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Abstract The radiochemical yield measurements of (7, 7~) reactions on “Li, B, “N, '8Q,
*“Ca, *Cu, **Sr, and *Te, (7, 77xn) reactions on *Co(x=2 and 3) and ¥I(x=0,2,4,5, and 6),
and (7, 7*) reactions on *Al, ¥Cl, “K, *Co, *Rb, *Sr, *Cs, ®Ba, and "*'Ta induced by
bremsstrahlung of end-point energy(E,) from 50 to 1200MeV in step of 100MeV or less are
reported. Special R&D for the experimental method were performed for the reactions
producing rare gas isotopes and other short-lived isotopes. The results were compared with
“those obtained in our group and reported in the lirerature and also with a Photon-Induced
Cascade Analysis code(PICA) and discussed in terms of Eo, A:target mass number) and x
dependences. Some new features of the variation of the yields of (7, 77xn) of x=0 and (7,
7*) as a function of the A were found; 1) The yield variations as a function of Eo were
confirmed to be characteristic of the A(1232) resonance, but the peak energy and width are
somewhat different from those expected from the photoabsorption by a single nucleon. 2)
the yields of (7, #7) on targets of A¢=51 and (7, z*) on targets of A.=27 are independent
of A: and the yield ratio of (7, #7) to (y, #%) is about 5, independent of E,. But the PICA
calculation shows the ratio of 1.6. 3) the yields of (7, 7~) on targets of A.<51 appear to
decrease with decrease of A.. 4) the (7, #7xn) reaction yields for x=1 are strongly
dependent on A: and the maximum yield from a given target of A:=100 is observed at x=
3-4 with appreciable yields even at x up to 9. 5) the sum of the yields of (y,7//xn) of x=0
are also strongly dependent on A:. Above E,=400MeV the yields from the targets of A<
30 appear to be proportional to A, but those from the targets of 30<A.<160 are
proportional to A, and the yields become constant for A;=160. From these features we
conclude that the photopion reaction is not restricted to the surface region of the target
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nuclei as deduced from the physical observations of emitted pions, but samples the entire

nuclear volume in a more complicated way.
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Fig.1 Comparison with the experimental yields(circles) and PICA caluculation
(squares) as a function of the number(x) of emitted neutrons at E;=400MeV.
The values in this work are shown by closed circles.
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Fig.2 Variations of (7,#7) and (y,7*)reaction yields as a function of A, at E,=
400MeV. (a) Experimental yields. (b) PICA calculations. The dashed lines
represent the weighted mean values of the yields of (y,77) on A:251 and of (7,
7*) on A =27.
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Fig.3 Variation of the sum of the yields of (y,77xn) of x=0 at E,=800, 400, and
250MeV as a function of taget mass number.
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