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FIG . 7. T he di;triuution of nuclei about a given nucleus fo r iron 
at tell times norm:ll density :lnU A= 1. 

and i0unJ an efT(;ct of only 6.8%. The present DHTF 
theory gives for iron under t he~e cond;:ol:S pvj kT= 
~ ·tO, ~nJ thus J. pressure only -!% less than the perfect­
gas yalue fo r lhe 2-!-fold ionized atoms assumed by 
Eddington. 

b . Radial Distribution Functions 

Lt Figs. 5 and 6 are shown the radial distribution 
func tions (5) , (24), and (26) for iron at normal 
density, A= 1, and kT= 100 and 1000 ev. 

For small r, the density of electrons about a nucleus 
(,1-,) becomes infinite as r-}, just ~.;, in the Thomn.s­
Fermi theory of the atom. As a. result of the high 
electron density near a nucleus (of not too low Z), L.e 
distr::Ju lion of electrons about a typica.l electron 
(lL _I shows a maximum for relatively sm~dl r, and 
at some brger r , n _ _ even becomes gn:J.Ler than 
n+-o This beha.vior is part icularly pronounced for low 
temperature and density and for high Z . For Z=l, 
no maximwn in I L _ has been observed ; this is to be 
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F IG. b. The distribution of nuclei about a given nucleus :or iron 
at norm:ll solid den5ity and A = 1. 
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FIG . 9. The distriuution of nuclei ;,l;out a given nllckus ior iron 
at on.::-tcnth norn:'il den,,:~>· and A = 1. 

expected since in this case, then; i:, only one c:ectr01l 
per nudeu,; and con;:;<';(juently r,Q Stro~1g bunching oi 
several c!ectrO!"'.s abou teach nuc!<.;us . 

The distribution or nuclei auom a gi\'<.;n nucl(;us 
CnT+) i:; shown in greater cldai: in Figs. 7 l.V 9, w.,ich 
correspond to the ca.ses picturcd in l\~s . 2 to 4, re­
spectively. For a given density, the diect of c..n increase 
in temperamre is qualitatively what one v;oJld expect­
an increase in tI+-r at sma.ll r [.ncl :l. dccre .... se :1t large r. 
However, at low density (Fig. 9), the efiect ~s qua:l­
titatively abnormal; on the scale or the l~gurc, the 
o:'ly perceptible change in ll+-r on incre~,sing kT froTY:. 
10 to 100 ev is a. decreJ.se everywhere. Thi:; behavior is 
;. .' :>ronounced the lower the density and the higher 
tf,c value of Z. It is closely rehted to the fc..ct that in 
the zcro-temper::-.ture limit, Il-rr tends to a step func­
tion with tLe step at a radius rl whicr. is :.::,.;s than rc, 
this last being the radius or 3. sphere whose volume 
is the average volume per atom (k ro3j3=J!.;.0-:). 

The reason why rl is less than /0 is eas::y seen. At 
zero temperature, the normalization condition (19), 
(20) reduces to 

I&~~~~~~~-L~~~ __ ~~~ __ ~~ 
10° 10' 102 103 10· 

k.(cv) 

FIC. 10. T"mpcr::.turc dcp~nJ"n.;c ,: : ; .. ~y for :ron .:t norm~! 
cler ... : .' = 7.S5 glee). Tl:c Cu~~<!d C<::h.' :ur., mixture of nuclei 
and C .. ~Clrons without e1..:ctro5ta.tic intL;rJ.ctions. 
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