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* have U* the artxkkd
1-4atan mthal (EM) to construct inter

atanxc potentials for FJSQwith KC Lron. Chr original mttvatmn for

this work was to mckl the grain lxmclarla= in lrms. fie version of

the CM km nava mad m ●saentlally tha sanm aa that deacrlbed i~ mfe~

encoa 3 and 4, wham tha total enargy waa given ●s tlm sum of two body

term SJm’red OVOr palm of at- 1,), tqthor with an ~ing term

given !Yy the sun Of ~lng functions @wao ●qunmnta am tha total

elactmnlc c’hargo denstcy at ~the aitaa 1. A Pkxn potential

ph~( ri, ) - Vl!l - e.xp[ (-v ( r3 tj-”2)112- ‘1

tn. thrt39Paramtara VI, V2 ●d v , is ugd to rgproaant tho t-
3

corm. Tho total ●lactralic chmga dmaitias ●t Qach mdiv~dual

mlclt ●m @w ●quwnm of ttw abdd!ng functions, am dXained

thg linear suporpou:tlon of atan;c 4s Sla?ar function charg@



●mrgy fmctmn 1s matched m tne experlnmr._al .mncslve energy, -.qe al<

fXdUIUS B, ~d ~lllbrt~ laCtLCO xmstant, a , hut intrahiclng PO
9

additional expliclt matclIlngparanwers. =e paramters Vl mrwgn -J5

are selected “~ ftttmg iusinq a slwlex optinuzatlan procslureq I to

eokcted experinmn’-l pVCtleS of imn that w shall ncxddescribe.

I’he first are cha remining elastlc constants, either cll X C12 Isince

36- ’11 “ 2=12]-’44”
hk next cw to %t.ch ●Je dxw- vacancy

tGKIMtiOfl e~~. ~LSJ 19 k(~ ~t less precisely thar are che

elastic ccxwtants, but lC is uqmrtant for matchtq purposes since c-e

dovlation fran thLs value is a masum of the umortance of ma~y My

forces due t= tha fact that the unrelaxed vacancy enargy UOUld“beecpa 1

to “m cohesive mergy Lf only paxr forces qerated.

For a magnetic nnterial such as imn them La a contribution to cm

vacancy energy arisi~ fran the altered nmqnetl am on the ne@abociq

●m to ma vacancy ● I?wre are alw I*rwt ccmtributlms ertsing

fran nqnetic ●ffects in the ●nergy clltfcrmce b:ueon ferrcmqneti: bcc

●nd ~natic fcc and * lra. Wr EM calculaticm takaa m ●xpliclt

meant of spin polarization ●ffects, uhema9 quantum coqutarions
10Lncludirq them ●ffecta Andlcato that Uwy ●re c~ial in provic!irq

* StAbility of ttw k phama. tbmwr just ●n ma U3jummnt of

fitting parmtars 20 vacancy ●argy my uxamcfor~oftJwnq-

natic ●narqy in an qiracal q, a my to nub thLa fit ●lm provide

phaaa .t*llity. Ihorafore w ham - at ● mquimmsnt that tha

mlnlmm •na~la. of tha fcc or hcp ~ should ●lqm be higher than

that of tho E phamoor ircno mi~ qimmnt umm~ waantial in

orthc W M *1. a ucillm M mmdci~ pxmticl for tho ~tation

of dafoce confiquratluu by ●nmgy mln;mlxmtim tachnAqueo. It Lurned

at that this 00twxain2 m emurlng * mabllity of tlm bcc phaaa 1.

qldtt mstricti- ud pcwmmad us Cm f idifq ● choica of per~’ars

~ich @maccly fig t?w elsstic cematanta d v~ mm. W miqnt

hSV@@tten ~ tiitluul f~ m fitti~ Lf be had ckum ● tmm

q pX8ntia~ M* uMitlonal parmwemm. bVOC w hosiuti tO ‘1o

so SimO w mud tO mid unmdi8tAc ●truturo in the po~tkal which

IT@t •ri~ f- Cm such f~~ in CUM fitti~.

in TASIX I uw show sum maulo with qtod EM! potoncials. ‘z

list th ●xpr ‘imntal ad calculaud valu.a of ●hatLc cmermits and

vacancy ●oqy for tha &c #l@u, d me calculati mhamkvo Unergkea
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W also tabulate the valuea of tne fitting paramcers Ear w.e -11E<ersnz

potentials.

The colunrl marked FCA :s for thO potential oubllahed in reference ~

wnece we tabulated mterplanar spacings near the surface as -11 as

surface and graan boundary enorgles mtamed wlch 15s use. %ebnq Xid

YLp 11 also med this potential in prellmnary ccmuutatmm studying

tnermal Lnstabll lty by mans of mlecular dvnanucs zec~nloues.1’hey feud

Cmt a density dlscatlnu~ty occurred f~r a 4x4x4 ~rtajlc cell qf i28

●tcme mamtatned at zem pmsaure using the Parlnello-l?ahman bounda~
12

COltdlt LOfM , at mt 1750 K. mis is -what lotarr than tha mmltlna

cenperature of iron (1909K), *I1O me might expact an lnst&ll~v#

~enperaturw to b higher tnan mltxrq. An addltmnal mlecular *namlcs

‘e~r Llmnt” Wes done on ma unlax~al defomatlon of irul W’lth this

potential, In an ●ttmpt to sxnulate the martansltkc !lalntrmafommtion
13co the fcc phaee . A pha8e tranafornwxm to the hcp ~ occurrud

rathar than to the expected fcc pham. ‘rein rewlt my b due to t*

fact chat me hcp @same for chLs pOt8ntid 1s mly 0.!I09 ●v atmw tha

k= gmwd ma-, *I1o tha fcc @ma M 0.02 ●v abw bee. ml~ cloaa-

*sa of mothor ~ mignt WUl MVa cmtribu~ to ~ ~r than

expoctd lfuwllity qratum. m therdora trld M ~te Ot!wr

potontlals @iich umld - gmamr eopamtim f- tho grad ●ate and

pCm8it)Ly rowrn * Obr of the &c d * ptweeo. As * mslJlt8

1lscad in m. otmr ~luma Mimt - have incruad tha ~mim of tho

emrgm9 of the hcp - fcc *S frm that of tho boc phasm~ altbJ@

w have not boon al.. w revoroo tbe omJor= m.- is ●lso ● —m@ut

bettor fit to tb alutlc wnsmw. Rw * ~tantials ?!X d FUIC

me Onergioa Oe tlw hcp and fcc aro idontiq, ● ~ of UN fact

that tlw aAtoff dlo~ LS Mtm ~ and third neu#bormJ atr~

potmmid with this pqrty wlli gtvm this mlt ●inw the dl.tances

am! rkmbers of first * eeawwl neigMor9 cm tho m for hcp and fee.

It i. qscive that porhapa ● short rmge any body ptmtial CXX4plul

wlch ● cm ~ ~wntlal havlrq ● hxqor ra~ ad aMlticmaL stmcturo

~lght give an opc~l domriptia.
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16already baen zmbjectad to varlow tests .

TMU.E 1

bttwa cotwunt ●. : 2.670A Coh8ivo energy : 4.20 ●v

Bdk I=dUlua 1 1.73 x 10
12 dyn/cln2 ~Y FIT BY AU RXXNHAM

EIutLc con8tuM8 Exp8ri- FM FIX

[1012 dyn/cm2 ) nwltal (pmvl- ) (short rang. )

’11
2.432

c12 1.381

C44
1.219

Vuamy ●norgy

Ullmlamd

C9h%d 1.79

P8c-um!

‘1 X10-2 W’MW0

‘2
Uq18tm

‘3 1/( Uqotm )

‘4 l/(anqatna)

‘5
(cumr~ dlauru, A. )

w aqmrau?an !

.,= - ~ (Ov;

;-f%
{w)

1.93

1.63

1.0s

1.93

1.64

2.32299

2.09238

1● 34321

6.26195

4. SX32

0.02

0.009

2.131

1.534

1.165

2.623

2.181

2.849

2.721

().746

80500

4.5096

().057

0.046

2.178

1.507

1.175

1.953

1.792

2.634

2.690

1 ● 225

6.S00

3 625

0.074

0.074

2.299

1.447

1.179

2.207
-.. ~;z

2.771

2.852

1.293

6.423

3.626

0.108

0 ● 108
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