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'. . We report preliminary res~lts from a'measurement of the 
. .. • 

inclusive proc'ess p + ~e .-,. x + 4He in the region. 04 ;::S It/ 

~.5 (GeV/c)2 and tL~2'~ ,2.GeV2 for five incident,proton 
, .. 

. momenta fro::. 46 to 400 GcV/ c. In this region the differential 
, 2 2 . , 

cross section d 6/dtd~Tx shows a t dependence of the type 
.:. 

eb 1t + c!.eb2t ~d a dominant 1/Mx2 behavior for Mx2 >- 5 GeV2 
e 

.. 
The meaS11.re~e::lt was perforwed at Fermilab by detecting slow 

recoil ~ -p2~ticles fron heliUQ gas jet target placed at the 

internal beam of the accelerator• 
• # 

.. 
" 

.

. . .. .. 

• 

," , . . 
.. 

'. 

• 

'. 
. - • .' 

. . 



-" ,,-... 
~, 

.. " 

.� 
r-. 

..• 

.... 

VIe have ceasured the differential crons section d2 ~I dtdl~.Y.? ; 
. I 

'for the inclusive reaction� 

p + ~e . x ~ ~e
 . 
in the region .04:5' ItI ;6 : 5 (GeV/c)2 and ];I:>=:2:=. '12 GeV2 for 

, :'lncident proton momenta 46, 200; '260, .300' and 400' GeV/c. In the 

r~gion of small ItI and 1cr2 the reaction (1) is expected to be 

dominated by diffraction dissociation of the incoming proton. 

The apparatus and experimental technique was similar to 

that d~scribed 'by Aki~ov et a1.(11 Slow ,recoil ol -particies 

."were detected 'by stacks of two surface barrier silicon solid 

stat d~tect~rs placed on a movable carriage at a distance 7 'm 

from the heli~ gas jet target near 900 to the beam. Angle and 
, . 

kinetic energy of recoils were measured. Since only the recoils 

that stop in the rear detector were used for the cross section 

determination, c( -particles were identified unambiguously by. . 
measuring t~eir energy loss in each detector. The resolution in 

.Mx~ is dete~ined by the uncertainty in the recoil angle~.8 mrc 

p~oton r:lO!:!ent~ ~.1 to 6.GeV/c and t-reso~ution .095 (GeV/c)2 

and varies from .1 to .8 GeV2• 
• 

Monitoring was cac.e with accuracy better than 1.5% by two 
". 

stacks fixed at a small angles detecting recoils from elastic 

and inelas~ic scattering. The cross section were normalized 

UBin~ elastic differential cross section that is not well knovm 

yet and o~~ r.o~alization may containe an error of the order of 

10%. 

2. Freli~innry rp~ults 

.. In FiG. 1 tho'doublo crons section 'd2~/dtill~~2 is ploted.. 

"A'rnUn Mx2 with the elantic peak for the' lowest incident momen-I 



tun!. . . 
.• ~pical differential cross section for fixed t is shovrn . . . 

in Fig. 2. These cross sections decrease constantly with rrJ.X2 

up to 12 GeV2 for all e~ergies. The statisfically sienificant~ 

enhanc€nents around 1b:~ ~. J Gey2 io observed. 

.-. 

The ex~ples of the cross section behaviour as fUnction of 
.. i for fixed 1L~2 is ShO\'ffi in Fig. j. The .interesting features are . . 

_ 1,'- The t-dependence is very sharp and the cross saction 
I 

decreases elnost 2 7 J orders of magnitude w~en It/ increases . 

one order of ~agnitude_ i 
2., The ki;L'!<: apnears in the region of /t/ - .15 -;- .25 I 

"(GeV/c)2 for all en~~gieS and Mx2·accesible.The~e is atend~ncyl 

.'. . 3. There is no significant energy dependence in measuring 

of kink movir.g towa~ds'the greater It/ with mass increaS~ng. 1 

I 

I� 

I� 

Mx2 and.t i~tervals. ." I
t 

: . ...., j
We have fitted the differential cross section using one I 

exponenti~l f~~ction . I 
I. 

. ! 
. (2) i 

and two exponential f~~ctions 

. . 

~z.tr. Jt) := Ai e.x f> [-elItJ-.13 +Az exl'[-:{j)/t.J -.3}) ())
.' . 

c! "t. c.l M" . . .1 

.. Only fo~ula (3) fits the data with satisfactory )(~ which ; 
Isupports the presence of ki~~ in the cross section t dependence. 

, ~e ~asa dependence of parameter: b
1 

".~.:. ..:. \ ...: found in the 1 

!fit by () is sho\vn in Fib- 4 for different incident momentu • 
..", 

~here io ~o~~ structure of mana dependence of b 1 around 
IUx2 ~ 1.8 GeV2 at 46 GoV/c. Muy be there io an indication of an 

other atruct\4Te in the. reGion of !lbc2 ,...., ) Gcy2 .• Possibly thc:y I 
i 



.... • 

. reflect the well knovm phenomena in the cross section: Deck • 
..

effect and ,680 isobara. 

J:lnrarneter b, descreas,es from,.., 59 (GeY/c)-2 at 1I1x2_ 2GeV2 

to ~ 32 (GeV/c)-2 at Mx2 ~ 5 Gey2 end remains constant and 

independent on incident momentum within errors. Similarly para
. 2 ' 

meter b2 decreases from ~ 10 to 5 (GeV/c)- and rests constant 

.' . for },!x2 ~ 5 Gey2. The average values of parameters over all 

energies and 5 ~ Mx2 ~ 12 GeV2 are 
, 2 

."b1> = (32.6+.3) (GeV/c)- and~b2~ = (5.0± .3) (Gev~c)-2. 

For one expe~i=ental fit in p + d ~ x + d Akimov et al /2/� 

~ound ~ = (32.9 t .3) (G'eV/c)-2 in" the range o'f Ux2�bpd> 

5 :. .. 40 GeV2 • 

. Our results for mass 

, CERN results of E'~elof et 

at 18.6 GeV/c. They four.d 

dependence of b, agree with the recent 

a1 /3/ from reacti,on p+~e"-» pn+cf 'tHe 

tha~ the slope in one experimental fit 

decreases fro::l 70 (GeV/c)-2 at M(pn+ij- ) - '1.4 GeV to 

.. '5, (G e~/ c ) -2 'at 11( Pnt n- ) ~ 2 GeV • 

Supposin; a do~inant contribution of three pomeron exch~ngc 

in,the diffraction dissociation beyo~d'resonance region one gets 

. the cross s ect:i,.on 'decreasing as 1/1!x2 at t fixed. For ub? 

• ~ 5 GcV2 the cross was fitted as 

, ! 
i 

where A and c! are pa~aceters to be fitted. The values of ot 
i 

from fit ove~ all enerGies and t ranges are ploted in FiG. 5. 

Our data prouve that parar~eter c;{ is " statisfically 

consistent with 1 and does not dep~nds on t and energy in the 

inveotiGuted ranses. 
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. , If the cross section at 1u2 fixed is divided by the 4 
~ 

form factor the kink transforws into minimum in the Burne rcgior. 

of It/ ' .15(GeV/c)2 which slightly movestow~rd8 the larger
.' 

It/ with the ESSS increasing. It is illustrated in Fig. 6 • 
., 
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. . . FIGURE CAPTIOnS 1 

Fig. 1. Differential cro"ss section d2 0/d td1b:.2 (p + 4He -? X + ~l 

v~rsu3 l1x2 at fixe~ /t( (Plab = 46 GeV/c). 
2 2 . 

Fig. 2. Differential cross section d (S' /dtd1.l"'t versus Mx2 at 

.045 ~/t/ ~ .050 (GeV/c)2 and incident momenta 200, 

260, 300 and 400 GeV/c. ~ 

Fig. J. t dependence of' d2 () /dtd1;1x2 for different ranges of Mx2 

(Plab = JOO GeV/c) • 

. Fig. 4. Mass dependence of parameter b 
1 

(formula (J)for diffe

~ent iricident momenta. 

Fig. 5. Mass dependence of pa~ameter d.. (formula (4)) for diffe

rent L~cident @oQenta. 

Fig. 6. Differential cross section d2 (f / d tdMx2 divided by 4He 

fo~ factor FHe(t) versus t for different mass rangcs. 
.
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