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The reaction dp -» ppn has been studied with the help of
the’ JINR Im hydrogen bubble chamber exposed in the
3.33 * 0,08 Gev/c deuteron beam. _

The use of the deuteron beam providea,émall losses of
the spectators due to favourable conditions of their observation,
The contamination of other reactions is negligible/I’z/.

In this paper we analyse ‘the experiméntal}data on the
;investigétion of the mechanism of dp interactions from the
point of view of the validity of the pole approximation to
the ‘nucleon—-nuclei interactions . conaidered in
refs./?’4’5/

In these refs. it was pointed out that in the region‘
OﬁqzéiME one could expect the validity of the pole
disgram shown in fig.I. Here: q ie the momentum of the recoil
nucleus, i.e. the momentum of the epectator nucleon in the

deuteron rest frame in our case; M is the reduced mass of
“the nucleus decay'producta (in our case - the reduced mass
of two nucleons); ¢~ is.the .deuteron binding energy. .

- The range of 'q in which the pole approximation can be
conéidergd'to be valid may be defined by an estimate of the .
upper‘limit'of q from the inequality and is found to be
Q £ 45 Mev/e. = . .

The spectator was defined as the slowest nucleon in
the d-system. The momentum distribution of the spectators
is presented in f1g.2 The . solld 11ne corresponds to the
solution of the Schrbdlnger equation with the Hllten poten-

- tial that in the momentum representation can be written as:



. 4 )
Y(h) :J%‘[ d;-&&ir_ (dv‘)q'&\("']

When fitting - ‘of . a&nd ju;pvere taken as parameters,

and the spectrum was cut at 200 Mev/c. The;resultsAofxfitt1ng

gave the parameters: ’ : Lo
o = 52.9 * I.5 Mev/c
J = 187.4 & I7.7 Mev/c
SXZT:'Ig,a at n = I8 degrees of freedom). Bes1des, the. f1tt1ng
M = 8IL.9 + 20.8 Mev/c

at the fixed of = 45.9 Mev/c gave

(}K = 54.2, n = 19). ) :
All other spectator momentum d1str1but1ons are plotted

in 40 liev/c bins.

Fig.3 presents the angular d1str1but1ons of the spectators.

in the d-system for six momentum intervals. The 1nterva1
1limits are shown. The same figure gives the summary distri-
bution having a small asymmetryiinfthe direction of ths proton
V motion -before the collision.. o .
As in the discussed d1agram the nucleon stands for.

the particle connectlng the vertices of the deuteron virtual
decay -and quasi-elastic scatterlng, the cr1ter1a necessary

for factorization of the process amp11tude are :fulfilled.

It means that in the region -of the pole approximat1on one-:

can expect an 1sotrop1c distribution over the Tre;man-!ang

angle:
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where P is the momentum of the incident deuteron; .-

Psp is the momentum of the spectator nucleon§
PI,‘2 are the momenta of two other nucleons.

When ‘the proton is a spéctator:Pi‘always'refers to the"
neutron and "“the angle is- un1que1y def1ned in'the interval of
0° - 180°. '

F1g;4 presents the d1str1but1onsover the Trelmen-Yang

angle for’ the events with the spectator proton for var1eus

spectator momentum intervals as well as “the summary ‘distri-
N(0%90°) =N (90°:4£07)

"bution. The asymmetry coefficisnt A=
’ ,v(a'+ .90’) +H(90°+1£0°)

is presented in the same figure.'
One can see that the asynmetry systenat1ca11y 1ncreases
with 1ncreas1ng the spectator momentum,. The isotropy is ob- ‘
served only for low spectator momenta, -
In order to check the dependence ofthe asymnetry on ‘
the 4-momentum transfer squared in quasi-elast1c scatter1ng,
the Tre1man-!ang angle d1str1butions were plotted for the
events with /t / < 0. 2 (Gev/c)2 (f1g.5). The def1n1t1on of
tI is g1ven belov. Such a cut leads to an essent1a1 1ncrease
of the asymnetry. F1g.6 presents the dependence of the

asymmetry coeff1c1ent on the spectator momentum for both

- the cases. The p1cture clearly shove that the vhole asymmetry

is related to the events wlth low (1n any case less thean

0.2 (Gev/c) ) 4-momentum transfer in quas1-e1ast1c scatter1ng. -

" In fact the d1str1butlons for the events w1th /t/ > 0. 2(Gev/c)2

turned out to be 1sotrop1c.

In order to obtain the quas1-e1ast1c scatterlng dltfe-‘
rent1a1 cross sect1ons (the r1ght-side vertex of the diagram °

in fig.I), the d1str1but1on of the 4-momentum transfer

N



squared-t from:the target-proton-to:-the.nucleon: products . of-
quasi-elastic-scattering collisions was'plotted. In'particular,

for the pp quas1-elast1c scatterlng we expected to obta1n

.
~ o

a symmetrzc p1cture s1m11ar to. the elast1c scatter1ng of 1
free nucleons.vHowever,,theApeak"atrlarge:/t/{ls,Zbadly(, 3
»

smeared out (see fig.7a). L

;Ausymmetric distribution. over the 4-momentum transfer
squared from, the incident deuteron nucleon of momentum

( %’:T"i P ) to the decay nucleons forthe q1asl-e1ast1c

¢

scatterlng is. observed. ', . i e "

Flg 8 presents the d1str1but10nsof the 4-momentum

CRRT RN

transfer squared from the target to the protons - products “of

qua91-elast1c 1nteractzons for var1ous spectator momentum

8

intervals.
One can see that the peak w1dth at large /t/ systema-
t1cally 1ncreases w1th 1ncreas1ng the spectator momentum.

The totalzty of data on the dlfferentlal cross sect1ons ) Lo

st

1nd1cates that when cons1der1ng the 1nteract10n 1t is necessa-

ry to take 1nto account the Ferm1 motlon.

The dszerentzal cross sectlons for varlous spectator

momentum ranges 1n the reglon of comparat1vely small t

are presented 1n flg 9 The solzd l1ne for the summary d1s- ‘

tr1but10n has been calculated 1n the frame of the Glauber
W SATN

model uszng the "closure approxlmatzon om1tt1ng the sp1n

.effects. The deuteron formfactor was taken to be equal to .

R e

S(q) = exp (-33q )'-and the nucleon-nucleon scatterzng ampl1- t ?
tude was of the form: o . : o
e fh‘,-&,(t+d ) exp( bvt) . where ;TL&‘ ) ’%
*?,, =110 mb(Gev/c) 2 ) ‘ dh o as b ;_ 6. 0 (Gev/c)" . :
X, = 147 "ab(Gev/c)-2 NM“" dp = 0.0, ;5; 6.6 (Gev/e)2
6 . <

The curve was not normalized to the experzmental data.
The calculation agrees well with the measurements in the
region /t/ = O.I + 0.4 (Gev/c)2,
CONCLUSION

I. The fitted parameters have been obtained when des-
cribing the momentum—distribution ofathe spectators
_from the reaction;dp.—f ppn by the_Hﬂlten potential,:nl
2., It.is shown thatythe:Treiman-Yang,angle’asymmetry is :
‘ related only to smell 4-momentum transfers in quasi-

elastic scattering.

3. The d1fferent1a1 cross sectlon of the reactzon ‘in the

range /t/ 0 I + 0 4 (Gev/c) agrees wzth the Glauber,

‘theory. N . :
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Fig.3 Angular distributions of spectator nucleona in the

deuteron frame.
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Fig.4 Treiman-Yang angle distributions for the events with

the proton spectator.,
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