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FIG. 3. Variation oi pressure with temperature for iron at normal 
solid densily (p= 7.85 glee) . 

:\t low te:11pcratures and densities, the DHTF curves 
diller qualitaLively from the corresponding TF curves, 
tI.e former jlossessing distinct plateaus in Figs. 3 and 4. 
This eITel.. is strongly Z- and( densi ty-) dependent, as 
confm11ed by numerical results (not shown here) for 
:1.= 6 an,l 92 . It is not immediately obvious whether 
the h rge DHTF pressure c:licul:il(;.j in thc p\;!kau 
region should be considered ]lhysically me:ln" . ..,;\..! . 
One might conjet"lurc that this re tleds ionization 
rCo'ulting from collisions of neighboring a" 'l1S due 
to the thermal motion oi the nuclei, which is :,i>:;cnt 
in the 1'1<' picture. Howevcr, for reasons which \\; ' , ~e 
discussed, the authors feel that these large .. ',;,,-...rcs 
may be ~purious (at least in part) and th~lL ".\.. iJHTF 
results should not be given too much weight :tt low 
tem peratures and densitie::; . 

At sufficiendy low densities, the zero-tempc:mture 
pressure becomes negative (Figs. 1 and 4), unlike the 
TF theory ,\"here p becomes zero only in the limit of 
zero density. This is probably related to the lowering of 
energy due to electron correlation, which is not present 
in the TF theory. The DHTF pressure seems to become 
zero at :l slightly higher density than in the TFD 
~heory ; this is reasonable since at the low electron 
densities at which correlation effects are important, 
the correbtion energy in the present theory is greater 
than the exchange energy of the TFD theory (sec 
reference ·1 and Sec. 4c following) . 

The high-temperature regions in which the DI-ITF 
re~ults may be considered reliable are pertinent to the 
following two problems, among others. 
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FIG. 4. Variation of pressure with temperature jor iron at one-tenth 
normal density (p=0.785 glee) . 
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FIG. S. The radial distribution functions ior iron at normal d~llsily 

>'=1, and kT=100 ev. ' 

(1) Current efiorts at achieving thl:i'I1lOnUckar reac­
tions arc aimed at producing temper:ttur.:s well above 
100 voll::; in deulerium at ga,;colls dcn"iLie~ . Since both 
high tempera lure and low den,;ilY reduce th(; im­
porlance of dectro"talic interactiuns between the 
nuclei :'\,nu electrons, it is evident from Fi,;. 1 th:lt 
electrostatic clTc.:l:-; arc: completely ne,r/i"iblc under the 
above conditions. b ::> 

(2) In the early years of the Dcby(;-IILickcl (heory, 
:;ev~ral . aLt?n1pts . wer~ made to :lpply the theory 
(prImarIly 111 Its Imeanzed form and u:;in·: Boltzmann 

. . "" 
st:ltlstlCS for all particles) to the p:oblem of ionized 
n:,aterial in stellar interiors. Thus for iron at a density of 
1J6 glcc ar..d a temperature of 26.36XIOGoK (kT= 
2271 ev), Fowler and Guggenheim13 Gl1cu]<!.ted the 
electrostatic effects to reduce the pressure by ~L901 

h 'l Edd' l' . 10, 
W 1 e mgton . corrected the theory in some respects 
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rlro 

. FIG. 6. The radial distribution fur.etions for iron :It normal den­
SIty, A= 1, and kT= 1000 ev. The 'L _ eun'e lies ::.bo\'e the 11 

curve for r/ro>O.S92. - T 

13 R. H. Fowler and E. A. Guggenheim, ::-ronthly Xu,iccs Roy. 
Astron. Soc. 85 , 939 (1925) . 

14 A. S. Eddington, ::"Ionthly ~otiees Roy Astron Soc 86 
2 (1926) . . . . . • 


