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Abstract

The first principles calculations method based on density functional theory in this paper is used to
study the influence of the doped non-metallic elements B, N and O on the electronic structure and
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magnetic properties of monolayer PC¢. The intrinsic system PCs is a direct band gap semiconductor
without magnetism. The calculation results show that, the introduction of non-metallic elements B,
N and O induces local structural distortion in monolayer PCq. In addition, doping these three
non-metallic elements has an impact on the electronic properties of monolayer PCs, making the
monolayer PCs change from semiconductor to conductor. More interestingly, the introduction of
non-magnetic atoms B and O makes the original non-magnetic monolayer PC¢ possess magnetism.
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2. THEAEYS
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MR, ) BRI (GGA)F Perdew-Burke-Ernzerhof (PBE)VZ B& R AN FL A # S B AH HAE[23]. 1%
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Figure 1. (a) Top and (b) side views of PCs monolayer
B 1. 8= PCq BIFALE () AR E(b)

DOI: 10.12677/mp.2022.126015 148 AR £


https://doi.org/10.12677/mp.2022.126015

qu

i

Tt

» XDt

MIE 2 FTRAE H, AAEERE PCo s BB 3K, FWBRIEN 0.771 eV, S IRA AT AL T4
HIHX A M £ WAL R BT AS AT B ReR AL &3 AT 75, S5 R Rk REA W, WEH
AT LAE S FEORIET C-2p PulE, i EEORYET P-3p Al C-2P HiE. 5 Yu S A[10]HITH R 45 1 AF
AR, MRS T RAVE X B I SHUE T HER

3

] \ 3s | 2s| __ ——TDOS
2 \ 3p [ 2p

1 — —

- P — _
-1 - F s
o . 2.
= 0.711eV g
0TRSO NG SRR S NS —— E— :
: /\ %
|83 1 /\D — e )

&
b . - 8
14 17
1 = — —
-2 —/ iil: —
b — e
> p—— T
1 l S B— — ————
3 / B = .

r M K r

Figure 2. The electronic band structure, DOS and PDOS of monolayer PC¢
2. BE PCs B FHeat, SHEEMMESEER

3.2. BRFFRNILMEN. BEENBEFER

T ATULE MG BB 3 R T RS SR, AT TSR R KA/, B N,
O Bk Z 2% 3 & Bl (1 — AN A S LU ARTE AR R B/ o BEXHB 207 J8 1 S AR I = AN dy v dp A1 ds (5
L@FR), BATEIAT THER S WT d, BREREKIHAIEERTIA. &85, B B4k
RV LA K, N O B4R R LUARNEA R/, 52X R B 8448 R I8 JE (AL R,
LA EARSE, N A1 O FOEA EEAE N, 11 ds 5647, N B3R R EEAIEA RN, B A O BARARK
B HUAMEARR K. 28 EATEH, RBET RGN Z PCq I RIS KA T IR

N TR By N O 7% Hfill PCo BRSO, B B SRS R u &R B 7% PCs -l R 1
W, BATHE T HT Mulliken J7iEMEBAE. £ 1 #R KR AME RSB 24K R0 E S A0 5SS,
YR ESAE, T BBRAMERBENERTE, RIS B HIERHA C JEFF—1P
SR TR EE AR50 1.05. 0.96. 0.85, XFEMESAMEEKRELT B-C ##5 B-P #ALZILMEI, M
MW 7 B 5 C T BETS P EF BRI ERERS: T NETBRMER, 2K
5 NMHERHA C JEFA— P EFHMESMAEMES 58 092, 0.84, 040, BT N-C #H1 N-P 23k
Wrifs, N-PEILM RS T O RTFBRIAR, 50 MEMHA C JEFH—A P &1 E S A EH S
5N 0.63+ 0.66. —0.07, XfT O-C BN ER, X O-P 8 ZHHRIR/ANFE, O-P 82 TS 1 I
A, £O0ETE P EFHAEH RN, SZMEKER. NRIFETLIEE, B A O B4k
R NE, AR A T Wit
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Table 1. Structural parameters of intrinsic and doped systems

1. MMEFERMBRFRNGEEY

R ARKA R A A HiefE BEK(A)
dy 1.27 0 1.369
PCg (P-3) d, 0.95 0 1.469
ds 0.68 0 1.801
d 1.05 0.02 1.483
B-C d, 0.96 0 1.530
ds 0.85 —0.01 1.858
dy 0.92 0 1371
N-C d, 0.84 0 1.425
ds 0.40 0 1.788
dy 0.63 -0.01 1371
0-C d 0.66 0 1.388
—0.07 0.04 2.456
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Figure 3. Band structure of monolayer PCy and doped systems
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Figure 4. DOS of each atom in doped systems
4. BREIZRPERTHSEEE

4(a) AL PC 2% FE Kl (Density of States, DOS), &l 4(b)~(d)Z&B2E R P. C LA LBIRIE T
BEEE . AR LB R R E IR e EIEHE -6 eV~3 eV, TOKREHLET 0eV &b, AN
W, AT, X T POKRE N I T A S L. AREAR REEEAL T -5 eV~0 eV IS E R E
FH C-2p Al P-3p LB, AEEALT 0 eV~2.5 eV HIA SR E EEH C-2p JUBd K. B BIRAREE
IbF—4 eV~0 eV RS X Bl C-2p. P-3p Ml B-2p HUEALE, 0eV~3 eV HARE FEH C-2p #l
A NBRIERGERELT-6 eV~73 eV. 2 eV~3 eV MIMAZE FEH C-2p. P-3p HUEAMK, N-2p
PUEA D ETTER, TORREHIE -1 eV~1 eV FEH C2p FUBEH M. O B IE REEEL T4 eV~—2 eV,
0 eV~3 eV [RRA%E E Bl C-2p. P-3p HUBEAK, O-2p HUEHRADETHR, PEKAEHMEE AR, M
DOS BRI UL, JUFB A RIS ERE T oK%, FB SRR 75512 PCa N
EE. 4R TBRERT P C UKABRETHIREEE, BBRIARNEHEZR ETRAXNK, A
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