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Abstract

We report preliminary results from a measurement of the

inclusive procéss p + 4He - X + 4He in the i'egion 04 </t

£.5 (GeV/c)2 and ?.-13:2'&,'3 12.GeV2 for five incident proton

. . -
. momenta from 46 to 400 GeV/c. In this region the differential

cross section d26’/dtdhta2 shows a t dependence of the type

eb‘tt + cieb2Jc

end a dominant 1/P:Ix2.behavior for an > 5 GeV2

. * The measurement was performed at Fermilab by detecting slow

recoil c{ -periicles from helium gas jet target placed at the

internzl beam of the accelerator.



1. Experimantal method R .

Ve have measured the dlfferentlal cross section dzof/dtdm/
. N ]
_'for the inclusive reaction o . .
p+fHe — X+fHe R ¢
in the region .04 S /t/ £.5 (GeV/c)2 and Mx2 é 12 GeVe for |

:in01denu proton momenta 46, 200 260 300 and 400 GeV/c. In the
reglon_of smell /t/ and Mx2 the reaction (1) is expected to be
dominated by diffraction dissociation of the incoming proton.
“ .Thé apperatus and experimental technigue was similar to
that déscribed'by Akximov et al.[1/ Slow recoil L —particies
were detected by stacks of two surface barrier silicon solid

Bfat.detecto*s placed on a. movable carriage at a distance T m

from the helivm gas get target near 90° to the beam. Angle and

kinetlc energy of recoils were measured. Slnce only the re001l°

that stop in the rear deuector were used for the cross section
.determination, £ -particles were identified unambigucusly by

measuring their energy loss in each detector. The resolution in

,Mx? is determined by the uncertainty in the recoil angle ~.8 mrc

proton moments ~ .1 + 6.GeV/c and t-resolution .005 (GeV/c)?

and. varles from .1 to .8 GeV2

Monitering was Dade with accuracy better than 1. 5m by two
stacks fixed at a small angles detecting recoils from elastic

and inelastic scattering. The cross section were normalized

] . |
using elastic differential cross section that is not well knowm

yet and our normalization may contalne an error of thec order of

1 01‘00

2. Prelinminary results

In Fig. 1 the double cross section‘dchldthx? is ploted

varaua Mx? with the elastic pcak for thciloweat incident momen-

i
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venhancements around Mz° o 3 GeV2 is observed.

decreases 2lmost 2 > 3 orders of magnitude when /t/ increasecs

Only formula (3) fits the data with satisfactory J( which

Typical differential croass section for fixed t is sﬁown
in Pig. 2. These cross sections decrease constantly with Mx2
up to 12 GeV2 for all energ’es. The statlsLlcally Blgnlflcant"
2 ~
The examDWes of the cross section behaviour as function of
t for fixed Mx2 is showm in Fig. 3. The interesting features arc

1. The t-dependence is very sharp and the cross saction

one order of magnitude.

2. The klnf appears in the reglon of /t/4~ «15 <+ <25

(GeV/c)2 for 211 en e*gles and MX? accesible. There is a tendency

|

of kink moving towards ‘the greater /t/ with mass 1ncre851ng.

3. There ig no significant ener dependence in measuring
b N

2

Mx® and.t intervals.

A . : S -
e have fitted the differential cross section using one ‘

exponentizl Tunction

d*c” 8115 ct H_'().‘
J%JMX()@P’XP( * ).  2

end two exponential functions

. (t) = A;?«XP g(/tl--fﬂ*A e.‘ip[ 5,(11-3)] ¢

ot olMx

supports the presence of kink in the cross section t dependence.

The mass dependence of parameter: b, i &, found in the

a

it by (3) is shown in Fig. 4 for different incident momenta.,g{
There is somz structure of mass dependence of b1 around -
14x? ¢ 1.8 GeVZ at 46 GeV/c. May be there is en indication of an

other structure in the region of Mx2 ~ 3 Gevz, Pesaibly they




.reflect the well known phenomena in the cross section: Deck.

effect and 1680 isobara.

Pﬁrameter b1 descreases from ~ 50 (GeV/c)"z at sza.zcevz
to ~ 32 (GeV/c)—e at Ux® Z 5 GeV® end remains constant and
‘ independent on incident momentum within errors. Similarly para-

" meter b, decreases from ~ 10 to 5 (GeV/c)"z and rests constant

Por UxZ = 5 GeV2

- The average values of parameters over all
energies and 5 < Hx2 < 12 GeV? are . '

&b > = (32;6+.3) (c-ev/c)"2 and ¢by> = (5.0t .3) (GeV/c)—z.

For one experimenial fit in p + 4 > x + d Akimov et al 72/

found <bog> = (32.9 + .3) (Gev/c)™ in'thp range of sz

5 = 40 GeVe.

Our results for mass dependence of b1'agree with the recent

' CERN results of Ekelof et 2l /37 from reaction p+4HeF¢;>n*1f'qza
at 18.6 GeV/c. They found that the slope in one experimental fit
decreases from T0 (GeV/c)"g at M(Plf*n' y = 1.4 GeV to .

-2 ' . '
35 (GeV/e)™"at Mipqip- y = 2 GeV.

Supposing a cdoxminant coniribution of three pomeron exchange

in the diffrzction disscciation beyond resonance region one gets

"the cross sectiion decreasing as 1/Mx2 at t fixed. For ng

75 GeV2 the cross was fitted as
dic 2 ¢ & | . ‘
Ty = AJ(MS) . w

At d My

‘ where A and C{ are parareters to be fitted. The values of 0(
from fit over all energies and t ranges are ploted in Fig. 5.
Our data prouve that parameter C£. is T .'atatisfibally
. conSistqnt with 1 and does not depends on t and energy in the

investigated ranges.
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_If the cross section at Mx° fixed is divided by the 4"
form factor the kink transforms into minimum in the same regior
of /t/ ~ .15(GeV/c)2 which slightly moves towards the larger

/t/ with the pass increasing. It is illustrated in Fig. 6.
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Fig. 1e

. ] L

- FIGURE CAPTIONS ' e
. : . L2 2 4 !
Differential cross section 4“6 /atdlix® (p + He -+ X + 4y
. versus 12 at fixed /t/ (n = 46 GeV/c). '
2

Fig. 2.

Fig..B.
Pig. 4.
Figo 5e

' Fig. 6.

Differential cross section d 6 /dtdlx versus ﬁi? at
045 < /t/ £ ,050 (GeV/c)? and incident momenta 200,
260, 300 and 400 GeV/c. L '

t dependence of- d25'/d’cd}.{x2

= 300 GeV/c)

for different ranges of sz

(plab

Mess dependence of parameter b (formula (3))for diffe-

rent incident momenta.

Mass dependence of parameter o] (formula‘(4))for diffe-

L4

rent 1ncﬂdenu nonente.

Differential cross section dZCY/dtaHf2 divided by e

)

orm factor FHe(t) versus t for different mass ranges.
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