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Wagner heads DESY 
Albrecht Wagner (58) , professor of exper imen­
tal physics at Hamburg University and former 
research director of the DESY Laboratory, 
Hamburg, takes over as Chairman of the DESY 
Directorate. He succeeds Bjoern H Wiik, who 
died in a tragic accident on 26 February. 

Following studies at Munich's Technical 
University, Goett ingen, and Heidelberg, where 
he graduated, Wagner became a research 
associate at Heidelberg and the Lawrence 
Berkeley Laboratory. From 1974 to 1986 he 
carried out his scientific work with experi­
ments at DESY's storage rings, DORIS and 
PETRA, and at CERN between 1989 and 
1990. In May 1984 he became professor of 
experimental physics at Heidelberg, and in 
June 1991 accepted a chair at Hamburg. 
During that same year, he was offered the 

A recent meet ing, Symmetr ies and 
Reflect ions, at the State University of New 
York , Stony Brook, marked the ret i rement of 
C N Yang as Einstein Professor and director 
of the Institute for Theoret ical Physics, and 
it at tracted many dist inguished physicists 
f rom all over the wor ld . C N Y a n g ( lef t ) is 
seen here wi th R o b e r t Mi l ls . The i r joint 
1954 papers led the way to the new gauge 
theor ies that have al lowed so much fresh 
insight into physics. 

direction of DESY's research department. 
Wagner has been involved in the planning, 

construction and operation of the Opal 
experiment at CERN's LEP storage ring since 
1982. Since 1991 he has also focused on 
physics at electron-positron linear colliders. In 
recent years he has served as scientific 
counsellor for the German Federal Ministry of 
Research, C E R N , the American SSC 
accelerator project, the Karlsruhe Research 
Centre, the GSI Heavy-Ion Research Institute 
in Darmstadt and the ELSA project in Bonn. 

Wagner is a member of the Nuclear Physics 
European Collaboration Committee NuPECC, 
the Scientific Committee Frascati Laboratory 
in Italy, the Scientific Policy Committee for the 
Fundamental Nuclear Physics State Scientific 
and Technology Program in Moscow and the 

Bulgaria joins CERN 
At the meeting of CERN's governing body, 
Counci l , in June , Bulgaria formally became the 
organization's 20th member state. Bulgarian 
physicists already participate in the L3 and 
Delphi experiments at LEP and in the CMS 
experiment for the LHC. 

Long-term objectives are firmly centred on 
the LHC collider, which is scheduled to come 
into operation in 2005. However, the LEP 
electron-positron collider, CERN's research 
programme, is scheduled to cease operations 
next year and director general Luciano Maiani 
outlined a "limited butf i rst-class"research 
programme for the interim which includes the 
new Compass experiment (see px) , the new 
antiproton decelerator, the ever-popular 
ISOLDE on-line isotope separator and several 
other experiments. 

Possible additions to this approved and 
funded programme are the proposal to send 
CERN neutrinos to the Italian Gran Sasso 
Laboratory, 700 km away (CERN Courier 
November 1998, p l 3 ) , and a new CERN facil­
ity to provide neutrons for a range of basic 
science and for nuclear waste transmutation 
s tud ies.These projects depend on external 
supplementary funding being found, and, in 
the case of the neutrino project, the drawing 
up of a suitable scientific programme. 

Also at the June meeting, Council approved 

Albrecht Wagner becomes Chairman of the 
Directorate of the DESY Laboratory, 
Hamburg. 

Lepton Collider Advisory Committee of the 
Japanese KEK Laboratory. In 1994 he became 
a fellow of the Amer ican Physical Society. 

Raising the flag as Bulgaria becomes 
CERN's 20th member state. 

the establ ishment of a new CERN Education 
and Technology Transfer Division (ETT) to 
implement a well focused action in strategic 
fields, in which CERN communicates to 
society at large its scientific results, their 
cultural and educational implications, and as 
the technologies and methods developed in 
the process. 

Jean-Pierre Delahaye was appointed leader 
of CERN's Proton Synchrotron (PS) division for 
three years from 1 January 2000. Steve Myers 
was appointed leader of the SL (SPS and LEP) 
division for three years from 1 January 2000. 
Juan-Antonio Rubio was appointed leader of 
the new ETT division for three years from 
1 January 2000. Karl-Heinz Kissler was 
appointed leader of SPL (Suppl ies, 
Procurement and Logistics) division for three 
years from 1 April 2000. 
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Ugo Amaldi is honoured 

Ugo Amaldi - widely admired. 

A special seminar at CERN on 8 J u n e , marking 
the 65th birthday of Ugo Amald i , under l ined 
his wide-ranging and widely admired contr i­
but ions to sc ience, covering exper iment , 
theory, accelerators, appl icat ions, educat ion 
and literature. Like his il lustrious father, C E R N 
pioneer Edoardo, Ugo's contr ibut ions to sc i ­
ence appear to s tem from a deep sense of 
duty rather than personal ambi t ion. 

Amaldi 's exper imental physics career spans 
a long ser ies of exper iments,which over the 
years have made signif icant contr ibut ions to 
our increased understanding of particle inter­
act ions at increasingly complex installations 
(descr ibed at the seminar by Paul Langacker 
of Pennsylvania) . 

Amald i , founding father of the Delphi exper­
iment at CERN's LEP electron-posi t ron coll ider 
in the 1980s, gathered together an enthus i ­
astic band of col laborators to work on a major 
new detector, incorporat ing techno logy that 
was very chal lenging at the t ime (recal led by 
Daniel leTrei l le of C E R N ) . 

He was also the Chai rman of the working 

group for what was to become the HERA elec­
t ron-pro ton collider at DESY Hamburg , 
approved for construct ion in 1984 and now 
one of the major machines on the world scene 
(covered by Gunter Wolf of D E S Y ) . 

Also on the machine side, in the 1980s 
Amald i made pioneer contr ibut ions to the 
deve lopment of far-sighted ideas on linear 
e lectron-posi t ron coll iders, including the use 
of superconduct ing radiofrequency techno l ­
ogy. Only now are such machines emerging as 
one of the main avenues for future high-
energy physics progress (descr ibed by 
Wolfgang Schnel l of C E R N ) . 

As accumula ted results f rom many exper i ­
ments under l ined the coherence of the 
con temporary Standard Model , at the end of 
the 1980s and early 1990s, Amald i and his 
col laborators pointed out that the extrapo­
lated results from these exper iments did not 
converge to a c o m m o n point at high energy, 
as would be required by a Grand Unif ied 
Theo ry synthesiz ing both strong and elec-
troweak interactions. Convergence required 
the appearance of new effects, such as super-
symmetry , at energies not yet attained in the 
lab. Langacker pointed out the irony of such 
heavyweight theoretical ideas coming f rom a 
physicist mainly known as an experimental ist. 

Amaldi 's most recent contribution returns to 
an early career theme. After the potential of 
particle beams for cancer therapy was 
pointed out in the 1930s, Enrico Fermi 
pushed for a new Istituto Super iore di Sanita 
in Rome to provide the necessary mach ines 
and beams. It was at this institute that Amald i 
made his first contr ibutions to physics, work­
ing on radiation protection. Some 30 years 
later he promoted the use of ion beams for 
therapy in Europe and masterminded the 
T E R A Foundat ion to provide hadron beams for 
cancer therapy, skilfully managing admin i ­
strators, funding agencies, and machine and 
medical special ists ( recounted by M Goitein, 
Northeast Proton Therapy Center, Boston) . 

Ugo Amald i is the scion of an il lustrious 
Italian scientif ic family. Both his father and his 
grandfather wrote standard texts. He has 
cont inued and extended this dist inguished 
tradit ion, which now even extends to a fourth 
Amald i generat ion (F Enr iques, Zanichel l i , 
Bo logna) . 

MEETINGS 
A two-day conference, P r o b i n g L u m i n o u s 
a n d D a r k M a t t e r , on 24 -25 September at 
the University of Rochester will be looking at 
future direct ions in particle physics and will 
also serve as a sympos ium to honour 
40 years of ach ievement by Adrian Melissinos. 

Speakers will include Char les Bamber, 
Barry Bar ish, David Burke, Bill Carithers, Erwin 
Gabathuler, Leon Lederman , Kirk McDona ld , 
Yorikiyo Nagash ima, Stephen Olsen, Joe 
Rogers, Nick Samios , Yannis Semertzedis , 
Pierre Sikivie, Pierre Sokolsky and 
Edward Thornd ike . Lectures will cover high-
energy cosmic rays, the U G O project, RHIC, 
Ax ions, exper iments with gas jets, Muon g-2, 
coll ider physics, the NLC, laser accelerat ion, 
strong-f ield Q E D , neutr inos, B physics, deep 
inelastic scatter ing and gravitational waves . 

For more information and hotel reser­
vat ions, see the Web page at h t t p : / / w w w . p a s . 
roches te r .edu / " and click on "Adrianfest", or 
contact Judy Mack on " judy@pas.rochester . 
e d u " o r t e l . ( 7 1 6 ) 2 7 5 4840. 

T h e 3 r d W o r k s h o p o n P h y s i c s a n d 
D e t e c t o r s f o r D A P H N E , the new high-
luminosity Frascati Phi-Factory, will be held at 
the National Frascati Labs of INFN on 16-19 
November .Th ree exper iments - DEAR, Finuda 
and KLOE - will soon start to take data. The 
workshop will be devoted to a review of the 
exper imental and theoretical issues relevant 
or close to DAPHNE physics. 

Registration (before 1 September ) and 
more information are available at 
"h t tp : / /wwws is . l n f . i n fn . i t / da fne99 / " . D> 

> j 
F e l i c i t a s P a u s s ( r ight ) of ETH Zu r i ch , one 
of the speakers at this year ' s Nathiagal i 
S u m m e r Co l lege, Pak is tan (p35 ) wi th a 
s tudent f rom Lahore . ( G Fraser. ) 
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This year 's N e u r a l C o m p u t a t i o n in H i g h -
E n e r g y P h y s i c s , also known as N C H E P - 9 9 , 
will be held in Maale Hachamisha in Israel on 
13-15 October. 

Neural computat ion is a developing 
discipline that deals with mathemat ica l 
model l ing of brain funct ions and with 
appl icat ions of these models to a range of 
problems. Its main tools are neural 
networks-mathemat ica l models based on 
e lements that possess the characterist ics of 
neurons. In the last decade, physicists have 
developed many tools that make use of the 
neural network app roach .These are 
successfu l in pattern recognit ion for triggering 
HEP detectors, as well as general 
classif ication problems. 

T h e workshop, sponsored by the Israel 
Sc ience Foundat ion, will follow the NCST-99 
conference on Neural Computat ion in Sc ience 
and Technology (at the same locat ion),which 
covers areas of neurobiological model l ing and 
computat ional appl icat ions. Information 
about NCST-99 is available at 
" h t t p : / / neu ron . t au .ac . i l /NCST-99 " . 

Invitations have been issued to var ious 
exper iments, running or in the design phase, 
to present their concepts for trigger designs. 
Participants at this workshop will include 
B Denby (co- founder of the A I H E N P ser ies) , 
C K i e s l i n g ( H l ) , J M Seixas ( A T L A S ) , 
A Sokolov (DELPHI ) and J Varela ( C M S ) . 
D Horn will summar ize the new t rends and 
ideas d iscussed at the NCST-99 workshop. 
The scientific organization of the workshop is 
handled by H Abramowicz and D Horn f rom 
Tel Aviv. Information is available at 
h t t p : / / neu ron . t au .ac . i l /NCHEP-99 " . 

A t a meet ing of the European Commi t tee for 
Future Acce lera tors ( E C F A ) in Denmark 
earl ier this year, C E R N director-general 
L u c i a n o M a i a n i ( le f t ) had d iscuss ions wi th 
Danish research minister J a n T r o b o r g . 

C E R N delegat ion meets Ch inese Pres ident J iang Z e m i n in Bei j ing. Left to right: M r S h u , 
vice-president of the Chinese A c a d e m y of Sc iences , C E R N di rector of Col l ider P rog rammes 
R o g e r C a s h m o r e , adviser on C E R N non-Member Sta te Relat ions J o h n E l l i s , President 
J i a n g Z e m i n , C E R N director-general L u c i a n o M a i a n i , C E R N LHC project d i rector L y n E v a n s 
and Minister of Sc ience and Techno logy Z h u L i - L a n . 

L e v O k u n ( cen t re ) 
su r rounded by his fo rmer 
s tudents at a special 
event in Moscow to mark 
his 70th bir thday. He wil l 
be honoured at C E R N on 
21 September . Left to 
r ight: A l e x a n d r e 
D o l g o v , M i c h a i l 
V o l o s h i n , L e v O k u n , 
M i c h a i l V y s o t s k y , 
N i k o l a i N i k o l a e v and 
V i c t o r N o v i k o v . 

Korean Sc ience and Techno logy M i n i s t e r S E O J u n g - U c k ( cen t re ) w a s at C E R N in June wi th 
A m b a s s a d o r K W O N S o o n - T a e . A m o n g those he met was M i c h e l De l i a N e g r a ( le f t ) , 
spokesman of the C M S exper iment at C E R N ' s L H C coll ider. 
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Clifford Charles Butler 1922-1999 
Clifford Char les Butler, w h o w a s the c o -
d iscoverer wi th Geo rge Roches te r in 
1946-1947 of "V -par t i c les " , d ied on 3 0 J u n e . 
The i r d i scove ry can be s e e n as the first s tep 
t o w a r d s the unders tand ing of the quark 
nature of matter. 

But ler spen t the w a r years at the Univers i ty 
of Read ing . His first research cont r ibu t ions 
were in e lect ron di f f ract ion, but by 1947, 
Roches te r and But ler had b e c o m e m e m b e r s 
of Patr ick B lacke t f s g roup at Manches te r . 
Unde r Blackett 's gu idance they used a c loud 
c h a m b e r wi th a magne t i c f ield to s tudy the 
p roduc ts of the in teract ions of h i gh -ene rgy 
c o s m i c rays in a b lock of lead . O n 15 Oc tobe r 
1946 they f ound an unusua l fo rked t rack 
look ing like an inverted " V ' . T h i s w a s 
s u b s e q u e n t l y in terpreted as the decay of a 
neutra l part ic le ( n o w known as a K - m e s o n ) , 
wh ich had to be ex t reme ly long- l ived on the 
nuc lear t imesca le . In May 1947 they f ound a 
s e c o n d s u c h long- l ived par t i c le .Th is t ime it 
w a s electr ical ly c h a r g e d . 

To inc rease the cosmic - ray e x p o s u r e , the 
Manches te r m a g n e t and c h a m b e r we re 
t ranspor ted to the Pic du Midi in the French 
P y r e n e e s , and it b e c a m e c lear that the 
"V-par t i c les " fell into two sepa ra te c l asses , 
now known as hype rons a n d K - m e s o n s . 

The i r long life w a s on ly exp la ined in 1952 
by Pais, w h o sugges ted that the part ic les were 
c rea ted in pa i r s .They cou ld be c rea ted in fast 
nuc lear react ions, but o n c e s e p a r a t e d f rom 
their par tner they were no longer ab le to inter­
act rapidly. Ge l l -Mann and Nish i j ima clar i f ied 

th is p icture by ident i fy ing a new q u a n t u m 
number , ca l led " s t r angeness " . 

In 1953, Butler m o v e d wi th B lacke t t t o 
Imper ia l Col lege in L o n d o n , w h e r e But ler 
b e c a m e a full p ro fessor in 1957, head ing the 
H i g h - E n e r g y Nuc lear Phys ics g roup . He qu ick ly 
recogn ized the impor tance of G laser ' s 1952 
invent ion of the bubb le chamber , a n d the first 
Wes t E u r o p e a n hydrogen bubb le c h a m b e r w a s 
built by his g r o u p . T h i s led to the 1.5 m U K 
Nat iona l Hyd rogen Bubb le Chamber , used at 
the Ruther ford Labora to ry and at C E R N . In 
1964, But ler s u c c e e d e d Bernard G r e g o r y as 
c h a i r m a n of C E R N ' s Track C h a m b e r 
Expe r imen ts Commi t t ee . 

B e c o m i n g deep ly involved in sc i ence 
admin is t ra t ion , But ler then b e c a m e head of 
the Imper ia l Col lege Phys ics Depa r tmen t , 
wh ich w a s one of the largest mul t ig roup 
research d e p a r t m e n t s in Eu rope , whi le still 
leading the High Energy Nuc lear Phys ics 
g roup . Be tween 1966 and 1969 he a lso 
s e r v e d as d e a n of the Royal Col lege of 
S c i e n c e . But ler w a s a g o o d , kind m a n w h o 
cared abou t the best interests of his staff, and 
he led a d e p a r t m e n t that w a s p roud of the 
s t a n d a r d s and ach ievemen ts in both its 
teach ing and its research . 

But ler left Imper ia l Col lege to b e c o m e 
di rector of the Nuff ield Founda t ion f rom 1970 
to 1975, a n d f rom 1975 to 1985 he s e r v e d as 
v i ce -chance l l o r of Loughbo rough Univers i ty of 
Techno logy . He never lost his interest in 
phys ics , p laying vital roles in IUPAP -
sec re ta ry -genera l ( 1 9 6 3 - 1 9 7 2 ) , v i ce -

Clifford Butler 1922-1999. 

pres iden t ( 1972 -1975 ) and pres ident 
( 1975 -1978 ) . IUPAP general ly, and But ler in 
part icular, he lped to mainta in relat ions 
be tween phys ic is ts on both s ides of the Iron 
Cur ta in dur ing the dep ths of the Cold War. 
Ian Butterworth 

U K Inst i tu te of Phys i cs ( I O P ) P res i den t S i r G a r e t h R o b e r t s ( r i gh t ) at C E R N on 9 J u l y w i t h 
( r igh t to le f t ) IOP counc i l v i ce -p res iden t a n d d i s t i ngu i shed par t ic le phys ic is t P e t e r K a l m u s , 
C E R N e n g i n e e r T i m W a t s o n a n d I O P d i rec to r of s c i e n c e P e t e r C o o p e r . 

AWARDS 
T h e H i g h - E n e r g y P h y s i c s p r i z e 
T h e prest ig ious H igh -Ene rgy Phys ics prize of 
the E u r o p e a n Phys ica l Soc ie ty goes to Gera rd 
't Hoof t of Ut recht "Fo r his p ioneer ing cont r i ­
but ion to the renormal iza t ion of non -Abe l i an 
gauge theor ies , inc luding the nonper tu rba t i ve 
aspec t s of t hose theor ies " . T h e award w a s 
g iven at the In ternat ional Europhys ics 
C o n f e r e n c e on H igh -Ene rgy Phys ics held on 
15-21 J u l y i n T a m p e r e , F in land . 

R u s s i a n A c a d e m y o f S c i e n c e s m e m b e r 
C E R N d i rec tor -genera l Luc iano Maian i has 
been e lec ted a fore ign m e m b e r of the Russ ian 
A c a d e m y of S c i e n c e s . 
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Efim Fradkin 1924-1999 

P e t e r K a l m u s of London 's Q u e e n Mary and 
West f ie ld Col lege recent ly tou red the UK for 
the Insti tute of Physics Schoo ls and 
Col leges lecture "Par t ic les and the 
un ive rse" . T h e lecture w a s g iven in about 40 
venues to a total aud ience of near ly 10 000 
schoo l s tudents . T h e real izat ion that the 
great diversi ty of the un iverse s tems f rom a 
l imited number of e lementa ry part ic les 
interact ing th rough a few fundamenta l 
f o r c e s is one of the major ach ievements of 
20th-century physics. ( M Ka lmus . ) 

A m o n g Peter Ka lmus ' "exh ib i ts " w a s a can 
of "pr imord ia l s o u p " . 

Efim Fradkin 1924-1999. 

After 50 years of creative activity at the fore­
front of theoretical physics, Efim Fradkin died 
in Moscow on 25 May. His research extended 
f rom pioneering the functional method in 
quantum field theory and discovering, s imul ­
taneous ly with Schwinger, its Eucl idean 
formulat ion, to basic work in string theory. 

He was born in a Jewish ne ighbourhood 
near Minsk. At 16 he the university there for a 
year .The famous mathemat ic ian I M Gel ' fand, 
who occasional ly lectured there, recognized 
Fradkin's outstanding abilities and , to suppor t 
h im, gave him 100 roubles. However, the war 
intervened and Fradkin's family were killed. He 
jo ined the a rmy and was wounded in the 
Battle of Stal ingrad. 

Fradkin appeared in Moscow in 1948 a n d . 
was adopted by I E T a m m and V L Ginzburg at 
the Theoret ical Depar tment of the Lebedev 
Physics Institute, which became his home for 
the remaining 50 years of his scientif ic life. 

"In the theatre of operat ions known as 
theoretical physics, Efim's attacks have been 

launched along the whole front," wrote 
Bryce DeWit t in Fradkin's festschrift. Fradkin 
p ioneered conformal field theory and con ­
tr ibuted to the theory of turbulent mixing. He 
developed the Bata l in-Fradkin-Vi lkovisky 
method for quant iz ing general constrained 
sys tems , found new ways to solve spin lattice 
models , tackled the problem of grand unifi­
cat ion via except ional groups and studied 
transfer processes in p lasma. 

Fradkin introduced the method of Green 's 
funct ions in relativistic statistics and discov­
ered , a longside Landau and Pomeranchuk, 
the zero-charge behaviour of Q E D (better 
known in the West as the Landau pole) . He 
discovered open algebras and invented the 
first example of gauge supergravity. His rela­
tivistic eikonal approximat ion and the 
Ef imov-Fradk in non-perturbat ive calculus 
gave birth to whole new trends of research. 

Fradkin w a s awarded the Stalin state prize 
in 1953, the I E T a m m prize in 1980 and the 
Dirac medal in 1989 and was the first recipi­
ent of the Sakharov medal in 1996. He was a 
foreign member of Accademia Pontaniana in 
Maples and a full member of the A c a d e m y of 
Sc iences of Russia. He was a member of 
CERN's T h e o r y Div is ion, as guest professor of 
the director-general, in 1996 /7 . 

Fradkin acted as a magnet for young theor­
ists. W h e n his coffin was exposed at the 
Lebedev Institute, two generat ions of disciples 
kept guard . For them - and for the whole 
communi ty of theoret ical physics-h is passing 
w a s a t remendous loss. 

Werner Ruckstuhl 
1952-1999 

T h e sudden death of our col league Werner 
Ruckstuhl has deeply shocked our scientif ic 
communi ty, particularly at NIKHEF, where he 
worked for the last 10 years. 

Werner, Swiss born and ETH-Zur ich e d u ­
cated, did his PhD on muonic a toms, for 
which he w a s awarded the ETH meda l . V ia 
Cal tech, where he studied lepton universali ty 
at the PEP ring at SLAC, and Geneva University 
as a member of the L3 team at CERN's LER he 
first came to NIKHEF in 1990 to set up the 

physics analysis for the Dutch DELPHI group 
at LER His interests soon returned to B physics 
- having pushed for a B factory at the Swiss 
PSI lab. V ia the GAJET proposal he led NIKHEF 
into the LHCb exper iment at CERN's LHC 
coll ider and became the Dutch team leader. 

Werner w a s an excellent, al l-round exper i ­
mental physicist. His catching en thus iasm, in 
combinat ion with his great sense of humour, 
st imulated many young physicists. He also 
made categorical choices - he came to 
NIKHEF, moved with his family to the 
Nether lands and became a Dutch cit izen. 

His absence is strongly felt not only at 
NIKHEF, but also at CERN and DESY. 
Ger van Middelkoop Werner Ruckstuhl 1952-1999. 
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