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Abstract

The research progress of new diluted magnetic semiconductors which are based on the types of
iron-based superconductor systems was reviewed. From the viewpoint of the three types of new
diluted magnetic semiconductors, the synthesis methods and crystal structure, the property mea-
surements and calculation methods were introduced, respectively. In particular, the new idea of
synthesis and new measurement technologies were analyzed. Finally, some suggestions were
presented for exploring higher ferromagnetic Curie temperatures and better characters of diluted
magnetic semiconductors.
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1. 5|

MARFARE R EEEFEMILS, ERNAH., LRI B RS AT R B, @ rEt
PRBLA B B e RN N R A R K R R T ), WA S A B T B T I LR AT T AR
AL A S B BT AR, SR T AMTRCOR IR TE R . i LR AR R SR L, i B A A
P U B R AN AT 20 B8 R AR Sk, BRI T2 5 MR REE SR RIS . BT RN R
I

Pkt - SR (AR DMS): FEAEFIH 3d i & m ek 4f e 4B MRt s 5 R100- V., 1-vi
FU V-V RSV S50 2 R FH B 10 T2 B 37 AL SRR RE . 1 TR 7 A FL T R [ e
FrgE e, P EA Y2 MR OB, 0 BEPLR . BOCRN. SR EEAN, B RN S,
AT A B e FL - AE R A, A ERE LI . BRI TR . B RS 16 2 R A K
WA, RS BARE, AR EE T B AR R MR ATR(L] [2]. AL SR BB T AT E
20 40 60 41X, 2000 4%, Dietl % ATEHLI BIM T 5 WA HE Y SARPIAETE, WS TIRE B A =l
PR RG-SR A G . 2l F2FEM T, BT EEmIEW TR & — R FHLEZ A, B2
KA E TR 005 JE B E DMS Mk R Wi i@ DMS M EHERETE R =2 Wi SCI DMS A4k}
HEVER RN SRR A HLLE A [3] [4] [5].

BB T4 2008 45 2 H, H AR Hosono /NHARIE T Te &Ik 26 K 1) LaFeAsO; _ Fx #1 8H FA4[6],
baf5, @B, AN RS, T AR R R = 4 56 K [7] [8] [9] [10] [11], fEAtHFE
FEGES 1 R348 SR IO 7 il . HLFEACRANAS . 1) 1111 A, 401 SmFeAsO; 2) 122 #H, # BaFe,As,:
3) 111 #H, i LiFeAs; 4) 11 #H, 41 FeSe. iid4diJZ, S&/F3R1F 32522 AH (U SrsSc,0sFe,Asy) Hl 42622 AH (4
CayAl,OgFe Asy) 5 45 R B 4 IR AH ERE 18 5440 . 2010 4, BR/NB /N[ 12] 5 K T AdFea—,Sea(A = K, TI,
Cs, Rb %5 )5 4 2k 5L S 44, T — RAGES T kB S Ak O 7 A3 o H TR S I 70 R BEAE R R B
PRILHE SR B e AR IR P AT R R AT 56 K A8 S HUER I 70 A Gk A FH B R R 5] A2 S AR[13] [14] [15]. -
S AR AT 0 R, KRRk T A BB TR [16] 55

2013 4 2 H, ¥ d A FLRSE NTE R TAE AL L [17]3E— DR [18]: Xt 122 ARSI 544k & (Ba,
K)Fe As, (8- 5 1% i 38 K)MIAUALI5 A 4% I T —JB AR k1 344644 KH(Ba, K)(Zn, Mn),As,, £k
JE LR EE AT IA 180 K LA E,  H A ik (Bag 1Ko 5) (ZNo.ssMng 15)2As, i Te B ik 230 K [19], L =i .
9 m a2 B A1) GaAs #£[20] [21] [22] [23]+ GaN #£[24] [25] [26] [27]141 ZnO #£[28] [29] [30] [31]#%
PR, FE TR TR R 1B A R R B R RE Y SRR T R o B R rL e R B AN A A R R
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me ) ETBRRRLE SO R MEL ART DA REEA R, R T AT IR pSR 1
XLEREA ) BRI B BR A BT RE TR E AR T, B R T R AR BRI T R N R T
SERRL A AR B L B A XA U SRR AR 1 s 2) BTG SR CRHMAT 2. BRI S
REAFEEMEMEEN, BRRENTEOERRNE TFE, BRMEMBRETR, G T FREH)E
HIR . MR MR S 3) B L SRR Z MR B . B G 54 (Ba,
K)(Zn, Mn),As, FIELILHE T 44 (Ba, K)Fe Asys SR T4 BaMn,Asy. 134k BazZn,As, [FlH, A F] Tl
ERTB S, BEVERE SR Z IR R4S . 4) P AR N BURR L SARE T A k. AN, BRmmES
B R T BRI EVERE . 4395, WIS EE YL MR ESE. ik, Bl mmir
St T SFRIVERE, 7E AT SR BN TS, SR T IZ MR . TR
BERR B B S g5, il B R i, BRAR A BT B AUl T 545y T 40 il AR FL i Tt B
T IR RO A R R B 8 FE B T B
2. HRWER. RGN

T TAE SRR AR £ 077, B TR AR R 5 AR A2 107 L 1~ AR 1) 5 Bl 32 R [
BIRPLE, iR SELF-FLUX J7ik, FIRXUNIB 5 BlHT Al g, Blin: 76 La® s =i
(Bt 48 B 1 Sr*, Ba®* 5IANE I [FIAE Zn®* fiB 2% Mn? 5] N R s, 7T LA 4%t “11117 R Hukt
Pt S48 (La, A)(Zn, Mn)AsO (A = Sr, Ba) [32] [33], JEHIEE KL N 40 K. HET, C4Hl&H =28
THREH A R BRI MR S, 0 1111 B, 122 B 111 Y. BAT 2 i LI 1.
2.1 “NI"FHBBHBESHE—F X ERNETREBSHRB A BIENMABHESE

201145 3, RHGE B 7C T 87 /N OCHRGE T T 1-10-V R B S Li(Zn, Mn)As
[17]. ‘B THAERREE A 111 AL &9 LiznAs 1 H Mn®** L35 225U Zn® s E e, Helds Lt
HH PR, 0 111 MB ARG SR (L 1()) - FERE S Liy(Zn; - «Mny)As (y = 0.05~0.2, x = 0.02~0.15)
e e BB A AR UL B T IA 50 Ko IX R AERR G SR IO 90 58 b, 2 WRSEEL T He i 5 A e AL 43 28
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Figure 1. () The crystal structure of LiZnAs and LiZnP in type 111; (b) the crystal structure of BaZn,As, in type 122; (c)
the crystal structure of LaZnSbhO in type 1111 [34]

E 1 (@) “111” B LiznAs 0 LiznP BUGRIALEH; (b) “122” BY BaZnAs, BIRRIALEHD; (c) “1111” B! LaZnShO HY
miREEH[34]
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NG G SRR T S R R TR RS 2013 955 A, B ST/ ARIE T Li(Zn, Mn)P 1)
H35], SLHLY Pt RENHE TR As. EAEREME, Li(Zn, Mn)P )8z m 4 200 B AR A A 34 K,
BRI TIREELL Li(Zn, Mn)As (8 =R 2

22 “122°FHABHE SE—BENHRHEERTEE Tc R SHHMERHEESE

2013 4E 1 A, #HHEHFAHMBMZES K T (Ba, K)(Zn, Mn),As, [18], 5 “1227 RIZLILE SN 451k
HABL, #APYTT ThCr,Si, B EE (A& 1(b)Fro), MURYANY 122 A F4K . x = 0.1~0.3, y = 0.05~0.15
B, R BRI s Tk 180 Ko JE SR 7T /N AT (Ba, K)(Zn, Mn),As, 1k R AE T it — S s 54k,
IR A R TIREE, TE NSRRI &3] 7 230 K [19], b 185 K [¥) GaMnAs i F[36], iX
W2 B ATER G S AR T Te Sm s ML k. JEREAGER L, Wil 314 Ba, K)(Zn,
Mn),As, F1 SR EL BaZnoAsy, [ Bk BT £ BaMnoAs, LLLEE ST ENBa, K)FeAs, #04 “1227 B i
Wiy, R, 5 THIREETE S BV AN 2 g R i sl .

23 “NUI"HBRHEIE—MAES

2013 4F 6 H, WL K% T JURIREHIRE T Ml F S8 (Lay - xBay) (Zni«Mn)AsO & B EPtE. F|
FI La®* 7y Ba®* 521 Zn® A7 () Mn®* $5 24 280 T #3007 R1 B XU IR % [32] ik R “11117 B3t
S 4A LaOFeAs B HF HIJZIREE M, X2k Li(Zn, Mn)As. (Ba, K)(Zn, Mn),As, 2 Ji5 {158 =2k F
BEH SR RS MR SR, 508 1111 M. B TXE 1111 MR RHARU B R R B 2,
HURKIL Te B, PERRBUF IR BRI SR L AR . H(Lay - «Bay)(Zng - xMn)ASO [F] I J& FF i 5
(384 1111 AHEI(Lay - «Sr)(Cus - xMN)SO, FIHTVL K2 VE A 22 R A% /N 25 52 B [37] e Ik s BL IR
FER i AIA 200 K, R TEHUMFRE - S A4 BT fS 3 i s Bk G AR TR . 4l 0 #r,  HBRA LaCuSO il
/& Dietl &5 it e ik 2) = WM HL: SR IA 2648, JFH. Sr A1 Mn V&R BELE > RAME B2 9K AR
TREREIRE, XM AE(Lay «Sr)(Cup Mn,)SO 1A RIEHREEKE AR 15 2 = IR AR SO T EE.

2k, HETDEMR T ARZ RIF M S, efE:

111 #H-Li(Zn, Mn)As, Li(Zn, Mn)P; 1111 #f-(La, Ca)(Zn, Mn)SbO, (La, Ba)(Zn, Mn)AsO(La, Sr)(Cu,
Mn)SO; 122 #H-(Sr, Na, K)(Cd, Mn),As,, (A, Na, K)(Zn, Mn),As,(A = Ca, Sr)LL K 325 #H4 (SrsLa,0s)(Zn
1 xMN)AS, [38]55 . N TH ST PR S5 G B B B B e T4, BT & B BB AR A 4

2.4. (Ba,K)F(Zn,Mn)As F1 Ba(Zn; - ,Mn,Cu,),As,

1) (Ba, K)F(Zn, Mn)As

(Ba, K)F(Zn, Mn)As [39]/2& 5 — MR I F BE R fL i 20 2510 F-As FERGREY: 544, 53T 077
ZCuSiAs-%!, Tc 930 K, Muon 15 | HAREMIAH, 55560 LaOZnSh FHEL, &1 SRR 15 B ik
—E4 . (Ba, K)F(Zn, Mn)As K145 5 EH4 BaFzZnAs 25181, 1 ZnAs 241 BaF 2L ABAB JE R HES,
iS4 a=4.2380 A fll c = 9.5284 A. il 2 LFIR, 4R35 Mn i}, BaF(ZngeMngi)As M 2 K F =i
RN, oY . KA 2(Ba, K)FER B0, BP0, T Bl K SR MM in. wy e
PSR LIS — A o

HATEE — MRS, EUSEIR M kS S50, H LAPW J77EF1 WIEN2K F2/7 68, 713 BaFZnAs
R FK, BERI N 0.86 eV, Et BaFMnAs [ 0.73 eV K—£i, Lt BaZn,As, 1] 0.23eV KIRZ . #5 As 1%
7] BaF )2, BEFRAEK, K54 SR /N, AR TR A4S ORI TR A 1.21 x 107 em ™. F1(Ga,
Mn)As [40]. (In, Mn)As [41]. Li(Zn, Mn)As [17]. (Ba, K)(Zn, Mn),As, 1), &R Te /ORI %
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Figure 2. Up: (a) Tetragonal ZrCuSiAs-type crystal structure of (Ba, K)F(Zn, Mn)As; Down: (a) DC M(T) measurements
measured in H = 1000 G for BaF(ZnyyMng ;) As without charge doping. Inset shows the magnetization curve of (Ba; -
HK)F(ZnggMng 1)As As specimens with several charge doping; (b) M(T) measured in H = 500 G for (Bay gKo2)F(Zn; - yM-
ny))As with ZFC and FC procedures. Inset shows the temperature dependence of the inverse susceptibility for
(Bag gKo 2)F(ZNng g25Mng g75)As; (€) M(H) curves of (Bag gKo 2)F(Zn; - yMn samples at temperature T =5 K [39]

& 2. E£A&:(Ba, K)F(Zn, Mn)As B S {A 54 . & : (a) H = 1000 G T TTEL{ETI5 Z4AY BaF(ZngoMng1)As K & B DC M(T)
HhZk, #HESREBEIZIAT(Ba, - K)F(ZnooMno )As R RBIHLHIL SRS AERXR; (b)) H =500 G T
(BaO,SKolz)F(an,yMny)W?:Eiﬁ}%ﬂ%iﬁ}%ﬁH’\] M(T)#%k, #EIE R (BagsKo2)F(ZnoszsMnoors)As | B L 2R FiEIR BE T
EIXFR; () 5 K B (BagsKo2)F(Zn; - yMn) BIHE: [E1 £ [39]

R AT e SE R B 24 S 80(Ba, K)F(Zn, Mn)As £ & @, S RIS T,
(Ba, K)F(Zn, Mn)As i A4 1 & O 3T 154K 5 22 (LB O E Fe-As ZER L AR SR it 11 %5 .
2) Ba(an _xM nXCUX)2A52
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Figure 3. Up: The layered crystal structure of Ba(Zn; - »,Mn,Cu,),As,. Down: Magnetic properties of
Ba(Zn, - ,,Mn,Cu,),As,. Temperature dependent magnetization M for (a) Ba(ZnysMng1),AS, in an external
field of H = 10 Oe and (b) Ba(ZngsCuq1),As, with H = 100 Oe. The solid lines represent the Curie-Weiss
law M = Mg + C/(T — 0). The star marks the signal from adsorbed oxygen; (c) T-dependent magnetization M
for Ba(Zn; - ,,Mn,Cu,),As,(x = 0.025, 0.075, 0.125, 0.20) in the zero field cooling (ZFC) and field cooling
(FC) modes with an external field of H = 100 Oe; (d) The isothermal magnetization measured at 2 K [42]

3. EE: Ba(Zn,_,,MnCu,),As, BEiELZE#H . TE: Ba(Zn, - ,MnCu,),As, BIHEER, (a) H = 10
Oe ET}, Ba(znolgMnoll)zASZ E"]Eﬁﬂ:ﬂﬂg&’, (b) H =100 Oe ET}, Ba(znolgCUQl)zASz E"]ﬁz'_ﬂ{ﬁf?i%o '9:252%7}
BEXZHEEE—INTERE M= My + C/(T - 0); (c) ZFC F FC B Ba(Zn; - ,,Mn,Cu,),As,(x = 0.025,
0.075, 0.125, 0.20)B0F# 1L FiZE (d) 2 K BT [E5 2% 2 hO i [ £ [42]
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TR IXNT AR AL SRR AR AR A A . [AUEES, 111 AU[43]1801 1111 AU[44] Mn 1 Cu [R5 44
1E Zn AL IFE S ARG AL, 1111 2 La(Zn, Mn, Cu)AsO (1) Tc A4 8K. 111 & Li(Zn; _ - yCoMny)As Tc
Y16 40 K, fe KMIAIREA N 2.17 uB/Mn, 5 Li(Zn, Mn)As #H24. [ARER), R4 24 Mn f Cu [FI 452444
Zn iy, A RAREAEAE .

1E LR EAR RS, 1111 7R R )% B R B R OR . H AT 122 1R R 1 (Ba, K)(Zn, Mn),As, [
B A TR SRR S 45138 EU ) 4 B2l LA R SRR (Ba, K)(Zn, Mn),As, 2 S4AF R Bazn,As,, OBk
MK BaMn,As, LA L H S84 8L (Ba, K)Fe,As, # “1227 BRI RRLER), S350, 5 FHl &R TS,
WEPERN - SR Z DR R 4 . WO EETE 122 1k R i S s 1 1E)

3. MMM B FER R

WML SRR O E YR, B 7 R R E A T N H SRR VEARIE ) PPMS
i P& . MPMS BRI & pSR 3w A B4 [34] [46], B HTEHGE 16T X F Mt
HLTFRETE AN X GlE kil E, AR TR PL IS E. pSR. ND A NMR 2 il & 4 45 54 2k
PR R 715 ABAE B AR 2 TR o 7O SEBR AT T b, B TR /N T b RO I MR R 29 0.1 pB,
SIS BT 53 B H AR T O AR DG AT A, ARG I 2 AR SR uSR VAR E, T LR HAE T
TR 73 HT 1t W [46]

T SEIRCLE B G SR IR B A, BRI REPET, IC T A Hh B AR IOk
YRR, AR, RSB, TERITERS =M, ATIEZ RO R AT FHLSC AR . R
THEE AT 2 P PR DN 5 7 2 DL S AR A B ) oz 2 PL 3 0 55

3.1 B X HAaHitE FREIE(ARPES)ME

T HETE Bag - xKy(Zny - yMny),Asy(x = 0.3, y =0.15, Tc =60 K)[FHF45#, Jf5 GaMnAs Lz, H.
Suzuki, Y.J. Uemura, C.Q. Jin F1 A. Fujimori[47 X} Ba; - xK«(Zn1 - yMny),As, AT 13K X & 7 #e i+
REIEARI, BT 700 Asdp PUEREH RN EK, BAZER T A 4). 2588 MR
RPOKMAR: AN TS, — NG R AR R, — AR O48% Z 1L, N7 Ba -
Kx(Zny - yMn),As, 115 LM, BazZnAs, I B 4p TR, T HFFE Mn3d 2% 540, 76 MnL3
1U1E ARPES Ml (015l 5), KHLA GaMnAs —#¥, FE KT ALEH] Mn3d 28 FUs I H B 2 iy
ot R STl M B e 2[RI REAR LA FH R I B0R T A AN ], {5 X 22 Mn3d AT Asdp # & 2 158,
BRWEER A, AT Min % BT R R A R CEE R . AEPES SR A S ER AT BT AU AR o S AR 1) HE 1 45
ARSI PN TIUR/N

3.2. X HE—EMEXMCD)NE

XMCD #2 Fistih > SR & b i FH T B XOGREAR — 02 X SR B RE RN o« o TRk B E R Bk
W, R R T 3d B BT B bR BT R R 0 E RO SE, AR R A R B S BT AR A A
i@ TR s I ' P MR MAC R AN AR 46, T e s SRR D 43 7145 80 600 16 R T 1 @R HE - XMICID 0 8 SR A0S v
BTt e b

F. Sun, N. N. Li %5 A [48] 5 — U XMCD H TR e SR (Bay - «K)(Zng - yMny),As, 7L, As
H RIS Mn P47, HUBRIES Mn AR, B4 As B FIIBUBERIAE S Te &M Bi (A 6), iR T
TR S Bl 7 B VAR % (Bag.7sKo.25)(ZN0.esMNg 0)2AS, ) AsK-121 XMCD {5 5 BN 3G D ose/s, - i
N AsXMCD 3 FE /> 7R Min B A1 2k e A8 ARk ) , o B e ot TR 48 4 12 9 ks A (141 7) 5
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Figure 5. (a) Mn L 2,3-edge x-ray absorption spectrum of Mn-BaZn,As,. Off- and on-resonance photon energies are chosen
to be 637 and 640 eV, respectively; (b); (c) ARPES energy-momentum intensity taken with on- and off-resonance energy
photons; (d); (e) Second derivatives of the on- and off-resonance ARPES spectra; (f) Energy distribution curves of on- re-

high
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-2.0 -1.0 0.0 1.0 -2.0 -1.0 0.0
k// (ﬂ/a) k// (n/a)

Figure 4. (a); (b) Soft x-ray angle-resolved photo e-mission spectroscopy (ARPES) of Ba; - ,K,(Zn; - M-
Ny Asy(x = 0.3, y = 0.15, Tc = 60 K) taken with hv = 720 and 680 eV photons; (c); (d) Corresponding second de-
rivatives with respect to energy; (€) The first Brillouin zone. The momentum cuts are shown by arrows [47]

4. (a); (b) Bag—xKu(Zn; - yMny),Asy(x = 0.3, y = 0.15, Tc = 60 K) L E FHEE A 720 1 680 eV Bf 4y
HMISEVER X SR A PEE TREE. (0); (d) HAREEFHER 720 #1680 eV BRI M S¥, ##H
KEMBEAT SN EGTEES . (€) F—HENX, SkERFNBYIE47]

(a)
Mn L, s-edge
1 1 L 1 \.%)/_2
635 640 645 650 655 660 ul]"
Photon energy (eV) T
— 637¢eV w |
—— 640¢' (f)
40eV 6 ’
: =
£ — -2
2 —
8 =
E —
—00) -6
P - -20 -1.0 0.0 -2.0 -1.0 0.0
k,, (n/a) k,, (n/a)

2 -1 0
E-Eq(eV)

sonance (red) and off-resonance (black) ARPES spectra [47]

[& 5. (a) Mn-BazZn,As, B MnL 3¢ IRUGE . E3ERY OFf £ on iR TFEEE 25 637 F1 640 eV; (b); (c) OFf #1 on
HARAFHE= 535 A 637 F0 640 eV BTHY ARPES sEE-Z1=E; (d); (e) off 1 on &k ARPES iIEHI—MS#1; () off-

AR (Z)FN on-tER(L1)ARPES I HURE 2 BT B2 [47]
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Figure 6. (@) As K-edge x-ray absorption near edge structure (black curve) and XMCD (blue curve) data taken for
(Bag 75Ko.25)(ZNg.9sMng g5),AS, at T = 2 K, P = 1 bar. Red dashed lines show the XAS and XMCD integrated range that was
used in the sum rule. (b) XMCD spectra for x = 0.25, y = 0.15; x=0.25,y=0.05; x=0.10, y = 0.05 compositionsat T = 2
K, P = 1 bar; (c) Orbital magnetic moment per As ion vs Curie temperature Tc for the same series of compositions [48]

6. (a) (Bag75Ko25)(ZNg.esMnNg0s)2AS, 7E 2 K, 1 Bar BFANYA—1k AsK-3#1 X SEIRUSIE (B iZk)F1 XMCD(LI k). 46E
A XAS 1 XMCD HISKFISERE; (b) T=2K, P =1 bar Bt /LS 23T KK XMCD i&; () LkREHRZEN AsBTFH
HEMESRERENXR, EAREELZL[48]
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Figure 7. (a) Pressure-dependent As K-edge XMCD signal for (Bag 75Kg.25)(ZNgg5Mng g5),AS,; (b) XMCD peak intensity
normalized to unity at P = 1 bar. Green data points are compression data, while the red data point was obtained on decom-
pression; (c) Temperature-dependent As K-edge XMCD signal (taken after decompression to 11 GPa), normalized to its T =
2 K value [48]

7. (a) (Bag.75K.25)(ZNo.gsMnNg g5)-AS; B AsK-i81 XMCD 5 SHEEERIZEL, AT RMMEMK, ES5#55; (b) 13—k
XMCD IESBESEENXR. FRAMERKE, TBEMNSEE, S8&MTE; () T=2KE, 11 Gpa f#EH,
VA—1LE As KA E SHERE T X F[48]
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Figure 8. Up: The photoluminescence (PL) spectra of LaAgSO [49]; Down: The pho-
toluminescence (PL) spectra with different dopant Sr when the Mn dopant is 0.075 [50]
B 8. k: LaAgSO BY PL i#[49]; T: REIBZ2HI(Las_Sr)(Ao.ssMNg.075)SO
FESRAYD PL FE[50]
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Figure 9. A cartoon of the interaction between localized spins mediated by the itinerant carriers depicting a spin-resolved
schematic of the broad As band &"™ hybridizing with the narrow Mn bands d; and d; , forming the bands g; - Inset: A

schematic of the BaZn 2 As 2 DOS before (gray lines) and after (black lines) Mn doping. The narrow Mn states interact with
the As states, broadening the DOS and reducing the indirect band gap [51]

B9 UBRFAENHBBEREEERNFEE. A TE As i " 8FS5E Mn B d 1 dFIBATR & - 1
BIES AR . 16E 2 BaFe,AS, 718 Mn BifEHY DOS Exttt, Mn #1 As HHE{ERNZE T DOS, B/ T [BIFEH[51]

o
o
'Y KX XX XX-X:

© o0 e o
‘Y-EX XX KX X

© o0 o o
0QoQo@®o0@

=

e —

TR Y

(®)

Figure 10. (a) Schematic illustration of unit cell of Ba(ZnAs),. Blue, grey and green spheres
represent Ba, Zn and As atoms, respectively; (b) A schematic view of two-dimensional Ba planes
and Zn planes. The labels indicate the K doped and Mn doped sites, respectively [52]
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Figure 11. The imaginary part of dielectric function (a); (b); (c) and (d) and complex refractive index functionin (e); (f); (g)
and (h) pure and doped LiZnAs system [53]

[ 11. £ LiZnAs RIERERNTERBERR@); (b); ©OMAIMEMFHREL(); (0; (9)F(h) [53]
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Figure 12. Up:Tc values of (a) Li(Zn, Mn)N; (b) Li(Zn, Mn)P; and (c) Li(Zn, Mn)As as a function of Mn concentration x
calculated by MFA method. The negative values of T C indicate that the paramagnetic state is more stable than the ferro-
magnetic state. Down: Tc values of (d) Li(Zn, Mn)N; (e) Li(Zn, Mn)P; and (f) Li(Zn, Mn)As as a function of Mn concentra-
tion x calculated by Monte Carlo method. It can clearly be seen that the Tc calculated by the Monte Carlo method is much
lower than that calculated by the MFA method. The Monte Carlo method should give us better Results [54]
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