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ABSTRACT 

Experimental data on 7r* production by polarized photons are com- 

pared with a Vector Dominance Model prediction which is independent 

of a possible ambiguity regarding the frame used to evaluate the p” 

density matrix; a discrepancy of more than a factor of two is found. 
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The Vector Dominance Model (VDM) has been successfully used to relate 

the reaction 

A-p -+ pan (1) 

to the reactions 

yp + R+n (24 

yn--+~ P Pb) 

initiated by unpolarized photons.’ A more detailed test of the model can be made 

by comparing the density matrix elements of the p” in reaction (1) with photo- 

production data obtained with linearly polarized photons; the model predicts2 

t 
al - 5 p1-l - 
al+ (7 II 41 

(3) 

where cl (ti,, ) is the sum of the differential cross sections for reactions (2a) and 

(2b) for photons polarized perpendicular (parallel) io the plane of production. 

Experimentally3 it was found that the VDM prediction was not satisfied when ” 

the p” density matrix was evaluated in the standard helicity frame. It has since 

been shown that the discrepancy cannot be explained by interference effects of 

the p” with non-resonant background,4 nor by the neglect of the isoscalar-photon 

terms. 5 

Since the photon in reactions (2a) and (2b) has mass zero, the choice of 

frame in which to evaluate the density matrix is somewhat ambiguous. 
6 Biala s 

and Zalewski’ have taken the point of view that VDM fails only if there exists no 

frame with z axis in the scattering plane in which agreement can be obtained. 

They then find agreement for Eq. (3) when the density matrix is evaluated in the 

Donohue-Hogaasen frame, 8 

The VDM relation’ 

42 = y 

YP 
i (PI1 + Pl-1) % 1 n-p --tpon (4) 
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is independent of rotation of frame about the production normal 10 and makes a 

convenient test of the model, independent of the possible ambiguity of Bialas 

and Zalewski. A comparison of the two sides of Eq. (4) is shown in the figure 

for data”’ l2 near 4 GcV/c; the value yi/4n .= 0.52::’ ii, as obtained from the . 
. 0 +- 

reactions p -e e , has been assumed. 13 The figure contradicts the con - 

elusion” of Bialas and Zalewski that agreement is obtained for the absolute 

values of the cross sections; we find that the VDM predictions of Eq. (4) are 

a factor of two or three smaller than the measured photoproduction cross sections. 

A value for yz/47r of about 0.2 would be needed to satisfy the model; this is 

far from the commonly accepted value and is in the wrong direction to explain 4 

the recent data on p” photoproduction from complex nuclei. 15 The systematic 

errors involved in comparing the different reactions are probably about *207$, 

and it seems very unlikely that they are responsible for the discrepancy. We 

thus conclude that the VDM discrepancy remains eden when allowing for the 

ambiguity of frame suggested by Bialas and Zalewski. 
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FIGURE CA PTEON 

Comparison of the VDM prediction of Eq. (4) with experiment, The 3.4 

GeV photoproduction data are from Ref. 11 and the 4 GeV/c p” data used to 

make the prediction are from Ref. 12. The factor (s-M$~ eliminates the 

energy dependence of the quantities to a good approximation. The value 
. 2 

yp/47r = 0.52 was used to make the prediction. 
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