
paran~gnctic' and ferron~gneti c phases of nickel by the 
tigh t bind in" method . The crystal potential ·.,as l'on
structcd from a superposition of f r ee atom charge den
sities , and an exchange potential was included accord
ing to the X':J method . The basis set contained atomic 
wavefunc t ions cons is ting 0 f 1 ine '. r combina tions 0 f 
Gaussian- type orbitals l fo r ls , 2s , 3s , 4s , 2p , 3p, 
and 4p states . Individual Gaussian orbitals were used 
fo r the 3d sta te. The appropriate integrals were 
obtainC!d b~ cxtending the ,.a r k of Chaney , Tung, Lin , 
and La fon . Sums "e re ca rr ied to conver gence . The 
r esul ting ener gy bands are very s i mila r to other band 
calculations fo r nickel by othC!r t echniques .' A self 
consistent calculation is now under way . 

*Supported by Air Force Office of Sc i en tific Research . 
l A.J. H. \.)achters , J . Chern . Phys . 52, 1033 (1970) . 
2R•C• Chaney, T.K. Tung , C. C. Lin~E . E . Lafon, J. Chem . 
Phys. 21, 361 (1970) . 

AH 7 Pl-.ase -Shift ft_'1'l.lysis of C,::oner .* JERRY C. SWI.w 
J. B. KETIE?30i! and LEE R. HL;C!ILLER, Argonne Nat 'I. 
l..:J.b. --A pl'e:en'Cation of the results of a eompu'Cer study 
or-the Fermi - sur'f'Lee pn.rameteri::!l. ~ion scheme sllg;ested 
by Ham and Sc€;alll ,rill be given . This study was ccn 
ducted using the KKR formalism and a special algorithm 
allowing an:J.lytic calculation of band velocities and 
other derivatives . Quality - oi' -fit w'3.s quantitatively 
determL~ed in the l east - squares sense using the fQ~c -

2 N 2 
tional <68 (Ep '~t » = (l!N) ~ (Ei-Ep) , where Ei are 

1. 

the KKR enersies corresponding to a set of N k-vectors 
derived from the Fo=ier series inversion of dHvA d:lta, 
and where the Fermi energy, ~, and the phase shifts, 
~ , are parameters . A discus~ion of uniqueness as well 
a~ compar i son .~th the r esults of Cooke, et a l. 2 and Lee3 
will be ~iven . In addition, resul'Cs using a least 
squares -fit to the Fermi radii will be presented. 

* Work performed under the auspices of the USAEC . 
lj3 . Segall a:1d F. S. Ham,-Methods in Computational 
2Phys i cs ~ 251 (1963 ) •. 
J . F . Cooke, H. L. DaVls and R. F. Hood , Phys. Rev . 

3Letters ~, 28 (1970 ) . 
M. J. G. Lee , Phys. Rev. ~ 901 (1969) . 

AH 8 Strain-induced Defor1!lations of the Fer.i Sw.r!ace 
of Copper . · PEr rn GOESSING and J. R. CHRISTMAN, fv..fts 
Univ.--Changes L~ the Fermi energy and surface of copper 
due to uniaxial elongations are calculated by Means 
of the AFW .ethod to first order in the strain para
aeter. Potentials for both strained and unstrained 
crystals are constructed by superposing atomic potentials 
and adding full Slater exchange. For the unetrained 
crystal the Fend energy and surface obtained agree with 
those of Faulkner , Davis, and Jorwho \Ased the KKR aeth· 
cd. For the strained crystal a pertllrbation 8ch_ e is 
~ployed to trace out de!oraations of several energy 
s\lrfaces. The vol~e enclosed by each is co.puted and 
the Ferai energy 1s obtained . Finally , the Fend sur
face for the defonaed crystal is calculated by fitting 
the previously obtained de!oraations to power series in 
the energy . Reslll ts are presented for uniaxial elonga
tions in the [100] , [no] , and (111] directions. 

-Work 
tion, 
lJ.S. 
Rev. 

supported in part by the National Science Founda
grant GP 15993. 
Faulkner, Harold L. Davis, and H.W. Joy. Phys. 
161, 656 (1967) 

AI! 9 Pressure studies in Copper - A Pre l iminary Repo rt 
D. mAY ant! ,\ • . It·\IlCUS CRAY , Natcrv l iet ,\ rscnal -- Oue to 
t he sna ll size of t he electronic ene~ /!y chan!!cs produced 
by strains conf ined to the clastic rC9.ion a perturbation 
approach I<OU Id a ppea r to be uest. A es t of our ' Irw 
conputer prorram precision for a pert r ba tion calculation 
is described . ,\ mo re so ph is t ica t ed r rturba tion approach 

71-0862 

a l ong the li nes of Chris t man' s l "i ll probab ly be r cqui r, ! 
,\ sc cond series of calculations indica t cd t ha t cne r r,' 
sh if t s due to po t en t ia l effects and t o v,pome tric cff~tt . 
are o' t he same ord er of magn itude and ca n ue either 1, 
t he saMe or opposite direction. Brief comments on cnn. 
parison wi th reflectance mc asurements and on s Yl1metry 
chanRes und er uniaxia l s train will he ~iven . 

*Suprorted in part by U. S. Ar my Ral li s tic Rescarch l" ~s 

l .J . R.Christman (to be published). See a l so : Sull o 
Nn . rhys . Soc •• .!..?.,345 (1 970 ). 

AH 10 Pressure Dependence of t he Electronic Struct llre 
of Pal1adium . * S.D . Das, Argonne Natl . Lab., D.D . 
\;o"lling , Xo rthwestern Univ ., and F . M. Mueller , Argonn, 
Hatl. Lab. --\'e have considered the effects of up to 10C' 
kilobar s of hydros tatic pressure on two experimental 
measurements involving t he Fermi surface of palladium: 
dHvA extr emal cross-sectional areas and positron anni
hilation spec tra of polycrys t alline samples using slit 
detectors. For latter calculations, the difference in 
the momentum depende nce of the plane wave- like and d
like Slates has been included. Our calculations show 
t ha t a dec r ease of 1% in the lattice const ant dccr eases 
t he density of states a t t he Fermi energy by 10% in 
palladium. 

*Suppor t ed in part by the U.S . Atomic Energy Commission, 
We Advanced Research Projects Agency through the No rth
western Naterials Research Center, and the U.S. Air 
Force Office of Scientific Research. 

AH 11 Electronic Structure and Local Atomic Environ
ment . V. HElNE* , Bell Labs .--To study bonding, energy 
of defects , surfaces , etc . in transit ion metals , a 
me~h~ of calculating the e l ectronic structure is being 
developed ~hich does not depend on crystal periodicity . 
Based on a tight binding model, it is an extension of 
the r.~thod pioneer ed by Cyrot - Lacbmann involving closed 
chains of 3.toms . l,ith relatively little extra work it 
is possible to sum a large number of multiply linked 
chains describing the interaction of an atom with its 
near neighbors, and t o obtain an expl icit expression 
f or the density of states instead of fitting moments . 

*On leave from Cavendish Lab ., Cambridge, England . 

AH 12 The Pseudopotential Approach to t he Optical 
AbsorPtion of Simple Me tals . M. ASHKIN, Westinghouse 
Resear ch Labs .--The proj ec t ed wave-field approach of 
Bassani et all fo r incorporat i ng the orthogonalized
piane wa ve me thod into the many body problem is used in 
performing a perturbation calculation,along the lines of 
Hopfield 2,of the absorption . The unperturbed system is 
t he uniform part of t he projec t wave fi eld Hamiltonian 
including t he electron-electron in terac tion and t he per
turba tion is the r emainder . Included in the calculation 
are all t erms quadratic or bilinear in a pseudopotential 
and core proj ection. The forma l expression of the model, 
which is exact i n the uniform par t of t he valence elec
tron-valence electron i nte r action , r educes to the form 
of r ef . 4 fo r a loca l potenti al, otherwise simp l e screen
i ng does not obtain. Comparison with othe r pseudopo ten
tia l me thods will be made . 

1. F. Bassani, J. Robinson, B. Goodman and J.R . 
Scbrieffer, Phys . Rev. 127 , 1969 (1962). 
2 . J . J. Hopf ield , Phys~ev. 139, A4l9 (1965). 

AH 13 THE UIPORTA!'lCE OF OFTCN-IG:IORED COIITRIIlUTIONS TO 
TilE ORB !T'\L SUSCEPT mIL IT\, (IF BLOCH [LEC rRO;-;S . 
t..'Al~!{E:; D. GRtJB:L-\N, In:'! Watson Resl.!arch Center -- The 
expression fo r the l ow field susceptibility of spinless 
Bloch electrons in a solid , Xo rb ' was fir s t given by 
Hebborn Dnd Sondheimer,l but has not ye t been evalua ted 
for realis tic wave [unc t ions. We a re calculating Xo rb 
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