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1. I n t r o d u c t i o n 

A i r shower arrays wi th high coun t ing rates at high al t i tude p rov ide a 

unique means for the s tudy o f the t ime d e p e n d e n c e o f the Sun 's s h a d o w as 

seen in c o s m i c rays ( A m e n o m o r i et al. 1992) . W i t h the T ibe t - I array, ope ra t ed 

f rom 1990 to 1993 at Yangba j ing ( 4 3 0 0 m ) , we de tec ted for the first t ime the 

influence o f the solar and interplanetary magne t ic fields ( I M F ) o n the Sun 's 

s h a d o w . In this exper iment the Sun 's s h a d o w seen b y 10 T e V c o s m i c rays 

was found at a pos i t ion 0.°7 away f rom the pos i t ion o f the Sun. T h i s large 

d i sp lacement is cons idered to b e caused b y I M F which changed cons iderab ly 

in 1990-1993, near m a x i m u m , and during the decl ining phase o f solar ac t iv i ty 

( cyc l e 2 2 ) . A new Tibe t - I I array, enlarged in 1994, wi th a seven t imes larger 

effective area than the T ibe t - I , has been opera t ing since 1995 and al lows us t o 

obse rve the Sun's s h a d o w every 3-4 mon ths . T h e solar activity, be ing in the 

mos t quiet phase n o w in 1995-1997, will return t o more act ive phase in 1998. 

Here, we present s o m e results ob ta ined in 1996 wi th T ibe t - I I array. 

2 . Y e a r l y V a r i a t i o n of t h e Sun's S h a d o w 

In the previous papers ( A m e n o m o r i et al. 1993, 1994, 1996) , we showed 

that the pos i t ion o f the Sun 's shadow is no t on ly largely d isp laced f rom the 

apparent Sun 's center but also varies wi th change o f solar ac t iv i ty as shown in 

Fig . 1 in 1991-1993. T h e da ta in the " a w a y " and " toward" sectors o f I M F gave 

also fairly different pos i t ions o f the Sun 's shadow. T h e s t rength o f the solar 

magne t i c field b y Stanford M e a n Solar Magne t i c Field ( N O A A / U S A F 1997) , 

and the mean sunspot number reached the m a x i m u m in 1991 and decreased 

rapidly, a l though I M F measured b y I M P - 8 ( N A S A 1997) at the Ear th ' s orbi t 

was rather stable. 

T h e first ten mon ths da ta wi th the T ibe t - I I array in 1995-1996 gives a d e e p 

Sun 's s h a d o w whose pos i t ion is a lmost at the apparent Sun's center (F ig . 1 ) , 

consis tent wi th a quiet phase o f solar act ivi ty. N o clear difference be tween the 

" a w a y " and " toward" fields is seen in contras t wi th the results in 1991-1993. 

T h i s m a y b e interpreted b y an ill-defined sector separat ion in 1995-1996. 
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3 . S u m m a r y 

Using the data ob ta ined in 1995-1996 wi th the T ibe t - I I array, we found 

the Sun 's shadow almost at the apparent Sun's pos i t ion , a l though it is largely 

displaced, and moves f rom year to year, in 1991-1993. 

T h e cont inuous observa t ion o f the Sun's shadow wi th the T ibe t - I I array 

can p rov ide a new clue for unders tanding the three-dimensional conf igurat ion 

o f the g loba l solar magne t i c field under the influence o f the c o m i n g solar ac-

t ivi ty cyc le 23 wi th a pred ic ted m a x i m u m around the year 2000. 

WEST 1991 (April - October) WEST 1 9 9 2 ( M a r c h . J u i y ) EAST 

Q 

_0J 

CP 

c 
< 

- 1 0 1 

Angle Distonce (degree) 

WEST 1993 ( M a r c h . October) EAST 

- 1 0 1 

Angle Distonce (degree) 

WEST 1 9 9 6 ( M a r c h - August) EAST 

- 1 0 1 

Angle Distance (degree) 

- 1 0 1 
Angle Distonce (degree) 

Fig. 1 Year ly variat ion o f the pos i t ion o f the Sun's s h a d o w from 1991 to 1996. 
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