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The United Kingdom is spending the majority of its particle physics and astronomy budgets on subscrip- 
tions to CERN and the European Space Agency; other research in these fields is suffering 

LONDON-When the British gov- 
ernment introduced a sweeping re- 
organization of its science bureau- 
cracy 3 years ago, most researchers 
welcomed one change with open 
arms: Particle physics and as- 
tronomy were separated from the - 
rest of the science budget and put 
into a research council of their own. No 
longer would these scientific leviathans, 

Most countries are having a tough 
time fitting bg science projects 
into constrained research 
budgets. This week we look at the 
problems facing particle physics 
and astronomy in the United 
Kingdom. Next week, the other 

side of the coin: Japan's plans for a 
string of cutting-edge large facilities. 

with their voracious appetites, compete so 
directly with other fields for funds. And for than half--from 20% to 8% since the mid- 
high-energy physicists and astronomers, the 197Wthere's a body of opinion amongst 
new arrangement meant that they would be the scientific community that particle phys- 
housed in an organization---the Particle ics is very expensive," says Campbell 
Physics and Astronomy Research Council . I.aI'. 

' .-,.' -:*', 
(PPARC, pronounced "pea-park")-that Poor exchange r (.. .-- ,. 
would be more attuned to their needs. But Two big-ticket items dominate PPARC's 
although the new environment sounded budget: the membership fees for the Euro- 
promising, it has not been k i d  to these two pean Space Agency (ESA) and CERN, the 

; fields. And the rest of British science has European particle physics laboratory in 
4 found that it is far from iso- Geneva. Most other member 

lated from the budgetary woes f countries pay their subscriptions 
oftheir beleaguered colleagues, to these bodies from the bud- 

The new "big sciencen re- gets of the ministries respon- ( x a c h  council has hen forced sible for implementing the in- 
to live with a stagnant budget, tergovemmental treaties that 
less than half of which is un- founded the organizations- 
der its control, a planning generally the industry or for- 
cycle ill-suited to its needs, eign ministry. But the British 
and a domestic program too government insists that the 
small to exploit international costs be borne by the U.K.'s sci- 
facilities effectively. As a re- ence budget, and PPARC pays 
sult, domestic research pro- them both. As a result, more 
grams in high-energy physics than half PPARC's $285 mil- 
and astronomy have been cut lion annual budget is gobbled 

I to the bone and several prod-  gquwzd. p p m c s  hief up by these subsriptions. "This 
3 nent projects are now in jeop- ex-, pounds. is the key problem. Everything 

ardy. "It's a very difficult situ- else stems from this," says a se- 
ation, and we are convinced there's a better nior particle physicist. 
balance to be struck," says PPARC's chief The burden this imposes on the U.K. sci- 

5 executive, astronomer Ken Pounds. ence budget is made heavier by the vagaries 
PPARCs plight is now being examined of international h c e :  AIthough the CERN 

by the House of Commons select committee budget has been relatively constant in recent 
on science and technology as part of a review years, subscriptions are paid in Swiss francs, 
of the government's 1994 science policy re- and the pound has declined in value by a 

i forms. The committee began hearings on factor of 4 against this currency since the 
PPARC last month, but so far committee mid-1970s. Over the past 2 years the decline 
members have not shown much sympathy- has been dramatic: The U.K. subscription to 

r and scientists from other disciplines have not CERN has climbed by 27%, from $87 million 
I rushed to PPARC's defense either. 'There's to $110 million. "It's just bad management 
; always controversy over the budget for big on the part of government that the jumps in 

science," says Labour committee member exchange rates impact immediately on the 
Ann Campbell. And although the share of support for science," says W o r d  University 
tlw total U.K. science budget spent on par- physicist John Mulvey. Britain has had more 

I ticle physics and astronomy has fallen by more luck with its ESA subscription because it is 

paid in European Currency Units, which 
have risen less rapidly against the pound. 

Because of this long-standing problem, 
the former Science and Engmeering Research 
Council's Nuclear Physics Board, which used 
to pay CERN subscriptions before PPARC 
was set up in 1994, used reserve funds to cope 
with currency fluctuations. But eventually 
this did not prove to be enough: In 1991 the 
wuncil announced that to meet the cost of 
the fluctuations, it would have to close the 
Nuclear Structure Facility at its Damsbury 
Laboratory in northwest England. This was a 
world-class machine that provided facilities 
for many U.K. and overseas researchers 
studying the properties of atomic nuclei. 

This was followed in 1994 with a scheme 
to fund currency fluctuations from the entire 
science budget before allocating it to the re- 
search councils. 'Without this we'd have 
been totally dead," says another senior par- 
ticle physicist. This arrangement was part of 
the reorganization that split particle physics 
and astronomy into PPARC and put other 
areas of physics, including nuclear structure 
research, and engineering into the Engineer- 
ing and Physical Sciences Research Council. 
"We are delighted not to be in PPARC," says 
nuclear structure researcher Brian Fulton at 
the University of Binrungham. 

The reforms have created new problems, 
however; in particular, resentment from re- 
searchers in other disciplines at having to 
shoulder some of the costs of PPARCs sub- 
scriptions. 'There's not a great deal of sympa- 
thy for us," acknowledges Pounds. And this 
lack of sympathy means that PPARC gets 
scant SUDW in its efforts to win increases in 
the res; Lf its domestic budget during the 
annual budget negotiations (see chart). 

The pressure on PPARC's domestic bud- 
get has been disastrous for the council's sup- 
port for research that makes use of the hard- 
ware provided by CERN and ESA. "PPARC 
is paying a fortune to be in a fancy golf club 
but has no money for golf balls," says one 
particle physicist. 

Pounds and other researchers argue that, 
to eet full value from these international facili- 
ti&, the government should spend as much on 
related domestic research as on the subscrip 
tions themselves. But "at present the U.K. is 
spending less than half its &scriptions on do- 
mestic programs, which doesn't make any sense 
from the U.K. point of view or from [CERN's 
and ESA's] point of view," says Pounds. 
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And the UX- expenditure on domesttc 
particle physics research d make even less 
sense as c m  mova ahead with W135ffuC- 
tion of its next big accelerator, the Large 
Ha& Wider  (LHC). CERN will be able 
to build the machine without an increase in 
its subscripticans, but PPARC's domestic 
budget must nay t61. Bn"M9s conttibution to 
the &tnxme\& needed to exploit the LHC. 
In 1994, PPARC spent only $37 million to 
.~pportdomesdc~physicsresearch,  
whiie its sbuiotion to CERN was $87 mil- 
&well below the p i t y  that PPARC be- 
lieves is d e d  to fully exploit CERN. 

This squeew on domesric funds is d- 
ing tife hard fot British physicists. Robin 
Mamhall, a particle physicist at the Univer- 
sity of Manchester who & at CERN and 
at BESY, Germany's particle physics lab in 
Hamburg, says that $tho& the ment  fi- 
nancial year does not end mti.1 April, his 
gmip isalreadyrunnirrgout ofrhisyear's 

d l y  dam@ng," he says. 1995, p. 26), but the wezalcenhg pound has 
it's not justpr~grssns tied to the hge mntinued to increase Britain's costs. 

international 0rgmizsh-s that are at risk. JohnCkbgm,&gemlof&ere- 
Funds for a pmpused U.K.-Gennan gmvita- sea& csuncik, says that: the United King- 
dona1 wave expaheat, for which the two dom cannot afford to continue to pay in- 
counsrieswere~tedtosplitrhe$12IBit- creasesofthis~itude,dheistryingto 
lion tab, have been q u d .  The United find some ways limit the cost. Giving evi- 
Kingdom will now contribute only $15 d- dence to the select committee inquiry last 
lion over 4 years, which mearu U.K. re- month, he said he was pnqmhgfor informal 
searchers will have amuch sma11er mh in the negotiations with GEM. Although na- 
pmjea. qr's a very fmmmg situatim in ti-1 c ~ t r i ~ i o f l s  are fixed by treaty, thee 
the light of exciting and timely newoppam- have been precedents for short-term reduc- 
nities," sags P d .  tiom. Chimany, fix example, negotiated a 

f 3 r o l m - M ~ - a E o  bx - 19% rehailon in s ~ ~ i o n s  be- 
worry about their fundkg d 

!"' 
tween 1993 and 1998 because of 

fear that the United King- L? casts of remiffcation with 
dam's participation m rhe "4 and ieoqgmktirsn of 
mjor internatid Tiemhi &scientiBe i t h a s m e .  

PARC's 
,-..I:-:-- 

&&. ddnt have &Q+ an adequate m ~ ~ m  for 
8 money to mvei to experi- _ _ I  fund- items d re- 
~ m e n r s , a a d r h i s h q t o  @ search equipment in any field 

& t t h e ~ r p i s i ~ d o u ~ s t l l -  . . . and Where It OlDes 0fscience:"How will the U-K. 
dslr* We are limally hokean find the means to make an m- 
some pmjechn he says. vestment for same* lite a 
knd these fhnc$l stric- n e w ~ t P o n w h i c h w i l l b e  

ares do not law my nxrm for needed early in rhe next cen- 
new inieiatives. 'The pwssure tury at an esxhmted wst of 
tainvestinnewdthgispar- $ $200milbd"& Pounds. In 
dwlarly aeute now-we are + lanuary the gt0wmen.t an- 
do@ good science on Ehings d a new $55 d i o n  
h i l t  10 years ago like the cmqmidwe sch.eme to fund 
 age ~ l e c ; a ~ n  Pasitren colt&x =la- equipmat in priority aaar. 
at and the HERA pwii t e t ~ t i ~ ~  !3padq on program covered by PPARC ha8 declined in real 'lthwh are for 
dlider at D m , "  q s  e- terms over the past 20 years, while the total science budget inmwad. comparatively s d  items of 
nior particle physic is^. Pounds equipment, some h e r s  
believes the cumcil will d to find an ex- telescopes at Mauna Kea in Hawaii a d  see it a9 apotential model by which research 
ma $12 million per year ovee th*. nmt few Cem Pachan in Chile. m e  U.K. hae a ~ ~ m ~ i l s c = a n f a n r $ e g u i p ~ t w ~ ~ t i g b t  
years for Britain's cantributim ro detectom strong g m m d - W  -nomy wm&q, wmtmbts of their annd budgets, The 
for the LHC to &full use &&.dm, but it is particularly vulnerabk," says CMkd new equipment inltiaaive is welcome and 
but he sees little sqw at present fix Wing University astrc~lsmet Gesrge Ehadxiw. starts to address the problem," says P d  
mything like that afnount. Anather senior astronomer says: @'if we ac- While this schegle m y  oEer some hope, 

cep the amount of money is not going to it will do little to relieve d-ie competitlan for 
On the brink growinrealtemitmeanswodolessgci- aper;tinghurdsfwbigscience.Safat,b- 
PPARC e m  It's not i-81% but it w d  be the ever, the cmncil hes manag& to pment 
cuts lin 
Last year it decided it could not &ad tn Gemini project." physics c m m d t i e s  w i t h  the mmcit, "I 
participate M y  m BA's Integral - t h i n k t h e y ~ ~ t h e ~ i t y o f  each 
ray observatory mission, due fcs la+ in I%&@# &&esi orher's oeerk and that thee is d i n g  spare 
2001, although s e d  U.K, researc$. on the domestic science budget to trim off," says a PPAW afficial. 
ht+dbeenplanninganinmument,fs3r& b I % $ ~ U . P 9 . & s v ~ m t t o t r y ~ p u r & e  "Thewholephyskscommunityhasbe- 
mis~ionforadecade.~Itwasahuge&q- e m h C E B M a a d . B A m h d  eomeisoheet ,bur i t i s~tnot tode-  
p6intment," saps Gerry Skinner at h h g -  dm -e The ESr4 axaxil velop a &ern mendicy m funding," says 
ham University, one of the remarchem af- to fmm iraaeilence budget in Pmds. Batam's once&-t physicists 
b e d .  *A number of Italian and French cash for the 5 years 4 to m have leaned the hard way to live wi.thin 
groups found a way of funding and building wmpensatian for inflation&ly when it ti& their meam. Says one senior researcher: 
the same instrument, and those who build above 3% (Science, 27 October 1995, p. 571). "The sums causing PPARC so many prob- 
~ ~ e n t s  are able to use them to best ad- 
vantage," he sap, adding KVlle are hgers- 
on picking crumbs at the table. Ow credibil- 
ity is going to be rock bottom." For Pounds, 
pulling out of In@ was a taugh move. 
"The decision was scientifically and politi- 

~ s a m l r ,  it isexpxbcdthatES~h11m- 
nwnee major cuts to its science pragram 
Bter this month, i T l c e  the citnce1Won 
of m e  planned mission. Agreement was also 
reached at the eMi of 1894 to freest the 
C W  unril1997 (Science, 6 J g n q  

l a w  as? ?imUdly -not that 1- wid3 an 
upnnn of LOW3Q rnUm-mS;d Xlle irr 
very g o d  shape." But in d f s  hash h d -  . 
ing climate, even a $30 miliion &reme 
seems uniikely. 
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