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Comparison of Inelastic Electron and Positron The ratio R = ¢ /o of the cross sections for inelastic positron and

Scattering Cross Sections on 12C and 27A1 electron scattering on I2C and Z?Al has been measured for four momentum
transfers 0.08 (E%E)Z < q2 < O.AS(E%E)2 of the vircual photon and invariant
masses 0.95 GeV < W < 3.3 GeV of the hadronic system. The mean value of the
ratio is R = (1.005 * 0.007), nc q2 respectively W dependence of the ratio

5. Hartwig', F.H. Heimlich®®, G. Huber, E. Rissle is observed.
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From the anatysis of the inelastic electron scattering on nucleons il
and nuclei |2-4] important information concerning the constituent structure
of hadrons was derived |5'. A basic assumption of these aualyses is the va-
1lidity of the one photon exchange approximation for the inelastic electron

nucleon cross section !6]
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(Ft flux of virtual photons, d 0/dfdE measured twofold electron scattering
cross secticn, & degree of transverse polarization of the virtual photons,
o absorption cross section for virtual phetons). Tt is therefore important

to prove experimentally that the one pheton anproximatrion holds.

In the present expetriment we have exploited the fact that the real
part of the two photon exchange amplitude AZ determines the deviation of

the rario

g,
R = — 2
R {2
(o, inelastic positron nucleus, o_ inelastic electron nucleus scattering
cross sections)
from unity:
Re A2
R o= 1 +4 - (3)

(AI one photon exchange amplitude).

In {3) it is assumed that the two photon exchange contribution is so

small, that only its interference term with the one photon exchange ampli-

tude has to be taken into account.

For proton targets the ratio R was determined recently 17-9} in a wide
interval of the four momentum transfer q2 of the virtual photons and the
effective mass W of the excited hadronic system. Mo data existed up to now
for heavier nuclei, where the two photon exchange conttribution could be
larger because of the stronger Coulomb field of the nucleus. In the present
experiment the ratio R was determined for two nuclei (IZC, 2?Al) in the

following region of the kinematical variables

0.08 (252 o 2 o gus (S22
c - <
1 Gev < W < 1.3 Cev .

The scattered electrons respectively positrons have been detected by a
spectrometer consisting of a bending magnet, four wire spark chambers, trig—
ger and particle identifying counters {10,111, A pressurized Cerenkov coun-
ter and 2 lead scintillator sandwich counter have been used to separate
scattered leptons from hadrons. Details of the separation procedure are gi-
ven in ref. |10|. The effective target length was 610> X . The intensity
of the primary beam was measured with a Faraday cup and a secondary emissica
monitor }12|. & detailed description of the properties of the electren or
pesitron beam respectively is given in ref. [10l. For each setting of the
spectrometer current the full and the empty target rates were determined.
The contribution of Dalirz pairs (typicaily 2% of the full target rate) was
measured by inversion of the magnetic field direction of the spectrometer.
The full kinematical region for a given primary energy and electron scatte-
ring angle was covered by a maximum of two settings of the spectrometer
current. The typical statistical error of the data is 2Z-47, the typcizl
systematic error is 2%Z. Only in the case of 27A1 at a primary energy of E]
= 3.08 GeV the systematic error was 3.4%. No radiative corrections have
been applied to the data, because the main contribution to the ratio R, ex-

pected for elastic electron nucleus scattering, is smaller than ©.5% I13F.

The ratio R for the two nuclei for the different kinematical parametets

are given im table I, In fig, la,b the ratio (2) is plotted as a function
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ly 27A1 target., The dependence cf the ratio R on the four momentum transfer
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TABLE Ia Ratic R = Q+\0| for inelastic lepton scattering on Nn. mH primary electron energy, 9_ electron

9 ]

scattering angle, g four momentum transfer of the virtual photon, W invariant mass of the ex—

cited hadronic system, >~ amplitude of twe photon exchange, b_ zmplitude of one photon exchange.

= = o = £ = AO
m_ 2.68GeV, mm 13 m_ 3.08 eV, mm 13
2 A
W q* R Re &, W q R Re A,
GeV, 2 A CeV. 2 A
[cev] | [ ; [oer] | [ 25 )
.95 0.342 1.027£0.06 |( 0.7:1.5)% 0.828] 0.450 1.041+0,031 ¢ 1.0£0.8 )7
1.247( 0.297 1.00420.037 ) 0.120,9)% 1.273) 0.391 1.03240.029( 0.8+0.7 )%
1.478( 0.254 1.019+0.037{( 0.5%0.9)7 1.520f 0.337 1.402520.029|( 0.,640.7 )%
1.670( ©0.213 1.013+x0.037( 0.3:0.N7% 1.702| 9.292 1.045£0,0321( 1.120.8 )%
1.855( 0.168 0.94820.04 |(-1.3x1.00% 1.866| 0.247 0.99240,0321(-0.2:0.8 )%
2.022] 0.199 0.983£0,031 {(-0.4x0.8 )Z
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TABLE Tb Ratic R = c+/’U_ for inelastic lepton scattering omn 27A1. The variables are defimed in table fa.
E, = 3.08 GV, &, =9° E, =7 Gev, § =29°
e 1 e
2 2
W q R Re AZ - W q R Re A,
CeV,2 GeV, 2 =
[cev] H =571 &, cev |[(Z5°] A,
0.960| 0.223 |0.935+0.04 [(-1.6 #1.0 )2 { 3.080| 0.381 [0.947:0.055|(-1.33x1.38)7
\ 1.260| ©.199 | 1.038£0.044[¢ 6.9521.1 )% | 3.125| 0.357 | 1.089:0.063[{ 2.2 £1.6 )%
© 1.405] 0.182 | 1.07120.051{( 1.8 +1.3 Y2 | 3.165| 0.336 {0.96450.0A8|(-0.9 “1.7 }%
! 1.490| 0.172 | 1.032#0.047({( 0.8 1.2 Y% | 3.2051 0.315 |0.965+0.068|(-0.9 *1.7 )%
1.5701 0.163 | 1.00520.045{¢ 0.1 1.1 )% | 3.245]0.293 |0.99520.058[(~0.1 #1.45)3
1.645] 0,134 1.029+0.046 ¢ 0.7 £1.15)% ) 3.285{ 0.271 1.040%0.074|( 1.0 +1.85)%
1.720| 0.144 | 1.011+0.048(( 0.3 %1.2 )%
1,790| 0.134 }1.000£0.051{{ 0.0 £1.3 )% 0.997+0.035}(=0.1 0.9 )%
1.855] 0.125 [ 1.023+0.047(( 0.6 *1.2 )%
1.920| 0.115 [ 1.107+0.050(( 2.7 *1.25)%
1.980}) 0.106 |1.02820.049(|( 0.7 *1.2 )%
2040 0.097 | 1.114+0.054]( 2.8521.35)%
2,100| 0.087 |1.056x0.052|( 1.35£1.3 )%
2.150( 0.079 | 1.06320.053|( 1.6 1.3 )%
1.00810.040{( 0.2 *1.0 )%
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