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ABSTRACT -
An observation of the reaction T +d — P + A (I236) (& -
backward ) at I.68 Gev/c is reported. Cross-section is estimated,
d§=(24l+87) /“g/(f.‘na'V/c)2 u =O.IbI(Gev/c)z. The results are

qu
compared with theoretical fcalculations ior triangular mechanw.so
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The study of nuclear reactions at high energies gives exten—
Sive information about the nuclei and elementary particles[i.z,j],
Among the direct reactions the so called pole mechanism nas been
comprehensively studied both theoretically and experimentally fi]
(corresponding diagram see on Fig.la). It has been found to nave
some application 1limits (e.g. small momentum tr€§§er o residual
nuclei 25- 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
(fig.Ib). The extraction of this mechanism, however, has some dif-
ficulties because of lack of the specific features in kinematic dise—
tribtutions of the products of the reactions. zut when C und Z'produ-

ce 2 resonant state the identification of the triangular mechanisp

facilitates. In particular the reaction with large adomentum trans—
fer to one of the deuterons nucleon is convenient for study of the
trianguiar mechanism

T+ d - D+ A (I236) (backward & ) (I).
In ref. (4] theoretical investiéation of react.on {I) on the base
oI triangular mechanism (Fig.Ic) has been undextaken.

1t should be mentioned that the authors of rerf. [5] pointed
out that the study of the reaction (I) gives the informution avout
the admixture of the A-wave function in deuteron (defA). See
diagram on Fig.Id.

In jeneral the role or the A wave function in nuclei is uow
widely aiscussed in connection with different assecis of relativi-
stic nuclear physics.

Je nave search for the reaction (1) at 1468 duv/c. Tle @Xjve
rircent was performed on >-~mnecer magnet spectrometer ITEP rer.iﬁ].
Longitudinal cui of the spectrometer is shown in fig.2. There i3 a
liquid deuterium target surrounded by tie spark chambers a2t ilne cn-

trance of the spectrometer.The nMKchambers detect tue bowin pultie



cle and the backward going products. The four WK (T chimbers (Fig.3)
are used for gide detection of charged particlesg, and EMKfor
detection of forward golng ones. The trigger system is of the
ref.[?] type.The missing mass method has been used for study of the
reaction (I). In Fig.4 the missing mass (to the fast proton) spec-
trum (M:) is plotted, here the assumption that the target particle
is nucleon has been made. Protong were registered in the laborato-
oy angle region nearby 0°, At mi:o quasielastic backward scatter-
ing vecak 1s observed. Nissing nass ;quarea(mid), calculated when
tile targev particle is assumed t0 be deuteron is connected with M}Z‘
through the equation

w2y = 2L+ 2myg- UL (2
Here my-mass of nucleon, ! - squared momentum transfer from X te
proton.(my=2m, is asstued)s At Pp.= 1.68 Gev/Cy U= O.E(Gev/c)z,
using eguation (2) one can see that expected peak positica from tne
reaction(I) is apyroximatly che same as from backward 'J\"P quasi -
elastic scatiering. 'JT'Pquasielastic scattering background has been
diminished through the selection of the evenits winen secondary &H =
neson £lies out to the forward semisphere in laboratory system.
AS shown in ref.[4] the background can be neglected 1f such a selec-
tion is used. The result of this selectlon is plotted in Fig. 5
and @ purt of this spectrum when JU -meson flies out to small for-
ward cone is displayed in Fig. 9 . Secondary J —-meson was not requ-
ired to have the sane vertex as fact proton. Therefore the rescat-
tering of MW from ihe backward ST‘Pquasielastic scattering when pro-
duct of the reaction flies out forward can contribute to the observe
ed bump in the region of M}:O. The estimation of the effect shows,
however,that this contribution does not exceed several percent.
another type of background turns out to be more essentiale. It hap-

pens when "quasielastic" F~-meson is not registered by WK ana [TUK

spark chambers but secondary particle from an accidental interaction
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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
of the secondary X~ -meson must go off the vertex, defined by bthe
intersection of the projectile tradkand recoil proton one. But the
dininution factor is comparebly small(~5) because of smull angles
rrom the reaction ( I ).

4 cet of tests gave the accurasy of this procedure ~ 3cm and
oroved the confidence of background suppression. Cne of these tests
~¥a3 as follows: events when a charged particle-product of the reac-
“.on {3 ) goes forward were selected.

"~"+ PP+ X (3)
Lvaristics at 1.68 Gev/c on hydrogen target have been used. The
cusult of application uf track intersection criterion is illustra-
“ed by Fige 7.

It should be mentioned that the contribution of events of the
rez-otion with two und wmore W -aesons to the region !.13':0 is ex=-
treacly smalle It results in the cileculaticns bascd on the pole me-
chanism and experimental distributions of events with two secondary
T -mesonse

Higtogram obtained with the application of track intersection
criterion is plotted in Fige I0. There is a bunp in the mass re-
sion uf M: =0 wich muy be identified as tie rce. s ( I ), if one
subtracts small amount of background events. leviriuhcless tie iden-
tification of bthe observed bump in the regicn of m}:o ( h:fd:m:.
(I2}6))as A" production in the reaction ( I ) can not be quite
confident. The explanation lies in the lack of information abt..ut
the behaviour of missing mass spectrum at M: »041 (Gev)* for the

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

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



( I )« BreateWigner term for A™ and i1ncohisrent statistical vack-
Zround for two ¥ -meson production were fitted to the observed
spectrum using efficiency and resolution of the apparatus.The nor-
malization of the mass scale was made with tne help of peak of Lac
ward guasielastic scattering,wnich is shown in Fig.6. The optizal
parametvers (f"proba’oility = 20% ) are M§(=I.59 (Ge\r)‘2 and MUl =
Q.12 (Gev)<, j‘-prouaaility only slitely changes if we use comaoui
accepted values for A -iscoar I.'.%d:I.Ei (Gev)a,:-.;r 30,14 (Gev)i",.
The cross section nave scen correcled Jcor }‘.,t-contamix;acion o
the beam,perticle acscrpvion in tie zuteri:l of the apparatus,
absorption in deuterium,osackgrour:; 27 ecugty targeto.de nave also
used correction coerficients for:the seisction of the szecundary W=
mesons flying off to forward semispnere (24t9%0,3%5),ietection effi
ciency of the secondary W -aesons (2'-"-0.4),oac.f."ro’.md of accidental
coincidence (0.8%0,I),track intersection criterion (I.2I0,Is).

The measured differential cross section ¢f A =proauction ..
equal %o d67d“_=(24Iﬁd7) p.b/(Gev/c)‘z for the momentul Sransier
squared LL:(O.IBI*-QO.OIB)(Gev/c)E or correscoacing angular (nvervas
-1 o cose” #£0.98 .

In ref. ] correlation detiween dificrential SIUSS SECT.On Lol

wodd BlGSTLC scat

the reaction ( I ) and cross section :Lor F-i-iLac

tering is received d&e
dg;' - . ok
(429, <Fa (2, -

Here F (W) is a function of momentun iransfersPhe c¢rocs uecoicn

/

of W-P-backward elastic scattering at I-'_,T_:. LovoZev/s and W = Wl
. . 5 )
(Gev/e)? according to ref. [o,v] is found Lo be < “/,J“fwaoim,
jlb/(GeV/C)Z.The calculated value of tne differential cross section
‘for the reaction ( I ) according tc ( 4 ) turns out Lo be
G-
d‘/‘ =(from 338 to SBO)Pb/(Gev/c)‘.This value depends on
the type of nucleon wave function in deutercn.Apparently,there is

a satisfactory agreement between theorevical calculations vased on
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triangular mecnanism and experimental estimation of the cross
section ror tae reaction ( I ).
We acknowledge V.V.Vladimirsky and V.A.Earmanov for helpful

discussions,



REFERENCES

I. Kolybasov V.M. in "Problems of modern nuclear physics™, Moscow,
"Nauka", 1971, p.39I.

2. Lexsin G.A. in "Proceeding of the fourth international confe-
rence on hign energy physics and nuclear structure", Dubna,
JINR, 1972, p.lI7.

3. EKolybasov V.M., Leksin G.A., Shapiro I.S.. Mechanism of direcst

reactions at kigh energies, Moscow, ITEP, I975, ¥No.97.

4. Karmancv V.A., Kondratyuk L.A.. Theses of regorts at all

Unior conference on nuclear reactions at high energy, Tbilisi.
1972, ».8I.

5. Nath R.N., Weber H.J,, Kabir P.K.. Can one see an 1sobar in
deutercn. Phys, Rev. Lett., I97I, v.26, p.I404.

6. Baloshin Q.N. et al. 3-meter magnetic spectrometer with spars
chambers, Dubna, JINR, I97I, D-5805, p.Ii5.

7. Borodin Ju. A. et al. Apparatus for studylof the reactions
with high momentum trasfer, lioscow, ITEP, IG73, Lo.)3.

8. 0tt R.J. et al. Measurements of structure in the SF‘P backward
elastic differential cross sections from 1.5 + 3.0 Gev/c,
Phys. Lett., 1972, v.42, L.I3%.

9., Vliadimirsky V.V. et al. Report submittec at Szzg;nncrnat;onul

conference on high energy physics, Batavia, U3SA, Ig972.



Fige

Fig,

Fig.

Slgure Captions

I. Diagrams for various mechanisms of tne elementary rarticle
interaction with nuclei.

2. Long itudinal cut of the spectrometers EMK‘—BHK‘-Lm—ge
spark chambers inside the magnet.bdKf-— 3parK chamoers
around the target.nHK,—nMK.-besm chapt CL‘S.LLLC - slob
for the scintillaticn counters installation ,

3 Lay out of “Kr chambers and mirrsrs. Arrows are Sue
Jptical rays.,

4. M} distributicn for the rescsion N+ 4 —= p + X. Target
particle in x: calculation 1S assumed tO ce nucleon.

All Pig. display the gart of the distribution limittea
oy MP= 0.4 (Gev)?

5 M¥distri.ution for the reaction W+ & -y + X. Events

selection with one ( in adaition to preton ) caargec

;4rvicle 1n the Torwurd semispacre is jerrorumed ,

€. Llissing muss squared spectrum for tue reaction
T+ p —~ p + X. Zvents selection .o the same as in F135,

7 Tne sume as in rige © with the aprlication of the trick
intersection criterion.

o uY distridusion in tne resction W+ 4 = p + X for ine
events with opefin aucitiae o oo~ tiiejcharscd partic.oe
in MWKchember ( see Plge 2 5.

9 My distribution in the reaction « o + X~ Bvents
selection with the charged partici. . .n aadl
proton ) in BUKchambers .s performe. ,

I0, The same as in Pig. 5 wiwvh the appli.ation of tracx

intersection criterion,
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