
J~UROl::IJ.i.)AN ORGJ!.NIZ.ATION FOR l\TUCI,E.AR 1:1ESEARCH 

Figure 4 shows tho experimental arrangement. 

A characteristic event will show one y ray converted in 8 6 . and 

another y ray producing a :3hower in Ss or S7 or S1 o • 

) 

The chambers will be triggered on a coincidence A, G:tCa (C3 suit

able twofvld). 

This demandg that 

1) no neutral partiolea leave tho hydrogen target 

2) no largo angle 1r
0 are produced 

3) charged particles are produced in.the convertor chamber 

4-) thai charged particles have moment~?; P 1+ P2 = PT adding to 8 < Ptotai<10 Gev. 

We expect to work with a flux of y5 105 rr- per pulse, where 2 <¢ < 6. 

We lmow tha·(; the total cl~oss section for producing y rays with 

8 < .:nv .< 1.0 · ia 0•50 1 o-·26 cm2 ster-1 > and falls off at "' 2° from our survey 

measurements (. tn bo published in Nuovo Cimento). With an 8% convertor thick

ness we will·,record a 'Gota1 nurriber of ¢/20 count.s per burst. Very possibly 

most of these are cl'111rge exchnnge events. 

If we ta~\:e a 11 theo:t:'eti.ca1 11 lower limit from the 1f+ P, ·rr- P 
,/ 

total cross sections and afJsume all the 1r
0 channel amplitude is the 

imaginary amplitude given by th':.< optical theorem, then we get abou~ ¢) 30 

charge exchange events per machir.e pulse, 



2. 

Thus our trigger rate will not exceed. one in three pulses 

(if pj = 6), and our rate ot' chiJ .. rgo exchange events should be at least of 

the order of 1 in 1.5 pulses (:for a pessimistic ¢ :::: 2). 

Each event is over-determined j.n that the shower producing y ray 

mua t lie on a well determined cone) and therefore the presence of' one rr0 can

not be confused with 2 y rays arising from another pz·ocess. The energy 

distribution of the rr0 from the reconstruction of the event should be good 

to about mrr in about 50% of the events and therefore inelastic processes 

such as rr- + F 4 N + rr 0 + rr 0 should not only trigger the anticoincidence 

but also fail in the kinematic fit. Processes such as 11- + P 4 A + K0 should 

fail the kinematic fit even if only one rr0 enters the system. 

PRECISION OF MEASUR1~ENT 

The measurement of the angle and momentum of one y ray.are sufficient 

to det·ermine ·the angle of the. rr0 to ± 10 mr. Using the orientation· of the 

second y and the energy of the first y we estimate an error of < 2 mr in 
"" 

tho ~0 emission angle. 
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Figure 1 : 

Ha 30 em long hydrogen target 

A Anti-counter (scintillation and Pb) 

A' Anti-counter (scintillation only) 

S1,.:a,.:s,4 'I'hin plate spark chambers define beam momentum and angle of 

incidence on target 

s~, 7 , 10 Spark chambers cover all solid angles not covered by A in 

forward direction, they contain 6 to 10 rad lengths of Pb 

St,a,9 Thin plate spark chambers for y ray conversion and momentum 

measurement 

.An array of 24. scintillation counters. 

Su.·Jt.'il~ ~ 
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2 July, 1963 

The only chango in tho apparatus from recording rr- + P ~ y + anything 

is to insert the anti-counter around the H2 target. This should not take A 
more than 2 shifts addi tionaJ. machine time. 

At one good event in 30 :pulses we should collect about 1000 

charge exchange oventsa day. We consider 2000 events a sensible guess at 

the nUJiiber to record) (until the analysis of angular distribution is com

pleted we can only guess) and consider that 10 shifts of machine time 

should cover ·this with a small safety margin. 




