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Propo=êL for an experinent at SC to search
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J$lroÀustia&.
The experireental situation concerning the ,ry interaction at

low energy ernd. ln thc s state has not. yet been settIed., rn a we!.l

imolin experinent perfon:red in Borkeleft/ a striking anoaaly in the
z

He- speetrun in the p + d. reaction has been found lead.ing to the
hypothesis of a .strong rt interaetion at threshold and w:ith I = 0.
Such a.resutrt seens hard to reconcile with the ind.ications coni.ng fron
the theoretical lntprpretation of the tau a*""y2) and with the enerry
dependence of pion production in pion - nucleon collisions near-\
threshold./1.

several experinents have atterrrpted to observe such an anonaly
(refemed to hereafter as aec) uotii in photpproduction and in n'-p
eo]-lision, Tahle r shows the results of these atteupts. The last two

experirnents in the List show the iiBC decaying into two charged

partlcles.

tle are here proposing an oxperirient to search for the anomaly

by stud.ing the process

+îr +p -> n+r +T 1)

at an incom'ing pion energy of about 280 Mev e j/") and looking at the
nass spectrun associated. with thez-+a-- systen, r

Given the low energy at which the two pi-ons are:prôduced we hope

to concentrate on the foll_owing probleflsi-
1) rf the /r.Bc anoraaly is the::e rrtre *ant to rneasurê its width

with good resolution and, possibly, the variation of its
properties as flrnction of the inconing pion energ5rr
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2) In ease the.;ÀB0. (as it seems) is a resonanco in the

physical region it nay decay in to 2 pions or 2 pions

plus a Y T4yt according to its G parity; it is general-

J-y expecteit that such a resonance wilL have positive l

parity. This can be checked with our apparatus.

3) If thn wid.th of the resonance is narrow enough to excLucle

the presence of a strong final state interaction between

'l the pions and. the nucleonn the arrgular distribution of

the 2 pions can give'information cn the spin of such a

dipion state,
" If one selects Â30rs emitted in the very forward. directiont

the neutron will take a negligible (f - 10 MeV) recoiL êrêrglr

This neans that the total energy of tlne tnr systen is pratically

.@}1 being close to the total energy of the incident pion

(+ff UeV), lhe angle between the two final pions is a very

sensitive function of the kinetic energy of the two picns in the

ABC rest systen, that is T = nABC - ho. Detailed. calculatlons ''

(Figs. L ancl 2) show thatr for the ceses we would like to select,

by raeasuring the energies of the two pions Ïiithin' say 1 5 MeV

and the openlng angle within i to, T can be deternined as

accurately as (z - 3) ttev (a9o< 
"l,Bc 

. 540 Mev).

trbcperi-ûen&rl set upi

The experi-nental set up is shown in fig. 3.

The bean (eeO - 500 MeV) is prepared in a way sinilar to that

devlsed by W. Middelkoop et a1o (private conrnrnication), and it
seêas reasonable to expect ln thls range of energies arouqd 5 104

Tr per second..

To trig ger the spark chanbers the foLLowing cond.itions are

asked,

a) coincidence I23 to define an interaction in the target

together with

b) at least one charged. particLe in each of the counte3g 4r

5, 6, (see fig' no. 1) and. no particle in counter 7
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c) moreover counter 4 has to give another trulse, fairLy

nonochromatic, and delayed with respeet to 1tZ3+) coning

fron the decay product of the stopped positive pion
r*+( o- * p-).

Irile hope to be able to recognise I/S of the r:-* stopped. in

counter 4.

Under these cond.itions reaction (1) should be strongly

selected against the other possible competitive onesr nar:eIy

7r *P+ rr +P 2)

3)T *P+ 1r,*'îr +p

o'*pu oo *n 4)

by the deuand of a stopped a'* (in oouater 4) and the geonetrical

arremgeaent of the counters'

Both z'- r:.nd 7"* f*,, reaction (f) enter the thin pJ.ate spark

cha^nrber (iVo.f ) which is here used to neasure the atgle between the

two clnrged. particles.

The spark chanber No.2 will be a range spark chanber and' it
is neant to neasure the rcmge of the negative pion (the energy

of wh:ich varies between 30 anri. 60 MeV),

The range of the r/ entering counting No, 4 will be given

by the pr.ilse anpli.tude of the counter, the thiclaeess of rqhich

is about to gr/cnz.

Tho selected 71+ produced in reactlon (1) have an enerry which

varies between 60 and 90 MeII. Thus we select preferentially the

ABC (if it exists) as the decay angle between the two pions is
around 5Oo. (See fig.No,2") The r:raxi::run opening angl-e between

two particles produced in the target theit our apparatus is able to

accept is about lOOo.

Assur:ring a +* ^ for ABC production of the order of lOpb/ster
dll =O

we expect about 10 ABCts per hour, having assuned the follorring

p,arameters
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1 4t
Ineident 'rr flux 5-10'/seeond

&}:erry ofn" between 280 and 100 MeV

Solid angle counter No"4 2.IO-2.4F ster

Counter No.5 50 x 40 cnt
I

n" 
+ cleteetion efficiellcf æ .3

For thls :experitlent we need

a) nachine'tine to prêpare thc bean

b) imchine tirre to test the a-* detector, the electronics

and the spark chanrbers 20 shifts

c) iaachine tine for dcta taking 3O shifts
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TABTE 1

:I.ï]ÎHORS I

Berkelmann et aI"
P-R"1. I zl+ (rger)

et al
2, r7o (rgoo)

Bernard_ini et a1"
N.c. u, 26s (tg>g)

Mid.d.elkoop et :r,1"
0ERN (rger)

Richter
Stanford- preprint

Abashian e
DDTNr.aL..lr. Ll

J. Button et al
P.R. L26, rsrà (Lg62)

z
t.

REACTTOI'I CRCSS-S ECTION cm2

I + p -* (nac)*p -- ,,+* n-+p < 5 Lo-,'/"-r.

y + p -* (aac)+p * p *no* y (- 1 to-1l/st.

y + p-* (aec)+p < 1 to^1rfst.

no effect proton + T ts

no effect proton recoil

no efflect neutpn * yls

RESÏJTI

no effect

effect

effeet

}ETECTED P/TRTICLES
Iproton + n'

r + p - (tlc)+n* rl.+"o+ y ., 5 to-za

y+p*(alc)+p =0.SXzlto^1rfst effect (r) probon

y + p -* (nnc)*p * p*n** ,, - .,.to-1L/rt" effect ( t) proton --+ both nts
Stoppini e'b al.
Frascati- ( pri.rate pre ^
print) and SfF
communication

V ûL.

15 (r9er)
1p+d*He +(arc) 4 :ro*1l/st. z,

Het

charged- 'ir I s
J

P + p -, 2n' + 2n +rin"
(luutte chamber) '"
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