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A b s t r a c t

d i f f e r e n t i a l cxttss sec t ions of the e l a s t i c backward

s c a t t e r i n g r e a c t i o n Л П. -*» П.ОТ~ has been measured a t

25 and 40 GeV/c i n t h e u ^ i n t e r v a l -0.07 £ u ^ 0.01 (GeV/o)2.



In this letter we present the results of the measure-

ment of elastic reaction

ft, -* XX (forwar j + Jf" (backward)

at 23 and 40 GeV/c '• • The experiment was performed at

Serpukhov Synchrotron by the optical spark chamber technique»

Ihe method used allowed one to select elastic events by re-

construction of the event kinematics using the angular me-

asurements» On the other hand, the detection system was

arranged so that to detect all particles (charged or not)

coming from the target. Thus, one could pick up elastic

events without making use of any kinematical constraints •

The experimental layout is shown in Fig.l. The pion

bean incident on the Dp target was defined by a scintillat-

ion counter telescope. A typical beam intensity was ^

particles per 500 msec burst. The one meter long cooled by

liquid, helium solid^arget was surrounded by 5 optical spark

chambers to detect the backward scattered pion as well as

any other particles or gammas coming from the target. All

events wxth charged particles and S* *s produced in forward

direction were rejected by an anticoincidence system. -Two

spark chambers and scintillation counters wejte used to dotes;*

the forward going neutron* The beam particles were removed

*•}• Preliminary results were reported at the ZV-th Internati-

onal Conference on High energy Physics, Kiev, 1970.



from the neutron detector by a 6 m-sjreeping magnet. The

spark chambers were triggered by e: coincidence between the

beam telescope, pion counter and neutron detector and a

veto of the anticoincidence system .

After taking the data the pictures were scanned and

all events with at least one particle going frvm the target

area were taken for coordinate measurements*

For the final analysis the computer program for geomet-

ry and kinematics reconstruction was used» After reconstruct-

ion some events (8%) *ith the interaction pion falling out-

side the fixed target volume were rejected. the events (9%)

with more than one particle going out of the target were

also rejected.

For the reconstructed events the elastic kinem&tlee

check has been made: the measured neutron coordinate (neat*

ron star vertex) was compared to the calculated one* She re-

,. levant distribution has shown almost Gaussian shape with no

visible Inelastic background **', thus no more selection

criteria turned out to be necessary. In the events taken

as elastic ws evalaa*f the inelastic background contaminate

ion being less than 1 or 2%,

The apparatus acceptance was calculated by a Monte Car-

lo program. After taking into account all necessary correct-
• • • ) ' ' • • • •

ions the overall uncertainty in the cross section values

*) The detailed description of the apparatus will be given

e l s e w h e r e » • -'[• ^ - ''••"• - "• ••"'• ' • - '

• * У ' .
;
 • '.••' . . . • -

• The rejected events with more than one track coming

from the target have not shown elastic kinematice.
• • • л • . ' • " • • • • • • • • ' • • . . ' / • ••

•/ the Olauber correction being small (less than
was unnecessary*



Ifl 20%.

The results of the experiment are listed in the Table.

In Fig.2 the angular distribution at 40 GeY/c i s shown

Gae can clearly see the sharp backward peak. The straight

line shown in Pig.2 i s a least square f i t of the differenti-

al cross section values to the exponential law

The value of В is (26±6) (GeV/c)"
2
 ; A • .444*.053

Fig.3 shows the energy dependence of у Л1и)ц-о *

comparison the*3t
+
p (the same isotopic state as *5t"1TL )

data * at 5.9, 10, 13.7, 17.1 GeV/c are also shown. The com-

parison of our data with the Cornell-BNL results * indicates

that the S-dependence at higher energies becomes less steep.

One can try to understand this result from the point of

view of Segge pole model. The analysis of the
;
existed data

on pion backward elastic scattering below 20 GeV/c has been

oade and the outcome was that one can fit the experimental

results *»^ to the Regge pole, formulae by introducing the

N(T •#) and Д <T m 3/2) baryon exchange. The obtained in-

tercept values for the two trajectories involved

( C3^
A
(O}^ +0.2 , Ыдг (О) S -0.35) were in ao contradict-

ion with linear extrapolations on Chev/-I?iautschi plot. It

was also concluded from this analysis that the ТТ
+
р back-

ward scattering below 20 GeV/c is mostly determined by S-

. exchange*. . ... , ;'...-.
 :
'. .......... й.. ••. . ,•. ....-.'•

Our data at 23 and 40 Ge7/c when compared with the data

5
 above ^ ip Ge7/c indicate that the slope of the energy



dependence of the cross section V / А М / Ц Г О corres-

ponds to acme positive value of effective olCo) ae if

the Д -exchange would likely to be essential* But if од«

assumes to have almost pure Д -exchange in ЗГ V\(/3\"*p)

backward scattering above "" 10 GeV/c one iiamediafcely runs

into contradiction with isotopic relation. For *P e 3/2 ex-

change one should have the *3T~p backward scattering

cross section to become nine times more than 71* р cross

section while in the experiment §*С^"Р) /£"(V р) ̂  1/5

(at 10-16 GeV/c). On the other hand, the backward peak at

40 GeV/c (see Fig.3) as in TT
+
p scattering below 20 GeV/c

turns out to be several times sharper than the peak obtained

in 7["p scattering (pure T * 3/2 exchange)*** . Thus again

indicates that up to 40 GeV/c the *ЗГV\(if* p*) backward

scattering is still governed by the T e % exchange. Thus we

should admit the nucleon trajectory is essentially nonline-

ar, when reaching u=0 it runs far above the Chew-Frautschi

plot linear extrapolation.
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T ABLE

I t (GeV/c)2

+ 0,013 2,3* 0,6

+ 0,004е 1,7-0,5

23 - 0,011 0,35* 0,13

- 0,030 0,27- 0,11

0,000 1,1 - 0,2

+ 0,005 0,462* 0,085

: - 0,005 0,439* 0,077

- 0*015 0,317* 0,069
4 0 - 0,025 0,223* 0,075

0,157* 0,064

0,171* 0,069
t • ' .

1 •» O,t37O 0,065* 0,065

0,000 • 0,444i 0,053



Figure Captions

Fig. l . The experimental layout

^1^2°3C4 beam telescope counters

GiT pion counter

C h l t Cn,, neutron detector counters

^зЛ2*3*4^п ve^° counters interspersed with

lead (R>)

K
l-5 ' *b 1 2 <>P

tical
 spark cnambers

D
2
 deuterium target

fe iron shieldiiig

M sweeping magnet

Pig.2, The backward elastic ТГ Yl differential

cross section at; 40 GeV/c incident pion momen-

tum a £ function «of u.

Fig.5. The incident momentum dependence of

Our. data together with the Cornell~BNb results.
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