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The Pulse Radiolysis - Microwave Cavity Method

Hiroshi SHIMAMORI and Hiroshi HoTTA

The pulse radiolysis-microwave cavity method has been described comprehensively.
The method involves the measurement of the change in either Q-value or resonant frequen-
cy of a microwave cavity caused by a change in the complex conductivity due to vari-
ation of the concentration of electrons produced pulse-radiolytically. The potential of the
method for the study of behavior of electrons in gaseous media as well as the criteria for
the applicability of this technique are discussed in light of the experimental details

employed in our current studies.
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B DBEBAITET D EIRE DT EHEL TEZDI AT —2K) Z 82k TRZS, L
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20 fBEiI Maxwell 7 2R 5135 L ) IC TE 3720, FEROBHRUCIEEL X A7 v 2 v
5:&?%%0TTtw<O#m:mi5Q@Uﬁﬁﬁ&%%i&&%%?hfﬁménfw%o
L2 THLSC /U RTZ AN P RAFERINEHAETH I LI LY, 5% FOFEMMELRER
KT LU TCELTHA I,

g % x ®

1. M. A. Biondi and S. C. Brown, Phys. Rev., 75, 1700 (1949) ; /bid., 76, 1997 (1949). M. A. Biondi,
Rev.Sci. Instr., 22,500 (1951).

2. M. S. Matheson and L. M. Dorfman, “Pulse Radiolysis,” The M. I. T. Press (1969).

3. R. W. Fessenden and J. M. Warman, Advan. Chem. Ser., 82, 222 (1968). J. M. Warman, R. W.
Fessenden, and G. Bakale, J. Chem. Phys., 57, 2702 (1972).

— 115 —



4.
I5.
16.
17.
18.
19.
20.

BHIERYHELE F11%5 1981

H. Shimamori and Y. Hatano, Chem. Phys. Lett., 38, 242 (1976) ; Chem. Phys.,12, 439 (1976) ;
ibid., 21, 187 (1977). Y. Kokaku, Y. Hatano, H. Shimamori and R. W. Fessenden, J. Chem. Phys.,

71, 4883 (1980).

H. Shimamori and R. W. Fessenden, J. Chem. Phys., 68, 1636 (1978); ibid., 69, 4732 (1978); ¢bid..
70,1137(1979) ;ibid.. 71, 3009 (1979).

H.N. Mair and R. W. Fessenden, J. Chem. Phys., 62,4790 (1975).

J. M. Warman and M. C. Sauer, Jr., J. Chem. Phys., 62, 1971 (1977).

J. M. Warman and M. P. de Haas, J. Chem. Phys., 63, 2094 (1975).

Y . Hatano, Y. Kimizuka and H. Shimamori, Rad. Phys. Chem., in press.

S. Chapman and T. G. Cowling, “The Mathematical Theory of Non-Uniform Gases,"Cambridge
Univ. Press (1960).

H. J. Oskam, Philips Res. Repts., 13, 335 (1958).

J. C. Slater, Rev. Mod. Phys., 18, 441 (1946).

B. H. Mahan and C. E. Young, J. Chem. Phys., 44, 2192 (1966). F. K. Truby, Phys, Rev., A6, 671
(1972).

M. A. Biondi, Advan. Elect. Electron Phys., 16, 67 (1963).

Y. Itikawa, Argonne Natl. Lab. Repts. No. ANL-7939 (1972) ; Phys. Fluids, 16, 831 (1973).

R. V. Pound, Proc. IRE, 35, 1405 (1947).

E. W. McDaniel “Collision Phenomena in lonized Gases,” John Wiley & Sons (1964).

BN, e A 7 ol etk (1972).

V. E. Golant, Sov. Phys.-Tech. Phys., 5, 1197 (1961).

L. Frommhold, M. A, Biondi and F. J. Mehr, Phys. Rev., 165, 44 (1968). F. J. Mehr and M. A.
Biondi, Phys. Rev., 181, 264 (1969).

— 116 —



