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"superdeformation," discovered by Twin in 
1986. Superdeformation occurs when a fast- 
moving beam of heavy ions hits a target 
made up of another heavy ion species, caus- 
ing some of the projectile nuclei to fuse with 

.% target nuclei (Science, 10 May 1991, p. 778). 
Because the nuclei seldom collide head-on, 

Late last month, physicists from all over 
Western Europe gathered at the Centre de 
Recherches Nucl&ires (CRN) in Su'asbourg 
to inaugurate the Vivitron, France's new lin- 
ear heaw ion accelerator. which will ramD 
up over ;he next few yea& to be the mo& 

kowerful facilitv of its k i d .  The Vivitmn's 
first experimental array, a joint hch -Br i t -  
ish sensor called Euraeam 11. billed as "the 
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world's most advanced" gamma ray detector, 
is also ready and waiting. But Eurogam I1 
doesn't have the field to itself. While the 
Europeans were celebrating in Strasbourg, an 
equally enthusimtk group of scientists was 
standing by in Califatnia while the Lawrence 
Berkeley Laboratory's rival to Eurogam 11, 
Gammasphere, undergoes an upgrade that 
will make it-according to a Berkeley press 
release-"the world's most powerful gamma 
ray detector." 

Physicists don't despair at these conflict- 
ing claims. In fact, the claims reflect "a goad 
healthy competition" between the two de- 
tectors, says Liverpool University physicist 
Peter Twin, who leads the Eurogam effort 
with CRN director Francis Beck. Nor is this 
P zero-sum garw In the end, physicists on 
both sides of the Atlantic will come m t  win- 
tlers, says Twin. The biggest winners will be 
physicists studying the fme structure of the 
atomic nucleus by measuring the gamma rays 

but arkh only 36 of the 110 detectors it will 
eventually house. The current upgrade, 
which should be completed by Christmas, 
will boost it to 55 detectors and make it 
roughly equivalent in sensitivity to Eurogam 
11. And in a year's time, with 110 detectors in 
place, Gammasphere will pull ahead-but 
only until 1997, when a more powerful Euro- 
pean detector, Euroball, will bring the two 
sides roughly even again. 

This race for sensitivity among the detec- 
tor builders is paying real dividends for re- 
searchers. "Our chances of grabbing agamnaa 
ray when it comes along will be much bet- 
ter," says physicist Robert Janssens of the 
Argontze National Laboratory in Illinois. 
"For many years we studied the most com- 
mon things that happen, and that's basically 

researchers can "watch" it spin, "A super- 
deformed nucleus is the most d e c t  rotor of 
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it gives off when it is driven into 
unusual excited states. This already 7 
hot field promises co get even h o m ~  
with the almost 100-fold increase in 
sensitivity that the new generation 
of detectors will eventuallv achieve. 

The new gamma ray detectors I are basicallv s~herical metal s m -  - 
tures whid; hbld in place a multi- 
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tude of germanium crystal detectors. 
The impact of a gamma ray on the 
germanium creates an electric 
charge which can then be moni- 
tored electronically. Although the 
two detectors share these basic prin- Se~itivlty race. Berkeley's detecm (w 
ciples, they have different histories m b h e a d * * l  v i w a n d  E W  

I 
I aGd designs. Eurogam I1 is a com- 

pletely redesigned version of the earlier 
Eurogam I, which operated until March 1993 
at Britain's Daresbury Laboratory. The new 
array has almost three times as many indi- 

I 
vidual germanium detectors as its predeces- 
sor, giving it 10 times the resolving power. 

Gammasphere runs on Berkeley's 88- 
inch cyclotron, which accelerates ions in a 
spiral and has been in operation since 1962. 
Gammasphere was first used early last year, '$8 ka@; 
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what we know about nuclear structure," says 
Gammasphere director Frank Stephens. 
''Wow] we will be able to study things h t  
occur much less frequently." These rare 
events often ~e~ to the more subtle 
structural changes thak nuclei can d q p ,  
and give off much weaker signals. 

During the past several years, important 
new insights into the structure of the atomic 
nucleus have come from the study of short- 

the angular momentum from the colliiion sets 
them spinning at up to loZ0 rotations per sec- 
ond, thereby moddying the arrangement of 
protons and neutrons and causing the nuclei 
to assume unusual shapes-including rugby 
balls or even pancakes. 

The laws of auantum mechanics Drevent 
the spinning nuclei from slowing down 
smoothlv to their normal states. Instead. thev , , 
must hop from one energy level down to the 
next, giving off a gamma ray with each en- 
ergy jump-up to 25 gamma rays in the larger 
nuclei. Although this deformed shape lasts 
only about 50 trillionths of a second, it can 
reveal information not obtainable from nu- 
clei in their normal spherical state. The rea- 
son, says Stephens, is that from the point of 
view of quantum physics, "a spherical nu- 
cleus cannot rotate, because to rotate some- 
thing you have to be able to orient it in space 
and k q  track of its orienabn." Once a 
nuekus takes on an oblong shape, however, 

any nucleus we have seen," Stephens says. 
De~ailed analysis of these rotors is "telling us 
thiqp we didn't know before." 

One surprising early observation was the 
detection of seemingly identical energy lev- 
els in different superdeformed nuclei. This 
phenomenon, called band twinning, was en- 
tirelv unemected. because the different ar- 
rangement of particles in different nuclei 
would normally be expected to give unique 
spectra. Although squads of theoreticians 
immediately set to work on this problem, few 
physicists are satisfied with what they have 
come up with so far. "I'd say we're not there 
yet," says Twin. But the band twinning re- 
sults seem to be consistent with more recent 
data suggesting that some superdeformed 
nuclei give gapma ray bands in which the 
energies are &&ed slightly up or down. The 
curreritly favored interpretation of this result 
is that the rugby ballll-saped nuclei also form 
bulges or ridges along their long axes, giving 
them a aos section akin to a four-leafed 
clover. If this is correct, says Stephens, quan- 
tum calculations "will teach us more about 
how [protons and neutrons] interact with 
each other in these systems." 

In the meantime, says Twin, the new gen- 
eration dderectors "will enable us to solve a 
lot of the intriguing questions" that have 
been raised by previous studies. 'There is 
going to be a lot of data coming out in the 
next 6 months." 

-Michael Balter 




