
4. Pattern produced by pointing a camera 
into a single block of lead glass with a 
photomultiplier against its far surface. The 
block is 48 cm long and of square cross-
section, 4.5 x 4.5 cm2. The photograph was 
taken at Cornell. 

(Photo by Dale Carson) 

of about 3 0 0 MeV) by hav ing other 
detectors in act ion in a hybr id se t -up. 
T w o mul t iw i re propor t ional chambers 
w i l l be instal led close to the streamer 
chamber vo lume and shower counters 
w i l l add an energy loss measurement. 
A b o u t 100 0 0 0 pictures s h o w i n g scat
ter ing w i t h h igh transfer of energy are 
hoped for and they w i l l be measured 
on t w o HPDs at DESY. 

The second exper iment by a Cornel l 
g roup w i l l use a large aperture magnet 
f i l led w i t h mul t iw i re propor t ional 
chambers (about 20 0 0 0 wi res in a l l ) . 
A b o u t half the chambers are n o w 
complete and tested. To avoid f l ood ing 
the chambers w i t h unwan ted data, a 
very clean incoming electron beam 
is needed (and has been achieved up 
to the magnet input ) as we l l as special 
manoeuvres (such as horseshoe shap
ed shields around the beam path 
th rough the chambers to prevent l o w 
energy electrons produced by the 
beam s w a m p i n g the chambers) . A n 
event rate of a f e w per second is 
ant ic ipated and, w h e n the system is 
eventual ly operat ing, it w i l l obv ious ly 
ou t -pace the capabi l i t ies of the strea
mer chamber. 

A t present the exper imental p ro
gramme involves about 8 0 physicists. 
W i th in the present scope of the pro
gramme and suppor t faci l i t ies, about 
one more g roup cou ld be a c c o m m o 
dated. This is a small enough number 
to enable the Laboratory to maintain 
its universi ty atmosphere w h i c h is 
un ique among h igh energy physics 
research centres. The current budget 
prov ided by the Nat ional Science 
Foundat ion is about $ 3.5 mi l l ion 
per year. 

Future developments at the Labo
ratory depend heavi ly on the progress 
of the superconduct ing r.f. accelerat
ing cavit ies. As reported in the J u n e 
issue (page 1 6 5 ) , encourag ing results 
have been obta ined w i t h the eleven 
cell test sect ion w h i c h was instal led 
in the synchrot ron earlier th is year. 

It achieved the first ever accelerat ion 
of beams to GeV energies using a 
superconduct ing accelerat ing st ruc
ture. The test sect ion has n o w been 
removed to at tempt to improve its Q 
value by t idy ing up the n iob ium 
spacer located between the t w o halves 
of the structure proper. 

If these cavit ies can be mastered, 
they w i l l make it possible to pour 
more energy into the accelerat ing 
beam to compensate for the h igh 
energy losses due to synchrot ron 
radiat ion w h i c h rise rapidly w i t h 
increasing energy. A t present, for 
12 GeV operat ion, about 1.8 M W are 
pumped into the f ive cavit ies d is t r ib
uted around the r ing and a h igh 
propor t ion of this is lost due to the 
resistance of the copper wa l l s of the 
cavit ies. A superconduct ing cavi ty 
w o u l d lose on ly about 20 W due to 
residual resistance in the cavi ty 
( t hough 4 0 k W of refrigerator power 
w o u l d be needed to prevent temper-
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ature r ise). 
If the superconduc t ing cavit ies 

succeed, a 25 GeV electron synchro
t ron cou ld be feasible w i t h rebui l t 
magnets in the exist ing machine 
tunne l . A bigger j u m p in energy, 
however , w o u l d be much more desir
able and some though t has been g iven 
to a n e w 5 0 to 70 GeV ring on a 
di f ferent site. Sums of money in the 
30 to 50 mi l l ion dol lar region w o u l d 
be needed for such a project. 

DUBNA 
Determining the life 
of the positive muon 
A further b ig increase in the accuracy 
of measurement of the life of the 
posi t ively charged muon has been 
achieved at the Jo in t Inst i tute for 
Nuclear Research by a team leaded by 
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H. Grunder and A. Ghiorso exchange 
congratulations during the lab's celebration 
of the Bevalac's success. 

V. Z inov. The posi t ive muon decays 
into a posi t ron, a neutr ino and an t i -
neutr ino w i t h a l i fet ime n o w deter
mined to be 2.19711 ± 0 .00008 [is. 

The first relatively accurate measure
ments (1 part in 10~ 3) were made by 
several groups dur ing 1 9 6 2 / 1 9 6 3 . 
Af ter an interrupt ion of ten years, 
J . Duc los et al., using a new techn ique, 
succeeded in increasing the accuracy 
by several t imes (2 .1973 ± 0 .0003 [is, 
as reported in Phys. Lett. 47 B, 
4 9 1 , 1973 ) . However , these and the 
preceding measurements suffered f rom 
a basic l imi tat ion on accuracy w h i c h 
s temmed f rom the small sol id angle 
over w h i c h the equ ipment cou ld 
record positrons. 

The special feature of the n e w 
techn ique is that the posi t rons result
ing f rom muon decay can be recorded 
by a Cherenkov counter capable of 
operat ing in 47t -geometry. Conse
quent ly it has been possible not on ly 
to increase the speed at w h i c h 
statist ics cou ld be co l lected, but also 
to reduce the background and e l im i 
nate the effect of the asymmetr ic w a y 
in w h i c h the posi trons emerge. In 
add i t ion , in v i ew of the h igh pos i t ron 
energy of decay it has been possible to 
record them w i t h the d iscr iminator set 
at a fair ly h igh level and el iminate the 
background of l o w energy particles. 

The measurements were carried ou t 
on the synchro -cyc lo t ron , generat ing 
a pure muon beam w i t h a m o m e n t u m 
of 130 M e V / c and an intensi ty of 
7 x 1 0 3 particles. The Cherenkov 
counter was f i l led w i t h water w h i c h 
acted also as a target, in the centre of 
w h i c h the muons were s topped. On ly 
those events w h i c h corresponded to 
the appearance of just one muon and 
one posi t ron w i t h i n a gate 20 [is long 
were recorded by a computer w o r k i n g 
on- l i ne . Measurements were made 
dur ing four runs to ta l l ing 100 hours of 
accelerator operat ion dur ing w h i c h 
1 0 9 useful events were observed. 

A fur ther substant ial increase in 

accuracy cou ld be achieved w i t h such 
a se t -up by improv ing the high speed 
posi t ron detectors and exp lo i t ing to 
the fu l l their 4 TU capabi l i ty. 

BERKELEY 
Turn of the heavies 
Storming d o w n the hil l f rom the 
SuperH ILAC in the early hours of 
1 Augus t a beam of C 6 ions entered 
the Bevatron and 2.5 [iA were acceler
ated up to an energy of 0.56 GeV/ 
nuc léon corresponding to 0.5 T in the 
magnets. This combina t ion of the 
modi f ied heavy ion linear accelerator 
and the rejuvenated Bevatron at the 
Lawrence Berkeley Laboratory, 
chr istened the Bevalac ( June issue, 
p. 213) is n o w the most power fu l 
heavy ion accelerator in operat ion. 
Not content w i t h th is first effort, the 
team headed by H. Grunder and 
A. Ghiorso set about t un ing the 
transport l ine and by the f o l l o w i n g 
af ternoon had injected 7.7 [iA — later 
10 [iA — and had raised a beam of 
1.6 x 1 0 9 particles to the max imum 
energy of 2.1 GeV/nuc leon . 

The transport l ine is a t r icky part of 
the h o o k - u p as the contro l system is, 
for the present, rather rudimentary, 
but before the end of the day some 
60 % ef f ic iency in transmission had 
been achieved and 15 \iA in jected. 
Moreover a beam of 4.5 x 1 0 8 ions 
had been successful ly extracted. Work 
over the next f e w days pushed the 
intensi ty of the injected beam of C 6 

ions up to 60 [iA and on 11 Augus t , 
the beam was used in an exper iment 
on the superdense nuclear states. 

That comple ted , a new run was 
started w i t h N e 1 0 ions and relatively 
qu ick ly a beam of 16 was being 
injected into the Bevatron and an 
extracted beam of up to 1.5 * 1 0 8 ions 
at fu l l energy was being recorded in 
the external beam channel , and was 

being used for exper iments by phy
sicists f rom LBL and S LAC. 

Tests in the near future w i l l be made 
w i t h A 1 8 ions and it is hoped to w o r k 
up in due course to Kr 3 6 . For much 
heavier ions to be accelerated the 
vacuum system of the Bevatron w o u l d 
have to be improved. For the imme
diate fu ture the most important j ob is 
to get a n e w computer system into 
operat ion w h i c h can take over the 
cont ro l of the entire beam transport 
and accelerat ion process. 

KEK 
Linac operates 
First beams were accelerated in the 
KEK linac of the Nat ional Laboratory 
for H igh Energy Physics at Tsukuba in 
Japan at the beg inn ing of August . A 
beam intensi ty of 3 m A at 20.3 MeV 
and a pulse length of 20 [is was 
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