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A b s tra c t

A la s e r e x te n s o m e te r w a s in s ta lle d in a s h a llo w o b s e rv a tio n r o o m a t K w a s a n A s tr ？n O m i－

C a l O b se r v a to ry ，G ra d u a te S c h o o l o f S c ie n c e，K y o to U n iv e rs it y in 19 9 9 ． S in c e t h e n ，W e h a v e

C a rr ie d o n p r e c is e o b se r v a tio n o f c ru s ta l s tr a in s w ith th e la se r e x te n s o m e te r． T h e p u rp o s e o f

t h is paperis to estimate the effect of meteorologicalchanges（e．g．ambient temperature

c h a n g e ，a tm O S p h e r ic p re ss u re c h a n g e ，e tC ．） u p o n o b s e r v a tio n o f c r u s ta l str a in s u s in g a la se r

e x te n s o m e te r in sta lle d in a s h a llo w t u n n e l． R e s u lts o b ta in e d a r e a s fo llo w s：（ 1）B e fo re c lo s in g

t h e v a c u u m v a lv e o f t h e st a in le ss s te e l p ip e c o v er ln g th e lig h t p a th o f th e la se r in te rfe r o m e te r ，

t h e strain data obtained from thelaser extensometer showed significantinfluence of the

a tm o s p h e r ic p re s su re c h a n g e o f 2 ．6 × 1 0 ‾7／h P a ． T h is c a n b e e x p la in e d b y th e r e fra c tiv e in d e x

c h a n g e in th e lig h t p a th c a u s e d b y a tm o s p h er ic p r e ss u re c h a n g e．（2）A fte r e v a c u a tin g th e a ir

i n thelight pathandcloslngthevacuum valve，10ng－term Strain changescorrespondingto

a m b ien t te m pe ra tu re ch a n ge s w ere ob served in th e o rd er of l X lO ‾ソK ．T h ese ch an g es can be

f u lly e x p la in e d b y th e th e r m a l e x p a n s io n c o e ffic ie n t o f b e d r o c k a ro u n d th e o b se r v a tio n ro o m ，

b e c a u s e lin e a r t h e rm a l e x p a n s io n o f b e d ro c k c o n s is tin g o f w e a t h e r e d g r a n ite is e s tim a te d to

b e （ 0 ．4 － 1．0 ）× 10 ‾5／K ．（ 3 ） W e th e n p e rfo rm e d tid a l a n a ly s is b y a p p ly in g F F T a n d B A Y T A P －

G p ro g ra m s to o n e－y e a r St ra in d a ta o b ta in e d fro m t h e la s e r e x te n s o m e t e r． A s a re s u lt，th e re

e x is t sig n ific a n t d is c r e p a n c ie s b e tw e e n th e o b se r v e d a n d th e c a lc u la te d tid a l a m p litu d e s． T h e

d isc r e p a n c y is c a u s e d by non－Sinusoidaldailytemperaturechangesaround theobservation

S ite d u e to s u n sh in e f ro m th e e a st d ir e c tio n in th e m o r n in g ．

1 ． は じ め に

レーザー伸縮計は，固体物質の基準尺を必要としないため，基準尺の材質の経年変化や基準尺の支

持機構の摩擦影響などを考慮せずに済み， レーザー光の波長を基準として定量的な地殻ひずみの検出

ができることに特長がある．この特長を生か して，わが国においてもレーザー伸縮計を用いた地殻ひ

ずみの精密観測が京都府宇治市の天ヶ瀬地殻変動観測室（T akem oto，1979）や神戸市の六甲高雄観
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