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The values of the differential cross sections for the Compton effect on the proton are given for 
y-quantum energies from ~230 to ~250 MeV. These values of the cross sections are the result 
of a more accurate analysis and of making absolute the experimental data obtained by us 
earlier.[tJ 

OuR experimental results on the angular depend
ence of the Compton-effect cross section for the 
proton at an average y-quantum energy of 247 MeV 
were published earlier[1J (cited henceforth as 1). 

The Compton-effect cross sections were made 
absolute using the published value of the cross 
section for the photoproduction of 1r 0 -mesons on 
hydrogen (du/dQ)l.s. = 26.6 ± 2.7J.tb/sr, calculated 
from the results of Koester and Mills[ 2 J for the 
y-quantum energy E = 247 MeV and the angle of 
emission of the recoil protons Bp = 16 o in the lab
oratory system (1. s.). More accurate measure
ments of the 1r 0 -meson photoproduction cross sec
tion, carried out in our laboratory, [ 3l showed that 
the cross section that we used was about 20% too 
low. 

In the investigation of the Compton effect by re
cording the coincidences between the scattered y 
quanta and the recoil protons, the procedure in the 
calculation of the differential cross sections from 
the measured yields is quite complicated and re
quires an allowance for the dependence of the num
ber of "effective" target nuclei and of the number 
of y quanta on the energy and angle of emission of 
particles within the limits of the angular range 
covered by detectors. The effects of the multiple 
scattering of protons in the filters of the proton 
telescope also play an important role. The charac
teristic feature of the investigation of the Compton 
effect at energies above the 1r-meson photoproduc
tion threshold is that the range of the effective y 
quanta lies at the limit of the bremsstrahlung ra
diation. The aforementioned dependences are very 
strong and the calculations of the cross sections 
from the measured yields become very time
consuming. A sufficiently accurate allowance for 
all the factors is possible only if electronic com
puters are used. 

The results of the investigation I were analyzed 
without the use of electronic computers, some ap
proximations being made in the calculation of the 
instrument function. Moreover, in I we used the 
range-energy relationship for protons in hydrogen 
given in [ 4J. It was later found [ 5 l that the values 
of the range were about 5% too high. In view of 
this, it was decided to refine the analysis of the re
sults given in I. Such a refinement is particularly 
desirable because there are as yet no other exper
imental data, except those given in I, on the angu
lar dependence of the Compton-effect cross sec
tion for the proton at energies higher than the me
son photoproduction threshold. 

A fresh analysis of the yields obtained in I was 
carried out using an electronic computer which 
made it possible to eliminate some of the approxi
mations in the original analysis. The results given 
in [ 5 J were used in the range-energy relationship. 
The cross sections were made absolute, as in I, 
using the published value of the cross section for 
the neutral 1r-meson photoproduction: we used the 
value du/dQ = 32.6 x 10-30 cm2/sr in the labora
tory system of coordinates. 

The values of the differential cross section for 
the elastic scattering of y quanta by protons, ob
tained in this way, are listed in the table. These 
refined absolute values were approximately 20-
30% higher than those given in I. This had practi
cally no effect on the angular distribution. 

For convenience in analysis of the experimental 
data, we approximated the resultant angular de
pendence of the cross section by a formula of the 
type 

We used only the experimental results obtained at 

242 



VALUES 0 F THE C 0 M P T 0 N- E F FE C T C R 0 S S S E C T I 0 N S F 0 R THE P R 0 T 0 N 243 

Oy ' .3ey 
(c.m.s.) 

Ey :t .3t;y 

(1. s.) 

do!cln :':"',(c. m.s.)l 
1(1-·"' em jsr 

1 

--;-------------'----- ------- ----

lfi 
24 
3(i 

4'• 
5(\ 
G4 

l't7- :J+1.1 
l:ot.s+t.2 
tmu,+t.t 
\J2.1i=i=1.1 
fi\J..q::1.;3 
fi5.(j_:1.1! 

243.1 + /1.4 
:wu+ 4..3 
2',s.o+ t. .\l 
247.(f 5.3 
:!:m.:-i+ (J.8 
~:13.0±12.7 

12.79+1.07 
\J.t:o±o.7s 
9 .. ~0±1.0:! 
fi.O.'i+0.711 
11 .os+o. 7o 
!,.~4±0.;)7 

8.4 
8.5 

10.7 
11.'> 
1:.!.5 
1:3.5 

one and the same y-quantum energy of ~248 MeV 
(protons were recorded at the angles of 16, 24, 36, 
a).ld 44 o in the laboratory system) and the value of 
the differential cross section for the emission of 
the scattered y quanta at the angle ey = 0 o, 

(du/drl)ey=O = (6.8 ± 0.68) x 10-32 cm2/sr, which 
was the average of the results of several theoreti
cal calculations [ 6 1 (the scatter of the theoretical 
values of the cross sections for this point did not 
exceed 10%). 

The values of the parameters ai were (in units 
of 10-32 cm2/sr) 

ao = G.3:-l ± 0.15:3, a1 = -3.25 ± O.f\G, 

az = 3.71 ± 1.10. 

The total cross section for the Compton effect at 
the energy of 248 MeV, calculated from these 
parameters ai, was found to be 

a tot = (95.0 ± 9.:-l) ·10- 32 cm2• 

In 1964, we carried out new measurements of 
the angular dependence of the differential cross 
section of the Compton effect for two y-quantum 
energies. These measurements are now being 
analyzed. 
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