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<!>OTOPOi!JlEIDIE :JI• II r - :JE30HOB ITOJIHPMSCBAHHW.lll 

~OTOHAMM B ObJ"lACTl1 3HEP IIDl I ·• 2 I'3B 

lla11epetta aCl!Mll6 TPllH lj)OTOpOllt,lleHl!H 9/";i 3f•-1.1e30HOB Ha 

BO,llOpO,lle. ~· - MC30Hll perncTpllpOBaJillC:O IlO,ll yrJIOll 130° B CllCTe11e 

U. ~I . npH E!' = 0,9 + I,65 I'3B, a gr+ - 11630Hll IlO,ll yrJJOll 400 B 

CllCTe11e_ u.;i. rrp1t E !'" = 0,9 + I,2 I'3B. 

Ilony'!eHH!le peayn:oTaTll cornacyroTcH c npe11cKaaaH11H1.111 Mo11en11 

O,l!HOITl!OHHOro lj!Ol'OpOll:,lleHl!fl B peaoHaHCHOll 06llaCTll c llCllOJl.b30BaHHeM 

,1111cnepcHOHHllX COOTHO!lleHHll npll lj)l!KCHpOBaHHOll t [4]. 
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The asymmetry of TI
0 

and n +pbotoproduction from hydrogen 

bas ·been measured. The Tf
0

-meaone were detected at 130° cmo with 

Tr + 0 Ef ranged from 0.9 to 1.65 GeV, and the -mesons at 40 ems 

with E 1 ranged from 0.9 to 1.2 GeV. The results agree with mo­

del prediction of single pion Photoproduction in the resonance 

region using fixed-t dispersion relationa/41. 
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To determine the ampl itudes of photoproduction reactions and 

to compare them with different phenomenological model predictions 

as well as with quark mode l predictionsf1 •2 •3, 4.l, different pola­

rization experiments are necessary along with the cross-sections 

measurements. This is particularly essential in the third reso -

nance region and higher where experimental data are lacking in ef-

fecf5? 
0 + 

At present , one measurement of the asymmetry of 7T
1 

TT 
photoproduction at 90° in the ems is available in this reeion/6/. 

In this work we present results on the measurements of TT 
0

and 7T~ 
-meson photoproduction asymmetry in reactions 

0 + p--+ P+TT 0 
(1) 

o +- p --+ n + n+ <2) 

at 130° and 40° in the ems respect i vely. 

The Process (1) was measured at F: 
1 

= 0.9-1.65 GeV in succes­
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calculated by Monte-Carlo technique and was used for the deter­

mination of effective polarization of 0 -beam c:P, ). 
The contribution of background to reaction (2) was measured 

by setting the neutron counter at two off angles on either side 

of its kinematically correct setting, where the detection effi­

ciency for the process (2) is zero (in our case it was enough to 

change by 6° on both sides the 'angle of neutron detector)• In 

the case of reaction (1) the :-.ngular detection range for 7T':meson 

was large enough due to the detection of only "(-quantum in coin­

cidence with recoil proton [P-Trh'J]. E.g., when investigatine; 
I 

the process (1) at El =1,5 GeV and e~ =90° ems the change of Ce 

renkov counter angle f1rr~t) by 14° lead to .16% detection effi -

ciency as compared to the case of kinematically correct ori en -

tation. The thr0('1) -depe~dence of P-11°(1) coinddence detection 

efficiency was calculated by Monte Carlo technique. The compa­

rison of Monte-Carlo data with the experimental f}71°(/) -depen­

dence of yield allows to estimate the contribution of background 

reactions. The contribution of background reactions proved 'f: ,) 

change from insignific~t . 'to S% depending on E ~ and the reac.tion 

studied. The obtained values of asymmetry: 

for 

Li= 6.l.-611 = 1 . 
6l. + 611 J:i 

c.L -c,, 
C.L+C11 

reactions (1) and (2) are given in the Table 1. c11 and Cl. 

are coincidence counts for a photon beam, polarized in a plane 

parallel and perpendicular to the meson production plane. The 

errors on the asymmetry E include st'\.tistical ones as well as 

the errors (,..., 10%) on the effecthtr pho~on polarization (Pl' ). 

From thP. values of c
11 

and C...l , the known acceptance and efficien-

-5- • 



cies of dete~tors used the ~roes sections of reactions (1) and 

(2) were calculated for unpolarized photons 

d6 
dJ? 

_ i (ds
11 

+ 
- 2 clSl do 1) 

clJl 
The results are presented in table 2 where the errors are only 

statistical (we take an additional systematic error of 15%). Our 

lT
0 

and TI +cross sections ~ata "are in agreement with previously 

published cross sections measurements with unpolarized photons 

fV /6.J /10/. 

The El -dependence ~f asymmetry, ~ , for reaction (1) is 

given in Fig.3 at El :0.9 - 1.65 GeV and'9n- =130° in the ems.The 

resonances F15 (1690), n15 (16?0) and F
37 

(1950) dominate in this 

energy region. For Fi5 · (1690) resonance at E
1 

=1.05 GeV, the quark 

model predicts an asymmetry "i', equal to zero due to the fact that 

in this model the helicity-1/2 amplitude for the production of 

F 15 ( 1690) resonance vanishes/1.J. As in the case of 9rr =90° cmsf6./, 

our data (Fig.3) show structlll.'e, that would require strong intel:'­

ference phenomena to account for this prediction. In this figure 

the Vfalker model predictions/11 are shown together with the cur­

ves from recent work of Berkeley group/4/. In the latter work the 

parametrization of resonances and background is used in the ima-

ginary parts of the amplitudes with real parts being calculated 

from fixed-t dispersion relation. Three fitted curves satisfac­

torily agreeing with experimental data in their use are obtained 

by these authors/4:7, which also note the need for polarization 

measurements. Our data are seen to strongly favour one of these 

fits. 

- 6 -
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Table 1. Measured asymmetries L. in reaction•: 

E fin GeV 

0.9 

1.05 

1.2 

1.35 

1 .5 

1.65 

1+P-P-t1T0 
6+P-P+TI0 ~+P-n.+1T+ 

8. = 90°cms 
lT 

Gir=130°cms 

0.5± 0.07 

0.05:!: 0.047 

- 0.37:!: o.06 

- 0.165± 0.075 

0.23± 0.07 

0.65± o.1 
0.35± 0.1 

err=140°cms 

0.58± 0.11 

0.55:!: 0.12 

0.46 ± 0.15 

•'!'he errors are statistical ones plus 10% for effective photon 

polarization (see text). 

d€' <j4~ /ster) 
dJ'l CmS 

Table 2. Differential cross sections 

with unpolarized photons.The errors are statistical ones(see text). 

El in GeV 

0,9 

1,05 

1 ,2 

1,35 

1,5 

1,65 

~+P-P+TT
0 

Grr=90°cms 

0,67 :!: 0,023 

o + P-+ P+1'T 0 

~=130°cms 

2,95 :!: 0,1 

3 :!: o, 1 

1 :!: 0,056 

1,1 ~ 0,054 

0,82 :!: 0,037 

o,6 :!: o,o.36 

-8 -

'6+P- n.+1T+ 
9TT=4D0

cma 

7 :!: 0,47 

?,52 :!: 0,5 

4,5 :!: 0,39 

.J 

FIGURE CAPTIONS 

Fig.1- Layout of the experiment. 

Fig.2- a) A typical measured photon spectrum. The solid line rep~ 

resents a best fit varying tr,e unknown parameters (angu­

lar spread and beam collimation). 

b) '!'he calculated curve of photon polarization using these 

parameters. 

Fig.3- Asymmetry L. for reaction 0 + P - P + TI 0 

as a function of 

E ~ at Grr :130° in the ems. 

Fig.4- Asymmetry 'L. for reaction 0 + P-P+ n ° as a function of 

81!" ems at E ~ :1.5 GeV. The curves correspond to the F37 
(1950) resonance at pure magnetic and electric excitations. 

Fig.5- Asymmetry L, for reaction O + P-n +TI+ as a function of 

E!' at Brr =40° in the ems. 

- 9 -
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