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1. Introduction
Let D be a  domain in R d given a  Riemannian metric and b be a  1- form on

D .  L e t  L  (b )  b e  th e  se lf - a d jo in t o p e ra to r  c o rre sp o n d in g  to  t h e  closed
extension of the form

q (b) ((p) = II (id + e x t ( b ) ) ( P P , ( 1 . 1 )

for any q) E Cô° (13): L  (b) is  the  Schr6dinger operator w ith a  magnetic field db
and the Dirichlet boundary condition. For the notation, see Section 2 below.

In  th is paper w e  g ive  som e low er estim ates o f  th e  asymptotics of the
infimum, inf spec L  (b), o f  t h e  spectrum  o f  th e  operator L (V )) a s  th e  real
p a r a m e te r  tends to infinity. W e  in tend  pa rticu la rly  to  its  application to  the
study of the asymptotics of the function

I : =E  [exp( - 4 : b  (X  (s, x)) °dX  (s, x))X  (t, x)= yi , (1.2)

as t e n d s  to infinity, where X  (s, x) is the absorbing barrier Brownian motion
o n  a  domain D, x ,  y  a r e  fixed p o in ts  in  D , and  E [ •  ]  i s  th e  conditional
expec ta tion . T h is  is  c a lle d  th e  stochastic  oscilla tory  in tegral in  Malliavin
[11], Ikeda and Manabe [7] and so o n . T h e  connection between the operator
L (b )  a n d  th e  function / ( ) is  g iv e n  b y  th e  Feynman - Kac - Itô  form ula (see
(2 .1 7 ) b e lo w ) . B y  th is  fo rm ula  and  ou r e stim a te  o f  in f  spec L ( b), w e
o b ta in  s o m e  u p p e r  e s t im a te  o f  t h e  a b so lu te  value i ( ) o f  / ( ) .
Accordingly, we obtain some results on the existence and the regularity of the
density of the conditional probability with respect to the Lebesgue measure

P ( fo b (X  (s, x)) °dX  (s, x) Ed 2 X (t, x ) =y )/c/À . (1.3)
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