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Abstract
Desm a rq u e s t  A F 995 R i s  v e r y  s e n s i t i v e  and r a d i a t i o n  r e s i s t a n t  

s c i n t i l l a t i o n  m o n i t o r *  I t  has  v e r y  s h a rp  v i s i b l e  e m i s s i o n  band  
with lo n g  l i f e t i m e  and broad  u l t r a v i o l e t  e m is s io n  band with sh o r t  
l i f e t i m e *  It  can  be used f o r  b o th  c o n t in u o u s  and pulse  beam as 
two color scitOIation monitor.

1 Jhtroduc±ion
S c i n t i l l a t o r s  are  o f t e n  used f o r  beam m o n ito r s .  Desm a r q u e s t  A F 

995 R ( High d e n s i ty  s in t e r e d  aluminum o x id e  in c lu d in g  chrom ium  
o x i d e )  i s  v e r y  h ig h  r e s i s t a n t  s c i n t i l l a t o r  f o r  h ig h  e n e r g y  i o n  
and e lec tron  beam from acce le ra tors .  Desm arquest AF 995 R is used 
as beam m o n ito r s  f o r  e l e c t r o n  and ion  a c c e l e r a t o r s *  Desm a r q u e s t  
AF 995 R shows re d  c o l o r  during  i r r a d i a t i o n  and the  r e d  c o l o r  are  
usu a l ly  m o n ito re d  by TV cam eras*  However^ the  d e t a i l s  o f  the  
s c i n t i l l a t i o n  c h a r a c t e r i s t i c s  o f  Desm a rq u e s t  A F 995 R have  n o t  
been studied yet*

Very high s e n s i t i v e  and s p a c e  r e s o l v i n g  beam m o n ito rs  are  u s e fu l  
f o r  s t e a d y  s t a t e  i r r a d i a t i o n  a n d  v e r y  h i g h  t i m e  r e s o l u t i o n  
m on ito r s  are  u s e fu l  f o r  pu lse  irradiat ion® E s p e c ia l l y  i t  is  v e r y  
c o n v e n i e n t  t o  a c c e l e r a t o r  o p e r a t i o n  and a p p l i c a t i o n  t h a t  o n e  
m o n ito r  can be used f o r  b o th  s te a d y  s t a t e  and pu lse  i r r a d i a t i o n .  
T w o  c o l o r  s c i n t i l l a t i o n  m o n i t o r s  h a v e  s u c h  p o s s i b i l i t y  • 
Desm a r q u e s t  i s  o n e  o f  c a n d i d a t e s  f o r  t w o  c o l o r  s c i t i l l a t i o n  
monitorse

R e c e n t l y  we have been  s tu d ie d  the  d e t a i l s  o f  the  s c i n t i l l a t i o n  
c h a r a c t e r i s t i c s  o f  D e s m a r g u e s t  AF 9 9 5 R s u c h  as  t h e  e m i s s i o n  
s p e c t r a  and l i f e t i m e s *  The p r e s e n t  p a p e r  m a in ly  d e s c r i b e s  t h e  
emission spectra o f  Desm arquest AF 995 Rf espec ia l ly  broad u ltra ­
v i o l e t  e m is s io n  band with s h o r t  l i f e t i m e  in a d d i t i o n  t o  th e  v e r y  
sharp red emi^don band with long lifetime®

1 MeV H+ 
R e s e a r c h  
o f  T okyo

2.ExperLmental
Desm arquest AF 995 R is 99,5 % AI2O3 containing chromium oxide«
Desm a r q u e s t  in a vacuum c h a m b e r  was i r r a d i a t e d  with 

ion s  from  a s i n g l e - e n d e d  Van de G r a a f f  a c c e l e r a t o r  o f  
C e n t e r  f o r  N u c le a r  S c i e n c e  and T e c h n o lo g y ,  U n iv e rs i ty  
[1]• E m ission  s p e c t r a  from  Desm a rq u e s t  w ere  m easured  by a t im e  
r e s o l v i n g  o p t i c a l  a n a l y z e r  ( O M A 》 w ith  t h e  w a v e l e n g t h  r e g i o n  
between 250 -  750 nm [2]*

Desm a rq u e s t  was a l so  i r r a d i a t e d  with e l e c t r o n  bea  m from  l i n e a r  
a c c e l e r a t o r  o f  N u c l e a r  E n g i n e e r i n g  R e s e a r c h  L a b o r a t o r y ,  
U n i v e r s i t y  o f  T o k y o [ 3  ]® T im e  r e s o l v e d  e m i s s i o n  s p e c t r a  w e r e  
m e a s u r e d  by  b o t h  s t r e a k  c a m e r a  and p h o t o  m u l t i p l i e r [  4 ]« V e r y



r e c e n t l y  the  s y s te m s  w ere  m o d i f i e d  and t im e  r e s o l u t i o n  is  1 0 ps 
for the streak camera system and 400 ps far photx>multijiliBit5].

3®Results and
Fig.1 shows e m iss io n  s p e c t r a  o b s e r v e d  by o p t i c a l  m u lt ich a n n e l  

analyzer (OMA) f o r  Desmarquest AF 995 R irrad iated  with 1 e0 MeV 
H+ at  room t e m p e r a t u r e  in vacuum chamber^ D esm a rqu es t  has tw o  
e m i s s i o n  b a n d s :  b r o a d  u l t r a v i o l e t  e m i s s i o n  b and  w ith  s h o r t
l i f e t i m e  and sharp v i s i b l e  e m iss io n  band with lo n g  l i f e t i m e .  The 
red emi^ion band has shouMer at shorter wavelength side.

The u l t r a v i o l e t  e m is s io n  band was o b s e r v e d  by e l e c t r o n  pulse  
r a d i o l y s i s  s y s t e m  a s s h o w n  i n  F i g . 2 .  T h e  l i f  e t i  m e o f  t h e  
u l t r a v i o l e t  band was measured by s t re a k  cam e r a « The u l t r a v i o l e t  
emission band decayed apparently within 10 eLectxon p u l^
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Fig.1 Em ission  s p e c t r a  o b s e r v e d  by o p t i c a l  m u lt i ch a n n e l  a n a ly z e r  
( OMA)  f o r  D esm a rq u est  AF 99 5 R i r r a d i a t e d  with 1.0 MeV H+ 
at  room t e m p e r a t u r e  in vacuum cham bers  H+ from  a s i n g l e ­
ended Van de Graaff accelerator^
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F i g .  2 E m i s s i o n  s p e c t r a  m o n i t o r e d  d u r i n g  10 ps  e l e c t r o n  p u l s e  
irradiation o f Desmarquest AF 995 R at room temperature.

4. Conclusion
D e s m a r q u e s t  A F 9 95 R ,  w h i c h  i s  t h e  v e r y  s e n s i t i v e  a n d  

r a d i a t i o n  r e s i s t a n t  s c i n t i l l a t i o n  m o n ito r ,  has v e r y  sharp v i s i b l e  
e m is s io n  band with l o n g  l i f e t i m e  and broad  u l t r a v i o l e t  e m is s io n  
band with s h o r t  l i f e t i m e .  The u l t r a v i o l e t  e m is s io n  band d e c a y e d  
a p p a r e n t l y  w i t h i n  10  ps  e l e c t r o n  p u l s e  and u s e f u l  f o r  p u l s e  
m o n i t o r in g .  The v i s i b l e  e m is s io n  band has r ed  e m is s io n  and lo n g  
l i f e t i m e -  The v i s i b l e  e m is s io n  band are  v e r y  u s e f u l  f o r  TV c a m e ra  
and e y e .  D esm a rq u es t  is  one  o f  c a n d id a t e s  f o r  bo th  c o n t in u o u s  and 
pulse beam as two color scitDIation monitor.
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