
� Tantalum (or Tungsten Carbide) Spheres : ∅ = 2 mm, ρ = 0 . 6  x  1 6 . 8  ≈ 1 0  g  /  c m3

� Small static  thermal stress: E a c h  s p h e r e  h e a t e d  u n i f o r ml y .
� Small thermal shoc k  w av es: R e s o n a n c e  p e r i o d  o f  a  s p h e r e  i s  ( 0 . 26  µ s )  s ma l l  

r e l a t i v e   t o  t h e  h e a t i n g  t i me  ( 3 . 3  µ s ) .
� L arge Surf ac e /  V olume: F / V ~ 5 0 0 0  c m2 / 25 0  c m3. H e a t  r e mo v e d  w h e r e  d e p o s i t e d .
� H eat Transf er Coef f ic ients: 20  k W  /  m2 K  f o r  w a t e r , 

1 0  k W  /  m2 K  f o r  H e -g a s , w i t h i n  r e a c h .
� Time c onstant of  temperature dec rease betw een pulses (2 0  ms): ~  4 0 … 8 0  ms
� Set-up to measure heat ev ac uation f rom G ranular “ W ire B unc h”  Target w as under Construc tion,  stopped due to lac k  of  f unding !
� F atigue of  Spheres: 1 3 0  M i o .  t h e r ma l  c y c l e s  /  mo n t h .
� I ntegration of  Target into H orn.
� R adiation damage of  spheres,  c ontainer and w indow s: n  x 1 0  d p a ’ s  p e r  n  w e e k s .

( s e e  a l s o  S N S -T a r g e t )  
� M ov ing W indow .
� L if etime of  Target  >   H orn to be ex pec ted ?
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He-G a s  C O O L E D  G R A N U L A R  S i n g l e ( 5 0 Hz )  a n d  
Q u a d r u p l e ( 1 2 . 5 Hz )  T A R G E T  
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COOLED GRANULAR TARGET 
4  M W -B EAM  

 
 
 
 
Temperature [K] 

    B urs t R ep.  F req uen c y  [H z ] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
He-G a s  
C o o l i n g  
 

W a t er  C o o l i n g  

1 10 10010

100

1 .103

1 .10410000

10

Tup f 0.13,( )
Tlow f 0.13,( )
Tav 0.13( )
Tup f 0.106,( )
Tlow f 0.106,( )
Tav 0.106( )
Tup f 0.0405,( )
Tlow f 0.0405,( )
Tav 0.0405( )

1001 f



H O2

v,P,T
i

Ta

I

W = I  R2

∼∆ T R

TEST SET-UP TO MEASURE HEAT TRANSFER COEFFICIENT



Test Circuit for High Power Heat Removal

 Peter Sievers       G. Laurent,  Project Engineer



GRANULAR TARGET WITH He-GAS COOLING
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GRANULAR TARGET WITH He-GAS COOLING AND WITH
WINDOWS OF EXTENDED LIFETIME
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