Control of Ferromagnetism via Electron Doping in In,03:Cr

H nnes R & '.gér, t,é"f?l n_anyand Alex 2 ngér
National Renewable Energy %aboratory, Golden, Colorado 80401, USA
(Re.saved 7Ma r.p, 2008, Yo ls,ed 77 1y 2008)

U rrar-al ol urresd Mstsam @ wals-8 _thnsarent .en¥ _tws exdlss £ st sen walsly ds¥ ssed
and dda t3d, 12 dngte .en' sand nd St 198 rdngwpstper 48 to 48 Mot oxales oxStd a1l
sspow res densdy-U n.tedl 1Y Brens wa 0 #And-@  _errs.tedd | r@ ., tAt SrTesR Mstm
» QH Jng anks sw,‘nﬂhéd endnd e vi sle.tren de_ng tps wals-@ tAnsdrent N-ty s
-on¥ _tws ex¥s INO5. s ow tad t (B "r dessnet _rel! .o @ INy033a ny res sls.trensd nd rendors s /
systsmd n oY Btaga Ma et (s Extraism N-ty_s deo_nge In203:m,§nﬂ§oﬂ.@ﬁﬂ5§§m\g&lﬂ“&ﬂmmsrvdd ,nv?“r,Mn, P

203 8 a_lss [4,11 18


http://dx.doi.org/10.1103/PhysRevLett.101.027203

;03 4 804 tes ¥ ar ells w l,are ons or twe Ind teasd re
re B .ol y’“rﬁl ton,drs 4 rraed & ¢ s,ngtka Yeojs.ter
U gy inted- WA ve u_ethod j24]anda 3 X3 X3 k-_eat

& n lrngués}, ,
Intpse o yao st ¥ rse InyO; (s .+ g¥ _la3), ens
Uartore tpoIndtems( Y. 0 esdanbh, denoted A

qll,e ollovs,ng) dre lea'tsd ,.ns,.daa n oxygen totd l,adron
wap, 4141 In O 458 n_ss,a nd t},r ssqldrters @ tye In
a tu,Lsz\ry\ estend, deneted )3 re lod tod s aled
ners istertsd o.8 kédron Wakp t},ree dm srent In O ds-
8 n.ss. Tpo Sed ted Cr0 skows( nter \o‘l‘ un & 1)a
Ullye.Y 4,-.:3 18 Jerdy s _u td 1eva1 A t}" lewsr art e
to#nd @ andano tyed lsvelreserd ntslag, tly-lb ovs
t}‘é ~onl Nt,pnba nd M,.QE u Ec. All wnerdy 544;1 lovsls
ard ne.¥ LI Ths, ‘Jltt,dt+ -on £ # tan 3 P71 ten.
‘nF ~es@ net 4@ gnat,.'il tan o 3 Be LA gnetons Th‘
o.Y ,d Cro g _ lsvsls anks ’..n'.zed to Crt (12 —
e2al, ls t .ot un A 1), gwvamga dov_ doner w2
t# nsden snergyat "(0=+) = E, — 2.9 eV A tpe lewsr
arte tkéba nd @ Tisas4 1u 2ted rem toﬁl snergy
d, sren.ss er - rgs st tes gandqgas

E(q) — E(d)

a—q E.: (1)

“(g=q) =

s "(0=1+) s 4 re <lew E, ,.ng,ngtﬁ dener dess net
SJJ r terad 11ya nd rq oS Pty s do ng wimp &Y n-
1 elya s 1,03 s ¥ RI1Y n- ty_s sven V&'.II,U t oxterrd 1
doﬁgIZO



A8 4R Mota ros_ense Anls ox_s.tedds pdesd 5 ux-
Sraend 11y de served 14,101
Ted ssess tl,e osshliye rresd gmt;;,; A wodle y
AddteR] Nty « do_ag We .ensdlsr tps dogene ts
Sn do_ag Wsrs E



Te .enlt de vu ve spewn, W ssd end Wnd-g
...ITJJ&G‘ tod |- anérgy Un.gedl gt In,0; de od “F‘k
1 52 Jrresd et sauﬁonp -tor, wyers tk‘ érro.uil &
netgu anks ¥ med endnd o bY¥ nug it e &rrer
en..nt# tan v extanﬂ ldo_ng Asd doals tra 2¥ 2 ter,
At aab sen.s @ res & rraers, IN;05:Cr 5 38 4@ N St
W karﬂ s A tka dagéné? te doﬂgrég.ué |n203 Cra lgns
srresd gstad 1. Tl"‘ onsst @ srresd notsu 0.Y rsd s
tys res-sls.tren en-snth tonrd . s Al e th‘ -en-
~ent# ten. rtlﬂey ra nd res- aleutron -en.snt# tensd
Y e tem eii'f rs 414 nd reesm. teu MY re Hldbe
X autad

Th.s wer, w s ndedh y tl”‘ DARPA PRO _ regh u.
and s Dea rtuent e Energy, O fis a1 .9,
B s E&lsg .n.es,U nds“enth .t__e. DEW~36-
99 €010337. N

[1] T.Dmtl, H.Opne, a8 U
_n.s 287, 1019%00)
21 5 ey, nd 18 0,4 W~ B, P.izgaiild at,
Misr. 4. 173 Mo 5).

3R Ratdstved,
a tar. 5, 291 (2008).

#.%Rurtdnd D. ok nd,

.R. W, and DR. @ yslgn, at
=" el

141M P 1o, A P nneess, B.1. R,..L, R'wy a yns,
7.0. Heluss, B. atata PR. L T . afides,and
I . eedsh, aP At 5 2 (2006) s'S

151 A.Si‘f,a,}pl‘i MR R Re AR RY and
Syl o> TA_L Pkys Y01, 00 513 (2007).

7‘1@"“ o € Wand | o
§ 1P ysgin%l}%zsm (20013) ,

7711 el 1. O o au ater. .10, 83
Moo, - M S

i8] _ -H., Sand AT, Praéu?n Pk}’s Rev. B 73, 081304(R)
£(2006).

I9] T. Datl, T. Andrar zYy, A mAis@, Red 1,
A nd ,

ys. Rov. BI’76 1553 M ( (2007).
j10] D. B ra WE. 3,11[311 and D. Pullg’ @, 1.3
a o, ater 320, 983 (2008). M
jll]MHa,M U, K. ree, @ Uy e L, lﬁng
-D. Sg. g €. D,.nnea ndf(”[i U Tﬂk §kYS stt.
86, 03%503 (2005) -
112] , K., e, Q. I—P" n 1dsng

X -D._ 4ng
I‘ D.snns, §'x T. Ha, g

Pra,:}a( .E.

_eofindand I R Uﬂh,A 1. P.Ys.
L2005).
[13] 1. Pia,
and B, aVa 1 A LLPLys
[14] .H Heng ] a2, T M engand
N pYs. st 87, 035032005).
i15] JHong, J.aa T. } engd nd
a gn 2 tor. 3055 258 (2006).
16 M. pM . angand |
a tor, 301 X0k Wos). SX
7ML Pl s . angand
88, 132507%%606‘Y SX
j18] PI'\]?ral B.Uaar € 3a2@ R UrpRRRdn,
ISAL L Pkyg 101, 09H117
(2%7)

Ma S %
VM N ®

J19] H. R -b,.gar . any,and A. Znger, 4% rs ( enden)
453, 763 (2008) N £

J20] . anyand A. 2 ngr, PLYys. Rsv.

do7).

J21] H. . Bt gal A, DvﬁrAKﬁ,ﬁl,an"'ﬁgdgk,
Se'mlconductlng 'I'lr'ansparent Thin Films (Inst¥ ts e
PpYsms Plols, ag Brsteld nd Prd sl i 1995).

122] ™ "p nwr, . argoljla,.IOleaRHIYnandI’\
Res arnﬂ.,MYS Rev. B 73, 134418 (2006).

j23] . any, H. R -h,.gérand A. 2 ngr, Ppys. Rsv. B 77,
841201(R) (2008).

J24] €. Rresss and D. J¥bert, PYs. Rsv. B 59, 1758
(1999).

[25] P. Erdtt, A. Rlsa, R. € Edglland K. A3, Ppys.
Rsv. B 75, 153205 (2007).

126] any I . Osers-# dlsn, and A. 2 nger, PYs.
Rab B 75, M1203(R) (2007).

271 P ag dsvn, A. Zngr,and D.D. @, Ppys. Rsv.

M. 93, 177201 (2004) S
128] L’F s sls.tren do;ngr ,nd ted ﬂh..xve fl-dlage tl“
"‘ralevel de _snds en tl"‘ T ts osiene %’ ralevel
W, Iss_3-t “te tké ~en¥ _renkdnd. Inan n.errs.tsd
lod ] densgya L Joxa@ tan er €€A ¥ dy 1, el _ten
Wnd s selew senergytdt Al - dlnge W ralsvsl
4 nnotb +a l«vad“ ndera ny ra | sta do_ang .endtans.

J29] H. R b,gar A AY & and ] ven Boa},u, PkYS Rsv. B
72, 014465 (2005).

[30] H.R % gor, . @n. on e and ] ven Bespu, A_L
Poys. st 84012505 (2006).

131] H. Olne, g-n-s 281, 951 (1998).

st 86, 042506
L

T aodoro X AU Bere# | PYYIr

tt. 85, 777 (20‘(54‘}r
. Br'.za, A

.Brzs,]. 4 en.
=N
.D¥ ,J. agm._ am

M M
D¥ A_LPpys. st

st 98, 045501



