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Angell	  1995	  

PotenBal	  applicaBons	  of	  Cp(P,T)	  

Bolmatov	  et	  al.,	  2013	  
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Shock	  wave	  +	  
pyrometry	  [3]	  

Modest	  frequency	  modulaBon	  calorimetry	  [2]	  

Pulsed,	  
relaxaBon	  or	  
modulaBon	  
calorimetry	  [1]	  

[1]	  Kra]makher,	  	  2004	  
[2]	  Bouquet	  et	  al.,	  2000	  ;	  Sidorov	  et	  al.,	  2010	  
[3]	  Hicks	  et	  al.,	  2006	  
	  



A	  recipe	  for	  CP	  in	  diamond-‐cell	  

1.  Make	  circuit	  through	  diamond	  cell	  	  

2.  Drive	  circuit	  with	  ±	  5	  V	  

3.  Measure	  V,	  R,	  dR/dT	  and	  3rd	  harmonic	  voltage	  

4.  Infer	  p2ω,	  T2ω,	  then	  C	  =	  p2ω/2ωT2ω	  

Doable	  
Easy	  

…or	  (kC)1/2,	  or	  k	  &	  C	  



Step	  1a:	  Metal	  foil	  between	  diamond	  Bps	  
Piston	  side	  

Cylinder	  side	  



Step	  1b:	  Press	  

0.6 mm 

Fe at 11 GPa 

Pt	  at	  2	  GPa	  

Zha	  et	  al.	  2008	  	  
Re,	  up	  to	  1900	  K	  and	  70	  GPa	  



Step	  1c:	  Design	  circuit	  

In-‐amp	  
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Step	  1c:	  Design	  circuit	  

DifferenBal	  
voltage	  

measurement	  
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Step	  1c:	  Design	  circuit	  

In-‐amp	  



Step	  1d:	  Make	  circuit	  

0.6	  mm	  

PlaBnum	  at	  2	  GPa	  

Drive	  

Compensate	  

Out	  

Resistors	  
In-‐amp	  

In-‐amp	  



Step	  2:	  Drive	  1	  kHz,	  ±5	  V	  

Step	  3:	  Measure	  V3ω	  =	  ±5	  
mV	  1.2	  mm	  



Step	  3:	  measure	  V3ω	  



Step	  3:	  measure	  V3ω	  
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Step	  4:	  Infer	  p2ω,	  T2ω,	  CP	  
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Step	  4:	  Infer	  p2ω,	  T2ω,	  CP	  
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AlternaBve	  design:	  thin	  film	  heater	  

0.2	  m
m
	  

Birge	  et	  al.,	  1997 	  	  



~10	  nm	  Pt	  on	  glass	  cover	  slip	  

Signal	  

background	  



PossibiliBes	  with	  thin	  film	  heaters	  
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Reproducibility?	  



Not	  reproducible…yet	  
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Ongoing	  work	  



Future	  work	  
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