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So f a r ,  t h e  hea t  c a p a c i t y  of g r a p h i t e  at t e m p e r a -  
t u r e s  above  1800 ~ K has  been  d e t e r m i n e d  e x p e r i m e n -  
t a l l y  only  by  R a s o r  and McCle l l and  [1,2].  An i m p u l s e  
me thod  was  used ,  with a m e a s u r e m e n t  a c c u r a c y  of 
• a c c o r d i n g  to the  a u t h o r s '  data .  The  p r e s e n t  p a -  
p e r  g ives  the  r e s u l t s  of m e a s u r e m e n t s  of the  hea t  c a -  
p a c i t y  of g r a p h i t e  in the r a n g e  1750~ ~ K in which 
a modu la t ion  me thod  [3] was  used ,  t o g e t h e r  with c o l o r  
p y r o m e t r y .  

S p e c t r a l l y  p u r e  g r a p h i t e  of spec i f i c  wei~)ht 1 .61 was  
m a d e  into b a r s  of d i a m e t e r  0 . 4 - 0 . 6  m m  affd length  
a p p r o x i m a t e l y  40 m m .  S m a l l e r  d i a m e t e r s  w e r e  not 
p o s s i b l e  owing to the  p o r o s i t y  of the  in i t i a l  m a t e r i a l ,  
wh i l e  l a r g e r  d i a m e t e r s  would  have  c a u s e d  a d e c r e a s e  
in the  ampl i tude  of the t e m p e r a t u r e  f luc tua t ions  and 
thus  l o w e r e d  the a c c u r a c y  of the m e a s u r e m e n t s .  The 
s a m p l e  was  hea ted  by 5 0 - c y c l e  a l t e r n a t i n g  c u r r e n t .  
In the  t e m p e r a t u r e  r a n g e  17 50~ ~ K the m e a s u r e -  
m e n t s  w e r e  c a r r i e d  out in vacuum.  At  h ighe r  t e m p e r -  
a t u r e s  g r a p h i t e  beg in s  to v a p o r i z e  in vacuum,  and 
t h e r e f o r e  in the  t e m p e r a t u r e  r a n g e  20000-2850 ~ K the 
m e a s u r e m e n t s  w e r e  c a r r i e d  out in a rgon  at  1 5 - 1 7 . 5  
kg /cm 2. The hea t  c a p a c i t y  was  c a l c u l a t e d  f r o m  the  
equa t ion  
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H e r e  P is  the  p o w e r  supp l i ed  to the  s a m p l e ,  co is  
the  f r e q u e n c y  of the  c u r r e n t  to the  s a m p l e ,  and 0 is  
the  a m p l i t u d e  of the  t e m p e r a t u r e  f luc tua t ions  on the 
s ample .  

The  m a s s  and p o w e r  w e r e  d e t e r m i n e d  f o r  a c e n t r a l  
s e c t i o n  of the  s a m p l e  of length  17 -19  r am,  a l0ngwhich  
the t e m p e r a t u r e  is  a l m o s t  cons tan t .  Th is  s e c t i o n  was  
d e l i m i t e d  by two tungs t en  po ten t i a l  l e a d s  of d i a m e t e r  
0 .03  ram;  the d i s t a n c e  be tween  them was  found us ing  
a c a t h e t o m e t e r .  In [4, 5] a d e s c r i p t i o n  is  g iven  of op t i -  
ca l  m e t h o d s  fo r  d e t e r m i n i n g  t e m p e r a t u r e  f l u c t u a t i o n s ,  
b a s e d  on the f luc tua t ions  in l u m i n o s i t y  of the  s a m p l e .  
In [4] the  fo l lowing  e x p r e s s i o n  i s  u sed  

i 
o := ~ .  (2) 

H e r e  I is  the  p h o t o m u l t i p l i e r  c u r r e n t  and i i s  i t s  
a l t e r n a t i n g  componen t .  The  d e r i v a t i v e  of c u r r e n t  wi th  
r e s p e c t  to t e m p e r a t u r e ,  d e t e r m i n e d  e x p e r i m e n t a l l y ,  
was  a s o u r c e  of e r r o r  which  was  e s p e c i a l l y  ev iden t  a t  
high t e m p e r a t u r e s  and l i m i t e d  the  a c c u r a c y  of the  ex -  
p e r i m e n t .  In add i t i on ,  the  p h o t o m u l t i p l i e r  c u r r e n t  in-  
c r e a s e s  r a p i d l y  wi th  i n c r e a s i n g  s m n p l e  t e m p e r a t u r e .  
The  d e r i v a t i v e  of c u r r e n t  wi th  r e s p e c t  to t e m p e r a t u r e  
can  t h e r e f o r e  be  d e t e r m i n e d  only  o v e r  a c o m p a r a t i v e -  
ly  n a r r o w  t e m p e r a t u r e  r a n g e  which ,  in t u r n ,  l i m i t s  the  
a c c u r a c y  of the  m e a s u r e m e n t s .  

In [5] Eq. (2) was  used  in a f o r m  which fo l lows f r o m  
W i e n ' s  l aw ,  when the e m i s s i v i t y  is  independent  of t e m -  
p e r a t u r e  

i T 2 
0 F a (3) 

However, as the authors themselves acknowledge, 
the emissivity does change appreciably with tempera- 
ture and u is not constant. A similar equation was 
used in [2] to determine the rate of temperature change 
of the sample, but it was used for a model of an ab- 
solutely black body. 
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In the  p r e s e n t  w o r k  a method  of m e a s u r e m e n t  b a s e d  
on the  c o l o r  t e m p e r a t u r e  is  u sed ,  which a l lows the a c -  
c u r a c y  of the r e s u l t s  to be i n c r e a s e d .  The  e s s e n c e  of 
the me thod  is  to m e a s u r e  f luc tua t ions  in s a m p l e  l u m -  
i nos i t y  by us ing  two d i f f e ren t  c o l o r  f i l t e r s  (for e x a m -  
p l e ,  r e d  and blue) .  It fo l lows  f r o m  W i e n ' s  law that  

in (&&): :B  AIr .  (4) 

He re  11 and 12 a r e  the  cons tan t  componen t s  of the  
p h o t o m u l t i p l i e r  c u r r e n t  and A and B a r e  t e m p e r a t u r e -  
independent  coe f f i c i en t s .  D i f f e r en t i a t i on  of (4) g ives  

T 2 

H e r e  i 1 and i 2 a r e  the a mp l i t ude s  of the f luc tua t ions  
in the  p h o t o m u l t i p l i e r  c u r r e n t .  Use of the  c o l o r  t e m -  
p e r a t u r e  i m p o s e s  l e s s  s t r i n g e n t  demands  on the e x p e r -  
i m e n t a l  cond i t i ons ,  s ince  the  c o r r e c t i o n  f o r  coe f f i c i en t  
c~ depends  on the  change  in the  e m i s s i v i t y  e wi th  t e m -  
p e r a t u r e ,  w h e r e a s  the  c o r r e c t i o n  fo r  coe f f i c i en t  A d e -  
pends  on the change  in q / e  2 with t e m p e r a t u r e ,  which  
i s  much s l o w e r .  

G r a p h i t e  is  g r a y  at  r o o m  t e m p e r a t u r e s  [6], whi le  
i t s  s p e c t r a l  e m i s s i v i t y  is  independent  of t e m p e r a t u r e  
up to at l e a s t  2100 ~ K [7]. T h e r e f o r e  in th i s  w o r k  the 
c o l o r  t e m p e r a t u r e  was  m e a s u r e d  and i t  was  a s s u m e d  
tha t  i t  was  the  s a m e  as  the  t r u e  t e m p e r a t u r e  of the 
s a m p l e .  

The c o r r e c t i o n  fo r  n o n m o n o c h r o m a t i c i t y  of the c o l -  
o r  f i l t e r s  in the  m e a s u r e m e n t  of c o l o r  t e m p e r a t u r e  d e -  
pends  on c o r r e l a t i n g  the  s p e c t r a l  c h a r a c t e r i s t i c s  of 
the  p h o t o m u l t i p l i e r  and c o l o r  f i l t e r s .  We s e l e c t e d  f i l -  
t e r s  which c a u s e d  no d i s t o r t i o n  of the  l i n e a r  r e l a t i o n -  
sh ip  (4) in the  w o r k i n g  r a n g e ,  w h e r e a s  in [2] coe f f i c i en t  
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varied by about 3% in the same range. Equation (5) 
is valid at an arbi t rary  value of the constant compo- 
nent of the photomultiplier current.  This makes it pos-  
sible to work over the whole temperature range under 
the most  favorable conditions, maintaining the optimum 
value of the photomultiplier current  by changing the ob- 
jective aperture. 

The photomultiplier was calibrated with a second- 
class temperature-cal ibrated chromatic standard lamp 
in the range 1700o-3000 ~ K. It was checked at 2100 ~ 
2550 ~ K with a thin tungsten filament. The temperature 
was determined on the basis of the integrated emissiv-  
ity of tungsten [8], corrected for  the color temperature 
[9] and for  deviation f rom Lamber t ' s  law [10]. These 
calibrations did not differ by more  than 7.5 ~ over the 
range of measurements .  During calibration checks 
were made for l inearity of the photomultiplier current  
and for reproducibility of the data for different ar-  
rangements of the optical system; it is considered that 
the temperature calibration is accurate to 0.5?0. 

Fluctuations in the sample temperature,  found using 
Eq. (5), fell within the limits 1~ ~ and increased with 
increasing temperature.  

The results  obtained for the heat capacity of graph- 
ite in the temperature  range 1750~ ~ K are shown 
in the figure. Five samples were tested, and the aver-  
age values are represented by the continuous line. 
Points designated by the numeral 1 represent  data f rom 
[1]; points 2 are f rom [11]; points 3 are the present  re -  
sults. In view of the fact that in [1] the authors drew 
the average heat capacity curve above their experimen- 
tal points, our curve is compared with the average 
curve,  taken f rom [1], in the handbook [12], which is 
represented here by a broken line. As may be seen 
f rom the f igure,  the scat ter  does not exceed that in 
[1], and within these limits our measurements  are in 
agreement with the previous work [1,11]. The accu- 
r acy  of the measurements  in • 

The authors are grateful to P. G. Strelkov for his 
interest  in the work and to N. G. Potapov f o r  p repar -  
ing the samples.  
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