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A B S T R A C T

An observation of the reaction JT~+ и —» P + Д~ (1236) (Д -

backward ) at 1.68 Gev/c is reported. Cross-section is estimated»

ZS =(241+87) /^(Gev/cf 1 U =O.IoI(Gev/c)
a
. The results are

compared with theoretical ̂ calculations i'or triangular mechanise

of the reaction.

| Институт теоретической и экспериментальной физики



The study of nuclear reactions at high energies gives exten-

sive information about the nuclei and elementary particles(i,2,pj.

Among the direct reactions the so called pole mechanism has been

comprehensively studied both theoretically and experimentally [i]

(corresponding diagram see on Fig.la). It has been found to nave

some application limits (e.g. small momentum trasfer to residual

nuclei Zj. It is natural to assume that beyond the limits a contri-

bution of rescattering on the residual nuclei Z increases. The sim-

plest diagram with the rescattering process is the triangular one

(•?ig.Ib). The extraction of this mechanism, however, has some dif-

ficulties because of lack of the specific features in kinematic dis-

tributions of the products of the reactions, but -лпег. С and Z produ-

ce a resonant state the identification of the triangular mechanise

facilitates. In particular the reaction with large momentum trans-

fer to one of the deuterons nucleon is convenient for study of the

triangular mechanism

37"+ Ji -» P + Л" (1236) (backward Д" ) CD

In ref. £*] theoretical investigation of reaction CI) on the base

of triangulvmechanism (Fig.Ic) has been undertaken.

It should be mentioned that the jutiiors of ref. [?] pointed

out that the study of the reaction (I) gives the information aoout

the admixture of the Д-wave function in deuteron (d-вДД). оее

diagram on Fi^.Id.

In general the role of the Д wave function in nuclei is uow

widely discussed in connection .vith different aspecc^ *>i" relai-ivi—

stic nuclear physics.

.Ve have search for the reaction (I) at 1,66 J>.v/̂ . ?ne exi-e-

ricent was performed on Jz-ntzer oat̂ iet spectrometer ITbP rti'. ;)J.

Longitudinal cut of the spectrometer is shown in Fig.2. There is з

liquid deuterium target surrounded by the spark chambers at Lhe en-

trance of the spectrometer.The flHKchaiabers detect t:ie beat» parti-



cle'and^the Backward" going products.'The four "MKt*"
c
bam5ers CFlgV3)

are used for aide detection of charged particles, and Drinfor

detection of forward going ones. The trigger system is of the

ref.f7] type.The missing mass method has been used for stuay of the

reaction (I). In Fig.4 the missing mass (to the fast proton) spec-

trum (llj) is plotted, here the assumption that the target particle

is nucleon has been made. Protons were registered in the laborato-

ry angle region nearby 0°. At IC—0 quasielascic backward scatter-

ing peak is observed. Missing mass bquareJ.(Ii j), calculated when

tile target particle is assumed to be deuteron is connected with M^

through the equation

U
xaL =

 a i
x

 + 2rn
*~

 u
-

 ( 2 )

Here m
M
-mass of nucleon, I! - squared momentum transfer from ЗГ to

proton, (m
A
=2m

M
 is assumed). At P

x
.= 1.68 Gev/c, 11,.»»= 0.2(Gev/c)

 }

using equation (2) one can see that expected peak position from tne

reaction(I) is apuroxiaatly the same as from backward X * p quasi -

elastic scattering. OT'pquasielastic scattering background has been

diminished through the selection of the events when secondary ЗГ"

meson flies out to the forward semisphere in laboratory system.

As shown in ref.f4j the background сал be neglected if such a selec-

tion is used. The result of chis selection is plotted in Fig. 5

and a part of this spectrum when 3T"-meson flies out to small for-

ward cone is displayed in Fig. 9 . Secondary If -meson was not requ-

ired to have the saae vertex as fact proton. Therefore the rescat-

tering of "3T~from the backward 3T~pquasielastic scattering when pro-

duct of the reaction flies out forward can contribute to the observ-

ed bump in the region of 1S*SO. The estimation of the effect shows,

however,that this contribution does not exceed several percent.

Another type of background turns out to be more essential. It hap-

pens when "quasielastic" 3T"-meson is not registered Ь у И К Г а п й П И К

spark chambers but secondary particle from an accidental interaction



in target is detected.

to diminish this background search for track intersection

point of the projectile, proton and secondary side-direction par-

ticle has been performed. The requirement was the following: track

ox the secondary X~-meson must go off the vertex, defined by the

intersection of the projectile track and recoil proton one. But the

diainution factor is comparebly small(/v5) because of small angles

from the reaction ( I )•

к set of tests gave the accuracy of this procedure ~ 3cm and

proved the confidence of background suppression. One of these fcest3

.va.i as follows: events when a charged particle-product of the reac-

' -•••n С 3 ) g
o e
s forward were selected.

X " + P •» P + X ( 3 )

.V.a'.iotics at 1.68 Gev/c on hydrogen target have been used. The

*\..-;uit of application of track intersection criterion is illustra-

-.t;d "oy Fig. 7.

It should be mentioned that the contribution of events of the

"i..v!.ion with tr.vo and aort 37 -aesono to the region 'J*~0 is ex-

trcauly snail. It results in the с '.lculatijns baaod on the pole me-

ctianism and experimental distributions of events with two secondary

X -mesons»

Histogram obtained with the application of track intersection

criterion is plotted in Pig. 10. There is a bunp in the macs re-

gion of Mj иО wich may be identified as tile !•(;<•...-j..;
1
 ( I ), if one

subtracts small amount of background events. :,'«•»•..•;••.hcless the iden-

tification of the observed bump in the region oi E J ; O С &xot-
m
4-

(I236)^as Д" production in the reaction ( I ) car; not be quite

confident. The explanation lies in the lack of information ab.at

the behaviour of missing mass spectrum at Mj^O.I (Gev^for the

reaction with one final state ЗГ -meson. This remark yet, can not

influence on the upper limit for the cross section of the reaction



С I ). 3reit~Wigner term for Д* and incuhierent statistical oacK-

sjrounci for two 3? -meson production were fitted to the observed

3pectrum using efficiency and resolution of the apparatus.The nor-

malization of the mass scale was aade with the help of peak of bac

ward quasiela3tic scattering,which is shown in Fig.6. The optiaal

parameters ( ̂ probability = 20?i ) are K»*=1.59 (Gev)*
1
 and ЫГ =

0.12 (Gev) . jf*-prooability only slitely changes if we use COHUHOLI

accepted values for Д -is с oar ( ::.^=l,m {dov)^ ,ZT aO.IA- {0ev)~,.

The cross section mve uccn с jcreclo^ i'cr u, ,t-contaaiiiacion .:

the beam,particle aosorption in she .-.̂ ttrLi-.l of the apparatus,

absorption in deuteriun,oack£rom:,L; oi1 e:apt,y tar^tte'Je have also

used correction coefficients for the selection of the secondaryЗГ-

mesons flying off to forward se.-nispnere (2.t^io«3;0 .detection effi

ciency of tue secondary ЗГ-aesons (2^0,4) ,сзасльгоиг.а of accidental

coincidence (0.8*0.1).track intersection criterion (I.a-O.Ij).

Tae measured differential cross section of Д" -production .:

equal to ̂ ^/j^=(.24-I-ti7) ytb/CGev/c)^ for the aoaentuii cranax'ei-

squared \Л =(0.181^0.015)(йеу/с)^ or corresiionuing an,-;ular .iiiwva.

-I * соэв* *-0.98 .

In ref.fh] correlation oetwtiiii j.n'icre:rjiai з.-oaj seci^or: ;^:

the reaction ( I ) and crojs section icr ^•r-i.ac.'&yaj.-ii «-.cistic jcat

terlag is received

/18O\

Here F(l<C) is a function of aiorntutun lruiisi'er.The cros; ^ec:icn

of •35-P-bactanard elastic soaotei-ir.ij at I'V-- I-'--o";ev/c and ̂  г С .'. _

(Gev/c)
2
 according to ref. (c-,9] is fjur.a со be " 7 ^ =(̂ cj0£f>0..

H.b/(Gev/c)2.The calculated value of tne differential cross section

for the reaction ( I ) according to С 4 ) turns out to be

y^ =(from 338 to 55O)kb/(tiev/c)'
2
.i:his value depends on

the type of nucleon wave function in deuteron.Apparently,there is

a satisfactory agreement between theoretical calculations aased on



triangular mecaanism and experimental estimation of tne cross

section £ov tae reaction ( I ).

We acknowledge V.V.Vladimirsky and V.A.Karmanov for helpful

discussions.
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Captions

Fib» I . Diagrams for various aechanisms of the elementary pa-rcie

interaction with nuclei .

Fig. 2. Long itudinal cut of the spectrometer. БШС
1
-БМК^-!.а-("£е

spark chambers inside the magnet. И К Г - зрагл спатоегь

around the target. ПИК,-ПИК,-Ьеэз1 chaoicrs. 1Д С - slot;

for the scintillation counters installation .

Fi£. 5 Lay out of И К Г chambers anu mirrors. Arrows are the

optical rays,

?ic. Ч-- uj distribution for the reaction 7t"+ d —• p + x." Target

particle in ij calculation is assumeu to oe nucleon.

All Pig. display the part of the distribution iimittea

by M* = 0.* (Gev).

Fig. 5 Mj distribution for the reaction TV"+ d -^ p + хГ iivents

selection with one С in adaition to proton ) caargeu

particle in the forward semispaere :j i-en'ormed ,

Fig. 6. Hissing aass squared spectrua for tne reaction

71"+ p — p + x7 Svents selection -г the sauae as in Fi5

Fig. 7 The suae as in t'ig. G with the applicatioii of the irjcn

intersection criterion.

Fig. o. ilj distribution in tne rej.ct.ion 3T*+ d -»- p + x'for т.пе

events with one(ir. a.k-U:
;
i!, со ;.^oj- • ill e.ichar.^cd [,:U4.;u.

in ПИКсЬатЬег ( see Fi
b
-. 2 ) .

i?it$. 9 Ыд distribution in the reaction "
!
 -« p + x"". Events

selection with the charged сartic.,. . ii. addition to

proton ) in BMKchambers -^ performer ,

?ig. 10. The same as in Fig. 5 wii.ii the appi:—it ion of ti-aok

intersection criterion .
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