the time we were meeting that the signalled intention of STFC was to truncate the unique infrared
surveying activity of UKIRT in 2012, sacrificing a world lead, and that also a pull-out from the Isaac
Newton Group was envisaged on a similar timescale. Regarding the latter, it has been striking that
one of our major recommendations -- that Europe needs to invest in a massive-multiplex wide-field
fibre spectrograph to support, especially, the upcoming ESA Gaia mission — is already taking shape. It
was clear to us, and the argument is accepted, that the telescope best suited to it is the ING’s William
Herschel. This project in the planning is pulling in a number of international partners, including
France, who now prefer this option over building one for the Canada-France-Hawaii Telescope. What
a waste if the UK, who created the William Herschel, could have no part in its further use, with a state-
of-the-art instrument. Is all the investment of the past just to be handed over to our European
colleagues in a gift of future science leadership?

It never was the case that a pull-out from either the ING or UKIRT was seen as scientifically- justified,
and in recent times with the shifting frontiers of our subject (e.g. the huge international activity
searching for and characterising exo-planets which deals in observations of bright stars), this is even
less the case. Presently, this concept lies mainly with the current STFC CEO. To the community,
‘abandoning the island sites’ has always appeared to have been about budgets.

Speaking now, as a member of the UK astronomical community — in which | have worked for 30 years
— it has long been accepted that the operation models of smaller telescopes needs to change, allowing
significant cost reductions, as newer/larger facilities are invested in. On the whole PPARC/STFC
middle management have handled this process quite well. And indeed the annual spend on the 2-4m
telescopes has dropped dramatically, quite rightly starting from the time the UK became a member of
ESO. Necessary adjustments have occurred and will continue — the next steps, towards much more
specialisation of role by the 2-4m telescopes, were a part of what was considered and endorsed by the
Astronet ETSRC panel. One way to achieve this, in respect of La Palma where there is obvious
opportunity, would be to merge the operations of all the night-time telescopes. This has been an
obvious way forward for some time, including to some visiting international panels (going back over
the decade), but now the spirit to do this is relatively strong, even if the politics remain complex.

Janet Drew

Professor of Astronomy,

and Director of the Centre for Astrophysics Research
STRI

University of Hertfordshire

15 February 2011



Written evidence submitted by Professor Carole Mundell and
Dr David Shone (APP 30)

Introduction

1. Reduction in capital funding for Astronomy and Particle Physics is a serious
issue in itself, but this is one symptom of structural issues within STFC. The
formation of STFC from the former Council for the Central Laboratories for the
Research Councils (CCLRC) and the Particle Physics and Astronomy Research
Councils (PPARC) was a crucial and damaging factor.

2. STFC displays a damaging lack of confidence in the value of fundamental
research and is striving to excuse its existence by changing its emphasis and
funding priorities to reflect this.

Lack of Openness and Accountability

3. STFC governance is opaque; whereas PPARC was a relatively simple
organization focused on research funding, STFC is dominated by its own
operations and facilities, with much of its structure serving a community beyond
and much larger than PPARC and which is also funded by other research councils.
Consequently the creation of STFC introduced layer of decision-making that has
an impact (usually detrimental) on funding of Astronomy and Particle Physics
but which is not accountable to the research community formerly served by
PPARC.

4. A clear example of this was the ad hoc diversion of £24 million from
Astronomy and Particle Physics to the Physical and Life Sciences areas to exploit
STFC facilities such as Diamond Light Source in 20091. This was presented to the
Astronomy and Particle Physics Community as a fait accompli by the STFC
executive and resulted in significant and immediate cuts to University astronomy
research group grants. Together with the still-unexplained £80 million shortfall
in the budget arising from the merger of CCLRC and PPARC, this has had a
destructive effect in fundamental research.

5. Publication of minutes of STFC Council Meetings ceased in 2010, replaced by
distilled “News from Council”; perhaps minutes are available on request, but
these are no longer directly accessible and this erodes transparency and
accountability.

New Consolidated Grant Scheme

6. STFC intends to introduce a new grant scheme for university researchers; this
will replace the Rolling Grant and Standard Grant schemes. Rolling grants have
provided departmental research teams with funding for integrated programmes
of research, giving a degree of long-term stability as these grants are for five
years but reviewed and renewed - or two-year notice of termination is given -



every three years. The Standard Grant scheme provides support to fund post-
doctoral research assistance for individual scientists in a department.

7.1n 2009, due to a financial crisis apparently precipitated by the sudden
removal of £25 million from the research grant line, STFC altered its rules on
existing grants that had already been awarded and removed the two-year notice
period with immediate effect. This had a catastrophic impact on a number of UK
research groups and resulted in young postdoctoral researchers having their
contracts terminated prematurely.

8. The new consolidated scheme is to be introduced this year with an application
deadline in May. The full application details are yet to be published and the
community waits for guidance. On the basis of conversations with members of
the committee that conducted the review to produce a new scheme and panel
members involved in its implementation, it is clear that some of the original
intentions and benefits have been lost and also that this scheme is largely the
creation of the STFC executive and bureaucracy, with little or no support from
the community it is intended to serve. In particular, the suddenness with which it
is being introduced, just months after the initial review published its
recommendations, has left no time for full consultation with the community or
preparation by STFC staff for a coherent delivery.

9. The scheme is ill considered and is being hurried through by the STFC
executive with no obvious good reason other than the claim that it will simplify
administration for STFC and reduce effort required by departmental researchers.
The benefit is dubious; it comes at the cost of largely eliminating the opportunity
for innovative researchers to strike-out in a new direction, since will result in
only incremental development of a departmental research, threatens to remove
control from researchers and is likely to cause considerable damage to
opportunities for innovative research in the long term.

10. One of the authors (CGM) has benefited from the Standard Grant scheme,
receiving funding for postdoctoral assistance that has enabled her to establish a
world-class research team that has placed the UK at the forefront of a new field
of astrophysics; similar successes might not be readily repeatable under the new
scheme.

11. This measure to introduce the new scheme should be suspended
immediately; at the very minimum, it should be subjected to review in a new
regime under the next STFC Chief Executive, but we be believe that more drastic
measures, outlined in our recommendations, are required.

STFC and The National Schools Observatory

12. Professor Keith Mason’s response to the select committee (Oral evidence,
January 19th, Q132-136) on the subject of the National Schools’ Observatory
(NSO) was somewhat disingenuous; his initial dismissal of the NSO as “a
different animal” because “this is not an issue for the research councils because it
is an education issue” is wrong. One unique strength of the NSO is its foundation



on world leading fundamental research using the Liverpool Telescope, placing it
firmly within the STFC remit.

13. The NSO is operated by Liverpool John Moores University as part of the
function of the Liverpool Telescope on the Canary island of La Palma. The
Liverpool Telescope is funded in part by STFC to provide a unique research
capability as the world’s largest fully instrumented and autonomous robotic
telescope. Evidence of its impact as a premier research facility includes the work
conducted by the Liverpool Gamma Ray Burst Team, who have used PPARC and
STFC funding, won through rigorous peer review (awarded in 2004, 2007, 2011),
to establish a world-leading reputation in the early time automatic robotic
follow-up of Gamma Ray Bursts. Evidence of excellence includes publications of
results in high-impact journals such as Nature? and Science? and independently
commissioned perspectives on key results*> and award of the Times Higher
Education 'Research Project of the Year’ 2007 prize® for ‘Measuring Gamma Ray
Bursts’, work described in the judges citation as “brilliantly innovative discovery
into the fundamental nature of the Universe that could have profound impacts in
decades ahead”. Professor Mason is fully acquainted with the importance of this
research, having led a GRB group at MSSL, with whom the Liverpool team both
competes and collaborates.

Impact of Withdrawal from international ground-based facilities

14. The Isaac Newton Group of telescopes occupies a prime site for astronomical
research on the island of La Palma. Access to this site for installation of new
telescopes is difficult to obtain, with new telescopes often being sited on the
adjacent island of Tenerife, with less optimal conditions for astronomy. The UK
currently has a valuable presence on La Palma and one which is becoming
increasingly sought after by competing nations. It is therefore surprising that
STFC seem keen to relinquish this privileged position so lightly. In particular, the
integration of the robotic Liverpool Telescope with more traditional but larger
aperture telescopes such as the William Herschel Telescope continues to provide
a unique observational capability for the rapid optical followup of discoveries by
high energy satellites. The work of the Liverpool GRB team and teams at the
University of Leicester, Hertfordshire and University College London using the
La Palma telescopes continues to produce world leading reseach that exploits
expensive satellites in which STFC and now the UKSA continue to invest and
regard highly. A strong UK presence on La Palma therefore goes significantly
beyond a simple strategy for ground-based astronomy. In short, withdrawal
from these facilities and the underpinning infrastructure that has been driven
from the UK will impact severely on the UK’s competitiveness in space research
as well as ground-based astronomy programmes. Having a small number of large
telescopes in the Southern hemisphere alone, as STFC claims is their goal, is
therefore a flawed and dangerous strategy.



Impact on outreach and the next generation of astronomers and particle
physicists.

15. Since the inception of STFC in 2007, the impact on the morale of astronomy
and particle physics researchers has continued to deteriorate. Young
postdoctoral researchers, if they have managed to keep their jobs despite year-
on-year grant budget cuts, have significant concerns about their futures in the
UK. STFC funding has proven to be volatile, even for those of us with highly
rated world-class science programmes. The continuing struggle to make STFC
recognize the importance and value of its own researchers and overall
astronomy portfolio leads us to conclude that a long-term future in the UK is
unviable if STFC continues in its current form.

The wider impact of fundamental research in Astronomy and Particle
Physics.

16. Inevitably, in any discussion of the funding of fundamental science, the issue
of the impact and value of the research arises. STFC recognises the importance
of addressing this issue - indeed, in the hearing on January 19th the Chair of the
Select Committee referred to the leaflet issued by the Royal Astronomical Society
which was written in conjunction with STFC. However, this only scratches the
surface, and we believe that the leaders of STFC - and even many in the scientific
community - fail to appreciate and convey the full impact of fundamental
research. There is a tendency to view the impact of this fundamental research as
being indirect; “spin-offs” that are somewhat peripheral; while this is often the
case (and these are valuable in themselves), perhaps the greatest value comes
from the long-term impact of the research itself. Brief consideration leads to a
more extensive list, tabulated below. This is by no means exhaustive but reflects
examples of impact arising directly from fundamental curiosity-driven research
as well as from “spin-off” benefits.

17. We have no doubt that others could provide additional examples and we
have described examples with an astronomy connection; we have omitted
examples from other areas of fundamental physics, such as Electromagnetism
and Quantum Mechanics, both of which provide the foundation for modern
electronics and information systems, and both of which represent the
fundamental “blue-sky” research of their day.

Discovery or Invention \ Scientific Motivation | Wider Impact

Historic (pre-1945)

Newton’s Laws of Motion Understand the observed Basis for the whole of

and Gravitation motion of the moon and mechanical engineering and
planets the mathematical

framework (calculus) that is
used in all branches of
science and engineering as
well as other fields such as
finance.

Einstein’s Special and Theoretical understanding of | Critical for precise
General Theory of Relativity | motion at or close to the measurement of time and




speed of light and in strong
gravitational fields;
reconciliation of observation
and theory relating to
measurements of the speed
of light and planetary
motion

position; GPS navigation
systems rely on this to
function accurately.

Modern (post 1945)

Optical Intensity
Interferometry and Quantum
Optics (Hanbury-Brown-
Twiss Effect)

Measurement of diameters
of stars using a technique
developed for radio
astronomy. At first, many
physicists did not believe
this could work but
ultimately it did, changing
our understanding of the
quantum behavior of light.

Major influence on the
development of Quantum
Optics, and consequently
lasers and fibre-optic
communications technology.

Carbon “BuckyBalls” (Cg
Buckminsterfullerene) - a
new fom of Carbon

Laboratory simulation of the
atmospheres of old, Carbon-
rich stars, thought to host
long-chain Carbon
molecules’

Expected to have a long-
term radical impact on
materials science and
nanotechnology. Early
applications are in high-
performance lubricants, with
a consequent saving in
energy use °

International Celestial
Reference Frame based on
Quasars

Discovery and investigation
of quasars - the most distant
and energetic objects in the
universe. Quasars turn out
to be sufficiently distant and
luminous that they act as a
giant grid reference system.

A universal reference frame
applicable in precise
measurements of position;
along with Relativity
(mentioned above), this is
critical to development of
GPS navigation with
accuracy to allow a wide
range of applications such as
blind landings for aircraft
and future automatic
navigation for ground, air,
sea and space travel.

Smoothed-Particle
Hydrodynamics

A computational technique
for understanding the
structure and evolution of
stars and other astrophysical
phenomena®®.

Diverse applications in
simulation and design of
systems across a range of
engineering disciplines such
as aerospace™.

The Authors’ background in declaration of interests

18. Jointly, the authors have nearly 50 years experience working in research,
higher education and high-technology industry. Both are Physics graduates with
PhDs in Radio Astronomy. CGM is a senior university academic; DLS is a senior
technologist and business development director in a large multi-national IT
company. All views expressed here are the personal views of the authors and
not necessarily shared by their employers.




19. As an academic working in astronomy, CGM is eligible to apply for STFC
funding and currently holds an STFC standard grant. As an academic staff
member at Liverpool John Moores University, CGM has privileged access to the
Liverpool Telescope as part of her world-leading research into Gamma Ray
Bursts.

20. DLS has no other direct interest other than being married to CGM. Both have
an interest in the long-term national economic strength that accrues from
vibrant pursuit of fundamental research.

Professor Carole Mundell and
Dr David Shone

16 February 2011
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Written evidence submitted by Chris Benn, Isaac Newton Group of
Telescopes (APP 31)

Declaration of interest: | am Head of Astronomy at the Isaac Newton Group of Telescopes on
La Palma.

(1) I comment below on the potential impact of the UK withdrawing from ground-based
observatories in the northern hemisphere, with particular reference to the possibility of
withdrawal from the Isaac Newton Group of Telescopes.

(2) UK withdrawal from most of the ground-based observatories in the northern hemisphere
would severely limit the ability of UK astronomers to exploit current and future large
international surveys, including those delivered by space missions in which the UK has a stake
(e.g. ESA's Gaia).

(3) More generally, while there may be a case for concentrating the most expensive future
observatories in the southern hemisphere (usually justified on the grounds that the Universe
looks much the same in any direction, on large-enough scales), this should not imply *zero*
investment in the north. For example, unique/rare objects and events occur with equal frequency
in the two hemispheres. Studies of these rare objects and events often trigger dramatic shifts in
our understanding, and UK astronomers need at least some facilities in the north to observe
them.

(4) The international reputation of UK astrophysics is strong, with a scientific productivity
second only to that of the USA. Partly for this reason, UK astronomers play a leading role in
many European astronomy collaborations. The observatory on La Palma is a particularly high-
profile international collaboration. UK withdrawal from this observatory would send a negative
message to our European partners, and would reduce both the UK's visibility on the international
stage, and opportunities to take part in future collaborations.

(5) The Isaac Newton Group of Telescopes is a crucial training resource for young UK
astronomers, providing hands-on experience for the many PhD students who visit each year to
collect data for their theses. At larger telescopes (e.g. at the European Southern Observatory), the
observations are typically carried out by observatory staff, rather than visiting scientists, limiting
opportunities for hands-on training. In addition to the above training, ING offers four support-
astronomer studentships each year, providing young UK astronomers with a unique opportunity
to live and work on La Palma for a year, acquiring the skills required to support visiting
observers.

(6) The William Herschel Telescope at the Isaac Newton Group provides a particularly
convenient and popular platform for testing new types of astronomical camera, and therefore
fosters technical innovation by UK astronomers. For example, it is currently being used as the



main test-bed for a prototype of the most ambitious instrument planned for the European
Extremely Large Telescope (E-ELT).

Chris Benn
Head of Astronomy at the Isaac Newton
Group of Telescopes on La Palma

15th February 2011



Written evidence submitted by Dr Gavin Ramsay, Chairman, UK ING
Panel for the Allocation of Telescope Time (APP 32)

This submission concern’s the future of the UK membership of the Isaac Newton Group (ING) on the island
of La Palma in the Canaries. The ING is composed of the William Herschel Telescope (WHT) and the Isaac
Newton Telescope (INT). The ING costs the UK around £1.1M per year. To withdraw from a facility costing
a relatively small amount of money would be extremely short sighted and have very negative consequences.

1.

The UK currently has an allocation of ~100 nights per year on both the WHT and INT. Astronomers who
want to use these telescopes for a project have to prepare a competitive case. The panel, of which I chair,
then ranks these proposals according to scientific merit. Since many more astronomers want time on the
telescopes than there is available, typically only one in three get approved. It is therefore not possible to
award telescope time to some research projects which are of high quality.

. The WHT has a diverse and world class suite of instruments which enables UK astronomers to conduct

projects which would not be possible if the UK withdrew from the ING. In particular, ISIS is one of the
world’s most efficient spectrographs which is used to study objects as diverse as Gamma-ray bursts, Earth
impacting asteroids and compact binary systems.

. All-sky surveys are mapping the sky using a range of strategies and wavebands. The UK has for many

years been a world leader in this field. However, for the projects to be successful, followup observations
of sources discovered during these surveys are an essential component to their success and their brightness
will be well matched to the WHT. In order that the UK is not largely excluded from followup projects of
northern sky surveys, my panel considers that access to both the northern and southern hemispheres, is an
absolute requirement.

. Many astrophysical objects vary in their apparent brightness. By studying them in detail we can determine

what powers them and understand the underlying physical processes. However, this requires multiple
observations of the same source (which can be moderately bright). By their very nature these observations
are unlikely to be carried out on an "Extremely Large Telescope’, which is likely to be dominated by a
relatively small number of multi-national “mega’ projects. The UK has international leadership role in
“time domain' astrophysics. For it to remain so, access to telescopes such as the WHT and INT is essential.

. STFC rightly stresses the importance of students and junior post-docs receiving appropriate training. The

WHT and INT have proved to be excellent facilities to train students in obtaining scientific observations.
These skills are valuable even if the student goes on to a career outside astrophysics. Today, students
rarely travel to 8m telescopes for training and such opportunities will no doubt be even rarer in the ELT
era.

. In short, we believe that access to the WHT and INT remains essential to the broad UK astronomical

community to help answer the key science questions of the age.

Dr Gavin Ramsay
Chairman
UK ING Panel for the Allocation of Telescope Time

11 February 2011



Written evidence submitted by Science and Technology Facilities

Council (STFC) (APP 33)

BACKGROUND

1.

The Science and Technology Facilities Council (STFC) is an independent, non-
departmental public body of the Department for Business, Innovation and Skills (BIS)
and is one of the UK’s seven research councils'. STFC makes it possible for a broad
range of scientists to do the highest quality research tackling some of the most
fundamental scientific questions.

This submission does not include or necessarily reflect the views of the Science and
Research Group in the Department for Business, Innovation and Skills.

Q1. The impact of reduced capital funding on UK capability

3.

STFC carried out a thorough prioritisation of its programme in 2009 which focused
support on its highest priority activities. This forms the basis of the STFC’s Delivery
Plan for the next four years? alongside our Corporate Strategy>. STFC has welcomed its
CSR settlement and recognises the Government’s strong support for science and
technology.

STFC is heavily dependent on capital. A large proportion of our capital budget in the last
Spending Review period was spent on maintaining and developing facilities that support
the UK research base; very little was spent replacing old infrastructure. With the other
research councils, STFC has stressed the requirement for sufficient operating capital to
make the running of these facilities fully sustainable. The capital allocation for the UK
facilities in CSR 2010 addresses this need. STFC has worked closely with BIS to re-
evaluate its capital needs, reassessing priorities, identifying funds to sustain its world
leading facilities and the changing requirements of the international subscriptions to
European Organization for Nuclear Research (CERN) and European Southern
Observatory (ESO). The rebalancing between capital and resource funding in its
allocation reflects the changing profile of those requirements over time.

Nevertheless, the reduced capital available will potentially have impacts on programmes
such as accelerator research and development, the Muon lonisation Cooling Experiment

! The seven research councils are: Arts and Humanities Research Council (AHRC); Biotechnology and Biological
Sciences Research Council (BBSRC); Engineering and Physical Sciences Research Council (EPSRC); Economic and
Social Research Council (ESRC); Medical Research Council (MRC); Natural Environment Research Council
(NERC); Science and Technology Facilities Council (STFC). Research Councils UK (RCUK) is a strategic
partnership established in 2002 to enable the councils to work together more effectively to enhance the
overall impact and effectiveness of their research, training and innovation activities, contributing to the
delivery of the Government’s objectives for science and innovation.

? http://www.stfc.ac.uk/About%20STFC/20594.aspx

® http://www.stfc.ac.uk/About%20STFC/288.aspx




(MICE) at Rutherford Appleton Laboratory, and funding for equipment within University
grants. In all these areas capital spending will have to be reduced based on the current
funding allocation.

Q2. The impact of withdrawal from international ground-based facilities on the UK’s
research base and international reputation

6.

8.

10.

11.

12.

STFC’s Delivery Plan details the UK’s commitment to facilities in the UK and across the
globe, e.g. commitments to CERN, Institut Laue Langevin (ILL) and European
Synchrotron Radiation Facility (ESRF) in mainland Europe; and investments further
afield, such as ESO telescopes in Chile, as well as closer to home, such as ISIS, the
Diamond Light Source and the Central Laser Facility in the UK.

STFC is grateful, on behalf of its science communities, that CSR2010 did not mean that
the UK had to withdraw support for any of these commitments.

With regard to astronomy, early in the last decade the UK astronomy community decided
to join ESO in order to benefit from shared developments with its European research
community colleagues. In particular, the priorities focused on the new facilities being
built in Chile, including Atacama Large Millimeter/submillimeter Array (ALMA) and the
UK’s investment in the Visible and Infrared Survey Telescope for Astronomy (VISTA)
telescope, but also leading on to UK participation in the next generation of giant optical
telescop%s, which have most notably included the European Extremely Large Telescope
(E-ELT)".

The cost of the UK’s accession to ESO was found partly from savings resulting from
phased withdrawal from existing ground based telescopes on La Palma and Hawaii and in
Australia, and partly by additional government funding. Ongoing commitments to high
priority science programmes and to international partners meant that withdrawal took a
decade to achieve. STFC withdrew from the Anglo-Australian Observatory in 2010 and
currently foresees withdrawal from the Hawaii and La Palma telescopes within the
current CSR period.

Throughout these processes, STFC and its predecessor Councils communicated the plans
clearly to all of the UK’s international partners and maintained an open dialogue.

Within the current CSR period, STFC’s priorities in ground-based astronomy were re-
addressed through a dedicated independent ground-based astronomy review panel,
commissioned by STFC in 2009 and chaired by Professor Michael Rowan-Robinson”.
This panel carried out a detailed community consultation. Advice was sought from
STFC’s standing science advisory panels, which include practising UK astronomers. The
peer reviewed advice gave a higher scientific priority to STFC exploiting its investment
in the ESO than to STFC’s older investments in Hawaii and the Canary Islands. This
confirmed the previously agreed position.

The research community has made it clear to STFC that there is still scope to undertake
excellent optical and infrared wavelength science research in the Northern hemisphere.
Furthermore, the Northern hemisphere facilities offer good opportunities for student

* http://www.eso.org/public/teles-instr/e-elt.html

> http://www.stfc.ac.uk/6019.aspx




13.

training and as a testbed for technology. In the light of this, STFC has been able to
extend support for its UK Infrared Telescope in Hawaii through 2013 by making
significant economies in its mode of operation. We have also confirmed a limited
extension to support for the James Clerk Maxwell Telescope (JCMT)® in Hawaii in order
to exploit a new instrument. For these telescopes and our facilities in the Canaries we are
discussing future management arrangements with potential new partners which may
include access to some, if not all, of these facilities.

As with all supported disciplines, STFC’s and its science committees have to consider the
case for, and balance of, UK investment in astronomy facilities in competition with other
demands on the STFC’s overall science programme budget.

Q3. Whether the Science and Technology Facilities Council has sufficiently engaged
with its research community in these two areas on its strategic direction and impact on
budget reductions

14.

15.

16.

17.

During the prioritisation of its programme in 2009” and in preparing and developing its
submission to BIS for the Spending Review, STFC worked closely with its research
community, as indeed we endeavour to do at all times.

STFC’s engagement with the disciplines we support most importantly includes the
operation of our Science Board which advises on all aspects of STFC's science and
technology programme?®, supported by its science committees — the Particle Physics,
Astronomy and Nuclear Physics Science committee (PPAN); and the Physical and Life
Sciences committee (PALS). These work in close collaboration with their respective
advisory panels.

However, in addition, during the period of CSR2010, STFC’s Council deemed it
important to establish a CSR Working Group which met regularly and worked intensively
with the STFC Executive®. The Working Group comprised Professor Keith Burnett
(Chair of the Working Group, VC Sheffield University), Professor Martin Barstow (pro-
VC Leicester University), Professor Sir Peter Knight FRS (Imperial College), Dr Philip
Kaziewicz and Mr Marshall Davies™.

At all times during the CSR process, the Working Group provided oversight on the
strategic impact of the potential CSR settlement on the research community and the
breadth of the STFC’s science programme. Under certain planning scenarios, CSR2010
could have had very much greater impact on parts of the science programme than resulted
from the final allocation. The operation of this advisory body of STFC Council was
integral to providing appropriate engagement with the research community with regard to
CSR2010’s strategic and local impacts.

® http://www.jach.hawaii.edu/JCMT/

7 http://www.stfc.ac.uk/News%20and%20Events/13710.aspx

® http://www.stfc.ac.uk/About%20STFC/158.aspx

o http://www.stfc.ac.uk/About+STFC/306.aspx

1% http://www.stfc.ac.uk/About%20STFC/132.aspx
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18.

19.

STFC holds regular meetings and consultations with learned societies such as the Institute
of Physics (1oP), and the Royal Astronomical Society (RAS), and regular town hall
meetings with the particle physics, nuclear physics and astronomy communities. STFC
consults closely with its international partners, CERN, ESRF, ESO, ILL, universities,
Diamond, and other research councils.

STFC has made a clear commitment in its Delivery Plan to further embed and develop
these relationships.

Q4. Opportunities for, and threats to, outreach and inspiring the next generation of
astronomers and particle physicists

20.

21.

22.

23.

24,

25.

STFC has always recognised that the research science it supports plays a key role in
inspiring future generations across the STEM disciplines. STFC’s Public Engagement
strategy: ‘Inspire and Involve’ is based on the inspirational science, technology, and
engineering in our programme.

Around 90 per cent of physics undergraduates mention science within the STFC portfolio
as topics that drew them to their studies.

In our Delivery Plan, STFC has confirmed the commitment that we made in 2009 to
sustaining support for public outreach and science communication, and indeed to
expanding our work in these areas.

STFC’s methods of engagement primarily involve funding projects and personal
fellowships, particularly supporting researchers via facilitation and training to inspire and
enthuse new generations about science, encourage them to continue study in science,
technology, engineering and mathematics (STEM) subjects, and to improve public
understanding of scientific advances. STFC research grant application forms all include a
request for an ‘impact plan’, which is intended to encourage thought and initiate the
exploration of possible routes of engagement by the applying groups, and this is used as a
proposal assessment criterion.

STFC’s outreach programme* includes: stimulating and responding to public interest in
research developments (including via the mass media, new and social media); linking
young people and schools with STFC science and technology; supporting researchers;
and capitalising on STFC Laboratories and Campuses at Harwell and Daresbury, as
excellent technical sites for regional STEM and skills activities.

In encouraging researchers in these ways we are implementing and hope to encourage the
national and international engagement in science, including the Public Engagement
Concordat*?. STFC works with RCUK in the collective research councils’ public
engagement programmes™*, whilst maintaining a distinctive STFC-led programme

" http://www.stfc.ac.uk/Public%20and%20Schools/2625.aspx

2 http://www.publicengagement.ac.uk/why-does-it-matter/concordat

3 E.g. http://www.rcuk.ac.uk/per/Pages/Beacons.aspx




focused on our research areas. STFC works in partnership with the UK Space Agency™*.
given the thematic closeness of astronomy and space science.

26. Recently, the BIS Expert Group Report on Science and Trust™ and the President of the
Royal Society (Sir Paul Nurse)*®, have argued that increased public engagement is an
important element of gaining public trust. STFC appreciates the importance of public
confidence in science. STFC’s science areas often provide suitable topics to engage
citizens with the process of science and the people who do it.

27. In linking research projects with public and schools, we emphasise the UK’s role and UK
people in the given project. Our public education funding schemes, personal fellowships,
training and facilitation aim to help researchers inspire and enthuse young people and
encourage them to continue to study STEM subjects.

28. With regard to the National Schools Observatory, in which we are aware the Committee
has a close interest, STFC has supported this and many other projects through our Science
in Society grants schemes®’, and also “in kind’ through co-operation and support. The
distinctive astronomy outreach offer to UK schools through the existence of robotic
telescopes (such as the Faulkes Telescopes™®, the Liverpool Telescope®® used by the
National Schools’ Observatory®® and the Bradford Robotic Telescope*!) compete for
STFC’s public engagement funding through an open and competitive peer review
process. STFC has supported all three of these initiatives through its public engagement
funding schemes.

29. Aside from grant funding for the La Palma telescope in its early stages (for use as a
research tool), STFC has had no operational involvement in the day to day running of
these telescopes. Their continued operation is the responsibility of their respective owners
and partners. However, we wholeheartedly support their outstanding work in public
education in schools and beyond and we continue to encourage and welcome bids for
financial support for their work through our Science in Society funding programmes.

30. Overall, STFC makes investments in public engagement activities through our portfolio
of schemes and activities to make the greatest impact, whilst retaining a strategic
overview. This strategic overview includes a mandate that we are primarily a research
body. At all times we refer to our Royal Charter obligations:

e To promote and support high-quality scientific and engineering research by
developing and providing, by any means, facilities and technical expertise in support

Yhttp://www.ukspaceagency.bis.gov.uk/default.aspx

> http://interactive.bis.gov.uk/scienceandsociety/site/trust/files/2010/03/BIS-R9201-URN 10-699-WEB.pdf
'® http://royalsociety.org/news/paul-nurse-presents-horizon/

Y http://www.stfc.ac.uk/Public%20and%20Schools/1344.aspx

18 http://www.faulkes-telescope.com/

' http://telescope.livim.ac.uk/

20 http://www.schoolsobservatory.org.uk/

! http://www.telescope.org/



of basic, strategic and applied research programmes funded by persons established in
Our United Kingdom and elsewhere.

e To promote and support, by any means, high-quality basic, strategic and applied
research and related post-graduate training in astronomy, particle physics, space
science and nuclear physics and research in any other field which makes use of
scientific facilities where access is provided, arranged or otherwise made available
by the Council, having regard to the objects of the other research councils.

e To promote and support the advancement of knowledge and technology (including the
promotion and support of the exploitation of research outcomes) and to provide
trained scientists and engineers, and thereby to contribute to the economic
competitiveness of Our United Kingdom and the quality of life of its people, meeting
the needs of users and beneficiaries.

e In relation to the activities as engaged in by the Council above and in such manner as
the Council may see fit:

O to generate public awareness;

0 to communicate research outcomes;

0 to encourage public engagement and dialogue;
o to disseminate knowledge; and

o0 to provide advice.

STFC and the House of Commons Science and Technology Select Committee

31. STFC welcomes the Committee’s continued interest in STFC’s mission, vision?* and
operation. We look forward to continuing to contribute to the valuable work the
Committee undertakes in supporting the UK’s research base, the science community and
the international context in which we operate.

Science and Technology Facilities Council

16 February 2011

22 http://www.stfc.ac.uk/About%20STFC/10713.aspx



Supplementary written evidence submitted by Science and Technology
Facilities Council (STFC) (APP 33a)

MEMORANDUM FROM STFC IN RESPONSE TO QUESTIONS FROM THE HOUSE OF COMMONS
SCIENCE AND TECHNOLOGY COMMITTEE

1. The table below gives details of spending on each of the themes, Astronomy, Patrticle
Physics, Particle Astrophysics and Nuclear Physics for each of the next four years including
a breakdown by capital and resource and a comparison with 2010-11.

Delivery Plan (EM) -

/ 10/11 11/12 12/13 13/14 14/15
Resource and Capital

Res Cap | Res Cap Res Cap Res Cap Res Cap

Astronomy

Subs (ESO) 109 183 1157 17.78 | 1169 7.17| 1156 7.37| 1150 7.57
Development 3.21 1.9 5.04 2 7.35 2 8.84 2 9.76 2
Ops/exploitation 46.2 441 4544 050| 37.88 050( 33.15 0.50]| 3245 0.50
Studentships/Fellowships | 14.95 0| 15.25 0| 15.09 0] 14.91 0| 15.22 0

Particle physics

Subs (CERN) 63.6 329 8181 21.60| 89.36 15.39 | 90.45 15.29 | 92.43 15.15
Development 8.5 26| 11.12 24 | 11.44 24| 1297 24| 14.15 24
Ops/exploitation 35 55| 305 0.5 | 30.56 0.5 | 30.87 0.5 31.84 0.5
Studentships/Fellowships 9.6 0 9.8 0 9.7 0 9.59 0| 9.79 0

Nuclear physics

Subs 0 0 0 0 0 0 0 0 0 0
Development 2.5 0 1.69 0 1.53 0 1.68 0 1.89 0
Ops/exploitation 6.22 0.1] 3.53 0.2] 3.18 0| 4.83 0 5.3 0
Studentships/Fellowships 1.07 0 1.09 0 1.08 0 1.07 0 1.09 0
Particle astrophysics

Subs 0 0 0 0 0 0 0 0 0 0
Development 0.2 0 0 0 0 0 0 0 0 0
Ops/exploitation 2.3 0.7 2.97 0 2.74 0 2.62 0| 2.69 0
Studentships/Fellowships 1.07 0] 1.09 0| 1.08 0| 1.07 0| 1.09 0

Notes:

2011/12 Capital for ESO includes the final capital special payment relating to accession to ESO

Capital for operations /exploitation lines divided between Astronomy, Particle Physics and Nuclear Physics on
a pro rata basis - and therefore included for indicative purposes only

The Astronomy figures have changed since the indicative submission to the Committee in January



Please find the below figures for STFC’s capital spend forecast in the financial year 2010/11. Like Appendix C
in the STFC Delivery Plan, these figures do not include Administration.

2010/11

£m
International subscriptions 63.7
Facilities 135
Core Programme 14.5
Diamond | & I 9.6
Diamond Il 0.0
Grants to HEIs 2.7*
Total 104.0

*pased on provisional figures from Science Programmes Office (SPO) Exploitation Grants.

February/March 2011



Further supplementary written evidence submitted by Science and
Technology Facilities Council (STFC) (APP 33b)

IN CONFIDENCE PPA(02)01
2-3 February 2002

PARTICLE PHYSICS AND ASTRONOMY RESEARCH COUNCIL
MINUTES OF THE 38" COUNCIL MEETING HELD ON 5 DECEMBER 2001

Present: Mr Peter Warry CEng, FIEE, FIMechE, FCMA  Chairman
Professor lan Halliday FRSE Chief Executive
Mr Robert Barnett OBE
Professor George Efstathiou FRS
Professor Brian Foster FInstP
Professor Andy Lawrence FRSE
Professor Dewi Lewis FInstP
Professor Keith Mason
Ms Judith Scott CEng, FBCS
Mr David Steeds MA, FCA

Secretary: Mr Jim Sadlier Director Strategic Planning and
Communications

By Invitation:  Dr Frances Saunders FInstP OST
Professor James Stirling FRS Chairman, Science Committee
Professor Martin Ward Deputy Chairman, Science Committee
PPARC Staff: ~ Mr Jeff Down Head of Finance
Mr John Love Director Administration
Professor Richard Wade Director Programmes

Mr Jim Gallagher

CHAIRMAN'S INTRODUCTION AND ATTENDANCE

1. The Chairman introduced himself to Council, noting his high regard for PPARC’s
exciting and well-defined area of science. He acknowledged the world-class status of
the scientific programme, and how privileged it was to be involved with Council in
steering and formulating its future scientific policy.

2. Apologies for absence were received from Mrs Mandy Mayer (DTI); Professor lan
Ritchie; Professor John Pendry (ICSTM); and Professor Chris Sachrajda
(Southampton).



ITEM1

ITEM 2

MINUTES OF THE 37th MEETING PPA(01)41

The minutes were approved as a correct record of the previous meeting. The
following matters arising were reported.

Matters Arising From Minutes

Minute 15 — The UK Dark Matter Programme

Mr Sadlier reported that plans to promote the official opening of the UK Dark Matter
project had been postponed to allow for major construction work at the Boulby site.
The campaign would be rescheduled to coincide with the public launch, scheduled
for the summer 2002.

Minute 16 — The Sunday Times Astronomy CD-ROM

Mr Love informed Council that public demand for the second free astronomy CD-
ROM from The Sunday Times, had been high at around 50,000 responses.
Unfortunately distribution had been delayed because of a temporary production
problem. Copies would be circulated to members as soon as available.

Minute 24 — VISTA

Professor Wade confirmed that VISTA had successfully completed its Phase A
design review by the end of October. He noted that the project specification (which
includes an infrared camera), had not been altered in respect to potential overlap with
NASA'’s proposed PRIME space mission. A review of the management structure had
resulted in responsibility being transferred entirely to PPARC’s Astronomy
Technology Centre, with a VISTA Management Committee (chaired by Professor
Wade) to oversee the project.

CHIEF EXECUTIVE’S REPORT PPA(01)42
QOR

Professor Halliday reported that Stage Two of the Quinquennial Review had been
finalised by OST and would in due course be circulated to Council. He noted that the
Report had endorsed the creation of a Research Councils Strategy Group (RCSG),
and that little else had changed from the earlier draft. The RCSG would take a high
level view on funding large, long-term projects and provide further emphasis on
cross-council activities.

ESA Ministerial

Professor Halliday reported on the recent ESA Ministerial meeting decision which
set the members core programme contribution at €369 ECU for this and next year.
Council noted that this was below what ESA required to cover its current programme
and, despite an additional 2.5% increase built in from 2003, represented a cut in cash
terms. Because the last Spending Review had failed to provide any additional uplift
for the space programme, the UK had hoped for zero indexation. Professor Ward



10.

11.

12.

ITEM3

13.

14.

15.

added that the extra 2.5% was likely to be interpreted differently by ESA and its
member states, the former seeing this as a non-inflationary increase. Professor
Halliday noted that ESA must review its programme to identify savings within this
cash limited environment.

DTI Review
Professor Halliday reported that the DTI Review, now underway, would place heavy
demands on Dr Taylor (OST). As a result, he may have to drop some of his current

commitments, such as the Gemini South opening ceremony in March 2002.

House of Commons Science and Technology Select Committee Reviews

Professor Halliday noted that Patricia Hewitt (Minister for Trade and Industry) had
been invited to give evidence to the Select Committee, and that it was highly likely
these reviews would encompass large facilities.

SR Delay

Mr Sadlier reported that the SR2002 was likely to offer more freedom for the science
programme, by providing a general uplift (although specific themes could be
expected as well). Dr Saunders confirmed that negotiations were on-going with
Treasury, but warned that Treasury had always exhibited a preference for explicitly
focused and measurable areas. Professor Halliday noted that the proposed RCSG
may have a strong role in defining the split on SR2002 funding — and that this would
not guarantee every Research Council a general or equal uplift.

The Council noted the Chief Executive’s Report.

CERN FUNDING AND MANAGEMENT PPA(01)43

Professor Halliday recapped on the main points of the CERN funding situation, as
raised at the previous Council meeting (approved minutes, paragraph 11). He
outlined the action taken by the Executive to fore fill these criteria and reported on
the current stance taken by the main factions at CERN Council and that of its
management.

He had persistently requested that CERN provide an analysis of the damage to
scientific research, for each of the options proposed to deal with the overspend. It
was apparent that broader options to cut various experiments were being ignored on
the basis that annual membership contributions would offset such pressures.

The Council of CERN had accepted the need for an External Review Committee
(ERC) on finance, and this would be chaired by the eminent Dr Robert Aymar
(Director, ITER). However, there was concern over the bottom-up process adopted
in its draft terms of reference (tabled). Council expressed a preference to clarify the
overall position rather than lose focus on the detailed bookkeeping. It regarded the
Easter deadline for the ERC to report back to CERN Council as far to lengthy.
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Professor Halliday noted that a stage two review would deal specifically with the
CERN management structure. He added that he was aware of five review
committees on various internal affairs, asked to identify an overall cost reduction of
5% - instead of considering options to cut the programme. Professor Lewis reported
that he had been asked to participate in one of the internal review committees and

that he too was concerned at the direction implied by its terms of reference. His
experience indicated that this approach was not likely to shed much light on the key
factors that created the current crisis at CERN.

Professor Halliday regarded Easter as a critical time for CERN in respect to delivery
of a workable recovery package. Should this fail to happen PPARC would insist that
it was time to change CERN’s senior management.

With respect to on-going work for LHC, Professor Halliday reported that he had
asked Dr Mianni if CERN had sufficient funds to cover the large dipole contracts. He
advised him to consider delaying the dipole delivery rather than ignoring the
financial liability risk factor to member states. He advised Council that if CERN
proceeded regardless of a clearer understanding of the current financial crisis, then
the UK would have no choice but to refuse approval of the budget for FY 2002-03.
He regarded it as highly likely that there would be attempts to charge the overspend
on top of the normal membership contribution, and wished to avoid this high risk.

He did however say that it was unclear whether CERN could place the contracts
regardless of an approved budget.

Professor Lewis (Chairman, Audit Committee) endorsed the PPARC stand. He noted
that the Audit Committee had failed to comprehend how CERN handled the budget
for the LHC. He however, also noted concern for the PPARC management
information available, stating that it was geared more towards recording issues rather
than providing a sufficient model to manage potential risk to the programme.

Mr Steeds reported that he, along with professors Foster, Lawrence and Mason, had
visited CERN shortly after the September Council meeting. CERN management had
implied that PPARC must have known about an overspend because there had been no
contingency in the budget. Professor Halliday highlighted the American review of
the LHC project, which had been assured by CERN that contingencies had been
allowed for. CERN’s recent attitude to this had been that in reality no such
allowance had existed, because the project would never have been approved if added.
CERN management regarded the overspend as negligible when compared with other
international facility projects of this scope.

Professor Foster asked Council to temper its deliberations and acknowledge the
proven expertise at CERN, which was capable of delivering such leading edge
physics. It was important to help repair the management structure so that the project
demands can best be met.
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Dr Saunders proposed that Council mandate the PPARC Executive to approve the
CERN budget only if it was based on a sensible finance plan. She suggested
lobbying other partner countries with similar concerns at the lack of a top-down
finance review. Mr Steeds also advised that the UK (PPARC) be seen to ally itself to
other partner countries when confronting CERN management.

Council noted the significant cost overrun identified for the LHC project and noted
the actions taken to date to handle the situation.

UK ACCESSION TO ESO PPA(01)44

Professor Halliday introduced the case for accession to the European Southern
Observatory (ESO). He reported on the steps leading to the current proposal, how
both Dr Taylor (OST) and Lord Sainsbury (Minister for Science) had accepted that
this was the next big step for UK astronomy; the various internal and external
reviews endorsing this process and the communities demand for 8 Metre and larger
facilities in the next generation of world class astronomy. The ESO deal would
provide access to 20% of four 8M telescope suites and participation on ALMA in
exchange for in kind payments by way of access to the VISTA telescope and
UKIRT’s Wide Field Infrared Camera (WF-CAM), and cash based investment over
the next ten years. The community had endorsed this package by accepting re-
structuring of its existing ground based facilities and savings in the order of £5M to
free funds in its support.

He informed Council that ESO Council had approved the conditions of UK
membership at its meeting earlier this week. 1f PPARC Council approved the
package it would set in motion a series of parliamentary procedure over the next six
months, leading to the formal inter-governmental agreement.

Professor Wade reiterated the lengthy discussions between him, the site directors and
partners in agreeing to changes to their science output, and allowing for the clean
departure from facilities - avoiding potential severe frictional costs to PPARC. He
acknowledged that these efforts would provide the savings required to optimise the
ESO offer. Professor Mason congratulated the Director, Science in delivering such
an ideal package.

He noted that the E-Merlin running costs of £2M had been built into the new
structure, hence providing the UK with a world class radio astronomical facility. The
E-Merlin package had been dependant on a firm commitment from PPARC before
Christmas or the offer of capital would have been dropped.

Professor Stirling highlighted the Science Committee’s statement of support (Annex
3), which was the fruition of months of discussion and debate that involved access to
all the reviews. He and Professor Ward confirmed that the ESO deal represented a
tremendous boost to UK astronomy, and was accepted by the community on the basis
of the loss of current facilities.

Professor Wade noted the pressure on the programme created by the accession to
ESO, and confirmed that there was no headroom to further exploit the UK’s
participation. He highlighted the efforts taken to reduce PPARC’s risk, but
acknowledged that the impact of early withdrawal from the WHT was €15M ECU.
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Worse case scenarios were built-in in respect to restructuring costs and the gradual
reduction of staff over five years (i.e. planned and early losses).

Mr Down confirmed that he was satisfied with the level of consultation between him
and the Director Science. He accepted that there were individual areas where
assumptions were open to interpretation, but he believed that the overall package was
at an acceptable level of risk and achievable. He confirmed that a financial expert
had not produced the finance model.

Council discussed the various risk factors to PPARC, such as the cost of VISTA, and
agreed that a mechanism must be created to measure performance against the agreed
criteria and monitor our status within the approved package. It was agreed that such
information be incorporated within the annual Operating Plan/Report.

Council agreed to the proposed conditions for UK membership of ESO.

OPERATING PLAN 2002 PPA(01)45

Professor Wade presented the plans to produce the Operating Plan for the three year
period 2002-03 to 2004-2005. The Science Committee had been involved in reviewing
the programme for the next ten years, based on assumptions of the resources likely to be
available. It had recognised the severity to cash spend caused by re-structuring in the
initial years but regarded this as sustainable.

The planning assumptions anticipated some compensation for indexation, and recognised
that if this was not so, then there would be a need to recognise that the programme was
overheating and must seek a balance on commitments. Professor Stirling endorsed this
view, referring to the last Particle Physics Committee’s commitment to building in
headroom to exploit participation in the Large Hadron Collider (LHC). Particle physics
faced an accumulated £12M deficit by 2004. The Science Committee had recently
created a sub-panel under Dr Thomas, to discuss restructuring its programme using the
same mechanism used for the Ground-Based programme. The Panel had already met
three times and would provide its draft report in January. Professor Foster warned that
the implications of its recommendations was likely to impact on our relationship with
existing partners, and at very least disturb our reputation as a reliable partner.

A draft of the Operating Plan would be presented at the next Council meeting, outlining
the strategy adopted. It would be to early to include actual figures, but this information
would be provided in correspondence prior to submission to OST at the end of March
2002.

The Chairman noted the plans to produce the Operating Plan and the difficulties facing
the particle physics community. He suggested that these issues be considered as part of
the Strategy Weekend meeting in February 2002.

PLANS FOR STRATEGY MEETING 2002 PPA(01)46

Mr Sadlier explained that the annual Strategy Weekend provided Council with an
opportunity to step away from the formal business and focus on high level issues. He



highlighted a few examples of topical issues to consider and asked Council to propose
other subjects for discussion.

38. Council proposed topics affecting the community such as the university/PPARC
responsibility for infrastructure; defining a meaningful PPARC industry role (perhaps
using the linear collider to illustrate it); and setting a strategic policy for space research
in relation to the balance between investment and exploitation.

39. Council agreed to forward suggestions to Mr Sadlier within the next few weeks.

ITEM7. ANY OTHER BUSINESS ORAL

40. Mr Love confirmed that there were plans to provide access to meeting papers for
PPARC’s respective committees and panels on an “Extra-net” web service. This had
already been successfully introduced for the Science Committee and a similar service
would be provided for Council meetings.

41. There was no other business discussed by Council.

ITEMS 8-10

42. The Council noted the following papers for information:

43. Draft minutes of the November 2001 audit committee PPA(01)47

44, Revised Council membership PPA(01)48

45, Circulated material PPA(01)49

ITEM 11 DATE OF NEXT MEETING ORAL

46. The next Council meeting will be incorporated within the annual Strategic Weekend

on 2 and 3 February 2002, at the Lydiard House Conference Centre, Swindon.



PPA(01)44
5 December 2001

UK ACCESSION TO ESO

Note by Director Programmes

EXECUTIVE SUMMARY

This paper describes the proposed terms of the UK accession to ESO, and the
means by which the necessary resources will be found, through a combination of
in-kind and cash contributions.

‘The agreed terms for accession are set out in Annex 1.

Council has previously agreed that an element of the cash contributions should
be found from savings through a restructuring of the ground-based astronomy
programme. Following a review of each of the ground-based facilities, proposals
{at Annex 2) to achieve these savings were presented to the Science Committee
on 27/28 November. The Science Committee concluded that, based on the
savings now identified, it recommended to Council that the UK should accede to
membership of ESO. A statement from the Committee is attached at Annex 3.

Council is invited to:

« approve the terms of the apreement negotiated with ESO on the “special
contribution” comprising cash and in-kind contributions;

* approve the proposed restructuring of the ground-based programme, and
specifically .

* AAT - a phased reduction in PPARC funding of the operation of the
Anglo-Australian Telescope to 2006/07, by when the UK’s contribution
will be capped at £200k p.a. {(2006/07 prices). The UK’s share of
observing time will be reduced from 50% to 7%.

» JCMT - a phased reduction in PPARC funding in JCMT operating costs,
through efficiency savings and changes in the operafing mode of the
telescope. By 2006/07 PPARC’s contribution will be £1.7M p.a. (2006/07
prices).

» UKIRT - a phased reduction in PPARC funding in UKIRT operating
costs through efficiency savings and changes in the operating mode of the
telescope. By 2006/07 PPARC’s contribution will be £1.9M p.a. (2006/07
prices).
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* ING - withdrawal of PPARC funding for the JKT(2002/03) and the INT
(2003/04), and a phased reduction in funding for the WHT. The UK’s
observing time on the WHT will be reduced from 60% to 48%. By
2006/07 PPARC’s contribution will be £1.6M p.a.(2006/07 prices).

+ E-Merlin — PPARC funding of the operating costs of E-Merlin at the
level of £2.1M p.a. (2006/07 prices).

note that the above programme represents the first phase in re-shaping
PPARC’s investment in ground-based astromomy facilities over the next
decade. The long-term strategy will see PPARC withdraw from the AAT,
JCMT, UKIRT, and the ING by the end of the decade.

agree to proceed to accession to ESO on the basis of the negotiated terms and
the achievement of the necessary savings which, together with the additional
funds provided by government, provide the means by which PPARC can
meet its obligations, as set out in Table 1 attached.

ES0 MEMBERSHIP

1.

Council paper PPA(01)34 reported progress on negotiations between PPARC
and ESO on the terms of the UK’s accession. Further discussion have since
taken place and agreement has been reached hetween the two organisations,
subject to the approval of their respective Councils.

The detailed terms of accession are contained in an Agreement and an Exchange
of Letters, appended at Annex 1. The UK will provide a ‘special contribution’
representing the UK's share (determined by NNI) in capital investment and
fitting-out costs already incurred for VLT. The ‘special contribution® has been
determined to be 122 862M Euros, of which 71.762M Euros will be paid in cash
over the period to 2011 and 51.1M Euros will consist of in-kind contributions.
Additionally we will be required to make an annual contribution to the operating
Ccosts.

The in-kind contributions comprise:

a.  VISTA (Visible and Infrared Survey Telescope), comprising a 4-m class
survey telescope with an infrared camera, silver coating plant and spare
parts, valued at 46M Euros:

b.  access to the UKIDSS survey of the Wide Field Camera (WFCAM) of the
United Kingdom Infrared Telescope (UKIRT) from the date of accession;

c. an E-Science pmgfam, to be defined and controlled by ESO, totaling 5.1M
Euros.

In exchange, the UK will become a member of ESO with effect from 1 July
2002, The UK will thereafier panticipate in the ESO programme, including the
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ALMA project, as a Member Siate of ESO, although UK access to the VLT will
not commence until April 2003 in recognition of the extended payment schedule
for the special contribution.

The UK application for membership will be considered by an Extraordinary
Meeting of ESO Council on 3 December 2001. The outcome of that meeting
will be reported orally to Council.

Following approval by ESO and PPARC Councils, the formal agreement will
negd o be put to Parliament early in 2002. The ESO procedures require that the
United Kingdom's instrument of accession be deposited with the Ministry of
Foreign Affairs of the French Republic not later than I July 2002. PPARC is
working closely with OST to complete all the necessary procedures in good
time.

Council will wish to note that it is hoped that the Summer 2002 ESO Council
meeting can be held in the UK to celebrate the UK’s accession.

MEETING THE CASH ELEMENT OF THE ESO JOINING FEE

8.

10.

11.

To enable the UK to proceed with accession to ESO, it is necessary o
demonstrate that the plans for restructuring the ground-based activities provide
the headroom necessary to accommodate both the annual subseription and the
agreed profile of payments towards the joining fee.

To this end, all existing ground-based facilities have been subjected to reviews
of the current and possible operating modes and costs. In the cases of MERLIN,
ING, JCMT and UKIRT the Directors produced restructuring plans that have
been subjected to detailed review with international and independent
membership. Where appropriate these plans have been discussed and agreed
with our international partners. The *Background to the Current Strategy for the
Ground-Based Programme, attached at Annex 2, pives details of the options for
each facility, and a summary of the proposed savings, as presented to the
Science Committee at its meeting on 27/28 November. The Science
Committee’s recommendation to Council is attached at Annex 3.

Tahle 1 gives a top level summary of the potential additional cash requirements
imposed by joining ESO and the sources of funding from within the ground-
based programme; these are:

» the increase to the PPARC baseline;

e the funds accruing from restructuring the existing ground-based facilities;

» the funds previously built into the programme for participation in ALMA, an
activity which is now supported through our membership of ESO.

Table 1 demonstrates that the cost of joining ESO is more than compensated by
the additional funds and savings made elsewhere in the ground-based
programme. In the most unlikely and worst case scenario, whereby we are
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obliged to provide inflation protection on all our payments to ESO but where we
receive no inflation protection through SR2002 or subsequent spending reviews,
there would be a *deficit” of ¢£4.5M over the next ten vears that would need to
be covered by further restructuring in the later years.

ACTION
12. Council is invited to approve the UK’s accession to ESO on the terms detailed

in the paper, and to approve the restructuring of the ground-based programme as
set out in the Executive Summary.
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TABLE 1: ESO EXPENDITURE AND PLANNED GROUND-BASED SAVINGS

02/03
ESO Capital' * 0
ESO Subscription * 6150
TOTAL 6160
MNew Money 8000
Assumed inflation protection ** 0
G-Based Restructuring 796
Alma provision in previous OP 2366
TOTAL 9162
Cumulative Balance 32

* Assumes inflation at 2.5% p.a.

** Assumed infiation protection through the 2002 SR and subequent SRs (on ESO element)
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03/04

0
12607

12607
10000
0
1576
2500
14076

4481

04/05

2101
12923

16024
10000
1023
2473
3500
16996

6453

05/06

G461
13246

19707
10000
1707
3500
3500
18707

5452

0607

6623
13577

20200
10000
2200
4661
3700
20561

5814

07/08

6788
13316

20704
10200
2704
5148
4300
21752

BEGZ

08/09

5956
14264

21222
10000
3222
5173
5000
23385

3026

0810

7132
14621

21763
10000
3753
5745
4050
23548

10831

10/11

7310
14887

22297
10000
4297
8040
2101
25438

13872

1112

7493
15360

22853
10000
4853
11072
2153
28078

194197

50885
131651

86000
23753
49084
32870




ANNEX 1 TO
PPA(01)44

DRAFT

AGREEMENT BETWEEN

THE EUROPEAN SOUTHERN OBSERVATORY AND

THE GOVERNMENT OF THE UNITED KINGDOM

OF GREAT BRITAIN AND NORTHERN IRELAND

CONCERNING THE ACCESSION TO THE CONVENTION

OF THE EUROPEAN SOUTHERN OBSERVATORY

AND RELATED TERMS AND CONDITIONS



The European Southern Observatory (hereinafter referred to as “the Organization™)
established by the Convention signed in Paris on 5 October 1962 (hereinafier referred

to as “the Convention™),
And

The Government of the United Kingdom of Great Britain and Northern Ireland
" (hereinafter referred to as “United Kingdom™),

CONSIDERING that, according to Article XII[.4 of the Convention, a State admitted
to the Organization by unanimous vote of the Member States shall become member of
the Organization by depositing an instrument of accession with the Ministry of

Foreign Affairs of the French Republic,
CONSIDERING that the United Kingdom has applied to become a full member of the
Organization and that the Council of ESO has approved the admission of the United

Kingdom at its xx meeting of xx, 200x,

CdNVl'NCED that this accession will contribute to the achievement of the objectives

set out in the Convention,
HAVING REGARD to Article VII, XIIT and XV of the Convention,
HAVE AGﬁEED AS FOLLOWS:

ARTICLE 1

The purpose of this Agreement is to determine the terms and conditions under which
the United Kingdom accedes to the Convention.



ARTICLE 2

1. The United Kingdom shall become a member of the Organization and a party to
the Convention establishing it.

2. The United Kingdom shall endorse the conditions governing its accession as

stated in the present Agreement.
ARTICLE 3

1. In accordance with its Article XIII. 4 the Convention shall become effective for
the United Kingdom on the date when the United Kingdom’s instrument of
accession is deposited with the Ministry of Foreign Affairs of the French
Republic. The United Kingdom shall take all necessary steps in order that this
occurs not later than July 1, 2002, Should it not be deposited by this date, the
terms and conditions of this Agreement may be renegotiated at the request of

either party.

2. As from the date of acl-;:ession, the provisions of the Convention, together with all
measures taken by the Council, shall be binding for the United Kingdom and shail
be applicable to that State. The United Kingdom shall be placed in the same
situation as the other Member States with regard to decisions, rulings, resolutions
or any other acts made by the Council or, in delegation therefrom, by any
subordinate body, and with regard to any Agreement concluded by the
Orpanization. The United Kingdom shall consequently abide by the principles and
policies stemming therefrom, and shall whenever necessary take appropriate

measures to ensure their full implementation.
ARTICLE 4

In accordance with Article VIIL. 3 of the Convention, the United Kingdom shall make
the following special contribution as agreed by the Negotiating Teams of ESO
Council and of the United Kingdom Particle Physics and Astronomy Research



Council (PPARC), the latter acting for and on behalf of the United Kingdom
Government:
1. The United Kingdom shall make payments to ESO not less and not later than

as set out beiow:

Year: 2004 2005 2006 2007 2008 2009 2010 2011
M Euros: 3.229 9688 9688 9688 9.688 9.688 9.688 10.405

The payments shall be subject to the cost variation applied to the ESO
contributions and budget as from 2002.

2. The following in-kind contribution shall be made:

2.1 VISTA (Visible and Infrared Survey Telescope), comprising a
4-m class survey telescope with an infrared camera, silver coating plant
and spare parts, valued at 46M Euros shall be delivered for installation at
the ESO Paranal Observatory not later than August 2006.

22 From the date of the ESQ accession of the United Kingdom,
ESO shall have access to the survey data of the Wide Field Camera
(WFCAM) of the United Kingdom Infrared Telescope (UKIRT). The
United Kingdom shall have access to the ESO La Silla Telescopes from
QOctober 1, 2002 and to the ESO Very Large Telescope from April 1,
2003.

23 The United Kingdom shall carry out an E-Science program
defined and controlled by ESO, totalling 5.1M Euros.

24 Detailed terms and conditions for the above mentioned in-kind
contributions shall be agreed in an exchange of letters between ESO and
PPARC.

ARTICLE §

The present Agreement shall enter into force upon its signature.



Done at xxx on xxx, 2001 in two originals, in the English language, both being
equally authentic.

For the European Southern Observatory ~ For the Government of the United Kingdom



APPENDIX 1 TO
ANNEX 1 TO PPA(01)44

Exchange of letters between the ESO Director General and the PPARC Chief
Executive

DG to PPARC:

Sir,

I refer to the Agreement between ESO and the United Kingdom concerning the
accession to the ESO Convention and related terms and conditions, and to the
preceding negotiations between the ESO and PPARC Teams.

I propose that the following Arrangement concerning VISTA, WFCAM/UKIRT and
E-Science be concluded:

1. VISTA

The matter is contained in the Attachment which shall be an integral part of this
Arrangement.

2. WFCAM Surveys

As part of the UK accession to ESO, the UK has undertaken to make
contributions both in cash and in kind. The in kind contribution is to include
VISTA. The UK and ESO have further agreed that in view of the expected
delivery date of VISTA, ESO shall have access to the WFCAM UKIDSS Survey
in accordance with the following proposal:

1. It is intended that at least 75% of the WFCAM time on UKIRT will be used to
conduct public surveys.

2. A copy of the raw survey data will be archived in the ESO archive and will be
public to the ESO community at the same time as the UK community.

3. All data products from such public surveys, e.g. co-added images, catalogues,
etc, shall become public to the ESO community at the same time as in the UK.

4, The expectation is that the survey will be performed as outlined in the
UKIDSS proposal (March 2001), In particular, there will be five parts to this
survey:

the Large Area Survey;

the Galactic Plane Survey;

the Galactic Clusters Survey;

the Deep Extragalactic Survey; and
the Ultra-Deep Survey.



3.

The UKIDSS Consortium will involve ESO astronomers in the future planning
and detailed execution plans, including determination of the field centres for

the surveys.
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future surveys or to other WFCAM programmes.

6. The format of the data will be FITS, of a fixed configuration for the entire
survey, and the integrity of the data will be the responsibility of the UK.

It is the intention of the UKIDSS Consortium at an appropriate future date to
issue an open invitation to the ESO community to join the Consortium and to
participate in the execution of the surveys described above.

E-Science

Since the initial meeting of the UK In Kind Working Group on 15 January 2001,
discussions have been held between Peter Quinn, Andy Lawrence, Jim Emerson,
members of UK software groups, ESO DMD staff and other ESO members of the
UK In Kind WG on the topic of possible contributions in the area of E-Science.
Specific discussions of the topic at the WG meetings on 15 January, 5 February
and 30 March indicated strong support from both ESO and the UK to identify
approximately 5.1M Euros of E-Science programs. These discussions were
summarised in the final report of the working delivered to the Negotiation Teams
on the UK on UK Accession to ESO on 4 May 2001.

At the meeting of the Negotiating Teams held on 1 October 2001, it was agreed
that the UK will carry out an E-Science program defined by ESO with a value if
5.1M Euro. The details of this programme were discussed and agreed at a
PPARC-ESO meeting held on 7 and 8 November, 2001.

The programme will be defined in more detail within a specific document defined
by ESO and based upon the general framework of a programme costing 10
million DM in total, with the expectation to deliver the programme over a period
of 5 years from the date of accession of the UK.

Within the total 10M DM programme, 1-2M DM will be the VISTA DFS
deliverables, defined and agreed as deliverables of the VISTA project to ESO
[Note: this does not include VISTA data preducts]. This element will he
accounted and valued as part of the e-science contribution, but will be managed
as a deliverable within the VISTA project, separately from the programme
outlined below.

s ESO will have total responsibility for the programme in respect of project
definition, schedule and deliverables

o ESO will decide the suitability or otherwise of an individual for a given
project. In making its decision, ESO will adopt the best solution for the
project overall.



¢ ES0 will use its best efforts to maximise the use of existing PPARC-supported
staff, including where appropriate the use of internal flexibility and utilisation
of PPARC-provided effort to substitute for transfers from other areas of ES0
programme. ESO will work with PPARC to identify absent skills and adjust
the schedule to allow re-training where possible.

+ Should there be no suitable individuals available at a given time, new staff will
have to be recruited.  ESO will define the profile of these new staff, who will
be jointly selected by ESO and PPARC. In accordance with normal PPARC
practice, all recruitments will be advertised across Europe and will be carried
out in accordance with EUJ and equal opportunities legislation,

» A consideration by ESO in the acceptance of staff will be their ability and
willingness to spend periods of time in Garching, Typically, the period will
b not less than six months and may be up to the full duration of the in-kind
agreement, depending on the nature of the programme.

= There will be a single point of contact on the UK side to handle all manpower
acquisition tasks.

* The expectation is that the average cost of a UK staff member will be broadly
similar to the average cost of an ESO staff member. Newly-acquired staff
will be :usl-:d at market value,

If PPARC agrees to the proposals contained in paragraphs 1 - 3 above, this letter and
your letter in reply expressing PPARC's agreement shall constitute an Arrangement
between ESO and PPARC, which shall enter &nto force on the date of your letter in

reply.

Yours sincerely,

C. Cesarsky



FPARC to DG

Madam,
I confirm receipt of your letter of ... ... proposing the conclusion of an Arrangement
between ESO and PPARC. Your letter reads as follows:

“I refer to the Agreement between ESO and the United Kingdom concerning the
aceession to the ESQ Convention and related terms and conditions, and to the
preceding negotiations between the ESO and PPARC Teams.

I propose that the following Arrangement concerning VISTA, WFCAMUKIRT
and E-Science be concluded:

1. WISTA

The matter is contained in the Attachment which shall be an integral part of this
Arrangement.

2. WFCAM Surveys

As part of the UK accession to ESO, the UK has undertaken to make
contributions both in cash and in kind. The in kind contribution is to include
V¥15TA. The UK and ESQ have further agreed that in view of the expected
delivery date of VISTA, ESO shall have access to the WFCAM UKIDSS Survey
in accordance with the following praposal:

1. It is intended that at least 75% of the WFCAM time on UKIRT will be used to
conduct public surveys.

2. A copy of the raw survey data will be archived in the ESO archive and will be
public to the ESO community at the same time as the UK community.

3. All data products from such public surveys, e.g. co-added images, catalogues,
ete, shall become public to the ESO community at the same time as in the UK.

4, The expectation is that the survey will be performed as outlined in the
UKIDSS proposal (March 2000}, In particolar, there will be five parts to this
survey.

the Large Arca Survey;

the Galactic Plane Sugvey,

the Galactic Clusters Survery,

the Deep Extragalactic Survey; and
the Ultra-Deep Survey.

The TKIDSS Consortium will involve ESQ astronomers in the future planning
and detailed execution plans, including determination of the field centres for

the surveys.



5. This agreement applies only to the surveys detailed above; it does not apply to
future surveys or to other WFCAM programimes.

6. The format of the data will be FITS, of a fixed configuration for the entire
survey, and the integrity of the data will be the responsibility of the UKL

It is the intention of the UKIDSS Consortium at an appropriate future date to
issue an open invitation to the ESO commumity 1o join the Consortium and to
participate in the execution of the surveys described above,

3. E-Science

Since the initial meeting of the UK In Kind Working Group on 15 January
2001, discussions have been held between Peter Quinn, Andy Lawrence, Jim
Emerson, members of UK software groups, ESO DMD staff and other ESO
members of the UK In Kind WG on the topic of possible contributions im the
area of E-Science. Specific discussions of the topic at the WG meetings on

15 January, 5 February and 3¢ March indicated strong support from both ESO
and the UK to identify approximately 5.1M Euros of E-Science programs,
These discussions were summarised in the final report of the working
delivered to the Negotiation Teams on the UK on UK Accession to ESO on 4
May 2001.

Al the mesting of the Negotiating Teams held on | October 2001, it was
agreed that the UK will carry out an E-Science program defined by ESO with
a walue if 5.1M Euro. The details of this programme were discussed and
agreed at a PPARC-ESO meeting held on 7 and § Movember, 2001,

The programme will be defined in more detail within a speeific document
defined by ESO and based upon the general framework of a programme
costing 10 million DM in total, with the expectation to deliver the programme
over a period of 5 years from the date of accession of the UK.

Within the total 10M DM programme, 1-28 DM will be the VISTA DFS
deliverables, defined and agreed as deliverables of the VISTA project to ESC
[Mote: this does not include VISTA data products]. This element will be
accounted and valued as parl of the e-s¢ience contribution, but will be
managed as a deliverable within the VISTA project, separately from the
programme outlined below. '

»  ESO will hawe total responsibility for the programme in respect of project
definition, schedule and deliverables

o ES0 will decide the suitability or otherwise of an individual for a given
project. In making its decision, ESO will adopt the best solution for the
project overall.

s  ES0 will use its best efforts 1o maximise the use of existing PPARC-
supported staff, including where appropriate the use of internal flexibility
and wtilisation of PPARC-provided effort to substitute for transfers from



other areas of ESO programme, ESO will work with PPARC to identify
absent skills and adjust the schedule to allow re-training where possible,

» Should there be no suitable individuals available at a given time, new staflf
will have to be recruited. ESO will define the profile of these new staff,
whao will be jointly selected by ESO and PPARC. In accordance with
normal PPARC practice, all recruitments will be advertised across Europe
and will be carried out in accordance with EU and cqual opportunitics
legislation.

o A consideration by ESO in the acceptance of staff will be their ability and
willingmess to spend periods of time in Garching. Typically, the period
will be rot less than six months and may be up to the full duration of the
in-kind agreement, depending on the nature of the programme.

s There will ba a single point of contaet on the UK side to handle all
manpower acquisition tasks,

+ The expectation is that the average cost of a UK staff member will be
broadly similar to the average cost of an ESO staff member. Newly-
acquired staff will be costed at market value."

[ am pleased to inform you that PPARC agrees to the proposals contained in your
letter, Your letter and this letter in reply thereto shall thus constitute an Armangement
between ESO and PPARC, which shall enter into force on the date of this letter.

Y ours sincerely,

1. Halliday



APPENDIX 2 TO
ANNEX 1 TO PPA(01)44

VISTA Attachment
1. INTRODUCTION

In 1999 VISTA was approved for funding by the UK government through the Joint
Infrastructure Fund (JTF) at the level of £24 8M. The award was made 1o the VISTA
Consortium {representing 18 UK universities) via a grant to the Lead Institution for
the Consortium, Queen Mary, University of London (QMUL)., QMUL set up a
VISTA Executive Board which recommended the appointment of PPARC as
Executive Agency (EA). Following an extermal assessment and a VER
recommendation the EA then appointed the UK ATC as the Managing Organization
(MO} for the project. The MO set up a VISTA Project Office (VPO) within the MO,
The ATC proposed to carry out the project in two Phases (A and B). Phase A is now
close to completion. It is important to recall that the JIF award for VISTA did not
cover the scientific operation or exploitation of the facility. In the proposal PPARC
undertook to set in place suitable arrangements for operation.

After special negotiations it was agreed that VISTA would become part of the UK's
special joining contribution "in Kind” to ESO, subject to certain terms stated by the
Consortium and contained in Annex B to the 4 May 2001 "Report of the ESO-UK In
Kind Working Group”. As part of the deal with ESO the UK will be obliged to
deliver an “enhanced VISTA" compared to what was proposed 1o JIF. The
enhancements refer to the provision of a silver coating plant, a 4x4 rather than 3x3
mosaic of infrared detector arrays, and spare parts to allow operation of the telescope
with a budget of the order of 3IMDM/year, The value attached to VISTA by ESCr was
agreed as 90MDM which equals £28.27M (45.9M Euros) at the appropriate exchange
rate. It is now believed that the enhanced VISTA with both visthle and infrared
cameras cannol be built for this sum and that even dropping a camera will not get the
final cost down to this level. In negotiations ESO has accepted this and has agreed to
the delivery of a VISTA with only an IR camera, consistent with their long stated
primary interest in data from VISTA's IR camera. Neither VISTA, PPARC nor ESO
can presently fund construction of the visible camera, and any future provision of the
second (visible) camera will require additional funding,

2. PHASE A

In Phase A the primary vehicle for managing VISTA has been the advice of VEB,
which is responsible to Queen Mary. Via the EA this was the body that has received
reports and delivered instructions to the MO. Other bodies in the structure set up by
Queen Mary (and detailed in the Consortium Armrangements} have included the
VISTA Science Committee and the VISTA Consortium Board.

3 PHASE B
Phase B will include a set-up whereby the lines of authority and responsibility are as

clear and straightforward as possible. QMUL, as Lead Institution for the Consortium,
will ask PPARC to take full responsibility for project delivery (with the associated



liability). PPARC will set up a VISTA Project Management Committee (VPMC) that
has the authority and expertise to get the telescope built and delivered to Chile. The
VPMC will interact directly and regularly with the VISTA Project Office (VPO)
team. The lines of authority and control are summarised in Figure 1. The key elements
of the plan are:

o Apreements will be put into place with QMUL to cover the transfer of
responsibility and liability for the use of the JIF funds and delivery of the
completed project, and with ESO to cover the delivery and specification of
VISTA to ESO.

* PPARC will assume full responsibility for the delivery side of the VISTA project,
which will be managed through its Astronomy Technology Centre,

* Owersight and control of the project will be provided by a VISTA Project
Manapement Committes (VPMC). This committee will have the authority to
make decisions and authorise action by the ATC consistenit with the
OMUL/PPARC and ESOPPARC agreements referred to above,

Figure 1. Phase B Simplified Agreement and Management Structure

+—> <)

Queen Mary London PPARC ESQO

VISTA
Management
Committes

ATC

4. BASIC DOCUMENTS

At the conclusion of Phase A, the following documents (see Annexes B1, B2, B3 and
B4) describe the VISTA Project:

a) VISTA Project Overview

b) VISTA Scicnce Requirements

c) WVISTA Operational Concept Definition

d) WISTA Technical Specification. This was derived from the scientific
specification embodied in the Science Requirements document and Operation
Concept Definition document,



All these documenis will undergo ESO scrutiny before being "accepted” as Basic
Documents for the final VISTA Delivery to Paranal Observatory. From the date of the
entry into force of the exchange of letters between PPARC and ESO these documents
will be under configuration management. The optical camera will not be part of the
Final Delivery.

Because the telescope will be operated and maintained as part of the ESO operation, it
will be necessary to ensure compatibilily with ESO systems, interfaces and
procedures.

5. MAIN ELEMENTS OF THE VISTA AGREEMENT
i) Scope of the YISTA Project

The VISTA Project includes the Development & Manufacture, the Testing, the
Transport, the Installation & Commissioning, the Test & Provisional Acceptance and
the Final Acceptance & Handover of the VISTA 4m telescope and its associated
instrumentation, facilities, spares and documentation.

ii} Deliverable Items
The deliverables by PPARC are:

&  The telescope:
A dm-clasy telescope with a wide field of view and allowing two alternative
camera systems (IR or visible).

= The infrared camera:
Optimised for the infra-red band with a nominal field of view of 1.7 square
degrees and populated with 16 2k x 2k infra-red detectors of pixel size
approximately 0.3 seconds of arc on the sky. '

« The coating plant:
This is the mirror coating facility for coating the nominal £1 primary mirror
and the secondary mirror (though not both at the same time). This facility shall
have dual capability such that aluminium or silver coatings can be produced.

* The enclosure and annex:
For housing the telescope, coating plant, mirror coating preparation area,
instrument storage and appropriate maintenance and preparation areas,
personnel] facilities and plant rooms.

+ The compuling system:
For the necessary hardware and software for the control of VISTA and for the
handling of the data.

» The necessary hardware and software for control of VISTA



« The ground-works:
The levelling and testing of the site, the access road, ducting and services,
including power distribution.

+ The civil works:
The foundations and conerete work including the telescope pier, enclosure and
annex foundations, drainage, septic tanks and facilities for handling coating
bw-products,

+ The plant and services:
All necessary plamt and services for the operation of the telescope and
maintenance  activities, including power, water, dry air, pumps, air
conditioning and refrigeration.

« Eguipment:
All necessary special test, maintenance, handling and transport equipment.

= Safety Equipment:
All necessary safety devices and equipment for the safe operation and
maintenance of the telescope and the facilities.

» The Spares:
The necessary spare parts, including the 'life spares’ (specially produced spares
at time of manufacture) and the common user spares sufficient for
commissioning and the first six months of operation.

+ The documentation:
All operation, maintenance and safety documentation and manuals
All design and development documentation
ALl manufacturing, integration and test documentation
All installation and test documentation
All commissioning data and documentation up to handover

iiip)  ESQ’'s responsibilities and deliverables

ES0 undertakes, through the Exchange of Letters with PPARC, to

+ ensure open access to the Site for the construction and commissioning of VISTA

+ ensure the VO and its agents have access to the site at all reasonable times

« cnsure that the necessary site infrastructure for VISTA is provided

o ensure that VISTA staff, while they are in Chile, are accorded equal status with
ESO staff, including the same rights and privileges

s use its best efforts to facilitate the admission into and exit from Chile of persons
where this is in the interests of VISTA

» use its best efforts to facilitate free movement into and within Chile of materials,
equipment and other items necessary for the execution of VISTA

e secure ESO's promised contribution to VISTA of necessary ESO staff for the
duration of the design and construction phases

« arrange for ESO to provide to VPO information to ensure that VISTA s
compliant with VLT standards



# ensure provision of the necessary VLT software to VISTA

*  ensure that the VPO is advised of any activities, particularly those at Paranal, that
may impact the schedule for VISTA

* establish arrangements to confirm ESO compliance through the review process

iv) Implementation Benchmarks

The Statement of Work (including Project Control and Reporting, the Technical
Specifications and the Contract Schedule Milestones) will be elaborated and agreed
upon as soon as possible,

¥) Total Value

The amount of 45.9M Euros is deemed 1o be firm and not subject to revision except in
the case of a "force majeure”,

vi) Dreelivery date

The agreed delivery date is August 20086

Penalty for late delivery:

If delivery is afier; the valus is reduced to:
August 2007 42 M Euros

January 2008 28 "

August 2008 14 "

January 2009 0 -

Any resulting reduction of the value will be compensated in cash, unless otherwisc
mutually agreed.

vii)  Contracis

Cuonsistent with PPARC™s standard practice, which follows EC procurement rules, all
contracts will be open to all ESO Member States.

viii)  Allocation of Time
Allpcation of time will be via the ES0-Observing Programmes Committee,
ix) Amendments

This VISTA Arangement may be amended or terminated by mutual writien
agreement,
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ANNEX 2 TO
PPA(OI)44

BACKGROUND TO THE CURRENT STRATEGY FOR THE
GROUND-BASED PROGRAMME

The LTSK reviewed the science drivers for the astronomy programme over the
next 10-15 years and inter alia, identified the new ground-based facilities
required 1o address those issues; these were:

s increased access to 8m-class telescopes
o access o the Atacama Large mm-Armay (ALMA)

+ animvolvement in the development of extremely large optical/TR
and radio telescopes

Of the current ground-based telescopes, the mid-term future of UKIRT was fele
to be secure because of the planned and important wide-field IR survey
capability. Aceess o reazonable optical survey imaging in the north (currently
provided by the INT) would also continue 1o be needed. Both would
complement the potentially excellent capabilities of VISTA in the South, The
JICMT would certainly remain a priority as long as SCUBA remained
internationally competitive and, in the longer term, SCUBAZ2 could be
implemented on an aceeptable schedule, However, it was recognised that it will
be a candidate for closure as ALMA came into operation. It was felt thatl there
would be scope for a phased restructuring of the support, development and use
of the WHT, INT, JKT and AAT,

UK membership of ES0 and Gemini mests the UK's needs in terms of access to
8m facilities, and through ESO we will secure the UK’s position by having
commensurate shares in ALMA and the very large telescopes of the futere.

The Astronomy Advisory Panel met recently and their report identified ESO and
Gemini as Priority 0 (i.e. bevond question), with UKIET, JCMT {with
SCUBA2), WHT, MERLIN and WGST as Priority 1. The Panel did not indieate
relative priorities within the Priority 1 band.

THE CURRENT GROUND-BASED FACILITIES

It is against the backdrop of releasing the funds from current the facilities to
enable us to meet our obligations to the ESO subscription, whilst still
maintaining those facilities important to achieving the stated science goals, that
the current facilities have undsrgone review,

Rw2001 14.doc 1
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- Each facility has been the subject of a review of the current and possible future

operating modes and costs; where appropriate this has also involved discussions
and negotistions with our international partners. In the case of MERLIN, TNG,
JCMT and UKIRT the Directors have drawn up plans and these have been
subjected to detailed reviews with internatiomal and independent membership.
Additionally they have been reviewed by the relevant facility Boards. The
operating modes and plans outlined in the suggested stralegics are consistent
with both the science priorities for the UK and with our partners” visions for the
facilities.

AAO: A draft amendment to the inter-government agreement has been
discussed within the Board and between funding agencies. This amendment
would allow the UK to substantially reduce its contribution to operations (by
over 80%) at the end of the minimum of the 5 years notice required under the
Agreement. Under this model the UK would retain a minor sharcholding to
maintain access to the AAT and the instrument building capabilities of the
AAQ, and provide a staped buy-out with no contingent liabilities. We will necd
to give notice in carly 2002, The final details of this agrecment have yet to be
agreed, but the assumption in this paper is that the UK contribution to the cost of
operations will decline by ¢£100k p.a. until 2006/07 when the UK contribution
will be limited to (Australian)3500k. However, while the figures for 2006/07
and beyond are *firm’, the redluctions in the period 2003/04 to 2005/06 are still
subject to negotiation. The proposed new agreement states that, on a best effort
basis, the UK would place instrument work at the AAQ, for which we would be
entitled to additional telescope time. An alternative to the new agreement would
be to withdraw completely after 5 ycars notice, saving c£600k in total over the
remaining 3 years, but incurring frictional and decommissioning costs which are
unlikely to be less than £1M, and possibly as high as £2M. Our partners would
be unlikely to agree to rescind the current agreement early, and it assumed that
the UK would not wish to, and not be allowed to, unilaterally withdraw from an
inter-povermnment agreement Decision point: Now

JCMT: The future strategy for the JCMT is linked with the availability of
SCUBA-2, in terms of both the scientific priority and the operating model, The
current development programme will culminate in the array Critical Design
Review (CDR) in October 2002, Only then will be it become apparent whether
the instrument can be delivered on the JCMT in a timely manner, ensuring
proper exploitation before the end of the current agreement in 2009. The funding
situation will also need to be reviewed in the light of the agreed savings model,
a bid to a Canadian infrastructure fund (matching the UK bid to the OST) and,
perhaps, the outcome of SR2002. All this will come together for a decision in
the autumn of 2002, In the meantime we are planning on the basis that
SCUBA-2 will be built for the JCMT, and that the UK does not have to put
operational savings towards the instrument. In the spreadsheet this is expressed
as a broadly cost neutral contribution to the development phase with the cost
being found from existing JCMT development and opcrating funds, but with
PPARC providing the cashflow. (In this model the OST funds are not used). It is
assumed that in moving to the build phase the funds will be found from the new
money from the OST and Canada. The worst case scenario, where no additional
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Canadian funds are forthcoming and all the partners will be required to use their
share of the operations savings to fund the instrument, is shown as unapproved
new propgramme, with a net cost to the UK that (more or less) expunges the
pperations savings.

The Director brought forward three savings models and these were reviewed by
an independent panel. The Panel reviewed the whole JAC operation, including
UKIRT. This was essential because the savings models depend on the
opportunities for joint working and shanng of staff and services between
UKIRT and JCMT (and the costs of either would increase if the other was
cloged). The first model was very much a natural progression from the current
position, based on moving increasingly to a survey mode of operation. The
savings can probably be achieved throwgh normal staff tumover. The second,
‘moderate’, model built in & steeper and deeper decline in staff numbers (which
are the main cost dnvers) and exposed some risks to the operation, but they are
clearly identified and considered to be manageable. The more aggressive model
carried very much higher risks for the effective operation of the facility and
these would be unacceptable to our partners and our own community. The
independent panel and the JCMT Board recommended the moderate model and
that is our working assumption. The risks of failing to meet the savings target
arc small, and there is always the possibility that savings can be increased.
Maximum potential frictional costs are buill into the assumptions, thereby
increasing the “safety margin' in terms of guaraniecing minimum savings. The
small-scale savings to be made in the first feww years are not dependent on the
long-term direction for the JCMT and therefore decisions on the way forward
can be taken after a decision on SCUBA-2 {October 2002). Without SCUB A-2
on the JCMT its medium to long-term future would need to be reviewed, with
closure before the end of the current agreement (2009) a possibility. However,
depending on when ALMA was to become operational, there might still be a
valuable longer-term role for the JCMT in interferometric programmes with the
SMA. Until the SCUBA-2 situation is clarified our partners are unlikely agree to
earlier withdrawal and therefore there could be punitive penalties to UK for
unilateral action (c£10M). Decision point: cutumn 2002 when we fnow the
outcome of the Canadian bid for infrasiruciure funds, the resuli of the COR and
the ouicome of SR2002.

UKIRT: On completion of WFCAM, UKIRT will move to operating largely in
survey mode, In keeping with the assumptions made for the JCMT we have
adopted the *moderate’ savings model, encompassing the same risks and
opportunities. However, it should be noted that because many of the savings on
UKIRT amd JCMT are dependent on joint activities, the savings on either would
be reduced by up to ong-third if the other telescope were ta close, Formally there
are no partners to consider. However, it should be noted that the WFCAM
surveys form part of the ‘in-kind’ contribution to ESO. We are also ‘bound” by
an Mol with the Subam telescope whereby the Japanese make contributions to
WFCAM and UKIRT operations in exchange for access to survey data. In the
ahsence of a formal agreement with partners, early closure would be less costly,
but again there would still be large up-front costs of closure and in providing
funds in lieu of the in-kind contributions UKIRT is providing. Decision point:
Now
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2.10

ING: The recent AAP report endorsed the outcome of the LTSR. by confirming
that the WHT has a strong strategic role to play in the near-medium term future.
This is supported by the fact that the WHT was recently identified as heing
within the top three leading optical/IR facilities in its class in terms of scientific
productivity and citations. A recent, independent, panel reviewed the plans and
options put forward by the Director, and endorsed by the ING Board. The Panel
concluded that with a rationalised instrument suife (including the use of the
0ASIS integral-field spectrograph) and closer working with Spanish
astronomets and others on La Palma to provide economies of scale, the costs
could be reduced significamtly, Furthermore, with an increase in support from
the Spanish, the cost to the UK would fall to less than 50% of its current level.
In view of this the optimum route would seem to be to adopt the plan discussed
by the ING Board and approved by the NWO and 1AC (our partners). This plan
includes withdrawal from JKT now, the [NT =oon and has the UK reisining a
smaller share of WHT (60% 1o 48%) until the end of current agreement in 2009.
Of course, this would not preclude the partnership keeping the relative priority
of the WHT under review between now and 2009 and a "mid-term’ review
would be appropriate. Under the terms of the current agreement, early unilateral
action could result in punitive penalties in the first two to three years (2 point
confirmed at agency lewel in the Netherlands) and decreasing long-term savings.
Taking account of penalties and frictional costs, the net savings accruing to
PPARC between now and 2002 would be approximately £4M if the UK were to
withdraw in 2002, £0 if” we were to withdraw in 2003 and losses 1f we withdraw
in 2004 or later). Decision point: Now

Gemini: UK astronomers will mot get full access to the VLT until 2003 and
therefore in the short to mediwm term Gemini has absolute priority in the
programme. As a consequence no changes are planned to the current provision.
In the longer term we should look for opporhinities to reduce commitments 1o
CGemini South., Ome option might be to sell time to Australia. After the
“Abingdon 2' review of future instrumentation (mid-2002), the Gemini Board
will wish to consider the fumure budget to take account of the sccond-generation
instrument programme. There may be pressure from other partners to increase
contributions to the Instrument Development Fund. Decision point: 2-3 years
Jrom now

Liverpool Telescope: Support has been agreed for first few vears and we should
review in two to three year’s time.,

(E-)MERLIN: E-MERLIN was identified as a Category 2 priority by the LTSE
and Prierity 1 in the recent AAP report, both recommendations made on the
assumption that the capital cost of E-MERLIN was secured thromgh non-
PPARC funds. The science that could be delivered with E-MERLIN would fit
well with the AAP's strategic vision. The facility could exploit a window of
opporfunity prior 1o the development of the EVLA (which is the planned
upgrade 1o the U.S. Very Large Armay). Until recently it has been assumed that
this development would not be completed before the end of the decade,
providing, say, a 5 year window of opportunity for e-MERLIN. Howewer, recent
news from the US indicates that a decision on the approval of funds for the
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EVLA might be made in the near future. If positive it might be expected that the
EVLA would be operational in 6-7 vears, perhaps reducing the window of
opportunity from 5 years to 2-3 years. In terms of its spatial resolution, there
will still be an area of unique for e-MERLIN when the EVLA is operational, but
some might argue that the science case is weakened.

Within the current portfolic MERLIN is the one facility that could be closed
without reférence o partners and with little or no contingent liability. A recent,
independent, review of the running costs showed that the current running costs
of £2.3M p.a. could be reduced to £2.0M p.a whilst still retaining the complete
programme. However, it was noted that this would be a higher risk operation,
with the potential for more single point failures and sequential rather than
parallel maintenance and repair capabilities resulting in more downtime.
Reducing the costs below £2M p.a. would lose significant capability, in a non-
linear fashion. The current planning assumption is at the minimum, higher risk,
level of £2.0M p.a. For planning purposes the assumption made is that if risks
are to be mitigated any additional funds should come from the Jodrell science
programme or additional income, for example by use as a back-up ground
station for ESA. From a purely PPARC perspective a decision is not needed
now, and could await the owlcome of SR202 and the recent developments on
the EVLA. However, there is the threat of the ‘external” funding for E-MERLIN
capital being withdrawn unless positive decision made before the end of the
year., Decivion point; Now?

2.12 Savings from the ground-based programme

The table below shows an estimate of the minimum net savings from the

proposed restructuring  ‘plan’ outlined above (ie. with the estimated

restructuring/decommissioning costs built-in} (£k cash planned):

02/03 0304 | 04/05 | 0506 | 06407 | 07/08 | 08/09 | 09000 [ 1001 | 11102

AAD 1] 100 254 408 EOLE | 1391 | 1426 [ 1462 | 1498 | 1336
JcMT 93 95 133 [ 171|452 |464 | 475 | 487 [ 2293 | 235
UKIRT ¥ 1] 267 247 396 406 416 426 437 2253
ING bER] 956 1384 [ 2207 | 2338 | 2319 | 2376 | 2877 | 4307 | 4415
MERLIN 166 425 435 447 457 468 480 493 505 317
TOTAL 796 1576 | 2473 | 3500 | 4661 | 5048 | 5173 | 5745 | 0040 | 11072 |

In terms of lost capacity, a summary of the consequences of adopting this plan
are as follows:

= AAQ: By 2007/08 reduction in UK time from 50% to 7% (although this
could be increased if AAQ underivok work for the UK instrument

programime);

s JCMT: With SCUBA-2, predominately a survey telescope by 2006/07;
without SCUBA-2 the priority of the JCMT would need to be reconsidered,

 UKIRT: Predominately (=75%) a survey telescope by 2005/06;
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e IMNG: Closure of JKT and INT. UK WHT time reduced from 60% to 48%;
« MERLIN: Higher risk operational mode, possibility of increased down-time.

= Under this plan the UK will have withdrawn from the AAQ, WHT. UEIRT
and JCMT by the end of this decade

Clearly this model falls a little short of the target of savings of £5M p.a. by
2005/06, however, it should be noted that the savings in the early years more
than compensate for the in-vear ‘shortfalls’ in 2005/06 and 2006/07,
Furthermore, the savings rise to double that amount in the second half of the
period. The savings indiceted above have been subjected 10 riporous and
independent review and are believed to be the optimum in terms of minimising
science loss, reaching agreements with partners to whom we have formal
commitments and ‘achievability’ in terms of the manapement of change.
Furthermore, with the restructuring cost built in these are the minimum, low
risk, savings. In this context it should be noted that the ‘preferred’ model for the
ING and the ‘moderate’ models for UKIRT and JCMT still result in the loss of
48 posts in Hawaii and La Palma, a significant management challenge.

There are limited opportunities for steeper and deeper culs, and many must be
considered to be sub-optimal. However, on the assumption that the AAQ plan is
the most cost effective model for that facility in the long-term (and that under
the agreement it will not be possible to make substantial savings in the short-
term) and that UKIRT is too high a prority to consider early closure, the
possible alternative and more aggressive savings might be:

= early withdrawal from MERLIN, would save additional £2M p.a. with no
frictional costs;

« immediate withdrawal from ING, would result in additional costs (c£12M)
in first few years, and savings of c£1600k p.a. thereafier. Net saving over 8
years approximately £4M.

o the early closure (say 2006/07) of JCMT, in apreement with our pariners,
would result in high frictional costs in years leading up to closure, perhaps
£0.5M p.a. from 2003/04 to 2006/07, and decommissioning costs, say £2M,
in 2007/08. Net savings over current model approximately £3M. Early
withdrawal without the agreement of our pariners would increase the UK's
share of frictional costs and add £7M, this being the approximate capital
repayment. The total cost of early unilateral action might be £10M, with a
saving of £4-5M over the decade.

FwZ2001 14.doc &



ANNEX 3 TO
PPA(D1)44

SCIENCE COMMITTEE RECOMMENDATION ON FUTURE
FUNDING OF THE GROUND-BASED PROGRAMME IN THE
CONTEXT OF THE UK'S MEMBERSHIP OF ESO

At its meeting on Nov. 27/28th 2001 in Swindon, the Science Committee considered the
various options within a Strategic Plan for Astronomy, that would enable PPARC to fulfil
its commitment to make the necessary saving of 5M poundsipa by Z005/6 from the current
ground-based programme, to meet the financial requirements for the UK's accession to
membership of ESOQ.

The SC considered the package of savings set out in the paper SC{0 1344 and Annex 2 to
PPA{O1 44, which focussed specifically on the major facilities ie. AAOQ,ING, JAC and
e-Merlin. Earlier in the year target savings had been identified but now, in consultation with
the facility's Directors, detailed reviews and risk analyses have been carried owt. After a
detailed discussion, the SC formed the opinion that the savings described in SC{01}44 and
Annex 2 to PPA{0] )44 effectively meet the requirements necessary for the UK to procesd
to ESO membership, whilst in the medium term permitting focussed and highly cost
effective participation at a reduced level in the world-class science output from existing
facilities.

However this package of savings does not address the considerable pressures that exist
across the whole programme. The only realistic option to provide further savings from
within the ground-based programme beginning in the medium term, would be a decision not
to provide the operating costs for e-Merlin at 28/pa. In recommending that PPARC commit
1o the package at this time, including e-Merlin operation costs, the 5C is concerned about
the possible impact on other high priority items within the programme.

In conclusion, and based on savings package now identified, the SC recommends to Council
that the UK should accede to membership of ESO.



Written evidence submitted by senior figures within the UK
experimental particle physics, theoretical particle physics and astro-
particle physics communities (APP 34)

The House of Commons Science and Technology Select Committee is today launching an inquiry into
astronomy and particle physics in the UK, and in relation to these, invites views on the following:

1. The impact of reduced capital funding on UK capability;

1.1) Since schools have little access to high-technology equipment, the only exposure of students
is at undergraduate level (mainly through project work with active research groups) and,
obviously, at postgraduate level. Capital cuts will hit both of these hard, impacting on student
recruitment to STEM subjects and on the quality of training that can be provided to graduates,
leaving them ill-equipped for the highly competitive global economy (where other countries do
provide student exposure to cutting-edge technologies). A lack of new equipment is further
exacerbated by the cut-backs in new capital projects on which UK students and post-doctoral
researchers can train. The proposal, as we understand it, to concentrate new equipment at STFC
centres as discussed below, would have a disastrous effect on the training of the next generation
of scientists, essentially all of which takes place at universities.

1.2) The cuts in capital funding, both in their implications for equipment grants to universities,
and given the high fraction of STFC costs associated with facilities and international
subscriptions, further erode a research base which is still reeling from the consequences of the
underfunding of the PPARC-CCLRC merger to create STFC in 2007. This manifests itself in the
statement below, from page 8 in the STFC Delivery Plan, which appears to imply that major
reductions to the grant support for university based technology research and development are
being planned. (See http://www.stfc.ac.uk/resources/pdf/DP2011-15.pdf "We will foster a
complementary partnership between STFC and universities by increasingly focusing the
capabilities of STFC’s in-house researchers on technology, instrumentation and detector
development, leaving university scientists to concentrate on scientific research.”). Historically,
STFC and the universities have worked in partnership very effectively, most recently on the
LHC, and it is surely very risky to upset the broad parameters of that partnership. The proposal
also misses the fact that the majority of recent particle physics technology development, detector
construction and sub-system delivery to experiments has had a strong university lead, with many
of the recognised international experts employed (often on STFC grants) in the university sector.
This proposal also flatly contradicts the requirement on universities groups to be able to
demonstrate impact from their scientific programmes, since much of their spin-out and links with
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UK industry rely on this university based technological expertise, backed by strong in-house
capabilities.

1.3) Experimental particle physics requires those who exploit the data to be directly involved not
only in specifying the highly demanding technical requirements, but also in developing the new
technologies required to meet the unique challenges. Given that this is also the practice for all the
international partners with whom we collaborate, any UK-specific changes of the nature
discussed above would both undermine our leadership in technology development and make it
even harder for UK industry to compete successfully for contracts in this area.

2. The impact of withdrawal from international ground-based facilities (for example
the Gemini Observatory and Isaac Newton Group of telescopes) on the UK's research base
and international reputation;

2.1) The termination by STFC, in its 2009 Delivery Plan, of UK participation in the International
Linear Collider programme (see http://www.stfc.ac.uk/resources/pdf/delplan_07.pdf ), without
any consultation and after years of PPARC encouragement for universities to invest staff and
effort into this major worldwide project, has impacted very negatively the UK’s reputation for
reliability in international collaborations.

2.2) It is impossible to do world-leading science with second- or third-rate equipment. It is also
impossible without active participation in the ongoing international programmes to enhance the
capabilities of existing experiments or to define and develop new projects. Too many
opportunities have been wiped from the current STFC “roadmap” for particle physics, with
examples including: LHCb upgrades, direct dark matter searches, gamma-ray astronomy and
SNO+. The focus is now undeniably too narrow, sending worrying messages about the scope in
the UK to carry out innovative science, particularly to young researchers who may feel other
countries offer much greater opportunities.

3. Whether the Science and Technology Facilities Council (STFC) has sufficiently
engaged with its research community in these two areas on its strategic direction and
impacts of budget reductions;

3.1) The academic communities involved with STFC science continue to lack confidence in the
Chief Executive of STFC (as evinced by a recent petition signed by a substantial fraction of
STFC’s researchers and referred to recently by Professor George Efstathiou
http://telescoper.wordpress.com/2010/10/04/quest-post-stfc-it-isnt-just-about-money/ ). In its
response to this petition and other evidence of unease about the Chief Executive’s performance
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in a wide variety of areas, STFC Council drew up a blueprint for the next STFC Chief Executive
(see http://www.stfc.ac.uk/resources/PDF/SummaryReport.pdf ).

However, there are no recent signs of any progress on this front and minutes of STFC Council
have stopped being made publicly available since March 2010 (ie from the last 7 or so meetings).
This raises concerns of a reversion to the culture of secrecy so robustly criticised in 2008 by the
Innovation Universities Science and Skills Select Committee (see the Fourth Report:
http://www.publications.parliament.uk/pa/cm200708/cmselect/cmdius/215/21506.htm#a23 ). By
way of contrast, we note for example that the Council of the Natural Environment Research
Council publishes the agenda and papers (with the exception of a few ‘management in
confidence’ papers) for all its meetings on its web site (see
http://www.nerc.ac.uk/about/work/boards/council/meetings.asp ).

3.2) Although many STFC senior staff have a scientific background, too many of its public
pronouncements seem to deliberately aim to obfuscate rather than illuminate and are couched in
the worst sort of unintelligible management jargon. Perhaps even more damaging is the evident
lack of leadership — there is no clearly articulated vision, and it is not clear where responsibility
lies within STFC for defining and communicating such a vision. Their slogan (“Excellence with
impact’) contains no scientific ambition, and is hardly designed to attract the best young
graduates into their science areas. On a much more positive note, during the immediate
preparations for the CSR and in aspects of the implementation planning, some senior staff have
made significant and highly appreciated efforts to engage with the scientific communities
affected.

3.3) In comparison to EPSRC, MRC and NERC, STFC Council has anomalously low
representation of senior academic researchers (see http://www.ast.cam.ac.uk/~gpe/smith.pdf ).
No convincing reason has ever been given for this and it gives undue influence to members of
Council who are on record as being unsympathetic to the basic aims of STFC research (see
http://www.guardian.co.uk/science/life-and-physics/2010/sep/04/spending-review-investment-in-
science ).

3.4) The posts of Director of the Rutherford Appleton and Daresbury Laboratories were also
abolished in 2007 resulting in a vacuum of leadership in the UK’s national laboratories. This
situation is also highly anomalous and in stark contrast with best practice around the world.

4. Opportunities for, and threats to, outreach and inspiring the next generation of
astronomers and particle physicists.

4.1) Removal of funding from awarded research grants that started October 2010, and the issue
of just one year grants prior to that, created havoc for particle physics groups across the UK and
has led to a situation where talented young people see the UK as offering no immediate job
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prospects and poor future employment. This exacerbates the problems caused by the initial
underfunding of STFC. A generation of students graduating with UK PhDs are leaving the
country to continue working in the field they love, and many will not return.

4.2) The high visibility of Professor Brian Cox, and the hard work on outreach by many
colleagues in particle physics, have resulted in the subject having a higher than ever profile with
the public and the media. In the two weeks previous to writing this submission, substantial
articles were published on particle physics in the Independent and Times newspapers and
extended interviews broadcast with senior particle physicists on BBC TV, BBC Radio 3 and 4
etc. This supports the very widespread engagement with schools, with most high energy physics
research groups also offering the extremely successful Particle Physics Masterclasses (see
http://www.particlephysics.ac.uk/teach/master-classes.html ) and going into schools to enthuse
students with modern science and technology. For example, an Oxford graduate student was
supported to develop a new show for younger school students “Accelerate!”. This has been an
enormous success, and since the originator and several of the presenting team are female, it
provides badly needed female role models to help increase the interest of girls in taking up
physics, where they are grossly under represented. However, this excellent outreach is
undermined by cutbacks to the very projects they find exciting. It is difficult to reassure a student
inspired by outreach to contemplate a career in physics and astronomy if newspapers are full of
stories of cutbacks and members of STFC Council denigrate the very research they are paid to
advance.

4.3) Another notable success is the way the Large Hadron Collider has entered popular culture,
where it features regularly in comments in programmes as diverse as Start the Week, the Today
programme and numerous panel games on television. Many members of the public have heard of
CERN, the LHC and the Higgs particle (although perhaps not realising that this is named after a
UK physicist), and are keen to meet with particle physicists to learn more. STFC have played a
very significant part in promoting the LHC and in publicising the start of high energy collisions
on 30" March 2010. The Large and Small Awards Scheme in outreach is also extremely
valuable, supporting, for example, the development of the “Accelerate!” lecture referred to
above. However, some time ago, STFC discontinued production of a wide range of publicity
material that had been extremely useful for particle physicists engaged with either schools or the
general public. When this was queried in an email by a senior member of the particle physics
community to the STFC CEO, he received no reply.

This submission is presented by the following senior figures within the UK experimental
particle physics, theoretical particle physics and astro-particle physics communities.
Professor P.P. Allport FInstP (Department of Physics, University of Liverpool)

Professor R.D. Ball FInstP (School of Physics and Astronomy, University of Edinburgh)

Professor R. Barlow FInstP (School of Applied Science, University of Huddersfield)


http://www.particlephysics.ac.uk/teach/master-classes.html

Professor P.N. Burrows FInstP (Department of Physics, University of Oxford)

Professor D.G. Charlton FInstP (School of Physics and Astronomy, University of Birmingham)
Professor E. Copeland MInstP (School of Physics and Astronomy, University of Nottingham)
Professor J.B. Dainton FInstP, FRS (Department of Physics, University of Liverpool)

Professor A.T. Doyle FInstP, FRSE (School of Physics and Astronomy, University of Glasgow)
Professor B. Foster FInstP. FRS (Department of Physics, University of Oxford)

Professor E.W.N. Glover FInstP (Institute for Particle Physics Phenomenology, University of Durham)
Professor P. Harris MInstP (Department of Physics and Astronomy, University of Sussex)

Professor P.F. Harrison FInstP (Department of Physics, University of Warwick)

Professor M.B. Hindmarsh (Department of Physics and Astronomy, University of Sussex)

Professor P.R. Hobson MinstP (Department of Electronic and Computer Engineering, Brunel University)
Professor M. Lancaster FInstP (Department of Physics and Astronomy, University College, London)
Professor F. Muheim FInstP (School of Physics and Astronomy, University of Edinburgh)

Professor M.A. Parker (Department of Physics, University of Cambridge)

Professor K. Peach FInstP, FRSE (Particle Therapy Cancer Research Institute, University of Oxford)
Professor P. Ratoff FInstP (Department of Physics, Lancaster University)

Professor W.J. Spence (School of Physics, Queen Mary, University of London)

Professor N. Spooner (Department of Physics and Astronomy, University of Sheffield)

Professor D.R. Tovey MInstP (Department of Physics and Astronomy, University of Sheffield)
Professor P.M. Watkins MinstP (School of Physics and Astronomy, University of Birmingham)
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Written evidence submitted by the Astrophysics Research
Institute, Liverpool John Moores University (APP 35)

Introduction

1. The Astrophysics Research Institute (ARI) of Liverpool John Moores University
(LIMU) has a staff of 23 research astronomers, 16 PhD students and 12 technical and
support staff. In an innovative collaborative arrangement it provides all the
Astrophysics undergraduate degree teaching in a joint degree with Liverpool
University. It also owns and operates the 2.0 metre Liverpool Telescope (LT) on La
Palma, which is a unique robotic facility for time domain astrophysics for all UK
astronomers. Funding for the operation of the LT is in part supplied by STFC. Use of
the LT also naturally forms the principal focus of many of the astronomers within the
ARI. Another unique feature of the ARI is its very strong outreach and education
programme, where access to the LT is made available to schools across the UK via the
National Schools Observatory (NSO) and also to students on specific modules of
ARI’s large Distance Learning programme. Both the research within ARI (evidenced
by for example the grant awarded within the last two weeks to Prof Carole Mundell
by STFC for Gamma Ray Burst research using the LT) and its impact on the wider
world (as evidenced by the recent HEFCE physics impact pilot*, where the ARI was
awarded the highest score of all 13 physics departments entered, including some of
those at the very top of the outcomes in the 2008 RAE in physics) are independently
rated as of the highest international standard.

2. The particular concern of ARI is potential UK withdrawal from the La Palma site.
For the UK, this hosts the STFC-owned and operated Isaac Newton Group of
telescopes (including the William Herschel Telescope), SuperWASP (Wide Angle
Search for Planets, owned and operated by Queens University Belfast) and the
Liverpool Telescope (LT). Withdrawal would have a devastating effect on our ability
to conduct world class research and outreach. In addition withdrawal from La Palma
would also seriously affect the many users of these facilities in other departments
across the UK.

The impact of withdrawal from international ground-based facilities...on the
UK’s research base and international reputation

3. The overall strategic body for planning future astronomical developments across
Europe is ASTRONET? which was created by the major European funding bodies and
research organisations in astronomy, including STFC. ASTRONET carried out the
most comprehensive consultation exercise ever undertaken by European astronomers
to draw up a Science Vision encompassing the next 10-20 years. It then drew up a
Roadmap which identified the highest priority facilities and other capabilities required

L http://www.hefce.ac.uk/research/ref/pubs/other/re01 10/ (in Addendum)
2 http://www.astronet-eu.org/
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by Europe to deliver the Science Vision. For example, in ground-based astronomy, the
highest priority large projects were found to be the European Extremely Large
Telescope and the Square Kilometre Array. The Roadmap also recognized the need for
some restructuring of the organization of Northern Hemisphere 2-4m class facilities
across the whole of Europe. It therefore commissioned a detailed review by the
“European Telescope Strategic Review Committee” comprising 10 leading
astronomers, chaired by Professor Janet Drew (Univ. Hertfordshire), with
considerable community involvement. The report is available for download at
http://www.astronet-eu.org/IMG/pdf/PlaquetteT2_4m-final.pdf and we commend it
strongly to the committee as the most thorough and comprehensive independent
review of the question of the future of the northern hemisphere 2-4m telescopes.

4.\We quote from the very first paragraphs of the report:

“The panel wishes to note at the outset the general point that it became ever more
vivid as it carried out its task that astronomy, as an observation-driven discipline,
confronting phenomena ranging from the very bright (naked eye exo-planet hosts and
astroseismological targets) to the faintest quasars at the edge of the accessible
universe, continues to need access to telescopes in all size classes ... In this respect,
our subject is not at all like some other frontier disciplines such as particle physics
where it is clear that advances demand a policy of complete facility replacement on
decadal time scales. The 2-4m class telescopes support a wide range of research
topics and it can indeed be argued that they can offer cutting edge science ... It is also
worth noting that there is a rising profile of interest in time domain astronomy, which
may involve having the flexibility to respond quickly at [optical/infrared] wavelengths
to triggers ... Retaining a broad suite of efficient 2-4m telescopes accessible to
Europe’s astronomers is, without any trace of doubt, crucial for Europe’s presence at
the astronomical frontier.”

5.The report then went on to identify five key capabilities which Europe needed to
maintain or develop access to:

a) Wide-field multiplexed spectrograph on a 4-m telescope.
b) High resolution spectroscopy

c) Low resolution spectroscopy

d) Wide field imaging on 4-m telescopes

e) Time domain photometry

6.The committee identified the combined suite of La Palma 2-4m class telescopes
(WHT, INT and LT) with their associated instrumentation as providing key UK
capabilities in areas (a) (using the current WHT WYFFOS and the planned WEAVE),
(c) (using the WHT ISIS, INT IDS and LT FrodoSpec) (d) (using the INT WFC) and
(e) (using the LT RATCam, LT RISE and planned LT-10). The UK has no
involvement in (b), however this is reasonable — we don’t have to “do it all”!
However it is clear that continued operation of the La Palma observatories will mean
the UK is already well placed to lead many areas of world-leading astronomy for the
next 10 years.

7. A particular interest of the ARI is of course the Liverpool Telescope. The LT was
designed and built on Merseyside as the first professionally sized and equipped
robotic telescope in the World. It remains the World’s largest fully autonomous


http://www.astronet-eu.org/IMG/pdf/PlaquetteT2_4m-final.pdf

robotic telescope with a full, and growing, suite of professional instruments. It was
sited on La Palma in order to benefit from the operational and scientific synergies of
being located with the Isaac Newton Group, which provides for example a generator-
backed electrical supply and regular re-aluminization of our optical mirrors.

8. The Liverpool Telescope provides a unique UK facility because it is the only
robotic telescope the UK has access to as of right, and is by far the most capable
internationally. This means it can automatically react to changing events in the sky
such as the explosions of Supernovae or Gamma Ray Bursts much faster than a
conventional telescope (typically 3 minutes from the satellite-generated alert for a
GRB for example). This allows unique, world-leading science to be done, as
evidenced by the very high proportion of papers based on LT data that have been
published in the highest impact journals Nature and Science (8.5%) rather than
general astronomical journals. In this context, we note that the published shortest
period between a satellite alert and a polarisation measurement being made for a GRB
is 12,960s for the ESO VLTs compared to 160s for the Liverpool Telescope®. The LT
work on GRBs was awarded the Times Higher Research Project of the Year (across
the whole of science) in 2007.

9. As a northern hemisphere robotic telescope, the LT will be invaluable in the
confirmation of new discoveries from the LOFAR radio telescope which is just
beginning operation, also in the northern hemisphere. A major EU ERC grant has just
been awarded to Southampton University to employ a large team (one staff member
and 4 postdocs) there to detect transient phenomena in the LOFAR data and follow
them up using the Liverpool Telescope. Similarly an STFC-funded group at
Cambridge is responsible for detecting transients from the ESA Cornerstone satellite
mission Gaia. As a satellite, Gaia will observe the whole sky and therefore northern
hemisphere facilities such as the LT will remain vital to ensure that follow-up on
Gaia’s discoveries is maximised.

10. The northern hemisphere remains a crucial hunting ground for the discovery of the
first Earth-mass planet in another solar system. The UK SuperWASP project on La
Palma detects more massive exo-planets, which are then monitored by the LT to
search for evidence of smaller bodies in the system. The co-location of ING,
SuperWASP and LT means all facilities collaborate in this effort — ING providing
operational staff support to SuperWASP and LT holding spares in common with it.
Expanding and deepening such collaboration is a natural way forward for the La
Palma observatories to maintain science output in an era of decreasing overall
funding.

11. The majority of the cost of the development and build of the LT was funded by
LJMU through non-Research Council sources. The approximate current operating
cost of the telescope is £650k/year. The LT currently receives an operations grant of
around £500k/year from STFC. Further operational support comes from LIMU at a
cost of £150k/year. In addition LIMU has continued to invest heavily in the
development of new instrumentation for the telescope, for example a new combined
optical-infrared camera (“10”) is being built with in-house funding of approximately
£400K.

3 Steele et al., 2009, Nature 462, 767



12. ARI recognizes the cost constraints imposed by the new financial environment
and has put in place a programme of cost reductions achieved through a process of
voluntary redundancies which will reduce the cost of operation of the telescope by
23% over the next two years, leading to an annual operating cost of around
£500k/year. In addition we recognise it is unlikely that STFC will be able to cover
that full operating cost after 2012. We have therefore begun a search for additional
partners who can share operational costs, with the aim of significantly reducing the
STFC contribution from 2012 onwards. Two partners have already agreed to
participate, and negotiations are at present in progress with them. To allow this to
succeed however, we need assurance from STFC that they can continue to provide
operational support at a complementary level, thereby in turn giving assurance to our
partners that they will be buying in to a facility with a long-term future.

Opportunities for, and threats to, outreach and inspiring the next generation of
astronomers and particle physicists

13. Astronomical outreach and education has a very important role, not just in
inspiring the next generation of astronomers, but much more widely in helping to fill
the gap in future provision of experts in all areas of science, technology, engineering
and mathematics (STEM). This was highlighted in the extensive study Pupils’ and
Parents’ Views of the School Science Curriculum by Osbourne and Collins* in 2000
who concluded that “The one topic (amongst the sciences) that generated universal
enthusiasm was any study of astronomy” — indeed they found this across age, gender
and ethnic boundaries. A central role of astronomical outreach, therefore, is to take
that ongoing enthusiasm and turn it into a wider enthusiasm for all STEM areas.

14. This is an area where the UK currently has a world-leading reputation. Projects
such as the National Schools’ Observatory (NSO) and the Faulkes Telescope project,
the success of International Year of Astronomy (I'YA2009), the leading role in the
creation of “Dark Skies Parks” and many more all show the success that the UK has
in exploiting the draw of astronomy.

15. However, to retain that position (and ensure the benefits to all STEM subjects are
not lost) then it is necessary to both continually innovate and develop new projects
and ensure the support for the best existing ones. The situation of the NSO is a good
example of the opportunities and problems currently facing both of these.

16. The NSO, which is run by the ARI, is designed to exploit access to the Liverpool
Telescope to showcase both the scientific nature of astronomy, and the exciting
technology that underpins it. To do this, an essential aspect of the design and
operation of the project is to explicitly work alongside professional astronomers,
using similar systems to obtain and analyse observations and facing similar
challenges. The main role of the NSO, therefore, is to create and support tools that
allow this for a wide range of age groups (KS2 to post-16), abilities (special needs
through to the highest ability) and subject areas (not just science, but also
mathematics, ICT, Design and Technology etc).

4 http://www.kcl.ac.uk/content/1/c6/02/21/14/pupils.pdf
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17. In all this, the linkage to world-leading research is clearly essential — it is very
important not just that the telescope is very large and highly sophisticated, but that it
is the same telescope that is being used by UK astronomers to make headline grabbing
discoveries. That connection is what will inspire pupils to believe that they too could
make such discoveries for themselves in the future.

18. The NSO currently has over 2000 schools registered. The majority of these are
state-funded secondary schools with a national geographic spread. More than 24,000
observing requests have successfully been carried out for schools since the start of
operations in late 2004, and the rate of requests is increasing rapidly (there were 7,000
requests successfully delivered to schools in 2010, and more than 1,400 in January
2011 alone). In addition to use by registered schools, the NSO website receives
between 1 million and 2 million *“visits” per year, the majority from within the UK.
Drops in traffic during half-terms show that this is use by schools. Projects undertaken
by pupils range from simple observations of planets or the moon, through to genuine
research projects such as the study of asteroids, monitoring of distant supernovae and
searching for extra-solar planets.

19. As well as direct benefits, the NSO provides a focus for other education and
outreach. For example, as part of 'YA2009, NSO astronomers gave inspirational
presentations to about 15,000 KS4 pupils across the country. Teacher training is also
an important component of our work, with hundreds of teachers each year being
provided with CPD by NSO staff. In recent years this has often supported the
provision of GCSE Astronomy in schools — one of the fastest growing qualifications
in the UK and often taught in out-of-school clubs, which is another indication of the
inspirational power of astronomy.

20. This is, therefore, a very successful and stimulating science education resource
with strong links to current research. However, the funding of the project is an
ongoing problem, something shared with much of the rest of astronomical outreach in
the UK.

21. The initial setup of the NSO was supported by funding from PPARC and LIMU.
Once established, funding was switched to a model where schools paid for an annual
subscription. However, there were significant problems with this approach, both in
terms of allocating appropriate funding within schools and administration at both
ends. It should also be noted that, even with this funding from schools, it was only
possible to support the direct costs associated with the NSO. The costs for the
telescope time were absorbed by LIMU.

22. Direct funding at any significant level from central educational bodies (the
Ministry, LEAS etc) has also not been forthcoming, as these bodies see such
exploitation of research facilities as falling within the remit of the research councils.
In contrast STFC (and previously PPARC), within limited funds for outreach
activities, have perhaps inevitably given low priority to supporting ongoing projects —
they are interested in developing new initiatives. Therefore the NSO, like many other
outreach and educational projects, falls between two stools. External funding (whether
from STFC, the EU, charities etc) requires new projects which, while worthwhile,



cannot exist without the underlying support from the NSO staff, resources and
network of teachers.

23. Currently the NSO itself is funded entirely by LIMU, who pay both for the
running of the project (presently totalling around £150k/year) and in addition provide
the telescope time from its reserved fraction. However, with the change in funding of
universities, combined with the uncertainty in the continued operational support of the
LT long-term from STFC, this is no longer a tenable situation. Alternative funding
avenues are being explored (including commercial exploitation or extensive new
developments into Europe) but even if successful these will, by their very nature,
restrict or destroy the ability of the NSO to offer free access to those very schools that
have the most to gain.

24. It should also be noted that an alternative model, should the LT not be available,
would be to run the NSO via access to other telescopes. However, the NSO is
designed to exploit the fully robotic nature of the LT, with its extensive
instrumentation suite and location on an international observatory site. Moreover, if a
suitable telescope could indeed be found, which currently would be outside STFC’s
and ESO’s remit, such telescope time would need to be purchased which would
clearly be far more expensive than “piggy-backing” on the UK research effort. Since
the unique current dual use of the LT by UK astronomers and schools also has
significant inspirational and educational advantages, this is very much the preferred
approach.

25. This specific case of the NSO, therefore, highlights a significant problem in the
current astronomy education and outreach effort. The UK has a world-leading role in
developing exciting new links between research and education that are essential if we
are to inspire the next generation of scientists and engineers. However, once those
links have been developed and are shown to be effective, there are no clear routes to
support their continuation and they may die. While such issues fall between the
Research Councils and DfE, and neither are willing and/or able to take ownership,
this unfortunate situation will continue.

Prepared by:

Prof Mike Bode (Director, ARI)

Prof lain Steele (Director, Liverpool Telescope)

Dr Andrew Newsam (Director, NSO)

Prof Chris Collins (Professor of Cosmology)

Prof David Carter (Professor of Observational Astronomy)
Prof Carole Mundell (Professor of Extragalactic Astronomy)

16 February 2011



Written evidence submitted by Professor Mike Bode, Director of
the Astrophysics Research Institute, Liverpool John Moores
University (APP 36)

Preamble and Declaration of Interests

1. The Astrophysics Research Institute (ARI) of Liverpool John Moores University
(LIMU) has a staff of 23 research astronomers, 16 PhD students and 12 technical and
support staff. In an innovative collaborative arrangement it provides all the
Astrophysics undergraduate degree teaching in a joint degree programme with
Liverpool University. It also owns and operates the 2.0 metre Liverpool Telescope
(LT) on La Palma, which is a unique robotic facility for time domain astrophysics for
all UK astronomers. Funding for the operation of the LT is in part supplied by STFC.
Use of the LT also naturally forms the principal focus of many of the astronomers
within the ARI, together with many other users in the UK and outside. Another
unique feature of the ARI is its very strong outreach and education programme, where
access to the LT is made available to schools across the UK via the National Schools
Observatory (NSO) and also to students on specific modules of ARI’s large Distance
Learning programme. In 2005, the University was awarded the Queens’ Anniversary
Prize for Higher and Further Education for the work of the ARI, particularly in the
development of the LT and the provision of access to schools.

2. | led the formulation of the ASTRONET Roadmap for European astronomy,
published in 2008. ASTRONET" was created by Europe’s major astronomy funding
bodies and research organisations, including STFC, to enable the formulation of
coherent planning across national boundaries, particularly in an era of increasingly
ambitious projects, within limited resource envelopes. ASTRONET first produced a
Science Vision for European astronomy for the next 10-20 years. It then formulated
the Roadmap, for which STFC was the lead partner, which details those facilities and
associated infrastructures that will be required to deliver the Vision. Both the
Roadmap and Science Vision entailed extremely wide community consultation. I am
currently a member of STFC’s Science Board and was recently appointed to STFC’s
Advisory Panel for Science in Society.

3. I obviously have a direct interest in the continued funding of telescopes on La
Palma, in particular the Liverpool Telescope, and also the continued success of the
National Schools’ Observatory in delivering outreach (fuller details of both projects
are given in the separate response of the LIMU Astrophysics Research Institute). The
evidence presented here will nevertheless concentrate particularly on items 2 and 4 of
the Inquiry.

The impact of reduced capital funding on UK capability

4. The ASTRONET Roadmap presented a prioritised list of facilities required to
deliver the Science Vision. These were sub-divided into space-based and ground-

! See www.astronet-eu.org



based facilities, and within these categories, further sub-divided into 3 bands relating
to the likely project cost. In the ground-based, large project category for example, the
European Extremely Large Telescope (E-ELT - optical/infrared) and the Square
Kilometre Array (SKA - radio) were ranked with equal highest priority. The UK has
had a major role in developing both of these multi-national projects in the expectation
that high value outputs in science and technology will flow into the UK when they are
realised. The fear is that capital expenditure cuts may result in the loss of our ability
to take such leading roles in these, and other, flagship projects, and so we lose return,
including potentially lucrative future industrial contracts as a result.

The impact of withdrawal from international ground-based facilities...on the
UK’s research base and international reputation

5. There is no doubt that the UK is a leading nation in astronomy and astrophysics
research. This has been built to a large extent from its broad technical range giving
UK astronomers access to many ways to make investigations in a particular field of
our science. In the jargon of astronomy, the UK has access to multi-wavelength
facilities, both ground and space-based, and access to both hemispheres. Indeed, such
all-sky access is vital in an era of increasing synergy between space missions and
ground-based telescopes. One of many areas where this is abundantly apparent is in
that of Gamma Ray Bursts (GRBs) where spacecraft detections of these explosions,
which occur unpredictably anywhere on the sky, are now followed up within minutes
by telescopes on the ground. This synergy has proved essential in determining the
nature of GRBs, which turn out to be celestial laboratories for the exploration of
extreme physics.

6. Of particular personal concern is the UK’s withdrawal from the La Palma site. For
the UK, this hosts the Isaac Newton Group of telescopes (including the William
Herschel Telescope), SuperWASP (Wide Angle Search for Planets, owned and
operated by Queens University Belfast) and the Liverpool Telescope (LT, owned and
operated by LIMU), all with significant STFC involvement.. The scientific and
technical synergy between the La Palma telescope facilities, operating at a world-
class site, provides a range of unique opportunities for UK and international scientists
built up with UK leadership over several decades. There is also the potential to further
our collaboration with other front-rank facilities on the site, including the 10m
GranTeCan telescope which is just coming on-stream. In the specific case of the
Liverpool Telescope, this instrument represents the world's largest and most capable
fully-robotic telescope providing the UK and the international community with
unparalleled opportunities for exploration of the increasingly important time domain
of astrophysical enquiry, as emphasised in the latest US Decadal Survey?.

7. Within the ASTRONET Roadmap, as well as a requirement for new facilities, the
need was also recognised for some restructuring of the organisation of Northern
Hemisphere 2-4m class facilities across the whole of Europe It therefore
commissioned a detailed review by the “European Telescope Strategic Review
Committee” comprising 10 leading astronomers, chaired by Professor Janet Drew
(Univ. Hertfordshire), with considerable community involvement. The report is
available for download at http://www.astronet-eu.org/IMG/pdf/PlaquetteT2_4m-

2 http://science.nasa.gov/earth-science/decadal-surveys/



final.pdf and it is commended strongly to the committee as the most thorough and
comprehensive independent review of the question of the future of the northern
hemisphere 2-4m class telescopes.

8. To quote from the very first paragraphs of the report:

“The panel wishes to note at the outset the general point that it became ever more
vivid as it carried out its task that astronomy, as an observation-driven discipline,
confronting phenomena ranging from the very bright (naked eye exo-planet hosts and
astroseismological targets) to the faintest quasars at the edge of the accessible
universe, continues to need access to telescopes in all size classes ... In this respect,
our subject is not at all like some other frontier disciplines such as particle physics
where it is clear that advances demand a policy of complete facility replacement on
decadal time scales. The 2-4m class telescopes support a wide range of research
topics and it can indeed be argued that they can offer cutting edge science ... It is also
worth noting that there is a rising profile of interest in time domain astronomy, which
may involve having the flexibility to respond quickly at [optical/infrared]
wavelengths to triggers ... Retaining a broad suite of efficient 2-4m telescopes
accessible to Europe’s astronomers is, without any trace of doubt, crucial for Europe’s
presence at the astronomical frontier.”

9. Any decision by STFC to withdraw from La Palma, close down its northern
hemisphere involvement and reduce its access to moderate-sized telescopes would
therefore represent a retreat from our ability to explore major sections of the
astronomical frontier.

Whether the Science and Technology Facilities Council (STFC) has sufficiently
engaged with its research community in these two areas on its strategic direction
and impacts of budget reductions

10. From its inception, and through the first of the Council’s Programmatic Reviews
in 2007/08, as the Committee will be aware, there was wide-spread dissatisfaction in
the research community with the level of information flow and engagement from the
Council. This was felt equally by the STFC’s panels and committees of researchers
who consequently found their task of interaction with the wider community doubly
difficult. My personal view is that, although by the nature of things there will always
be areas to address, this situation has greatly improved over the last two years thanks
to the efforts of STFC and the community.

11. In my opinion therefore, as long as the current efforts continue to be put into
engaging with the community, this is yesterday’s problem, and we are faced with
more crucial issues.

Opportunities for, and threats to, outreach and inspiring the next generation of
astronomers and particle physicists

12. Astronomical outreach and education has a very important role, not just in
inspiring the next generation of astronomers, but much more widely in helping to fill
the gap in future provision of experts in all areas of science, technology, engineering
and mathematics (STEM). This was highlighted in the extensive study Pupils’ and



Parents’ Views of the School Science Curriculum by Osbourne and Collins® in 2000
who concluded that “The one topic (amongst the sciences) that generated universal
enthusiasm was any study of astronomy” — indeed they found this across age, gender
and ethnic boundaries. A central role of astronomical outreach, therefore, is to take
that ongoing enthusiasm and turn it into a wider enthusiasm for all STEM areas.

13. This is an area where the UK currently has a world-leading reputation. Projects
such as the National Schools” Observatory (NSO) and the Faulkes Telescope project,
the success of International Year of Astronomy (I'YA2009), the leading role in the
creation of “Dark Skies Parks” and many more all show the success that the UK has
in exploiting the draw of astronomy.

14. However, to retain our position (and ensure the benefits to all STEM subjects are
not lost) then it is necessary to both continually innovate and develop new projects
and ensure the support for the best existing ones. The situation of the NSO is a good
example of the opportunities and problems currently facing both of these.

15. The NSO, which is run by the ARI, is designed to exploit access to the Liverpool
Telescope in a unique synergy to showcase both the scientific nature of astronomy,
and the exciting technology that underpins it. To do this, an essential aspect of the
design and operation of the project is to explicitly work alongside professional
astronomers, using similar systems to obtain and analyse observations and facing
similar challenges. The main role of the NSO, therefore, is to create and support tools
that allow this for a wide range of age groups (KS2 to post-16), abilities (special
needs through to the highest ability) and subject areas (not just science, but also
mathematics, ICT, Design and Technology etc).

16. In all this, the linkage to front-rank research is clearly essential — it is very
important not just that the telescope is very large and highly sophisticated, but that it
is the same telescope that is being used by UK astronomers to make headline-
grabbing discoveries. That connection is what will inspire pupils to believe that they
too could make such discoveries for themselves in the future.

17. The NSO currently has over 2000 schools registered. The majority of these are
state-funded secondary schools with a national geographic spread. More than 24,000
observing requests have been successfully carried out for schools since the start of
operations in late 2004, and the rate of requests is increasing rapidly (there were 7,000
requests successfully delivered to schools in 2010, and more than 1,400 in January
2011 alone). In addition to use by registered schools, the NSO website receives
between 1 million and 2 million “visits” per year, the majority from within the UK.
Drops in traffic during half-terms show that this is use by schools. Projects
undertaken by pupils range from simple observations of planets or the Moon, through
to genuine research projects such as the study of asteroids, monitoring of distant
supernovae and searching for extra-solar planets.

18. As well as direct benefits, the NSO provides a focus for other education and
outreach. For example, as part of 1'YA2009, NSO astronomers gave inspirational
presentations to about 15,000 KS4 pupils across the country. Teacher training is also

® http://www.kcl.ac.uk/content/1/c6/02/21/14/pupils.pdf



an important component of our work, with hundreds of teachers each year being
provided with CPD by NSO staff. In recent years this has often supported the
provision of GCSE Astronomy in schools — one of the fastest growing qualifications
in the UK and often taught in out-of-school clubs, which is another indication of the
inspirational power of astronomy.

19. On any measure therefore, the NSO is a very successful and inspirational
resource, but like many others, it has continually faced the challenge of long-term
funding. Currently, it is funded by LIMU, who also provide the telescope time from
its reserved fraction, thus ensuring “free’ access to schools, although of course the
University itself faces a very tough financial climate overall.

20. Direct funding at any significant level from central educational bodies (the
Ministry, LEASs etc) has not been forthcoming, as these bodies see such exploitation
of research facilities as falling within the remit of the research councils. In contrast
STFC (and previously PPARC), within limited funds for outreach activities, have
perhaps inevitably given low priority to supporting ongoing projects — they are
interested in developing new initiatives. Therefore the NSO, like many other outreach
and educational projects, falls between two stools and currently alternative avenues of
funding are being actively explored (including commercial exploitation or extensive
new developments into Europe). The likelihood would however be that such
alternative funding sources would remove the ‘free at the point of delivery’ nature of
NSO, thereby having the most detrimental impact on the schools who might most
benefit from exposure to the project.

21. In addition to its primary research function, the Liverpool Telescope is obviously
central to the operation of the NSO by providing UK schools with access to time on
this front-rank research facility which in turn allows access to research-quality data
for experimentation in the classroom. An alternative model, should the LT not be
available, would be to run the NSO via access to other telescopes. However, the NSO
is designed to exploit the fully robotic nature of the LT, with its extensive
instrumentation suite and location on an international observatory site. Moreover, if a
suitable telescope could indeed be found, which currently would be outside STFC’s
and ESO’s remit, such telescope time would need to be purchased which would
clearly be far more expensive than “piggy-backing” on the UK research effort. Since
the current, and unique, dual use of the LT by UK astronomers and schools also has
significant inspirational and educational advantages, this is very much the preferred
approach.

22. To summarise, the LT and the NSO represent a unique synergy that a retreat from
the La Palma site would threaten to destroy. The specific case of the NSO also
highlights a significant problem in the current astronomy education and outreach
effort. The UK has a world-leading role in developing exciting new links between
research and education that are essential if we are to inspire the next generation of
scientists and engineers. However, once those links have been developed and are
shown to be effective, there are no clear routes to support their continuation and they
may die. While such issues fall between the Research Councils and DfE, and neither
are willing and/or able to take ownership, this unfortunate situation will continue.



Professor Mike Bode
Director of the Astrophysics Research Institute
Liverpool John Moores University

16 February 2011



Written evidence submitted by Professor John Peacock (APP 37)

(1) I am writing to give my personal views on some issues relevant to your inquiry into
astronomy and particle physics in the UK. | am Head of the Institute for Astronomy at the
University of Edinburgh, and a Fellow of the Royal Society. The IfA is in receipt of
approximately £1.5M p.a. in STFC research funding, and is co-located with the STFC's UK
Astronomy Technology Centre.

(2) Your first question concerns the impact of reduced capital funding on UK capability. |
think it is necessary to broaden this to consider the general funding situation and its history,
since our current position is the outcome of a crisis in the funding of astronomy that has
unfolded progressively since CSR07 and the creation of STFC, and complicated by the 2010
creation of the UK Space Agency. Nevertheless, it is possible to look back at the areas of
UK astronomy and particle physics that were once supported by PPARC (the Particle
Physics and Astronomy Research Council) and which are still within the remit of STFC, and
to ask how things have changed — and why.

(3) For convenience of access to relevant figures, | take a baseline year of 2005/06. |
assume total inflation of 10% to convert to present-day figures. In 2005/06, | estimate that
real spend on what would now be termed development, operations, or exploitation was
roughly £72M (astronomy, including solar system) and £55M (particle physics, including
particle astrophysics). The current figures are respectively £50.4M and £44.6M, or an
average cut of 25%. But this severely underestimates the problem, since research grants
have moved to ‘full economic costing’, which approximately doubles the grant overheads
paid to universities. This shift was intended to be cost neutral for the UK, transferring funds
to research councils that were previously paid direct to universities. FEC grants had barely
begun in 2005; in order to maintain the 2005 level of science, the real funding needed is
approximately now £84M (A) and £64M (P). The actual figure is only 64% of this, with
astronomy being hit harder. This imbalance is set to increase: by 2014, the UK will have
withdrawn from the Gemini observatory, and STFC’s planned astronomy total declines to
£42.2M — a 50% real cut from 2005.

(4) The magnitude of these cuts is apparent in the most recent STFC grants round, where 56
new positions for Postdoctoral Research Assistants in astronomy were approved; the 2005
figure was over 100. This hugely reduced funding reduces the capability for existing active
researchers to push projects forward and also removes a good part of the career ladder for
our most promising young researchers. This is bound to threaten the position of UK
astronomy and particle physics on the world stage, where we are currently considered
second only to the USA.

(5) In broad terms, something like £50M p.a. has been removed from funding of research:
where did it go? The main place to think of looking would be the large international
subscriptions. CERN (£81.8M) is actually slightly smaller in real terms than in 2005. ESO
(E11.6M) is very much smaller than in 2005 (£19.1M). But this difference was planned and
expected at the time of joining ESO (2002), since the UK had to make additional payments
above its subscription as a ‘joining fee’. From this point of view, the statement you heard in
previous evidence from Keith Mason that “we recognised that in joining ESO we would be
over-investing in astronomy for a period of a decade” is correct. But this statement seems
intended to imply that joining ESO rendered the UK'’s other telescopes redundant, and |
would contest this. Joining ESO was seen as a way of preventing European astronomers



from eroding our world-leading position, and the community was unanimous that our existing
telescopes retained a strong scientific role. This conclusion was reiterated as recently as
2009 in the Ground-Based Review sponsored by STFC.

(6) The only large change in international subscription that was unanticipated in 2005 is the
European Space Agency. The real-terms subscription in 2005 was £61M, and this was
expected in 2005 to stay roughly constant. In fact, the total rose to £91M, at which point
responsibility for paying the ESA subscription was transferred to the UK Space Agency.
This large increase arose from a ministerial-level decision, and does benefit the UK in terms
of juste retour of ESA-related work to UK space industry. But it seems that this benefit has
been gained at the expense of investment in scientific research within UK academia.

(7) If the rise in the ESA subscription can account for roughly half the decline in funding for
astronomy and particle physics research, the remainder seems attributable to the problems
arising from the formation of STFC: these started immediately after CSR07, when it was
announced that STFC faced a shortfall of £80M over the following 3 years. Nevertheless, the
ex-PPARC community was assured from various directions that STFC'’s budget was set to
rise 13% over the CSR period relative to the sum of the PPARC and CCLRC budgets prior
to the merger. No-one could understand how it could be that we immediately needed to
make deep and painful cuts to our programmes if funding was rising. | eventually concluded
that this was largely down to the way Treasury accounting rules were applied to research
councils: capital allocations were in effect only a loan, since the value of capital assets had
to be shown as depreciating. The portion of the declared budget that covered this
depreciation (termed ‘non-cash’) could not be spent. The impact of this rule on PPARC was
very small, since it owned few capital assets: in 2005, non-cash amounted to about 3% of
the total PPARC budget. But for STFC, non-cash amounted to about 15% of its budget —
and this unspendable fictitious money rose, so that it accounted for the entire claimed
increase in spending. The need for this large non-cash ‘repayment’ was dominated by the
construction costs for the Diamond light source at RAL. Under STFC, the science
programme at Diamond has undoubtedly suffered heavily as a result of this strange
application of Treasury accounting process, which is regrettable; but equally it is clear that
ex-PPARC science has taken a share of this burden. If STFC had not been formed, the bill
would have been confined within the CCLRC budget.

(8) The best that can be said of this unfortunate saga is that the main problems are unlikely
to recur: the ESA subscription is now the responsibility of the UK Space Agency, and |
understand that the concept of a non-cash allocation has been disposed of in the recent
CSR. But this stability has been achieved at the bottom of the market; even though STFC
received as good a settlement as could be envisaged in the current financial climate
(constant cash), this simply consolidates the factor 2 drop in funding that is analysed above,
and continues with a further slow decline. There is no hint of any attempt to reverse the
decline — even though it is hard to imagine that such a savage cut could be an act of
deliberate policy. In complaining about loss of funding, scientists risk radiating a sense of
entittement to public money, and this is an impression we must avoid. But what we can
legitimately demand is stability: society needs to decide what it wishes to spend on relatively
abstract activities like astronomy and particle physics, and then stick to its bargain. Young
scientists of great talent will plan accordingly, and some will choose to dedicate their lives
and careers to a given subject, and to pursuing it in the UK. But no-one can plan sensibly in
the fact of a 50% cut; unless we start to reverse it, the damage will be felt for decades.

(9) In this financial situation, UK scientists are desperate to achieve the very most with their
remaining funding and facilities. There is a tension between the large and expensive
international facilities provided by ESO, and smaller facilities under our own control. As a
treaty organization, we have no control over the ESO subscription; having paid the
admission fee for this club, there is then a persuasive argument that we should invest in that
direction to gain value from our membership (the “no point joining a golf club if you can’t
afford a set of clubs” argument). Certainly, the UK has not been able to invest as much as it
wished in building instrumentation for the ESO telescopes. But in the end ESO is a shared
resource for all European astronomers, and so it is not easy for the UK to gain a competitive



advantage. This is why it has been seen as essential to retain also our own telescopes,
which we can turn into specialized facilities delivering data that can be combined with ESO
results in a way that is not available to our European colleague-competitors. Thus the long-
term strategy has been very much to continue a presence in the telescopes in Hawaii and La
Palma — but accepting that they should be operated much more cheaply. This has been
achieved with great success, and the policy should continue. Current funding plans for these
observatories currently do not reach beyond 2012, but there is ample scientific reason to
persist with them, assuming a very modest level of funding can be found. Withdrawal from
Gemini could be tolerated in this picture because it was not a UK-owned facility, and the
overlap with what ESO provided was larger.

(10) From this point of view, some reduction in capital funding can be tolerated in the short
term. If taken too far, it can however cause difficulty in simply keeping existing systems
functioning: there is some concern that the levels of capital available to STFC will limit even
the provision of basic requirements like new computer hardware. Probably we will muddle
through; but in due course, capital provision will need to rise. The need for unique UK
facilities of modest scope will remain, and there are many new opportunities where the
investment of even a few £M can position the UK so that it follows a new trend that
complements our existing facilities and enhances their value. An example of a past
investment of this sort is our membership of the US-led Dark Energy Survey. If we cannot
continue to maintain a portfolio of such new activities, then the future is inevitably one of
decline. We will be seen as living off our past reputation, and ripe to be overtaken.

(12) All the problems documented above have exposed a number of problems with STFC. It
is no secret that the community has been extremely unhappy with the STFC Executive over
the past three years. The main charges would be a failure to explain how and why the
reductions in funding arose; a failure to sympathise sufficiently with complaints from the
areas being cut; an apparent desire to repeat the government message about funding
having risen when it was obvious that this was an illusion; and a perceived general
reluctance to complain and criticize the government policies that had let to such a situation.
An almost total breakdown in trust has occurred, so that statements such as the one on the
future of non-ESO telescopes heard by previous sessions of this Committee are presumed
to reflect an ulterior motive that is against the interests of the research community. These
views are arguably paranoid, but they would not have arisen with better leadership.

(12) More seriously, it seems clear that there are serious structural issues with the current
dispensation. STFC faces an impossible conflict of interest, in that it is both a commissioner
and a supplier of research. When funds are tight, STFC has to decide between cutting
research grants to universities, or failing to support its own in-house research facilities. It is
inevitable that any organization will tend to favour those things that are directly under its own
control, especially as research grants to universities have greater practical flexibility as a tap
that can be turned on and off. There is a widespread perception that STFC has become
inward-looking, with its attention heavily focused on RAL in particular, and with academia
treated as a secondary tier of its business. Again, this could be seen as a kind of paranoia,
which started as soon as the STFC name was seen to contain “facility”, but not “research”.
Nevertheless, the perception is widespread, and is not helped by the governance
arrangements: the number of active research scientists on STFC Council has declined in
favour of members with expertise in industry. There seems to be an argument that those in
receipt of research grants cannot be disinterested; but this is not the case with other
research councils, and | feel that STFC urgently needs to start rebalancing its high-level
decision-making in favour of researchers. No single step would do more to start to win back
the trust of the research community.

(13) Finally, you ask about the impact of all this on outreach and inspiring the next
generation of young scientists. Despite the saying that there is no such thing as bad
publicity, the impact has clearly been hugely negative. Even non-scientists are frequently
aware that UK science is in trouble, so you may be sure that young people of a scientific
leaning are getting a clear message. | think they are still inspired by science, so it is more a
guestion of whether they see their future in the UK or abroad — and also of whether they feel



a confidence that the UK is giving them the best foundation. When | was a student, | gained
a clear feeling that there was no better place in the world for learning and doing science.
Perhaps that was over-confidence, but such pride is no bad thing. It's interesting to contrast
the way the public is encouraged to celebrate UK sporting prowess in the run-up to the
Olympics (and to think what these have cost). In science, we have the impact agenda, and
all publicly funded scientists are very happy with the idea of making a contribution back to
society through their work — but there is a danger if this laudable aim starts to be seen as the
prime purpose. The Olympics, of course, are valued by government for their economic
impact: but the public message is one of celebrating sporting achievement and being the
best in the world as of prime importance in its own right. | don't see the same sense of pride
being taken in our brilliant young scientists, and a more positive and idealistic message
would be good both for the country and for stimulating this next generation into keeping the
UK at the forefront of the world of scientific ideas.

Professor John Peacock FRS
Head of Institute for Astronomy
University of Edinburgh

17 February 2011



Supplementary written evidence submitted by Professor John Peacock
(APP 37a)

Thank you for the opportunity of appearing before your committee to present some of the
concerns of the academic community of researchers in astronomy. We now write in
response to the remarks made to your committee last week by the STFC Chief Executive,
Professor Mason, in support of his assertion that there has been an "overinvestment" in
astronomy and that a strategic plan leading to withdrawal from the northern hemisphere
observatories was developed at the time of our accession to the European Southern
Observatory. Professor Mason quoted a fragment from a PPARC Council paper of
December 2001; we note that this paper makes no mention of any plan to withdraw from the
Gemini Observatory, a major step that is now a fait accompli. In addition, the position
advocated by Professor Mason is not incorporated in subsequent strategy documents (for
example, the 2005-2008 delivery plan). We do not believe that the comments you heard
fairly represent the strategy that was in place at the time of ESO accession.

Examining the record of consultations with the community that took place around the time of
the decision to join ESO, one sees a very different picture from the one painted by Professor
Mason. An extraordinary meeting took place at the Royal Astronomical Society on 22 June
2000, reported in Observatory, 120, 375. The principal speakers were Eric Priest as
Chairman of the PPARC Astronomy Committee, and lan Corbett as PPARC Director of
Research. Both spoke of the need to find savings of £5M p.a. from current programme, by
withdrawing from the AAT and seeking leaner operation elsewhere. Priest: "This could be,
for example, not by closing ING but by simplifying the operations ... by withdrawing funding
from the AAT ... by simplifying operations at UKIRT and JCMT". Corbett: "A possible
scenario to release £5M per year is by withdrawing PPARC support in whole or in part from
the ING, the AAT and MERLIN, and reducing the operational level of JCMT and UKIRT".

Following this outline presentation to the community, a detailed consultation process
culminated in the strategy review held by the PPARC Science Committee on Nov 27/28
2001. The Science Committee was the final stage of preparing scientific advice to PPARC,
and its decisions can be taken to represent the distilled will of the community. That meeting
considered a "strategic plan for astronomy" from the PPARC Executive, which in part grew
out of the "Ward Panel" report on "Restructuring the ground-based astronomy programme”
(which was presented to Science Committee on 9 April 2001). In the minutes of the Nov
2001 meeting, the main recommendations were given in so many words as: Withdraw from
AAT, INT, JKT; JCMT & UKIRT to move to survey mode; reduce UK share of WHT to 40%
(minute 6.10). Minute 6.15 further states that the committee agreed to "endorse the
proposed restructuring” and to "recommend that Council endorse UK membership of ESO".
This was clearly the critical date at which the community identified the reductions in
capability needed to make ESO membership feasible. Science Committee endorsed a
strategy that is in essence exactly the one that we have followed — leaving aside the critical
point of UK withdrawal from Gemini, which was not even contemplated in 2001. With the
loss of Gemini, and the corresponding serious damage to our observational capabilities in
the Northern hemisphere, the UK astronomical community has made more than double the
savings identified as needed in order to join ESO.

The December 2001 PPARC Council meeting referred to by Professor Mason seems to
have heard and accepted this proposal. Minute 24 of that meeting states "The community
had endorsed this package by accepting re-structuring of its existing ground based facilities



and savings in the order of £5M to free funds in its support". The "loss of current facilities" in
minute 28 is a clear reference to the partial closures listed above. The statement that the
"long-term strategy will see PPARC withdraw from the AAT, JCMT, UKIRT and the ING by
the end of the decade" is found only in a paper on ESO prepared by the PPARC Director
Programmes (Professor Wade). This paper is not specifically endorsed in the Council
minutes of that meeting, and we cannot understand this statement given that it did not
appear in any of the community strategic discussions discussed above. Moreover, it is not
to be found in subsequent strategy documents (for example, the 2005-2008 delivery plan
http://www.stfc.ac.uk/resources/pdf/delplan0508.pdf).

In summary, it seems to us that the statement of the STFC Chief Executive does not
correctly reflect the clear strategic position developed with regard to the non-ESO telescopes
at the time of ESO accession. We note that Professor Mason was present at the Nov 2001
Science Committee meeting and thus endorsed this very strategy. The idea that this process
might be overturned by a single sentence in a paper developed by the PPARC Executive is
hardly credible, unless one favours the sort of decoupled decision-making that has been
strongly criticised as an undesirable trait of the early days of STFC.

Professor Mike Bode
Professor Roger Davies
Professor Rob Kennicutt
Professor John Peacock
Professor Steve Rawlings

21 March 2011



Written evidence submitted by Professor Patrick Roche, Head of
Astrophysics, Oxford University (APP 38)

Please find attached a submission on behalf of Oxford Astrophysics, a sub-department of
Physics at Oxford University. | concentrate on issues relating to ground-based optical
infrared astronomy.

Statement of Interests

My interests are in astronomical research and instrumentation. I am currently a UK delegate
to ESO Council, a member of the ALMA Board and Chairman of the UKIRT Board.

The impact of reduced capital funding on UK capability

1. The current high UK reputation in Astronomy and Space Science reflects investments
made in the period from the 1970s to the present. Over this time, the UK built up a
portfolio of facilities that allowed astronomers to conduct many breakthrough
programmes. These include the Anglo-Australian Telescope, the UK Infrared Telescope,
the William Herschel Telescope and the James Clerk Maxwell millimeter wave telescope.
The UK has a world-leading record in telescope operation which, with a carefully-
crafted instrumentation development programme, has maintained each of these
facilities at the forefront of astronomy. Independent assessments have ranked them as
the most productive in the world in their research areas and ahead of almost every
other similar facility.! The scientific programmes enabled by these telescopes is a
major factor in the renaissance of UK astronomy over the last 40 years.

2. To remain competitive, UK astronomers needed access to larger and more expensive
facilities and in the early 1990s we joined together with the USA and Canada to form the
Gemini project and then in 2002 we joined ESO. Accession to ESO resulted in
substantially increased access to telescopes in the southern hemisphere, and enabled
the construction of the Atacama Large Millimetre Array (ALMA). The buy-in to the ESO
infrastructure consisted of in-kind and cash contributions spread over almost a decade.
The additional contributions to ESO will finish in 2012, and the UK subscription levels
will fall thereafter.

1 e.g. Trimble, V & Ceja, J, 2008. Astron Nachr 329, 632. Trimble, V & Ceja, J, 2010, Astron Nachr 329, 338



3. In order to reduce expenditure on ground-based telescopes, cost savings were made
in the telescope operations. The UK withdrew from the Anglo-Australian Observatory
in 2010, ramping down our contributions over several years in a managed withdrawal
agreed with our Australian partners. The ramp-down followed the supplementary
agreement to the Anglo-Australian Telescope Act signed in 2006, and has left the new
Australian Astronomical Observatory as a strong and viable organization.

4. Inresponse to the STFC funding crisis, the operational costs of all UK facilities have
again been examined. The UK IR Telescope in Hawaii has adopted a new operational
model (the so-called minimalist mode), wherein the telescope is operated remotely
from sea-level. Astronomers in Korea have purchased observing nights on the telescope
(50 nights in 2011) further reducing the cost of operations to the UK, down to a level
that is 1/3rd that of a few years ago, though at a cost of a reduction in observing time
available to UK astronomers. Similar economies have been made in La Palma.

5. These savings enable the facilities to continue operating, but do not provide a long-
term future, as they will only be competitive if new investments in instrumentation are
made. In the current funding regime, this is unlikely and proposals for new
instruments, e.g. for the proposed UKIRT Planet Finder, an instrument to detect earth-
mass planets around nearby cool stars, have not succeeded. The provision of
instrumentation for existing telescopes as well as the construction of proposed new,
high priority, facilities such as the European-Extremely Large Telescope and the Square
Kilometre Array could be very badly impacted by reductions in capital funding.

The impact of withdrawal from international ground-based facilities (for example the
Gemini Observatory and Isaac Newton Group of telescopes) on the UK’s research
base and international reputation

6. Our partners and competitors in other European countries have maintained
independent telescopes in addition to those provided by ESO. For example, France is a
partner in the Canada-France-Hawaii telescope in Hawaii in addition to operating
domestic facilities, while German institutions are partners in the Large Binocular
Telescope in Arizona as well as the Calar Alto Observatory in Spain. Spain has major
observatories in La Palma and Tenerife, including the 11-m Gran Telescopio Canarias. If
the UK withdraws from the northern hemisphere sites in Hawaii and La Palma, we will
have no such independent facilities, relying solely on access to the ESO telescopes, and
further weakening our competitive position. This will also make the development of
innovative UK-led instrumentation projects much more difficult; we will lose our direct
access to smaller telescopes and the smaller scale instrumentation developments
associated with them. Such projects can often be undertaken by individual research
groups, where opportunities for innovative design and hands-on experience for
students and postdocs are much greater than in large consortia.



7. The ESO telescopes are very well placed to probe the southern sky stretching to the
southerly parts of the north, but cannot access the northernmost quarter of the sky at
all. Whilst some projects do not require observations in particular regions, loss of
access to northern hemisphere telescopes could seriously hamper other branches of
astronomy. Space telescopes usually operate all over the sky, and we would be unable
to make further measurements of some of their discoveries. For example, the UK has
made a substantial commitment to ESA's €500M GAIA satellite which will survey the
whole sky to map the detailed structure of our own Galaxy. Together with other
partners, UK astronomers have proposed a new instrument for the William Herschel
Telescope as recommended by the EU-ASTRONET European Telescopes Strategy
Review Committee report. We are working with STFC to help develop a new
operational model for the UK telescopes on La Palma within the wider European
context called for by the ETSRC report. The UK has built substantial programmes
around the northern telescopes, and is continuing to do so. For example, the new
LOFAR station at Chilbolton, Hampshire, which opened in 2010, feeds into the Low
Frequency Radio Array in the Netherlands, which will stimulate further observational
follow-up in the north. The Goonhilly ground station developments will link into the
MERLIN telescope based at Jodrell Bank, again relying on observations in the north to
fully characterize objects detected. The UKIRT telescope in Hawaii has conducted the
first deep sky surveys over significant areas of the sky at infrared wavelengths and has
recently discovered the nearest, coolest brown dwarf and the furthest quasar. Rare
objects with extreme properties are of particular significance as they allow us to test
theories at their limits and they can occur anywhere in the sky.

8. Following the budget crisis of 2007, the STFC indicated that it may have to withdraw
from the Gemini observatory. This announcement was made with little notice and
apparently little engagement with our partners. In my view, it badly damaged the UK’s
reputation as a reliable and responsible international partner. Whether it is entirely
accurate can be disputed, but the Wikipedia entry on the Gemini Observatory? states
“This decision significantly disrupted observatory budgets, and resulted in the cancellation
of at least one instrument in development at that time (the Precision Radial Velocity
Spectrograph).” The reputational damage is clear. Since 2008, the STFC has greatly
improved the communication and interaction with the community and their partners.

9. Ido not accept the argument that the large reductions in Astronomy funding were
part of a long-term plan. The STFC was underfunded at the outset, largely because
liabilities were carried over from other (non-PPARC) parts of the science programme
absorbed by STFC at its formation. The cuts announced in 2007 and 2008 were a direct
reaction to this, and have led to reductions in the numbers of postdoctoral researchers
in astronomy supported by STFC to below the levels supported a decade ago. This

2 http://en.wikipedia.org/wiki/Gemini_Observatory



clearly has a large impact on the prospects of young scientists continuing research
careers in their field in the UK.

10. Telescope facilities can easily take a decade to design and build, followed by 1-5
years of commissioning and ramp-up and 10-30 years of exploitation. Once projects are
committed, they can take 20 years or more to return the investment. Sharp changes in
funding levels endanger exploitation of the facilities and in the worst cases mean that
the returns on the investments are not made. The measures taken to provide stability
in facilities funding should help significantly, but long-term funding is required to
conclude projects successfully.

Opportunities for, and threats to, outreach and inspiring the next generation of
astronomers and particle physicists

11. Current investments will bear on the UK reputation in the 22d half of this decade
and beyond. Whilst the ESO programme provides forefront science facilities beyond
those that can be provided by individual member states, it does not aim to provide all of
the facilities for national astronomy programmes; indeed that is beyond its stated remit.
Astronomy is a broad subject, and advances come from both large, expensive facilities
and smaller scale projects. Preservation of the latter is vital to the health of the subject,
and especially to the training and development of students and postdocs. There is real
danger that the hard-won UK reputation in astronomy may be undermined by the
reductions in funding at a time when many of our competitors are maintaining or even
increasing their funding in recognition of the role that astronomy plays in attracting
people to science and the importance of training.

12. We have a strong and vibrant astronomy and physics outreach programme at
Oxford. We both attract schools to the Physics department and undertake visits to
schools. These programmes rely on the enthusiasm and goodwill of everyone, including
students, postdocs and staff. Oxford is the home of the Galaxyzoo3 programme which
has engaged hundreds of thousands of people in citizen science activities through its
innovative approaches to outreach and the promotion of science, coupled with the
contributions of the volunteers. These programmes will continue and expand, but rely
on motivated and enthusiastic researchers to carry them forward. Maintenance of the
morale of our young scientists is absolutely key to these activities, and that is achieved
by maintaining their prospects for a career in the subjects they love. The last few years
have been very damaging in this respect.

Professor Patrick Roche
Head of Astrophysics

3 http://www.galaxyzoo.org/
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Written evidence submitted by the Magnetosphere, Ionosphere and
Solar-Terrestrial (MIST) council on behalf of the MIST science
community (APP 39)

Executive Summary

MIST council represents the space-based solar-terrestrial physics and space-plasma physics
communities who have been hit hard by cuts of the last two or three years. This is ironical for a
variety of reasons not least that, in our increasingly technology based society, the science in question,
which underpins “space weather” is becoming increasingly relevant to maintaining key functions of
ordinary life. Once, such applications were primarily of military interest. Today, the ubiquity and
integration of communications and navigation systems means are used by everybody.

Often lumped together with less directly practical disciplines like cosmology or astronomy which has
made it look esoteric, the discipline has tended to be deprioritised in peer review on the other hand
because of its less “pure” nature. There is a national strategic need for the science that the solar-
terrestrial science community produces and the facilities they run. Whilst both the European
Commission and the European Space Agency have started organising a more coherent European role
in the applied discipline of Space Situational Awareness (SSA), the United Kingdom is rather
conspicuously incoherent in its response. On the other hand, British scientists over the past thirty
years have done much of the work which has given the “space weather” side of SSA the capability to
provide forecasting services.

The council is deeply concerned about the strategic consequences of these effective cuts for UK
research. Implications arise across the whole remit of STFC science funding (astronomy, space,
particle and nuclear physics) but MIST science has been hit hard. In particular we have grave
concerns over the process by which STFC prioritised its science, the lack of strategic planning and
implications for future science development. Significant damage to national capability is likely with

the UK reduced in stature and its ability to deliver world-class science.



1. The impact of reduced capital funding on UK capability

In recent years we have seen the UK start on the one hand a new space agency and on the other
""managed withdrawal™ from five space science missions in which the UK has key leadership roles
(Cassini, Cluster, SOHO, Venus Express and XMM). The first three of these missions are wholly,
or in the case of Cassini partially, missions whose science is central to the MIST community. In
practice our European colleagues have had to step in with funds to sustain key UK roles, action which
shows how important we are but which at the same time has not helped our image as partners. Each of
these missions has recently (November 2010) received an extension from ESA, for which the UK
correctly voted. However elsewhere, such a vote means a continued commitment to assist in
operations of instruments on the spacecraft and a commitment to exploit the science. Of potentially
important economic impact, the UK ability to monitor and, more importantly, characterise space
weather hazards will be restricted, just at a time when there is growing European interest in this area

due to our increasingly space-dependent society.

2. Has the present system of cutting through peer review led to appropriate prioritisation of key

minority groups?

In the past few years following successive rounds of Research Council cuts, there has been a natural
tendency to form review panels which prioritise with the aid of community input. An unfortunate
aspect of the rather democratic approach is the tendency for smaller communities to lose out as there
is a natural tendency to consolidate around larger groups. Without wishing to undermine normal peer
review process towards judging quality, small groups working in key areas of economic or strategic
interest do need protection in some form for those factors to be allowed to come into play. One does
not want to argue that the community represented by MIST Council should dominate British

Astronomy or space science funding. But the community is very effective, and is working at world



level in a field with practical applications associated with the nature of our society. The past work of
UK scientists has already provided a lot of the intellectual impetus behind world work on the space
weather aspect of Satellite Situation Awareness as well as important contributions to other aspects of
how Sun and Earth interact. At the point where elsewhere in Europe, the practical use is being
developed, the UK has been forced into withdrawal.

One cannot operate a stop-start arrangement. There needs be proper planning to match the scale of the
community to appropriate career evolution and to national need for not only the specific skills of the
community but also as part of the supply for the generic skills such a field naturally produces.
Moreover, there is a straightforward need to maintain an appropriate academic workforce level for the
purely research aspects of the field. If we fail to retain our world-leading capabilities within space
physics, there will not be a future generation of scientists able to exploit upcoming missions,
such as the Bepi-Colombo mission to Mercury or future planned missions to the Outer Planets.

The prioritisation used in the recent past is not matched to national requirements and
represents a failure of process, inclined against smaller communities that may well generate

important skills critical for a high-technology society.

3. Opportunities for, and threats to, outreach and inspiring the next generation of astronomers

and particle physicists.

The effect of space weather on modern technologies that we take for granted including power grids,
satellite technology and air travel gives an immediate way to link exotic phenomena in space to the
everyday experience and so is a natural topic for outreach. However MIST science topics have an
immediate appeal. The dynamic nature of the aurora, perhaps only seen regularly in the far north of
our islands, is immediately stimulating to school or general public audiences. Similarly, the vibrant
and dramatic images of our Sun that are now routinely recorded and disseminated, elicit an immediate
response in an audience. Here we have exciting science which can be brought very close to home and

which can draw young people into science careers.



MIST council has grave concern for early-career scientists within the UK, and in particular the
loss of jobs, skills and training opportunities. These people are not only often the exemplars that

inspire the next generation, but they often are the source of really new ideas and approaches.

Magnetosphere, lonosphere and Solar-Terrestrial (MIST) council

on behalf of the MIST science community

17 February 2011



3.

Written evidence submitted by Research Councils UK (APP 40)

Research Councils UK (RCUK) is a strategic partnership set up to champion research
supported by the seven UK Research Councils. RCUK was established in 2002 to
enable the Councils to work together more effectively to enhance the overall impact and
effectiveness of their research, training and innovation activities, contributing to the
delivery of the Government’s objectives for science and innovation. Further details are
available at www.rcuk.ac.uk

This evidence is submitted by RCUK and represents its independent views. It does not
include, or necessarily reflect the views of the Knowledge and Innovation Group in the
Department for Business, Innovation and Skills (BIS). The submission is made on
behalf of the following Councils:

Arts and Humanities Research Council (AHRC)

Biotechnology and Biological Sciences Research Council (BBSRC)
Engineering and Physical Sciences Research Council (EPSRC)
Economic and Social Research Council (ESRC)

Medical Research Council (MRC)

Natural Environment Research Council (NERC)

Science and Technology Facilities Council (STFC)

RCUK welcomes the opportunity to respond to the Committee’s inquiry into
“opportunities for, and threats to, outreach and inspiring the next generation of
astronomers and patrticle physicists”.

The RCUK Public Engagement with Research Programme has a strategic commitment
to ‘inspire young people to help secure and sustain a supply of future researchers to
support the research base that is critical to the UK economy by encouraging
engagement between young people and researchers’. A key aim of the RCUK strategy
is to enhance the experience of contemporary research for young people and schools
teachers, encouraging more young people from a diversity of backgrounds to pursue
relevant studies beyond 16 and follow R&D careers and enabling more to act as
informed citizens.

RCUK is able to add value in this area using its unique access to cutting-edge research
and researchers to work with intermediary organisations involved in the co-ordination,
funding and provisions of enrichment activities for students and to increase the role of
contemporary research in the school curriculum. RCUK currently engages with the
Department for Education and would value the opportunity to do more in this area.
RCUK would welcome the opportunity to work more closely with partners who are
delivering extra-curricular activities to encourage them to include contemporary research
contexts.

RCUK funds a programme of Teacher Continuing Professional Development (CPD)
entitled ‘Bringing Cutting-edge Science into the Classroom’, which is designed to help
secondary school teachers deliver some of the more challenging aspects of the
curriculum in a way that captures and retains the interest of learners. It is also designed
to support teachers’ development of specialist knowledge and to facilitate links between
teachers and contemporary research.



7. The Teacher CPD courses have been developed by the Science Learning Centre
Network in conjunction with leading RCUK researchers and are clearly linked to the
science curriculum. Astrophysics is one of the twelve course topics and there have been
three courses held at CERN. The two learning visit based around the Large Hadron
Collider (LHC) in February and March 2010 found that 93% of the participants on the
first visit and 100% of the participants on the second visit rated the courses as ‘very
good’, with the remainder rating the visits as ‘good’. It was clear from teachers’ feedback
that they found the visits enjoyable and inspirational. One teacher said that the course
was “The best event | have ever attended” and another that it was “Quite possibly the
most fantastic training course ever!”. Due to the popularity of the previous CERN visits a
further course was run in February 2011. However the Government'’s ‘rarely cover’
policy issued to schools has been a challenge in recruiting teachers to take part in CPD
outside of school, where schools have a number of conflicting priorities contemporary
science courses are viewed as a luxury. RCUK will be reflecting on the government
White Paper" and its implications for CPD going forward.

8. Researchers in Residence is one of RCUK's flagship schemes. The scheme has been
running for over 15 years and brings together early stage researchers, young people
and teachers via exciting and innovative placements in secondary schools and colleges
across the UK. Placements last for up to 24 hours contact time, with researchers
becoming involved in activities including practical classroom demonstrations,
discussions and debates, after school clubs, lunchtime and careers talks or special
projects for gifted and talented students. The researchers act as positive role models for
young people to expose students to exciting future study and career options and
motivate students to improve grades. A recent report from the National Audit Office 2
shows that schools participating in programmes such as Researchers in Residence see
an increase in the number of students taking sciences at GCSE. The NAO report also
shows that schools participating in the RCUK Researchers in Residence scheme see
more of the year group achieving grades A to C grades in A Level maths than those
schools not participating in a scheme. RCUK works closely with STEM Ambassadors
and is currently exploring a recommendation in the STEM Careers Review® to
amalgamate the two schemes.

Research Councils UK

16 March 2011

! The Importance of Teaching: The Schools White Paper 2010 (Department for Education)
http://www.education.gov.uk/publications/eOrderingDownload/CM-7980.pdf

? Department for Education: Educating the next generation of scientists (NAO report, November 2010)
http://www.nao.org.uk/publications/1011/young_scientists.aspx

¥ STEM Careers Review — Report to the Gatsby Charitable Foundation (November 2010)
http://www.nationalstemcentre.org.uk/res/documents/page/STEM%20CAREERS%20REVIEW%20N
OV%202010.pdf




Written evidence submitted by Professor Phil Allport, Head of Particle
Physics, Director of the Liverpool Semiconductor Detector Centre,
Chair, Institute of Physics High Energy Particle Physics Group,
University of Liverpool (APP 41)

Dear Andrew

Thank you very much for the opportunity to present evidence yesterday. You asked for
details about the survey I referred to. This developed from the widespread concern about job
prospects for current UK post-docs in particle physics, leading a Liverpool post-doc at CERN
(Paul Laycock, who is also ATLAS Deputy Calibration Manager) to somehow find the time
to put together a web based survey (with summary to be found at
http://hep.ph.liv.ac.uk/~laycock/PhysicsCareersSurvey/Results.html) which was circulated
among the UK community mostly working on CERN based experiments. The respondents
were mainly either employed by UK institutions or from other collaborating institutions in
the 83 countries with formal links to CERN. The survey is biased in that it mainly addresses
those who are still employed in the field, predominantly has responses from those working at
CERN, and of course reflects the view of those willing to take the time to complete the
survey. Nevertheless, as | said in my evidence, | do think some clear patterns emerge that
help give weight to the strong concerns about prospects for UK employment being expressed
by those who are just starting out on careers in this area.

I wonder if I could also raise another issue. In the evidence of Professor Mason, he clearly
believed I had not understood the proposal concerning concentration of detector construction
activities "in-house" at the national laboratories. | had within the previous month sat with
both the Director Programmes STFC (Professor Womersely) and the Chief Operating Officer
STFC (Professor Wade) and | believe I fully understand what is being proposed. My concern
was not where R&D is to be carried out (as | believe Professor Mason assumed) but the
actual construction work. The very largest university particle physics groups have major
construction capabilities and unique expertise. The largest arrays of silicon detectors ever
constructed in the UK (the ATLAS semiconductor tracker barrels and the 9 disc EndCap-C
(amounting to roughly 500,000 square centimetres of silicon sensors) were assembled and
tested at Liverpool and Oxford, with modules sent from 30 institutes in 12 countries for
assembly at these sites. In the Liverpool Semiconductor Detector Centre (LSDC), of which |
am Director, we have built modules and assembled the full array for the ATLAS EndCap-C,
all the LHCb Vertex Locator modules, the vertex detector of the ALPHA (anti-hydrogen)
experiment, a third of the T2K ECAL, and many smaller projects. We also lead (like Oxford,
Imperial College and other large groups) significant aspects of the LHC General Purpose
Detector (ATLAS and CMS) upgrade prototyping internationally, with the ATLAS and CMS
Upgrade Coordinators at Liverpool at Imperial respectively. The UK is also poised to take
major leadership in the LHCb upgrade activities (were these to be supported by STFC).

The point | want to make is that future construction effort will also have to be at institutions
which are fully engaged in the physics exploitation and this is the model that applies to those
aspects carried out both in the universities and in the national laboratories. The model being
proposed by STFC is to separate construction from those who understand the project
intimately and who are involved at the highest level in the international collaborations and
lead much of the planning. This goes against accepted practice everywhere else in the world



and, | and many others believe, can only lead to a huge loss of UK capability and leadership
if implemented. Their current plans also threaten the continuation of the large scale
investment in capabilities and expertise to be found in the largest UK university groups,
which are also so essential to providing an excellent training-ground for the technologists of
tomorrow. Given where the largest recent construction activities have been concentrated, | do
find their proposal perverse and potentially highly damaging. | must of course fully declare
my interest as Director of the LSDC and as the coordinator, internationally, of the ATLAS
Upgrade programme.

With thanks again for all the time the Science and Technology Committee has devoted to this
business.

Professor Phil Allport

Head of Particle Physics

Director of the Liverpool Semiconductor Detector Centre
Chair Institute of Physics High Energy Particle Physics Group
University of Liverpool
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