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The available experlmental data on the proton Compton effect near the ﬁrst, :
‘resonance (E, = 320 MeV) are few and not very accurate. ‘

- We-believe that an improvement of the experimental data can provide further
theoreﬁcal insight on this problem, which with photoproduction is important
toan understanding of the interactlons between photon ﬂeld and su'ong o
interacting particles .

' Pz‘,

o KiMew a

arbitrary nnlls

Flg la and b, a) Behaviour of the theoretical plioton polarization P= NJ-Tgll as
' BN

* fanction of the photon energy K. b) Experimental measurement “of coherent bréms-
strahlung intensity I(K) = N(K):K where N(K) is the number of photons with
energy between K and K + 4K. The energy resolutlon of the’ electron pair spectro-

. ‘meter is —K— :t4%



L 844 T S e GBarblelllnletal.‘--

\

o 12

We will report some pre]iminary results on the fo]lowing reactlon '
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~ where the polar1zat10n of incident y 1ays is known _The y ray source is the ‘
coherent bremsstrahlung beam [1] from a dlamond radlator obtamed at the S

1 GeV Frascati electronsynchrotron.
The energy spectrum of bremsstrahlung intensity is continuously measured ‘

AK
by an- electron-pair spectrometer, with energy. resolutlon x —t4%. The

.energy spectrum and polanzatlon of the beam is shown in Fig. 1. In Fig. 21s |
shown a detail of such a spectrum. The spectrum n. 10 corresponds toa O P\‘ )
photon polarization in the energy. region K < 340 MeV, perpendicular to the O
" horizontal plane which is our experimental plane. . - o

RN

The spectrum n. 7 corresponds to a'parallel polarization.
The two beams with perpendicular and parallel polarization are obtained: by

using. two diamonds with the [110] axis at an angle 8 with electron beam, and
{he [00 1] axis vertical and horizontal respecti vels :
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Flg 2. Detail of the intensit I(K) energy spectrum The two stressed regions Te-

. present the energy range of the incident photon detected by our experlmental ap- .

aratus for the Compton effect and for the a° hott:iproducﬂon respectively.
bel ‘@ 9. stands for horizontal diamond and horizontal polarizafion (vertical

diamond and vertical polarization). The position of the disconﬂnuity ofr the spech'um '
can be reproTced “within ~ 2 MeV of photon energy ‘ -
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' - The ‘exp,erilﬁel‘ltz‘tl analysis of the‘prOéess(l) is particularly difficult for the .

- concourrence of the -a° . photoproduction which can simulate anevent of ‘'
« reaction ( 1). R Co e
.. In Fig. 2 are given the energy ranges detected by our apparatus for the two-
' "reactions. o DR ’ '

" The separation between. the  two 'processes is ‘obtained l‘dokin’g"‘fo»r the . ‘
.- -angular correlation between photon and proton as given by the Compton. '~ = -

- - kinématics.

' This ‘method has been’ prefriousl:yr uséd by Deutscﬁ [2]. Tlllé‘.eibeﬁmehtal‘,
“ setup is shown in Fig. 3. The photon counter consists of a shower spark ~~. .
- chamber with lead plates of total radiation length 1,7, an intégtdl.‘leard‘glags C

L Cerenkov counter C with in front a'veto plastic counter A,

Fig. 3. Experimental apparatus

S . Plastic scintillator ‘

SCD- Direction spark chamber .

SCR Range spark chamber

SCS  Shower spark chamber
Cerenkov counter

Q  Wilson quantameter

The proton hodoscope contains two spark chambers, the first one measures -

- the direction, and the second one the range of the proton. The central direction -
accepted by the spark chambers corresponds to 90° in the C. M. * - = _
‘Three plastic scintillators define a stopped proton'in the range chamber by ;.

-~ the coincidence S; S, S5. The S, pulse hight is analyzed. The photomultiplier
voltage of .S, 5,83 is regulated in order to have small pion contamination, .
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Spark chambers are trlggered by the coincidence Sl Sy S; CA. The events are _ '

" .analyzed in the following way [2]. '

‘From the two proton spark chambers we measure the proton kinetic energy

and angle, to which, in the- Compton kinematics, corresponds a certain value .

of the photon angle 6,

From the shower spark chamber we measure the experimental phofon angle“

, and then we calculate the difference 46 = 8,, — ©,,. Likewise, we determine. >

'the angle Ap between the plane defined by the beam and the proton direcﬂon, _

. el

70]
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40]

" and that defined by the beam .and the photon direction.

The events plotted against' A8, Ap show a bump for Aé Agp 0° due to

~ the Compton effect, above continuous background due to #° photoproduction.
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Fig. 4a and b. Compton and #° events distribution 3F1g 5a and b. a) Total events
against Ag after integration on 46 between + 3°. .  distribution as function of the
_a) Photon polarization perpendicular;. b) Photon po- gap in Range spark chamber.
larization h)orizontal Dashed lines give background .. b) Compton events distribution
behaviour ‘ ‘ - as functlon of 46

. At present we have analyzed 2600 events of which ~ 600 are Compton
events. For the halfwidth of the bump we find 46 = 2,5° 49 =2°.

In Fig. 4 'events are plotted against Aq) after having integrated in AB from

3040 +3°.
The d(m& L\nes shqw the gihotopmduction hackgtound.
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In Fig 5a we have plotted the events agamst the proton range; in Fig 5b is
shown the behaviour of the Compton events against 46 .
The Compton events aré divided in two energy regions of the photon beam ‘

ﬁrst region  305< E, < 340 MeV

' second region 340 < E < 375 MeV.

In the first region we have the maximum polarizaﬂon of. the beam P~30 %,

‘while the second region the polarlzaﬂon 1s practically zero as is also shown in
.Fig. 6. . :
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Fig. 6a and b. a) Photons polarization P as function of K; b) Ratio of the Compton
events for the two photon polarization as a ﬁmction of K Re= g”- Horizontal llnes ’

. imean accepted energy photon
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" The ratio of the Compton counts for. the two posmons of the diamond is .
X respectively, o ‘ . ‘ , R

G . _+06 |
‘Rc = C_J_ =1, S_ 04 for the ﬁrst reglon
r oG 04 ' ‘
Rc ol 08 0.3 for the second regron "

: From these results and from the mean value of the polarlzatlon we calculate‘ o
the ratio: . . :
‘ ©dey IPI(R +1)+(R -1)
e IPI(R +D-R=1) .

R However, because of the “error’ propagation, the upper limit for R ts o
infinite so that we obtain ‘ Lo

'R—39 6‘ 305<E <340MeV

‘ Therefore with the poor statrstrcs at our disposmon, we may only conclude N
‘that doy >'do,. -
Measures are in progress and we hope that soon we will be able to give :
" better- results for R and also a value of the C0mpton differential cross section - -
+dg,
i dd at 90° in the center mass system for unpolarlzed photons, ie, 42—& K
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L Introductlon L Lo S S
At present the theory of the proton Compton eﬂ'ect is based on dtspersion S
- relations. It is worth mentioning that uncertainties of theoretical calculations‘
appear to be minimum at comparatively small photon energies. .
.. The up to date experlmental results on the proton Compton eﬂect study are
- still very peor. ‘ N ‘ '
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