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ABSTRACT 

A wire chamber missing-mass spectrometer is described. The 

data from four magnetostrictive readout chambers is di.gitized immediately 

after each event and stored in a. 72-word buffer which can be read by a 

digital computer. 
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SUMMARY 

A missing-mass spectrometer is used to detect chcrged decay products in the photo- 

production of strongly decaying mesons. The system consists of a production target, 

beam stopper, analyzing magnet, trigger counters, spark chambers, and a counter 

hodoscope. An IBM 1800 computer records data on magnetic tape, monitors the 

operation of several components, and analyzes the data from the spark chambers to 

give the physicist-operator immediate results about the physical parameters of the 

interaction he is studying. (1 12) 

. 

In particular the spectrometer has been used to observe the rr+n- decay of PO mesons 

photoproduced in a 9 BeV monochromatic photon beam at SLAC. The pions decuy 

in the target with cn opening cngle large enough to get around a five-inch wide 

tungsten beam stopper. The remaining beam is stopped in 15-in. of tungsten to 

avoid flooding the spark chambers. The two pions are bent back toword each other 

by a 20 kG field 1 .5 mcterv long. The pions emerge from the magnet and pass through 

a system of counters which trigger the spark chambers. 



Wire Cl,~iii~I,~r Spcct~~omc:tc:r--2 
S. 1-I. Williams ct ul 

Each spcrk chcmb~r consists 0 f two gaps driven by a single capccitor-induct01 

a;-I-cr:sc--mcnt \vI:icl~ cpprox Imctes a charged trunsmission line yielding c rectangular 

i/oltcgc pulse of 25 nsec rl:e time end 150 to 230 nsec durction. Both plcnes of 

each gcp ore comprised of wires at different angles. The plcncs of the two chambers 

arc at 0, +30, -30, and 93 deg with respect to the vertical. The other two chcmbcrs 

consist of two seis of 0 and 90 deg planes. The wire p!cnes are backed up by clumi- 

nized Mylar plcnes to aid in mu!<ing the field uniform ccross the chambers and to 

enc5lc the planes to be terminated in 16 2 resistance. The active areas of the 

’ chcmbers are 30- by 60-.in. and 17- by 4S-in. (two each). 

Readout for the wire chambers is 16 mcgnetostrictive wands. Tile readout electronics 

consist of 16 channels of four 13-bit scalers each. The scclers are started by the first 

fiducial pulse from the wand c;~d count pulses from a 20 Mhz clock. Each successive 

scaler in a chc;-;ncI is stopped by thz succcssivc pulses after the fiducial pulse: for c 

mo~~mum of four coordinates per plane. The 64 scclcrs ore then read inio ihe 1 SO0 

computer one by one via a single 16--bit digital input. 

The fast logic is set up to monitor the lxc,m end tri!ggiir the spcrk chumbers when c 

proper coincidence signature hcs been sctisficd. The eveni trigger cl:0 sti-obcs tIi2 



. 

ier:;;xrcll i;r;d I.Ju~!J spat icl rcsolut ion of tlic spark chamber trucks. The hodoscoi;c: 

cd :l”~j~,L!r . ,,-. ci)unfcr buffers arc reed into another 1800 digital input cilong with the 

spc~~i; cham~cr c!ata after e(ich cver;t. (1) A number of other instrument rccdirqs CII’C’ 

CISCI i-ccordcd on magnetic tape at the beginning arid end of each run and at ten-. 

i;lIIlUiC !(lAL’i.\‘i‘~Ic 
(1) 

_ I A_) dtil-ing the run. 

Work done under the auspices oi the U.S. Atomic Energy Commission. 

For presentation at the IEEE 15th Nuclear Science Symposium on the Expanding 
Nuclear World, Hotel Bonaventure, Montreal, Cancda, October 1968. 

. 

1 
lbijer 1.0 Lc pl-csentcd at this confcrcnce by R. D. Russell. 

2 
Pap:‘r to bc presented at thi s conference by M. J. Beniston. 

Y 


