
#eeting Takes Pulse of Laser Accelerators 
LovIsVIUE, KENTUCKY-For the small band of physicists ties then eroded the pulse into a series of shorter pulses, and the 
who hope to harness laser light to accelerate matter, a massive d t i n g  wake fields simply yanked electronsftom the plasmaand 
Japanese program to develop this and other applications of short- accelerated them to tens of millions of electron volts (eV). The 
pulse lasers (see main text) comes at the right moment. In l a b  method, Clayton thinks, might eventually be us$ul for making 
ratoties in the United States, Europe, and Japan, researchers are t ab l e - t ope l~sou rces  in the billion-evtangefor applications 
sharpening their picture of the interplay between laser l i i t  and that don't require tight, single-energy b d a .  
ionized gases, or plasmas-phe- In more dined accelerator 
nomena that will be cmcial to put- schema, the total amount of accel- 
ting &at-puise lasers (SPLs) t9 use eration will be limited by how far 
in practical devices such as accel- e h o m  can ride khii these in- 
erators. "A lot of the pieces are now tense laser pulses. In another talk, 
in place to achieve the things that, K d i  Nakajima ofthe National 
a few years ago, were merely d m -  LaboratoryfbrH~-EnergyPhpsics 
retical exercises," says Howard ~ T ~ J a p a n , r e p o r t e d ~ -  
MUchbergi a physicist at the Uni- nary evidence of pulses that remain 
versity of Maryland, College Parlr. tightly channeled over several cen- 

Milchberg was one of several tizneta rather than dispers@ in a 
dozen &em who heard more a haion of a millimeter, as tightly 
about those pieces during an f w d  laset pulses odinady do 
evening sympoliwn, held here in in a vacuum or a notmal gas. Ai- 
November during a meeting of the though such an &a has been o b  
American SociergPs divi- KEICS Na,. na uses this small laser for with pb 
sim d p h  physics, on SPLs and F-2 ?$-lor * at the channels created with a separate 
the electric fields they create in light pulse, the single-+, or "self- 
plasmas. The goal is to *ate particle accelerators hundreds of focusing," effect explored by Nhjima has remained elusive. 
times more compact-ad, ultimately, more powerful-than is Nalcajima said he achieved the seif-focusing in part by workingat 
possible with the best conventional technology, which uses ra- high gas pressures, and some mearchers say they want more data 
diifresuency (RF) cavities. instead of "surfing" on the electric to be sure of what's happerung. -It's very hard to know what's 
fields of RF waves in theae cavities, the charged particles in SPL- goa onn in the experiment, says Eric Esarey of the Naval 
based acce1eratm would accelerate in much shorter dismces bv Research Laboratom. 
riding on the muck more intense electric fields that fonn, liki 
waves behind a speedboat, in the wake of a laser pulse as it tears 
through a plasma 

ONe important &uacte&tic of the plasma, which affects 
prwtim of the d e  field, is its tendency to ring, like some 
fluid. electriiiid bell. at a h e n c v  that increa~es with the*% 
densky. ~d& know &at high-performance wake held ac- 
celerators will have to use laser pulses shaped so that their right 
pressure excites plasrna mades at precise resonances. Under those 
conditions, bunches of particles dropped into regions ofthe wake 
containing intense electric fields will accelerate unifomaly, e m -  
ing more Like a bag of sand than a handful thrown at the beach, 

But the concept can also be used without such close attention 
to detail, according to Chris Clayton ofthe of Califor- 
nia, Los Angela (UCL.A), who described "a quick and d i i  way 
to get [fast] electrons wing the cment technology." Clayton aed 
co-workers-kludittp UCLA's Chan loshi and A. E. Danmr of 
lrnperial College in Lokdm-ud pul& that were much l&ga I than needed to excite the optimum resonance. Plasma instabiii- 

One possible teckni4ue for probing mnditi~~l~ around such a 
pulse was offered that evening by Michael Downer of the Univer- 
sity &Texas, Austin, and presented elsewhere at the d r e n c e  
by a group at the b l e  Polytechnique in France. Warking with 
Austin mueagues Tosh'i Tajima, Craig Siders, d *, 
h e r  shawwl that the wake field saucaae auld be probed 
with qmace, less intense pdm of liit that serve not asaccel- 
erratorsbutasprobes.Th~pdsespmpagatefasoerhare;iswhete 
the density of plasma eleswons is lower, allowing -hers to 
nsap out the shape ofthe m i l i i  wake itself. 
More powerful, multistage extensions of the idea, and p c t i -  

d apphtions such as table-top accelerators, will require a big 
boost in the overall &ciency ofthe laser system-the percentage 
of the power drawn from a source that ends up in accelerated 
patticleg-as well as a technique to synchronize a d e s  of such 
devices, says Tajima, who organid the symposium. Still, he a d  
hisco~hadheardenoughtokeepthemcallringlareinto 
the night, discussing how to hamess the energy of a growling M d  

-James Glane 

cations, thinks JAERI's time frame for these 
innovatione2 to 3 years for x-ray lasers, 
according to Iizumi-is "too optimistic." 
There is no guarantee that laser accelerators 
can even be built, he notes. But he adds, "I'm 
very excited about this initiative." 

For now, Iizumi's first priority is to recruit 
topnotch researchers, including a director for 
the new center. Talks are under way with 
several overseas scientists, says Arisawa, al- 
though no agreements have been reached. 

Iizumi says it could take 5 years to reach the 
center's intended target of 200 scientists, who 
are expected to be working in new facilities 
at the Keihanna Science City near Osaka. 

Still, many university researchers, both in 
Japan and abroad, wonder whether JAERI 
isn't rushing things. Maryland's Milchberg, 
for one, says JAERI's initial investment 
might be better spent on developing the un- 
derlying principles of laser accelerators and 
x-ray lasers. However, even its critics agree 

that, if JAERI's goal is to support a full- 
fledged program in compact lasers, the 
agency is doing the right thing by building up 
the necessary infrastructure. "In this country, 
the only crew that could do something like 
that would be Livermore," he says. Indeed, 
with JAERI poised to spend half a billion 
dollars over the next 5 years on compact 
lasers, the only thing about the program that's 
small may be what comes out of the lab. 

-Dennis Nomile 
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