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BLIB, #i & T MoS, TERE U Y N . Fan 55 04
R, $84% Mn, Zn, Cd 3 %4 8l DL
MoS, = A= 1, HRGPEARIE T 157 4 )8 5 Mo J5t
F R ECXT 19 . Addou &5 19 iF 5 & B,
i 2 45 B 2% Mn Ji 7 93 B ] LR 45 MoS, 1)
FIREERETE, M 5 AR5 S-p 4
T ARG . Komsa 55 W0 {UBEFR, ML F48 5 A B T1E
MoS, B4 HAh T Z, Mo ) p/d ¥ 51 %
B d W Z RN AR AR AR PR s bR Y JE
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T VBIAZ MoS, RYRL 745, T 25t piE 1y
AU e E 1 15 2 S BT MoS, # 12 F
WA RO . BARTESAOTR 1Y, SR fdEs
JRICRIAZ 091 F IR A ' 2 T4 2 42 IR T R 1Y
HER PO EFBEa] LITE MoS, - SR v s s bk,
{HEARE T BRI T MoS, #EH: kit — 2 1 I
RN, i Had Z2 B2 T R A G AR IR AL
A, FEARARMEREMER L. b, Bt R IR
LA GIE I T2 7R G L, AFT MoS,
SeAEALTERE R ER T PU. AR R, —AEAT B £
AR It b el TR | AR SR C LA S B S i ]
ENELERY 2 S AN I = U S TN e S iR
P P22 A b, AR Tz TR SR
) L2354 | i e 2B D VAR R P e s SR
P 2526, R R, AR TR R A 41,
A DR ] 2 SR b g v 5 SRR 2 TR Y
e 27281 Dai 45 2O F5l, 1 A2 AT LAJA T InMoTey H.
JER R R BERS S HLTIF T, Wang 45 B 38 12 %
FAJZE MoS, Tt i A% , 455 s v st e 22 18] 0 e 4
HAEHL, $2T1 T MoS, MR IAF . Pan 5 BL3Y
AR — PRI 5T 1 28X Fe, Mn 255
W4 BB ZE MoS, MIRG2= 1ot W AR 5 8 A
WS, IR 1Y d M FHUE & A TEE 2
R B 2L, BRIAREA 7 B X MoS, AR G2
PR B E RN . ST LR MoS, HYHL T-45 H Al
Py A 500 7 A BURR HLH BB HA O S AL
PIVE, BEFE AR X 5 A SR B A% MoS, HL T4 14
DAL E S SE

A SR S — PR B 5 B R GG T
X Co B4 HL)Z 2H-MoS, 1K R B HL T 454 | #4
SR DGR B RE . WS, AR AR
PHT Coyg, BREAT™ LR SRy BREH Y KN, 38 W] LATA S
Jri SRR ) A ] 3 A L BEZR I L e 1 X B Y

8 o 9 O, R 5 AR ELAE FH BB A2 AE -9%—9%
TWHINARG:, 3% WAL T HEAE Z 6] (9 FM ARG 5 S
HROR, W Z 18] IR A BILAR Al AR d-p-d i sg #edR
FHAT d-d EAE A A B AR e Ak, S A8
A — 22Tt Coygo MR RAE AT WIEX MIZLIMEIX
e PERE.

2 FrEFEERAME

MoS, F LA 3 FoA[a] i) fb A XA 78, BP
2HAH . 3RAHA LT HH, XF N (Y 25 ) B 43 501
P3ml, P63/mmc Al R3m. 3R AAI 1T 31X ¥ F
SEFTERGR BUT AT LASE ARy 2.H A B9, PRI AS Sk
F 2H MM BLZE MoS, fE 5K R . B2 MoS,
I F A SIS S ST Fl—A~ Mo Ji+, #H it
5x5x1 97, MR E TaE 75 NETH) MoS, #
mm i, Ak g 2 ) SR A AR T, FRAOTTFE T IZ =
YRR B BT T 200 nm A EAS )2, E 1(a)
53 )2 L MoS, IR () Al &l (),
R, O A/ IR Mo, S, Co i1
H—" Co JEFEAKE 1(a) F1455 K 1 9 Mo JR
T, SRR T A& —A Coy, BRFA T MoS, 8 i il
45k, Co i ¥ 40 T 6 MITRBHY S 5T (nearest
neighbor S atoms, N S) #4 Bl (1) =& A 45 44 (1 rh
O E, ULIEL 1(b). MoS, fi 14 25 #4) 14 £ — #ii B
THICR TEZSIIE S5, AR TR, FoAT T8 2%
A BER AT RN G- M—K—G, i GH
55— UK X 7 B, MO —A B IX
WA, KRS —A BN Xl A 22 i, I
Kl 1(c).

AR SCR T % B2 B B CASTEP #t
1, B TR e S5 R DAk P AT B S e
TR 7 AT H I8 R BCR FH P THD 3B 8 pR A
JETF, - THT i1 I PR B R L BE B2 500 eV, A VA
¥R 1.0x10° eV/atom, HLF 2Z [A] B9 28 46 ¢
637 AR T B JE JEL (generalized gradient
approximation, GGA) T Perdew Burke Ernzer-
hof iZ ¥ (PBE, GGA-PBE), & B4 i # h3i &
RS BT RGP E RG22 I OTFG B X
Ji%E . % Monk-Horst-Pack J5 22 B4 W A5 B JH X
NS TR & A% SN 5x5x1. i THEIE
GGA-PBE 22 # B IZ PR T MoS, 2 TR 27 5
FEARAN A IR R, X Mo-d HLF-F1 S-p BT I ES 47
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1 RIREHRERE (a) B2 2H-MoS, # &k M 251 B9 AL 181 (LE) AL IR (F); (b) Co 16 A N S 44 i 19 = 1 A 4544 ;

(c) S BLPH DR A PR, 2Tk RR K 25 18] M B A2

Fig. 1. Diagram of crystal structure: (a) Monolayer 2H-MoS, on vertical (top) and side (bottom) views under strain-free condition;

(b) trigonal prismatic coordination composed of Co and six S atoms; (c) Brillouin zone and high symmetry points, the red line

means the taking-point path in K-space.

REEATIN UALTE, IR 25 R LW Sp LT U
{8 (Us.,) WA Z fb PR 5 44 TR, ¥~ S5 1 14 52 e o] LA
2%, Mo-d T UMH N Uyieq = 2.5 eV B, it
TS MoS, 1Y A& 48 ag = 0.316 nm, 2847 %8
¥ E, = 1.78 eV, 5L EHAT A B4 . BAAER
H Co-d LTI U R HAERIME, Ugeq =
2.5 eV.

AR SCHRF MoS, Jiti il )2 XU R AE , 18 1 P28 i
B R R IR S, HoE R

a — Qg

€= x 100%, (1)

ao
K, a B ag 53 591138 7 A W AR B 1 TG 07 A% B 1) iy
FHEEL, e > 0Fle < 050 BIF RN A8 Fl 4 W
A5 AR O AT RS R LI 45 2R 056381 A SORE
ARG RAE-9% — 9%.

3 EhiEMWR

3.1 FMIEMEEE

B TS —1 Coy, B MoS, Hi it
SEF RS 43 A, A&l 2 Fif7R . Coy, MR T, Co
JEF A 64 N S JE A1 6 AR Mo JiF
(nearest neighbor Mo atoms, N Mo), Co Jii ¥ %
fRIE 1(a) H 15 Mo JFHF, 6 4~ N Mo HE 1(a)
i 4,5,6,7,8 9% Mo B+, 6 N NSH 34
7E MoS, 1 | SJEFJZ (Sy, Sa, S3), 3 ML T T
S BTS2 (S,, Ss, Sg), WLIE 3(a).

3.5

——Co 3.00 3.00 3.00 3.00

Moment/ug

—-1.0

9 6 3 0 3 6 9
Strain/%
K2 ARRINAET Coy, 1 & MR 4> Hi

Fig. 2. Magnetic moment distribution of Coy;, system un-
der different strains.

ME 2T LE S, 9% — 6% N A5, —
A~ Congo BB 7= A2 BREFE R/ K 1.00 pp , BEFE
i Co, N S A1 N Mo j=4E, LI ZEJERIN 6 1> N
S FEARERE B9 R/ RS, 6 4 N Mo Pe AR R YK
INLAH S, WL oA EAA X FRPE, LI 3(b). LA
~7% N2 T 1) Coy, MR A, BEBF Co JiF 774
WEFE R R/NA 0.25 g, — > N S(N Mo) P A= #EHE
FIR/NH 0.02 g (011 pg ), NS 7724 ORGSR B0/)N,
W4 F A AEAE Co F1 6 N Mo b5 —5%—9%
BTN, —A4~ Coyy, BRFE ™ A2 EERE AR/ N
3.00 ug , BG4 Co, N S F1 N Mo fr simik. Hrfr,
~5%—0% 1 7%—9% W AZJEHE N, Coy, R
14 T 56 53 A A B X BRPE, DL 3(c), (d), (6);
1%—6% [ 72538 Bl N, Coyg, 17 22 77 A5 B G 46 43 A
AN EA X R, AE 3(e) 7T LLF H, Mo, Al
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3 (a) Cong RFR AL, RIFRLA T Con, M FR I FITER B2 ISR (b) —9% — —6% BLAE; () —5% — —4% RiAE; (d) -3%—
0% Ni7E; (e) 1%—6% WiZZ; (f) 7%—9% W2, i @R A e b, 36 RR A g T

Fig. 3. (a) Schematic diagram structure of Coyy, system; the spatial distribution of spin demnsity in Coyy, system under different
strains: (b) -9% — —6% strain; (c) 5% — —4% strain; (d) —3% — 0% strain; (e) 1% — 6% strain; (f) 7% — 9% strain, the blue and yel-

low parts denote the spin-up and spin-down spatial net spin electron density, respectively.

Moy 774 T H g 1n) b B4, 1 Mog, Moy, Mog
Il Moy 7242 T HBER ARG, DL 3% RiAE R Ay
Con, M Z A B, BT Co BT 7= A BEFE B9 K /N A
2.14 up , BN S P2 AR B REH A 0.13 pp , Moy Al
Mos P2 A I RERE 24 0.30 g, T Mog, Moy, Mog
Il Mog 7= A2 A BERE 2 R -0.13 g, JBVREE AR K /N
1 3.00 pg 5 FE T%—9% N AELIE P, Coyg, BEE
HE I RERE B Co F1 6 4~ N Mo f=4:, 6 1 N S
XA TRk o ZE, UL 2. DL 8% WA T Y Coyg
TR 2 B, BB Co JiF 7= A I BEHE 2 1.06 g
B4~ N Mo P2 A RGN 0.32 pp , HAS N S 24
MIRERE 2, ERERE /N 3.00 pg , REHE DR T
23 [R5 R FRYE, UL 3(f).

HRAE Co JEF 7= A= i 1Y K /DN B R A8 43k
5ANIX[H]: FE-9% — —6% WAL /BN K Z, X [A]
(Zome 1, Zy), Z; IX[A] ¥ Co 7= A= BIREHL# /1N, H—
9% N AE T HY 0.22 pup 38 2= -6% N AR T Y 0.27 ug ;
TE-5% — —4% W AZJLE MR R Zy X [8], Zy IX[H]

W Co F=A=IRERA FEssm, —5% (—4%) A8~ Co
PR ARG N 0.88 pg (0.84 g ); 1E-3%—0% S 2%
LI NFRA Zg X 18], Zg IX AN Co 77 A B A 384
KA 2.00 pg 2247, H-3% NiAE FHY 1.86 up B2 0%
NAE A 2.04 g 3 75 1%—6% W AS 3 BB N FR A Zy
X [H], Zy X[ PN Co 7= A= B WEAE Fr 1% A8 T )
2.04 up ¥ = 6% N E N 228 pg; TE T%—9%
N ARG BN FRA Zs IX ], Zs IX[A] N Co 7= A [ Rl
AR 1.00 g 2247, 7%, 8% F1 9% AR T Co
PR A RE AR A R 1.05 g, 1.06 p F11 1.08 pg . M
Ji SCH AT AT %0, 31X 5 AN IXTA] Coyg, 1A 2R B S A S,
Fa RN R F- S5 AR [R], XPRERE RN L o3 A FIRERE 2
] AR A R A B A R

BIS B AR RIERE T R R RE R e | 1T
T I LA SRR A E A BT A58 0
AL S 550 B ASTE R, 38 255 LR 1) HL
EYERUR [ RERIERE 7. Co JB TREVEIR T, 3l m i
WL 25 G 1F MoS, B A R 51 AE A E
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PR A, RIS 2T B 25 7 OR B A Hot AT
S HOGAEPERE. AR I B0 IRk B2 45 i i
SRR RS AR, T R VAR A5 2% U] DAL 5Je s ) 1
K T 05 A B EEAEH, A T E
R B B 4 I 6T MoS, HI#E . StiERE R ¢
L S R A AR DT R K A A5 7 vk T
DLt B ok P R 4 SR B 2148 2 1 MoS, ~f- 4K, W]
BIRIE MoS, I A IALE M A 23 & HE 18 35 B IR B
MF A%, ok P 4 JB AE Mo 3 5 (3B 4k 1T LGk
B 9% 1042, F3Hh, BEFE Coyy, BRIE ™ AE SRy G 2
(] PR B AR, O 209 3l e 2 — P i B AR v g AR
b =Z (B A5 B A B AR PR B3 285 SR 1y 52 i)
I, P Cony, Bt Z2 B AR 25 AN N %R 1 48 24
Ak RO —2F.

HETLLEEIE, RATEAE 75 DT MoS,
R I AP Coy, SG, FFETH T PIFRZEAS:
A Co &R 1(a) H119 151 25 Mo
J7F, dh S5, A Co JiFEARE 1(a)
[ 2 51 345 Mo Jii -, 10l SIL 4544, FRAE T,
SI il SIT 2544 v A~ Co J§LF- 22 [ 1) 8 25 43 501y
0.55 nm Al 1.10 nm, M Co JFEF7E Mo i £
AU BER 8%. FM AR R A~ Co T I #]
IR e AR, KRG (antiferromagnetic, AFM)
AR R P PIA Co =T MWW IR A e Jr ) A I .
Cong, BRI RERR SRR ETT R YE FM RS IRET
PRI SRR (Bpy) A1 AFM FEIRES T R R 1
SRETE (Bapy) MIREIR 22RFWT, 2

AFE = Eapv — Epu, (2)

#AE >0, 28 Coy, BFE = 1 8y 808G 7 2 (8]
J FM #84, K2 AFM #54. FIFE 8780

400

300 - 250.8 e

200 ~—

100 %5 o"02004 3

AE/meV

0F
~100 N

—200 | 0—0—-209.7 231.8 —239.6
8.3 TS 0—o—o

—241.7
—300 ! !

-8 -6 -4 -2 0 2 4 6 8
Strain/%

F1 Heisenberg #7143 T IAKE FM #EIARI Te:
9AE

- 3kpx’ (3)

K, kg WBEIR2ESHEL, 2l Co £ Mo i £

Bk, ST SIL Z5# 2 = 8.

P 4 25T ST Al SIT 8544 1 AF Bl A5 ) A8
fefass, AE BRI [ AR A o B R, A
N RERR B RS M AR . T LU S, PP &S 44
T 7y, 7 K1 Zy IXI8], Coyy, BFE 7= A SRy ik A 22 [
FR A e T FM ARG, S (SI) 4578 3% i As
THAEBRE T 352.8 meV(344.4 meV), FIH (3)
A+ E A2 SI(SIT) 45 1) T M 343 K (332 K),
DU A8 T X SEEES T £ MoS, Rt 2F Sk
Je M HAT A Y. ST STT Z5 ¥ 7 Z, A1 Z X [6] 1
AE <0, WIS Coy, B EE ™ A5 JRy Sl =22 8]
PR AR T AFM #84, ASHIF MoS, LR
SRS, BARPRNZEHTE Z, XA AE > 0,
B AR BBAE SN, #EH 2Z [B)  FM RS A o B 4
N, BT MoS, FEREME P SRR S8, Z,, Zo Fi
Ty J& T RS R FIX A, 0% WAE F—A Coyg, BRI
FEAR AR RN 3.00 pp , HEEREZ [0 EA FM
A FEPER X — 4518 5 Mishra 55 B9 (1315545
SAHAF.

3.2 HTFHEHMEEEN

AR YRR 52 R 25 R B2 IR, T A
RHAY HL - 285 K SRR R R 19 5T 28 R 2R 1R
SERA VIR, AT10HE Coy, R B AL,
P HL T2 A RN RE “A PR R 22 R Se & [/ 5 45
T 0% W28 R AAE MoS, FIA A B 48 R Coyy, 74
ZHREH A E. K 5(a) Bas, AME MoS, HY 7

Tc

400

b 4102344 3366
(b) 319.4 ®

L o 338. 308.4
300 250.1262.3 0

200 A

86.7
100 '7%4»04 90.1

AE/meV
)

—100 -

—200} Sl ee o :‘2:.%
—236.8
-8 -6 -4 -2 0 2 4 6 8
Strain/%

—300

Kl 4 (a) SIHI (b) SHEEARFRNAE NI AE
Fig. 4. AE of (a) SI and (b) SII under different strains, respectively.
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Energy/eV
o
o
1.78 eV

Energy/eV

Energy/eV

Energy/eV

Energy/eV

Energy/eV

B 5 AREIBAETFREEREZEH  (a) RN AEAAE MoS,; (b)—(f) 43518 -7%, —4%, 0%, 3%, 8% I 48 T () Coy, IR R . 21 (A FI1 2

LR [ e b TEm T REGR

Fig. 5. Band structures under different strains: (a) Pristine MoS, without strain; (b)—(f) Coy, systems under (b) —7%, (c) 4%, (d) 0%,
(e) 3%, (f) 8% strain. The red and black lines represent the spin-up and spin-down energy levels, respectively.

Bh 1.78 eV, My T0URN- Sty IS Ao - (304% 23 (8] (1) =5
AR K A, B2 MoS, J& T B B SR M R
Bl 5(b)—(f) 7R, Coy, KRBIM T AR IKZ
B4 2% ST RE G B, 2R B 1 Coyy, BRFE S
A. TE Coy, REH, Co JEFTH 6 4 N S HK
1) =kt ey, BHAT Gy, sSSHERHRME, Coyy, SFEZS
e Cy, MITEF T EF L (M7 BF ) il 3 41
Ba (de) BB WHEFIFE e)(dyya2_y2 ) BEH
ey (dpsy. ) BEGL IS d o B FHIEHE B D IRHE 1)
A LRI L, dyy ey FTFHLEER
PR 17 =T 3 SR AL E, dye. . T8I
TE I PR 7] =R AR R AN T = IR
[0, ANF R AE T =R AE 25 A 25X a, ) I
ey MBI R B AT R0

B 5(b) 451 T-7% N AT Coy, KR
Bl ATLAE ), ZRRe k4 T HeEF 3, 4
S B MAREN S HEA R a, a, ey, e, eqp, €
(UeAh B B S ) R bR 4 e 43 3R A ié )
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Fig. 6. DOS of Coyy, system under —7% strain: (a) TDOS of Coyy,; (b) PDOS of Co; (¢) PDOS of N S; (d) PDOS of N Mo.
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Fig. 7. DOS of Coyy, system under —4% strain: (a) TDOS of Coyy,; (b) PDOS of Co; (¢) PDOS of N S; (d) PDOS of N Mo.
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Fig. 8. DOS of Coyy, system under 0% strain: (a) TDOS of Coy,; (b) PDOS of Co; (¢) PDOS of N S; (d) PDOS of N Mo.
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Fig. 9. DOS of Coyy, system under 3% strain: (a) TDOS of Coy,; (b) PDOS of Co; (c) PDOS of N S; (d) PDOS of N Mo.
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Fig. 10. DOS of Coy, system under 8% strain: (a) TDOS of Coyy,; (b) PDOS of Co and N Mo.
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457 nm AR WHCIX FNLLAMEIX, Coy, PR FRE2EM]
WS A IR AT R B K TR B AR ARIE MoS, R R, &
B Cong, BRIERYSIATT LR TE MoS, X AT W' X
LM ST I, Coyg, 7 FR A IR IS Y 1
WGhE R L AN IX, R TABRE, 7+ T

14+ f (b) —— Como —3%
— Cono 0%
T 12r —— Cono 3%
g 1o 6%
o 10 -
<t
=
< 8t
g
Z 6
o
i
2 4t
Q
<
2 RNt
0

200 400 600 800 1000
Wavelength /nm

(a) 0% N8 T MoS, Fil Coy, BIG-# WM ; (b) AR T Coy, B2= W

Fig. 13. Absorption spectra: (a) MoS, and Coyj, under 0% strain; (b) Coyy, system under different strains.
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Fig. 14. Complex dielectric function of Coyy, system under different strains: (a) Real part; (b) imaginary part.
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i, S AA LT FOCHEREE, A5 53ATHY
TR 2, AR, Jlid Co &AM R AL
KB MoS, IR B RE-AHDL A PERER P THY.

5 MR R AT

TE W RE A& PEAN SR T2 B 2 5 BE 1) E B 48 4,
SR PR T L R B IN TS T S50 10 R P ey T e
AR AT A
Hco + KMo, (10)
X, E R Copge BREE AL RAE, Egefect M Eistine
RN AL — Coy, BB MoS, 7 2 1Y
AEE, fico A pimo 2390 R Co il Mo JEF Byt 223
TG L2 S TS g i A 45, & Mo 454
T HAR MoS, AZTERIL L S =547, 15 Co J5iF
TRME 5 S 2505 Mo JEFIE A28, It Mo
P E AR AT At
pMo = Emos, — Es, s (11)
K, Ewmos, Fl Es, 535l 378 —1~ MoS, Ji il Fll—
A~ Sy 4y F I BEEL, BLBI XS & S AR K A& R
(10) X IT5515 2 Coyy, KA BITE HHE A -0.18 eV,
UL Coyy, it B2 FT ARSE A FERY. R Coyy, ik

Ef = Eefect — Epristine -

130703-14


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 2 3R Acta Phys. Sin. Vol. 75, No. 13 (2026)

130703

Frequency/THz

(b)

Frequency/THz

—~
o
=
-
'S

Frequency/THz

B 15 AR T Coyo KRINH T (a) 4% (b) -3%; () 6%; (d) 9%
Fig. 15. Phonon dispersion relations of Coy, system under different strains: (a) —4%; (b) —3%; (c) 6%; (d) 9%.
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Effect of biaxial strain on magnetic and optical properties in
Co doped monolayer MoS, studied by
the first-principles calculation®

LIN Xueling WU Kaixin PAN Fengchun '

(School of Physics, Ningzia University, Yinchuan 750021, China)

( Received 18 January 2026; revised manuscript received 10 March 2026 )

Abstract

It is scientifically significant to realize monolayer MoS,-based magnetic semiconductors and to regulate the
spin states of MoS, for the development and application of two-dimensional (2D) spintronic devices. In this
work, we systematically studied the effects of biaxial strain on the electronic structure, magnetic and optical
properties of Co doped monolayer MoS, (Coy,) systems using the first-principles calculations based on density
functional theory (DFT). Our results indicate that the electronic structure, magnetic and optical properties of
Coyp, systems are closely related to biaxial strain. First, strain regulates the energy level sequences of Co-d
orbitals. The electronic configurations vary with strains as follows: a a e; e, e, e, for strains between 9% and
—6%, a,ejja ey e ey for 5% to —4%, e ey a a e ey for —3% to 0%, a e e, a e ey for 1% to 6%, and
eja,a e eyey for 7% to 9%, respectively. Second, strain influences the occupancy of Co-d orbitals, thereby
affecting the magnetic properties. In the strain range of -9% — —6%, the Coy, systems exhibit a local magnetic
moment of 1.00 ug, and the coupling between such two moments is ferromagnetic (FM). Within the strain
range of -5% — 9%, the Coy, systems produce a magnetic moment of 3.00 up, and the coupling between the
magnetic moments is antiferromagnetic (AFM) in the range of 5% — —4%, translates to FM states in the range
of -3% — 6%, and then changes to AFM states within range of 7% — 9%. Among them, the FM coupling
strength of the Coy, system is strongest at 3% strain, which is favorable for achieving a high Curie temperature
(Tc) in MoSy-based magnetic semiconductors. These oscillatory magnetic interactions are attributed to the d-p-d

superexchange and d-d direct-exchange mechanisms. Third, tensile strain enhances the optical properties of
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Coyp, systems. Compared to undoped MoS,, the increased complex dielectric function in the low-energy light
region enhances the valence electron transition probability and the separation efficiency of photogenerated
electron-hole pairs, leading to a significant improvement in photocatalytic performance for the Coy, doped
systems. Moreover, the impurity energy levels introduced by Co are located in the band-gap, which reduces the
energy for valence electrons to transition to empty bands, thereby increasing photon absorption in the visible
and infrared regions in Coy, doped systems. Meanwhile, the absorption edge undergoes a red shift, and tensile
strain further improves the optical performance of the Co doped monolayer MoS, systems in the visible and
infrared regions. Finally, dynamic stability analysis under strain reveals that Coy, systems are unstable as
strain in the range of 9% — —4%. Combined with the magnetic, optical properties, and structural stability of
Coy, systems, the strain should be in the range of 1%-6%. The results presented here provide a novel approach

for fabricating MoS,-based magnetic semiconductors with superior optical properties.
Keywords: MoS,, biaxial strain, magnetic properties, optical properties
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