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sJSSI0N AlI: THEORY I:
J)ENSJTY FUNCI10NAL ME11IOD
III--Y .oml ••••li Mareia 1988
)IIardi Gru J at 1:00
p. v..wua. prealdlq

tf.rtcN tt 5.$
!fs I Deuaity FuDdioDaI Theory ror Euaembl.. of
FractioDally Occupied Stat.. I: Buic Formaliam.·
E. K. U. GROSS, L. N. OLIVEIRA', W. KOHN, UC
Santa Barbara.-The Rayteiglí-Ritz m!D,miq.tion prineiple iB
seneraliud to eneembleB01 unequally weighted BtateB.Given the
AI }owe8teisenwluee E1 ~ E, ~ ... ~ EM of a Hamiltoniao, aod

. siven M real Dumbers tIIl ~ W, ~ ••• ~ WM > 0, ao upper bound
for the weighted IUID tIIlEJ +w,E, +... +wMEM iBeBtabliBhed.
Tbe ground Btate RayIeigh-Rltz principIe aod the variatiooal prin-
cipIe for equieneemblee are leoo~eted as special cuee. Baaed on
thiB ~ RayIeigh-Rltz principle, a Hohenherr;-Kobn the-
orem iBproven aod a Kobn-Sham echezne invoIvinr; fractionally
occupied 8iJlPe-pariicle BtateBia derived. The exact excitation
eoerpee are expreeaed in terms of düferencee of the Kohn-Sham
IiDr;le-particle enert;iee and a COlTeCtionterm, direclIy obtainable
from the eneemble exchanr;e-correI.ation enezr;y functional.
• Supported in pari by the National Seienee Foundation under

r;rant DMR 87-03434.
t Ou Ieave from the Univeraityof São Paulo; fellow of the Brazil-

iaD Council for Scientme aod TeclmoIopeal Development.

8:12
AI82 Deuaity FuDdioDaI Theory ror Enaemblel of
Fradionally Occupied Stat •• fi: ApplicatioD to the H •.
Atom. - L. N. OLIVEIRA', E. K. U. GROSS, W. KOHN,
UC Santa Barbara.-The den.sity functional formalism de-
eeribed in the prececlin& abetract ia applied to the excitation
IpeCtrum of the He &tom. OD the baais of the quasi-loeal-density
appraximation1 for the equien.eembIeexc:hange-correlation enerr;y
functional, lhe Kobn-Sham equationl for lhe euemble den.sity are
IOIvedand the excitation enert;iee are c:omputed. The splitÜDr;B
between nearly desenerate Jevelawith düferent anplar momenta
(e.,. , between the 25 and 2P Jevela) are OVet'e8timated,but the
a~ee over ~ar momentum and spiD of the experimental
excitation enezpee (e.,. , the average of the 25 and 2P enerpee)
meuured from the ionization threshold are reprodueed within a
fiewpereent.
- Supported in pari by lhe National Scienee Foundation under

r;rant DMR 87-03434.
t Ou 1eavefrom the Univeraity of São Paulo; fellow of lhe Brazil-

ian Council for Scientme and TeehnoIopeal Development.
1. W. Kohn, Phya.Rev.A M, 737 (1986).

8:24
Al83 PunclaMntal Constralnts on Corre1atlon: Punc-
tlonl.* A. M. ~MAN and D.~. PlRRT, Center for
~ State Ilectronlcs aesearch AriBona State
unlveralty-- lnequalltles are aerlvêd tbãt constraln
oae-tl•• correlation functions. These follov froa
exebanae ~try and require no ••au.ption about the
ti•• behavior of the particle diatribution. In par-
tieular, they ar. .alid out of equilibrlua and for
,aneral interactlonl. Idantieal foras obtain for
'erai and Ioae atatiatica. Ve atudy tvo-particle
correlatlons in detail and find .arioua linear func-
tionala of the correlation function vhich are bounded
by the ln.erle density. In equilibrlua, these con-
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atralnta are asaociated vith ••chanical atability.
Bl,ner-order conatraints invol.e linear functionals of
tvo- throu,h 2n-particle correlationa. Theae can be
uaed aa a teat of the ~irkvood Superposition
principie.

* Supported by US Office of Naval ae••arch.

8:36
Al84 lDequallt)' Bued ConltralDu on·th. StaUc
Structure Pactor of the HomopDeouI Electron Gu.·
K. RAPCEWICZt and N. W. ASHCROFT Comell Univer-
ntll.- We present seIO and fl.nit.et.emperature results for the
atatic strueture faetor, S(f), for the homOleneouB iDt.eracting
electron.... Theae reeults follow from lhe WIeof Seh'\I9'US-
baaed and other inequalitiee and provide qualitative inaights
about the behaviour ~ the exact reeults that are DOtobtain-
abIe by olher methoda. In ~cular, we have examiDed the
small f, small r. expa.naion1, oC the exchanre-eorrelation ker-
nel, Kxc(q), to ObtaiDa rilolOUl upperbeund on the next to
l-.din& erder eorredioD to lhe small " small r. expa.naion of
5(9). We show that this t.erm ia of order ,. and Derative. Fur-
ther, these iDequalities provide constraints that appraximat.e
IOlutioDBmUBtaatiafy.
• Supported by the National Seience FOUDdation
t Natural Seienceeand Encineering Researeh Oouncll of Canada

PoBt-Graduate Fellow
1 D. Laqreth aDd S. VOIm, Phys. Rev. LeU. 50,497, (1987).
2 L. Kleinman, Phys. Rev. B ao, 2223 (1984)..

8:48
Al8 S Denalty-Punctlonal Theory ln Strong Magnetlc
~.* G. VIGNALEf and HARK RASOLT, Oak lidge National
Laboratory, Oak Ridge, TN. -- We foraulate the current-
denslty functlonal theory for ayate.s ln arbitrar!ly
strong ••gnetlc flelda. A set of self-conalatent
equstlona coaparable to the lohn-Shaa equatlona for
ordlnary denBlty functlonal theory Ia derlved, and proved
to be sauge-1nvarlant and to satlafy the continuity
equatlon. We prove that the exchange-correlatlon euergy
functlonal Ezc1n,jpl (n(r) Ia the denalty, and jp(r) 18
the 'para••gnetlc' current denslty) dependa on the
current !!!the coabination ver) - 9.{Jp(r)/n(r». Ao
expl1clt foraula for Ezc: 111 derived, which 111 local ln
ver) •

*Sponsored by the USDOE under contract DE-AC05-840R21400
vlth Martln Marletta Energy Systeas, loc.
fAlso Departaent of Phyaica, University of Tennesaee.
lnoxvll1e, TN.

9:00
Al86 Jelllu. _ork PunctioD for Ali 81ectroD
DeDsltles. Y. _AIG aDd J. P. PERDE_. Tulane U.·
- - The work functloD of tbe jelllu. aurfaee ba.
been ealeulated aelf-eonaisteDtly wltbln the
local denaity approxiaatloD for bulk deD.itlea
lD tbe raDce l:ir.:i12. Tbe reaults bave been
fltted to an analytlc for.ula ba.ed upon tbe
dl.plaeed-rrofile ebence-iD-IelfeoDailteDt-fleld
expreaa ion for the work fune tiOD . Tbe ra-+O
11.it of thia for.ula Ia flo.e to tbe value 1.2
eY predleted by Peuckert for tbe bich-deDalty
lhit.

·Supported by ISP GraDt
1J . P. Perde. and Y.
Co.aUD. u., 8'7 (18711).
2y. Peuckert. J. Phya.

DIIRU-20IlSt.
Sabni. Sol1d State

c L 2221 (11174).
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