
The DESYI Heidelberg experiment installed in 
the southern intersection region of the DORIS 
electron-positron storage rings. The cylinder in 
the centre contains drift chambers and scintilla­
tion hodoscopes. On both sides of it, rows of 
sodium iodide and lead glass counters for 
energy determination and iron walls for muon 
filtering are visible. The positron beam is 
entering from the top of the photograph. 

(Photo DESY) 

w i t h the stored beams. Acco rd ing to 
schedule, PLUTO was taken ou t of 
the area in February and w o r k is n o w 

jeing carried ou t to improve the 
detector and its data hand l ing system. 

A t the northern intersect ion region 
the doub le arm spectrometer, DASP, 
has been look ing for the decays of 
the n e w particles. Its nonmagnet ic 
inner detector has a h igh detect ion 
ef f ic iency and good angular resolu­
t ion for gamma rays of more than 
100 MeV. It was therefore used to 
s tudy neutral decays. No peak was 
f o u n d in e+ e~-> y y at 3.1 GeV w h i c h 
supports the spin J = 1 assignment 
to the particle. Upper l imits for the 
decay into t w o gammas, gamma and 
neutral p ion , T J c and gamma can be 
derived f rom the data (reported in 
Physics Letters). Y ) c is a hypothet ica l 
heavy particle of mass greater than 
2.6 GeV decaying into t w o gammas. 
Several events have been observed 
w h i c h are consistent w i t h the decay. 

The decays of the n e w particles 
into muon and hadron pairs have been 
invest igated w i t h the t w o magnet ic 
arms of DASP. Cover ing a sol id angle 
of 0.9 steradian they offer g o o d 
momen tum and t ime-o f - f l i gh t resolu­
t ion and good particle separat ion. 
Electrons and muons are separated 
f rom each other and f rom hadrons by 
shower and range counters. Pions 
and kaons can be separated up to 
1.7 GeV/c , kaons and protons up to 
3 GeV/c . The angular d is t r ibut ion of 
muon pairs at 3.1 GeV is consistent 
w i t h a J = 1 particle. There is no 
s igni f icant f o rward -backward asym­
metry and no pion pairs were f o u n d 
at 3.1 GeV. This is strong evidence for 
isospin I = 0. A lso, no kaon pairs were 
seen but the decay into proton and 
ant iproton has been observed. 

Inclusive particle distr ibut ions were 
measured by t r igger ing on a charged 
particle in one of the magnet ic arms 
in co inc idence w i t h a charged particle 

or pho ton in the inner detector. The 
kaon /p i on and p ro ton /p ion ratios are 
r ising w i t h increasing momen tum. 

The cascade decay of the 3.7 GeV 
resonance was studied by look ing at 
muon pairs w i t h an invariant mass of 
3.1 GeV /c 2 . In about half of the cases 
the muons were accompanied by t w o 
charged pions. A lso events w i t h t w o 
neutral p ions and events w i t h charged 
tracks and /o r photons have been 
observed w h i c h cannot be classif ied 
aS 7 U + 1Z~ Or 7 T ° 7 T ° . 

A t 4.1 GeV some data has been 
taken and is awa i t ing analysis. In the 
near fu ture the DASP team wi l l c o n ­
centrate on details of the 3.7 GeV 
part icle. The inner detector w i l l be 
comple ted in order to get a better 
pho ton ef f ic iency at l o w energies. 

The exper iment of the DESY/ 
Heidelberg g roup replaced PLUTO at 
the southern intersect ion point . Their 
apparatus aims to ident i fy charged 
part icles, to measure energies of pos i ­
t rons, electrons and gammas and to 
separate hadrons f rom leptons. To 
detect charged particles, an inner 
detector consis t ing of cyl indr ical dr i f t 
chambers and scint i l lat ion hodoscopes 
is instal led around the crossing po in t 
of the c i rcu lat ing beams cover ing 
about 85 % of 4 T C . The energy measure­
ments are performed w i t h sod ium 
iodide and lead glass counters sur­
round ing the inner detector. In add i ­
t i on , dr i f t chambers are instal led be­
h ind 60 cm of iron to ident i fy muons. 
Data has been taken at total energies 
of 3.1 and 4.1 GeV and the g roup 
hopes soon to get in format ion on 
inclusive gamma and neutral p ion 
spectra and w i l l look for gamma 
transi t ions. 

Gordon Conference 
A conference on 'H igh Energy Ha -
dron ic Interact ions' w i l l be held at 
Mer iden , N e w Hampshire, USA f rom 
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1 8 - 2 2 Augus t . It w i l l be of the 'Gor­
d o n ' type and has nine subjects — A 
theoret ical in t roduct ion ( H . Harar i ) , 
A n experimental overv iew (G. G iaco-
mel l i ) , The n e w particles (G. Go ld -
haber) , Dif f ract ive phenomena — 
exper imental ( M . Derr ick) , Dif fract ive 
phenomena — theoret ical ( M . J a c o b ) , 
Single particle d ist r ibut ions ( H . Sens) , 
Correlat ions among produced particles 
(C. Q u i g g ) , Phenomena at large t rans­
verse m o m e n t u m (L. Di Lei la) , A look 
fo rward (S. Wo j c i c k i ) . Further infor­
mat ion may be obta ined f rom J . Lach 
at the FermiLab. 

RUTHERFORD 
More light on 
accelerators 
The possibi l i ty of using the l ight f rom 
high power lasers to accelerate charged 
particles was recently put fo rward by 
K. M izuno , S. Ono and 0 . Sh imoe 
(see Nature 17 January , page 1 8 4 ) . 
W i t h the h igh e lectromagnet ic f ields 
available w i t h modern lasers, the t a n ­
tal iz ing f igure of 1 G e V / m was quoted 
as a potent ia l rate of accelerat ion, 
leading to speculat ion on book-she l f 
accelerators being just around the 
corner. A t the Rutherford Laboratory, 
the w e l l - k n o w n accelerator theore t i ­
cian J .D . Lawson has taken a look at 
th is problem (Ruther ford Lab. lecture 
notes R L - 7 5 - 0 4 3 ) and, unhappi ly , he 
conc ludes that th ings are not qui te so 
br ight as they migh t f irst appear. 

The idea seems to have been c o n ­
sidered first by another Japanese 
physicist , K. Sh imoda in 1962 and has 
been taken up several t imes since. 
Basically, it a t tempts to use the inverse 
of the effect seen in an exper iment by 
E.M. Purceil and S.J. Smi th in 1953. 
They f i red 3 0 0 keV electrons a long 
the surface of a d i f f ract ion grat ing (at 
r ight angles to the grat ing l ines) and 
observed that l ight was emerging at 

angles calculable f rom the usual grat­
ing fo rmula . This must decelerate the 
electrons since they are g iv ing off 
energy. If w e can send l ight back at 
the grat ing in the r ight way , perhaps 
w e can accelerate particles a long its 
surface? 

Lawson first considered using a 
plane l ight wave and wo rked f rom 
there to set up appropriate cond i t ions 
for accelerat ion. Maxwe l l ' s equat ions 
obv ious ly impose l imitat ions and a 
plane wave cannot accelerate particles 
in its d i rect ion of mot ion because its 
electr ic f ie ld is perpendicular to that 
d i rect ion. T i l t ing the wave th rough an 
angle overcomes th is obv ious restric­
t ion but accentuates the problem that 
the wave w o u l d be travel l ing faster 
than the particle and therefore cou ld 
not consistent ly make the part icle feel 
the accelerat ing f ie ld. A dielect ic 
med ium w o u l d s l ow the wave d o w n 
and the associated l ight wave at its 
surface cou ld then have the desired 
propert ies — some electric f ie ld po in t ­
ing in a d i rect ion to accelerate the 
particles and keeping pace w i t h the 
particles. 

Unfor tunate ly , there is also an u n ­
wan ted electric f ie ld at r ight angles 
to the g o o d direct ion and the ratio of 
th is to the useful f ie ld increases w i t h 
the energy of the particles. Very h igh 
energies cou ld be ruled out . Using a 
d i f f ract ion grat ing rather than a d i ­
electr ic slab doesn' t improve the s i tua­
t i on , its effect can be analysed as a 
comb ina t ion of plane waves and 
waves of the type descr ibed above. 

Br ing ing t w o grat ings or dielectr ic 
slabs very close together and acceler­
at ing particles be tween them w o u l d 
make it possible t o escape f rom the 
impasse since their accelerat ing f ields 
w o u l d add wh i le , on the symmetry 
plane, the unwan ted transverse f ields 
w o u l d cancel out . A w a y f rom the 
symmetry plane the transverse f ields 
increase rapidly and w o u l d push the 
particles s ideways ou t of the beam. 

To keep the s ideways effect smaller 
than the fo rward accelerat ing effect, 
the grat ings or slabs w o u l d have to 
be very close together. (Simi lar c o n ­
c lus ions were reached by A. Lohmann 
in an unpubl ished I B M note as long 
ago as 1962.) 

Lawson conc ludes that a miniature 
l inac of t iny bore migh t be feasible 
w i t h accelerat ing f ields of about 
200 M e V / m for pulses less than 1 ( J V 
long. W i t h a h igh br ightness electron 
microscope as source, it m igh t y ield 
a f e w nA of current. 

' Non-synchronous ' accelerat ion 
(where the charged particles get one 
sudden enormous boost in energy at 
a sharp laser focus rather than a c o n ­
secut ive series of energy nudges as 
laser l ight is appl ied a long the length 
of a l inac) migh t sti l l be interest ing 
but it is not clear h o w it cou ld be 
used to make a useful accelerator. 
Nevertheless, the subject of particle 
accelerat ion using l ight is a very 
ent ic ing one and w o r t h y of serious 
at tent ion. 

WESTFIELD COLLEGE ~ 
WES-POP 
St imulated by the success of A I X -
POP, the science popular izat ion exer­
cise carried ou t dur ing the particle 
physics Conference at A i x - e n - P r o -
vence in 1973, West f ie ld Col lege Lon ­
don t ook up the chal lenge of c o m ­
munica t ing the fascinat ion of science 
in their o w n 'Carnival of Science — 
WES-POP ' . The Carnival was ini t iated 
by E. Leader, w h o led the preparations 
w i t h part icular help f rom V. Bul l , 
C. Cooke and M. Green. 

A provocat ive publ ic i ty campaign 
preceded the Carnival day and the 
w h o l e event was arranged to be l ight-
hearted and yet to convey scient i f ic 
principles. Part icipat ion of the visitors 
was encouraged w i t h exhibi ts such as 
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