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CHAPTER V
RESULTS AND CONCLUSION 

5:1 RESULT OF OBSERVATIONS
The major atm ospheric e f f e c t  on th e  in te n s i ty  of cosmic ray  

nucleons i s  due to  the  mass a b so rp tio n  in  th e  atm osphere, while the  
atm ospheric tem peratu re  e f f e c t  i s  so sm all th e re  i s  no need to  c o r re c t  
th e  in te n s i ty  fo r  tem p era tu re .

In  o rd er to  es tim a te  th e  background in t e n s i t y ,  each of th re e  
co u n ters was sh ie ld e d  by cadmium sh e e t of 0 .5  Kim. th ic k n e s s , and the  
coun ting  r a te  of th ese  coun ters was compared w ith  th a t  o b ta in ed  when they 
were not s h ie ld e d . The background in te n s i ty  thus measured was 0 .05 per 
cen t o f th e  observed counting  r a t e .

The day to  day v a r ia t io n  obtained*  from December 21, 1967 to  
March 2 8 , 1968 i s  shown in  F ig . 5 . 1 •

5 :2  DIURNAL VARIATION
The neu tron  m onitor has been running  s in ce  December 21, 19 6 7 » 

The mean b ih o u rly  counting  ra te *  in  F ig . 5»2 shows th a t  th e  in te n s i ty  a t  
n ig h t i s  lower than  th a t  in  the  day tim e . The v a r ia t io n s  a re  from 0 .5  %  

to  11.0  /3. This v a r ia t io n  i s  due to  the  r o ta t io n  of th e  e a r th  r e l a t iv e  
to  the  e a r th -su n  l i n e .

* A ll the c a lc u la t io n s  are  handled by I.B .I'i. com puter. (-I.D.ii* 16 2 0 ; 
th e  Department of S t a t i s t i c s ,  Chulalongkorn U n iv e rs i ty ) .
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Eig* 3*2 The graph i l l u s t r a t e s  the d iu rn a l in te n s i ty  v a r ia t io n .

5 :3  THE NEUTRON COUNTING RATE
The neu tron  m onitor o p e ra te s  on the  th i r d  f lo o r  of the  p h ysics 

b u ild in g !  Chulalongkorn U n iv e rs ity , Bangkok ( lo n g itu d e  100° 30*E and 
l a t i tu d e  13° 1 ^ ' (N))* The r i g i d i t y  of th i s  reg io n  can be taken  as 17 
Gv (37)» th e re fo re  th e  a t te n u a t io n  (P re ssu re ) c o e f f ic ie n t  ( q(_ ) i s
0 .8 7 3  # /  mra.Hg (3 8).

The p re ssu re  co rrec tio n *  of the coun ting  r a te  i s  c a lc u la te d  by 
the  equ a tion

N 0 = N exp (X _tp ).
I t  i s  found th a t  the mean coun ting  r a te  i s  equal to

12 5 5  + 59*5 co u n ts /h o u r.

* The e r ro r  o f barom etric  p re ssu re  measurement (Recorded by M eteoro log i
c a l D epartm ent, O ffice  of Prime M in is te r)  fo r the  c o r re c tio n  o f count 
r a te  i s  le s s  than 0.1 mm.Hg.



5 ะ  ̂ CONCLUSION
From the in v e s t ig a t io n  o f th e  in t i  n s i ty - t im e  v a r ia t io n  (F ig . 

5 . 1 )  during  December 2 1 ,  1 5 6 7  to  March 2 8 , 1 9 6 8 , i t  i s  found th a t  th e  
fe a tu re s  o f th e  v a r ia t io n  are  q u ite  s im ila r  ;o the in te n s i ty  v a r ia t io n s  
of o th e r  s t a t i o n s .  But the  p ercen tage  of va; i a i i o n  from th e  mean i s  
h ig h e r as compared w ith  th a t  in  U ppsala 'ในr i l  g 1 >6 6 - 1 9 6 7 .

T h e o re tic a lly  the  percen tage  oi d e v ia t:  on d ec reases w hile the 
r i g i d i t y  in c re a s e s , and under the  same r i g i d i t y  i t  d ec reases g rad u a lly  
as we move n ea re r th e  e q u a to r . The r i g i d i t y  i n  B . '.ngkok i s  about 1 7  Gv 
which i s  h ig h e r than  th e  r i g i d i t y  in  U ppsala. T herefo re  th e  percen tage 
d e v ia tio n  should be sm a lle r .

T his unexpected r e s u l t  may be due to  in ad eq u a te  d a ta ,  because 
we use a sm a lle r  th re e  co u n te r p i le  which might earn e h ig h e r s t a t i s t i c a l  
f lu c tu a t io n s .  The u n derly in g  reason  i s  no t d e f in i t e ly  known.

Forbush decrease  occu rred  tw ice during  th e  o b se rv a tio n s . The 
f i r s t  one occurred  on February 1 7 - 1 8 , 1 9 6 8 .  The in t e n s i t y  decreased  in  
two s te p s  which i s  s im ila r  to  th a t  s tu d ie d  by o th e r s c i e n t i s t s  (F ig .
2 . 5  -  *0 • The s e c o n d  Forbush d e c r e a s e  occurred  on F ebruary  2 2 ,  1 9 6 0 ,

The in te n s i ty  decreased  and in c re a sed  ra p id ly  in  one tiay which i s  s im ila r  
to  what happened on February 1 1 ,  1 9 5 8 , which was s tu d ie d  by F . B ach e le t, 
p . B a la ta , A.M. C onforto , and G. M arini (Measured by a n eu tro n  m onitor in  
Chicago) ( 3 9 ) .

T he d i u r n a l  v a r i a t i o n ,  w h ic h  c a n  b e  c o n s i d e r e d  a s  c a u s e d  by  t h e  
p la s m a  fro m  t h e  รนท, sh o w s t h a t  t h e  i n t e n s i t y  d u r i n g  t h e  d a y  t im e  i s  m ore 
t h a n  t h a t  d u r i n g  t h e  n i g h t  t i m e .  The r e s u l t  c o m p l e t e l y  a g r e e s  w i t h  w h a t
J . A .  S im p s o n ,  ;v. F o n g e r  a n d  S.B . T re im a n  ( 1 1 ) fo u n d  i n  19 53  a n d  A .E .  
S a n s t r o m  i n  1965  ( ^ 0 ) .  The p h a o e  o f  t h e  d i u r n a l  v a r i a t i o n  i s  a p p r o x i - '  
m a te ly  n o o n  o r  so m ew h a t b e f o r e  n o o n .  T h i s  r e s u l t  a l s o  s u p p o r t s  t h e  i d e a  
o f  P a r k e r  a n d  A x fo rd  ( ^ 1 ) t h a t  t h e  d i u r n a l  v a r i a t i o n  i s  c a u s e d  by t h e  
p a r t i c l e s  c o - r o t a t i n g  w i t h  t h e  รนท. But t h e  a m p l i t u d e  o f  t h i s  v a r i a t i o n  
i s  r a t h e r  h i g h  ( F i g .  5 . 2 ) .  T h i s  e f f e c t  may b e  caused by t h e  room  
t e m p e r a t u r e ,  b e c a u s e  a t  n i g h t  t h e  t e m p e r a t u r e  i s  rath er  To.. co m p ared  w i t h  
t h a t  i n  t h e  d a y  t i m e .  I n  t h i s  c a s e  t h e  g a i n  o f  t h e  t r a n s i s t o r  c i r c u i t s  a  
a n d  t h e  e f f i c i e n c y  o f  t h e  i o n i z a t i o n  o f  t h e  gas i n  t h e  BF^ c o u n t e r s  may



d o o r c a s e .  T h i s  e f f e c t  c a n  b e  d i m i n i s h e d  e a s i l y  by  u s i n g  a  s u i t a b l e  a u t o 
m a t i c  room  t e m p e r a t u r e  c o n t r o l ,  b u t  f o r  t h e s e  o b s e r v a t i o n s ,  t h e  b u d g e t  
w as n o t  e n o u g h  f o r  t h a t  p u r p o s e .  A n o th e r  r e l a t e d  q u e s t i o n  i s  t h a t  o f  t h e  
b a r o m e t r i c  d a t a  w h ic h  w e re  t a k e n  fro m  t h e  m e t e o r o l o g i c a l  i n s t i t u t e  f o r  t h e  
b a r o m e t r i c  c o r r e c t i o n .  I t  may h a p p e n  t h a t  t h e y  w e re  n o t  c o r r e c t  f o r  
C h u la lo n g k o r n  U n i v e r s i t y .  I n  s u c h  a  c a s e ,  t h e  r e s u l t  w o u ld  be  s l i g h t l y  
d i f f e r e n t .

The c o u n t i n g  r a t e  a s  o b s e r v e d  i n  B a n g k o k , u n d e r  a  m ean p r e s s u r e  
o f  7 5 7 .0  m m .K g ., i s  1255  + 5 9 .5  c o u n t / h o u r  o r  a b o u t  21 c o u n t / m i n .  T h is  
r e s u l t  i s  c o m p a re d  w i t h  w h a t J . A .  S im p so n  a n d  h i s  g ro u p  ( 1 1 )  c o m p i le d  i n  
19 5 3  ( T a b le  5 . 1 ) .
T a b le  5 .1  C o u n t in g  r a t e  o f  l e a d - p a r a f f i n  6 - c o u n t e r  s t a n d a r d  p i l e .
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S t a t i o n s G e o m a g n e tic
l a t i t u d e

G e o g ra p h ic
l o n g i t u d e

Mean
p r e s s u r e

mm.Kg.
T y p i c a l  c o u n t i n g  
r a t e  c o u n t / m i n .

D a te

C h ic a g o ,  I l l i n o i s  
M ex ico  C i t y ,

5 2 , 6 ° N 8 7 .8  ° 'ร 7 5 0 .0 43 D e c . 19 5c

M ex ico 2 9 .0 ° N 9 9 .0  ๐',V 5 8 4 .0 160 O c t . 19 51
S a c r a m e n to  p e a k  
New M ex ico

4 2 • 0°N 1 0 6 .0 ° พ 5 4 5 .0 368 — — —

H u a n c o y o 1 P e r u 0 . 5 ° s 7 5 . 0°Ï7 5 1 2 .0 5 7 0 —
C lim a x , C o lo r a d o 4 8 .0 ° N 10 6 . 0°w 4 9 5 .0 3 5 0 0 S e p . 1952

B a n g k o k ,T h a i la n d 1 3 .2 ° H 1 0 0 .5 ° E 7 5 7 .0 42 F e b . 1967L- ______

I f  we n e g l e c t  t h e  l o c a l i t y  a n d  t im e  f a c t o r s  ( T a b le  5 .1  sh o w s 
t h a t  t h e  c o u n t i n g  r a t e  d e c r e a s e s  a s  t h e  m ean p r e s s u r e  i n c r e a s e s .  The 
o b s e r v e d  c o u n t i n g  r a t e  h e r e  c o m p l e t e l y  a g r e e  w i t h  t h e s e  f i g u r e s . )  t h e  
r e s u l t  c a n  b e  c o n s i d e r e d  a s  f a i r l y  r e l i a b l e .

T h i s  s t u d y  o f  c o sm ic  r a y s  b y  a  n e u t r o n  m o n i to r  i s  o n ly  a n  
e l e m e n t a r y  s t e p .  The r e s u l t  may be u s e d  t o  h e l p  o t h e r  s c i e n t i s t s  t o  d i g  
d e e p e r  a n d  d e e p e r  i n  t h e  f i e l d  o f  c o s m ic  r a y s  i n  T h a i l a n d ,  t h e  r e g i o n  o f  
h ig h  c u t - o f f  r i g i d i t y .
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