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The chalcop rie CdGeP; dopec\ix - yh Mn hg € been recenl}l fa ndjo exhiby roomyemperg re ferro-
magngi m. k¢ aleryu b¢jpgion of he Cds je & expeqged, h‘g ¢ er, (o crege antiferromagnetism, in
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gomi remg ed. uy & ¢he ab ob (g ab e ofghe chemical
pqeryial of g om . Sinceyhe formg ion energig are con-
v eny iona]51 degned.  jh re peq (o¢he elemenals olidé ),
w ©CXpras wo & ghesu m of a componery @ eqoyhe ele-
meny in s MGy commo?] ocu rrings¢w @ re Uy, and an
exces chemical pqeryial pq, i€, ug, = uy + po. Here
wy, for P, Ge, Mn, and Cd are heyqal energie ¢ ab ged
for ¢he opimMsed elemeryals olid in ¢he ob ef ed
ci.stal,stu @ ra [14]. If AH;(CdGeP,) i ¢he formgion
energ of CdGeP,,hen pcq and pge are dg ermined 9

pmcad T e + 2up = AH(CdGeP,). (2

B yhermore, pwca = 0; puge = 0, becase qhe“r/ seghe
elemery al s olid_;W ill precipyge. The pre ence of qher
inyey ening binaf pha &, h& ¢ er, @ gher regrigs ¢he
v a8 of ucq and uge: One misgs ol e Eq. (2) along
W yh (he congrains placed (he formgion energig
AH(CdsP,) and AHy(GeP) of CdsP, and GeP:

B3uca + 2up = AH;(Cd3P,), (3
uGe + up = AHf(GeP), 4

10 gnd ¢he allo ed range for ucq and pge in CdGeP;.
The eleqron 1onkedu pon forming a pa iy (?31 charged
defeq joinghe Fermis eas og he formg ion energ increa &
g qEfs, here € & ¢he fermi energ  hichy arig from
eV g (he, alence band maxim m %VBM) of (he hay
mg erial o ¢he band gap of the ha;. Eq gion (2) (4)
W Cres al edus inghe experimenyal, ab & [15,16] of the
formg ion energig forghe binz pha & Cds3P, (—1.2 eV)
and GeP (—0.3 eV), hilea ab eof —1.5 €V, inghes ame
rja [17], aused for CdGeP;.
The allo ed range of chemical pqeryiak wcq and pge
for CdGe&’z and ¢he binarig Cd3P; and GeP are gj en
in Fig. 1. There are jhree di¢ing chemical pqenial do-
mainW here CdGeP; can exi: poiny A: Cd rich, Ge poor;
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FIG. 1. The range of Cd and Ge chemical pqeryiak = here
CdGeP,, GeP, and Cd3P; aresgable. W

poiry B: Cd rich, Ge-rich; and poiry C: Cd poor, Ge rich.
Fig re 25 ho s ¢he formg ion energie of he inyrin ic poiry
defeqs Gecd, Vcd, and Ve 3 ell a su by gional de-
feqs Mng, and Mncq g ¢ he chemical pqenyiak A, B, and
Cof Fig. 1 a at ngion ofhe Fermi energ . The eyical
da hed line denqe ¢he general¥sed gradiery approxima-
tion (GGA) gap  hich i u nderg imgy e%  jh e peq 0
 he experimery al 172 eV gap. Tram jion poins bg een
charges{g & are indicy ed? s olid circlg . The defegs can
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inghe e condjion ha no hole ands o cannq promqe
ary iferromagnqi m.  )Ge-on-Cd anys ye ha high for-
mg ion energ , anc%x @ Idherefore nq hg e appreciable
concery rg ion.

Ha ing ideryiged (he hole-prod cing cenek ¢hg can
. ield FM, e ney examine ¢he prediged s ob bilj i
of s olged Mn. @ r calo lged formgion energig for
CdGeP,:Mn ands imilar calo lgion for GaAs :Mns h‘()e
con ktenlg lo ery ab ¢ (for (he appropna{e chemical
pqernyiak ) in the former ca e, prediqing higher Mn
sob bil, : The lo &; formgion energ ofsu by ing
a Ga gom ilh Mn in GaAs & 1.0 eV ¢ nder Mn-rich,
Ga—poor condjion ). In coryray, ¢ en 1nthe OR{-Ca& €
s cenarlos w € fl
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