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Properties of particles in gravitational field
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FEEBRLGEDEFHRFIIL—T - J7A R VRICHET HEZHET S LITE>TEA LGNS, EFERERITERNE DOHFHMHED
BnZERIET, KREABAZHEITIEELTEHEND, EFIESNEERNIZFZURZERFTILOIZIE, EFELERDHAFEARK
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HWaEREMoRNEE L0, LEA>2T, BREKETOEENERDI N COHEERICHTIEFEFEMDEHZTo>TL\ S,
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774 VR VRICHET DEFEDEFIRBNI A —F—BRzE > EREROERNGRBICEV TR E—FO—RILZAL
TRSIND, JTIIGHNRY VIHEEHEERYT S5E. TOMEEREITA S v VEREFICEFEND, TOMRIEE— M H—RILD#HHA
ERRGRRICENDH., ZLDEIZYITIDOENRN., TOHENCNTHD. vITHDRIIEENGTIZNBR TS L ENMoNTE Y.,
ZTDRMEICHEL>TRY VBIRERFAMT O VLGIZHEEND, vITHIOBOABARXIERICENTVWASDT, Thze 0TS L{ELT
ALRFARBERNIB IS LEZERELTLS,

Evaluation of quantum anomalies: when D=10 supergravity which is the effective theory of superstring at low energy level is
quantized, the quantum effects are given from 1-loop Feynman diagrams. Anomalies are terms modifying conserved equations which
express the breakdown of symmetries in quantum theories. In order that the theories keep the unitarity, the anomalies must be cancelled
in the theory. To estimate cancellation of the anomalies, we evaluate the anomalies with respect to all interactions in the supergravity.
Irreducible forms of products of gamma matrices in heat kernel: Some quantum effects are expressed by the heat kernel. When
fermions interact with bosons, contribution of the interactions appears in the Dirac operator and affects the asymptotic expansion
coefficients of the heat kernel. Though the coefficients contain many products of the gamma matrix, but the products can be
decomposed into irreducible matrices with the completely antisymmetric tensor fields. Since we have obtain formulae for decomposition

of the products, we prepare to rewrite the coefficients by personal computers.



