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HREEAR SRS, AR RBIRE S S W] F &N T

o JFET COMSOL Mgk, dH # AR A COMSOL 6.0 (6.0.0.318);

s WEREHNANRE: 2GB;

o WRHAE: BUTARFM. mipi. EERILRZE %

o GHIT: WA, TWRLUNIEIA A

o AZRGURBEFEBNH, BHE—MKIL 14 TTNEBETIZIFR.

B RSCFEA:

O FHENEETH.mph
= BENEETHCOMSOLEHEIERE. pdf

TR

A KRR, B4 a=400nm. b=300nm. d —
=3 pm. AIDERK 2= 600 nm, ABEMAERES > 1
WA RN by W T AT ALY s d =

SO, TSR SU i BE RN R T ST SN SN
b
THREMAENER:

lambda0(1)=600 nm Zm: BiHE (V/m)

Mm

14 : : 1B EE: ewfd.normEfar® (kg*m?/(s™A2%))

12+ ] xlo'? T : T

. y i ol i
ol 1 M- ur | i
| - I :
44 i 11+ -
: L5 M :
s g : o L ]
ol - al ANARNEEND i
I E——L LT V] E—
4r . or AT i
6 al AERIRINIRYENA i
81 M HHIII]I]HH 4
10f - o AT LA i
a2k i JANA Y LY T A R WA i
2r of —/ VUV ET VTV A ]
-16 |- ) ) 1 -50 0 50

o 10 Um ¢-F (deg)
1% 40 BRCZ 1 STy Rl
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073 - COMSOL AIIAESIE AERIVIERR (&R,

HAESAH:

KEEH
Check for Update

35 7T)

o EBAR: MRIEKRAE T AFAR RS (ATILIX i sPam 2 ah e R 70t

B EEBE (. MR 4), 3T HPRIE 4 MK 5,

o BT COMSOL MK g, A H A4y COMSOL 6.0 (6.0.0.318);

s HEMRENAE: 2GB;

o BREAE: . FMEAS %

o BBHIT . G EORI SO A B K AR A  Hh 2G

o BEEREFHTEHKA 17 min SRR CREFS) .

A8 B
= NKEE PR RES Y ESES . pdf
3 E4 FTIKSiE mph
O E5 aHEER.mph
(2 mFmsA mpa
TEHHEIR -
WA TR, EPEERE L4 b ZnS/Ag/ZnS R R = Z W, Ot o
M EAETFIEASE, F§ COMSOL 153K 4 T (140325 56 25 RIS 6
WeKIEHH: 400 ~ 700 nm A1 2500 ~ 16000 nm. o 7
s
il ]
THERNBMEER:
1.0 1.0
1FT — T 1 I S
o.sh sl o.sﬁ-r oal
0sf ook e o 06 06l —
04} 0.4} — 2EEE | 0.4 0.4} — EHE |
02| 02f 02 0z2f
0 \ . , L S —— 7 0 | ; L S w— I I
400 500 600 700 400 500 600 700 2500 6000 10000 14000 16 000 5000 10000 15000
i/nm lambda0 (nm) A/nm lambda0 (nm)

A X (B 400 ~ 700 nm) [R5 55
Fea WICPIAR: Al ABIRSER
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074 - Matlab Z i {L3H(MoS:) T BB EHITENREE (Matlab X #H+5E3C#k, 100 7T)

HAESAH:

o FERA: RIEKRIE Optical Materials Express 1118 3 { Complex electrical permittivity
of the monolayer molybdenum disulfide (M0S2) in near UV and visible ({E#: Bablu
Mukherjee %5)), ] Matlab %5 7 H1/= AL (MoS2) o LR Hoit AR, JIf511%
2 MIFH R K IR, 5 KRAE Nature Materials BV SCH IR S8 I & 45 SR 3EAT %)
ELIGE, #ffR Matlab £CRD ) IE AP

o CEAKM: RN (25 °CEA), WKKT 287 nm (HUFHE /N T 1042 THz, J6 T
RER/NT 431eV);

° WERENAE: T

o KREFIEE Matlab FRFICHFIESE T,

&SR

"I [1] Mukherjee2015.pdf
2] K-K¥EZE pdf

3] BEMoS2RIIEITEE pdf
f examplel.m

f example2.m

3 example3.mph

% MoS2_Mukherjee2015.m
2 A1) AR EEIE pdf

AR -

MoS, 72— MR 0.65 nm K —4EpP 8L, T HAAIA 1.8 eV B, AEH
IR G FEGKEOR b, ERNEHA AT . KIC T (LEDs). KPHBEFRIMEETT A 1R
K71, HERBEERH—ACE SR

IEAESR, TERZRIE Nature/Science X FeTFIMI Physical Review Letters 25 TRZE HATI 118

i, AURR R I MoSy” I8 SR B E R « MoSy AL 8846 —FE R 10 SUR R I “ #hBL T,
RN, RBEGRFFTFMA MoS: #8h  #A B ke SCRA— MUK
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O oo | mmsimeeRs® || S# v |

O 1 Giantbulk piezophotovoltaic effect in 3R-MoS2 3
BBIBIR
Dong, Y; Yang, MM; (..); Iwasa, Y
Jan 2023 | Nov 2022 (7464 7) | NATURE NANOTECHNOLOGY ~ 18(1), pp.36-+ 35
2EE

Given its innate coupling with wavefunction geometry in solids and its potential to boost the solar energy conversion efficiency, the bulk photovoltaic
effect (BPVE) has been of considerable interest in the past decade(1-14). Initially discovered and developed in ferroelectric oxide materials(2), the BPVE
has now been explored in a wide range of emerging materials, such as Weyl semimetals(9,10) .. BTREE

B e BESW oo

[ 2 Active pixel sensor matrix based on monolayer MoS2 phototransistor array 2
HBBIR

Dodda, A; Jayachandran, D; (...); Das, S

Dec 2022 | Nov 2022 (fE46/57) | NATURE MATERIALS 21 (12), pp.1379+ 43

2EE

Low-power and compact active pixel sensor (APS) matrices are desired for resource-limited edge devices. Here, the authors report a small-footprint APS

matrix based on monolayer MoS2 phototransistors arrays exhibiting spectral uniformity, rec pl ivity and d ising c at

low energy consumption. .. BREZ

B e BEEN oo |ns
O3 Signatures of Multiband Effects in High-Harmonic Generation in Monolayer MoS2 br 2
B BEERR

Yue, L; Hollinger, R; (...); Zuerch, M

PHYSICAL REVIEW LETTERS 129 (14) 58
2EE

High-harmonic generation (HHG) in solids has been touted as a way to probe ultrafast dynamics and crystal symmetries in condensed matter systems.

Here, we investigate the polarization properties of hig| harmonics in MoS2, as a function of crystal orientation relative to the

midinfrared laser field polarization. At several different laser wavelengths we experimentally ob .. BREZ

B e MHREEDHIEESTURONE  HITEINGSTL oo BELS

[ 4 Capacitively and Inductively Coupled Excitons in Bilayer MoS2

L; Leisgang, N; (...); Warburton, RJ

PHYSICAL REVIEW LETTERS 129 (10) 66

2EE
The coupling of intralayer A and B excitons and interlayer excitons (IE) is studied in a two-dimensional semiconductor, homobilayer MoS2. It is shown
that the measured optical susceptibility reveals both the magnitude and the phase of the coupling constants. The IE and B excitons couple via a theta-
phase (capacitive) coupling; the IE and A excitons couple via a pi-phase (inductive) coupling. Th .. BTRELZ
S HIRENGRERSTT oo BERR

O 5 lon-Induced Surface Charge Dynamics in Freestanding Monolayers of Graphene and MoS2 Probed by the Emissionof 4

Electrons BEBRR
Niggas, A; Schwestka, J; (...); Wilhelm, RA 75
PHYSICAL REVIEW LETTERS 129 (8) SR
We compare the ion-induced electron emission from ing of grap and MoS2 to find a sixfold higher number of emitted
electrons for graphene even though both materials have similar work functions. An effective single-band Hubbard model explains this finding by a
charge-up in MoS2 that prevents low energy electrons from escaping the surface within a period of a few femtosecon .. BREZ
B e BEEIL oo |Ers
O 6 Nonlocal Exciton-Photon Interactions in Hybrid High-Q Beam Nanocavities with Encapsulated MoS2 Monolayers 1
B BEERR
Qi Villafane, V; (...); Finley, JJ
HYSICAL REVIEW LETTERS 128 (23) b i
SEE
Atomically thin semiconductors can be readily integrated into a wide range of nanophotonic architectures for applications in quantum photonics and
novel optoelectronic devices. We report the observation of nonlocal interactions of 22?free??? trions in pristine hBN/MoS2/hBN heterostructures
coupled to single mode (Q > 104) quasi 0D nanocavities. The high excitonic and photonic quality of the int .. BTREEZ
B e MHREEDHIRESTURONE  HIRERINISTL oo BELS
O 7 Wafer-scale monolithic integration of full-colour micro-LED display using MoS2 transistor 38
> o HWEBRR
May 2022 | Apr 2022 (fE£5%2 7%) | NATURE NANOTECHNOLOGY 17 (5), pp.500-+ 34
2EE
Large-scale growth of ition metal dichalc ides and their integration with cc semiconductors is one of the major obstacles
fort i i materials il ion in optoelectronics applications such as active matrix displays or optical sensors. Here we present a
novel transition metal dichalcogenide-on-compound-semiconductor fabrication method that is compatible wi .. BTREE
Bl BREL oo |EEs
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KEEH
Check for Update

REMW 22 ) RAE Optical Materials Express 1163 {Complex electrical permittivity of
the monolayer molybdenum disulfide (M0S2) in near UV and visible), 37T Matlab #f49w'S T
HUZ Mo HIRHA HUA MU T SR

i BRI, R SO A A ML T 2 AR, 4 RATT R IR SCES R
T2 RS, RE R VRSO HRSE ORI B SR, 2 /BN, 1B T
CRRIERR, B3] TS5 MoS: M HUE BRI 0 Matlab tF5HAUS . ERIRBLI I
th, EREE T ARSI MoS: MR A, 5 RSO “SCRRI1 A U P pdf”,
W BRI EE, KK S%.

TERIEMELA SCEF, “MoS2 Mukherjee2015.m” /& MoS, 41 HLH 21 Matlab 11-5.4%A,
“examplel.m” ~ “example3.mph” & #5 B R S BRI 41 45 1) =AM+

B MoS2 Mukherjee2015.m A% #; & :

| [MoS2_Mukherjee2015.m | + |
1 function eps = MoS2 Mukherjee2015(1md nm)

2 B sokdcor A E B ol

3 % lmd_nm - P, Hifiinm

4 % sokiior B AR EE: ok

5 % eps — FIAHATELEEEL

6 % sokdcor 25 VR oklelok

7 % [1] Complex electrical permittivity of the monolayer molybdenum disulfide
8 % [2] Determination of refractive indices of Mie scatterers from Kramers—Kro
9

10 %% LA EE L

ilil |= omega_eV = 1239.842. /1md nm; % B AIAS (L fiinm) #oA6FRER (HfiieV)

12

13 %% Lorentz—Drude B!

14 —

15

B cxamplel.m fCA%E A

| [examplet.m | o | + |
71 — clear; clec: close all;
2 % % AR TH “MoS2_Mukher jee2015. m” HiHfd 4k H
3 % F1it 3 (Complex electrical permittivity of the monolayer
4 % molybdenum disulfide (MoS2) in near UV and visible}
T % T2 gL IR
6
7— Imd_nm = 300:900; % J%(5EH], i
8 — eps = MoS2_Mukher jee2015 (1md_nm) ;
9
10 — figure; hold on;
= plot (lmd_nm, real(eps));:
2= plot (Imd_nm, imag(eps));:
13 — title("example 17);
14 — legend(["Re (\epsilon), W piY Fig. 2(a)”, ...
15 “Im(\epsilon), WL Fig. 2(b)71);
16 — xlabel ("lambda / nm™); ylabel(“epsilon”);
17
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B cxamplel.m &4 (RISCHERA I Fig. 2):
I IR G5 5 S a0 I 25 RN EE o e 3k T DO 2% it 22 DU R 1 SC R I MoSa A1 H

WHER AR AR M Matlab A HHZR O R examplel.m XA 3K
THEA RS 2SR R SR

KEEH
Check for Update

example 1
35 : E
o A Re(e), i3+ Fig. 2(a)
w [ Im(e), it 8 Fig. 2(b)
20 \ ™
5 | \ I
% 15 !
j=%
T @ \ A
i - --Ref. [4] 10 A
! - = Ref. [5] ANUAY.
; 5 WAVA
-
3 — |
-5
900 300 400 500 600 700 800 900

lambda / nm

B example2.m RIS EIE Z AKX EJER, example2.m K45 5R (RISCHRH 1 Fig. 4):

Drude-Lorentz % Il Gaussian T4 MoS 41 FL ' 0 38 B DTk, 7o & SOk ) Fig 4,
F Bl FH 3 Matlab AR B H ZE R G RL example2.m 3X NS0 o

35 R - example 2 i 1 Fig. 4
—LD-1
30r —LD-2 D
—LD-3 LD-1
o 25¢ H L —LD-4 LD-2
5 N LD-5 LD-3
S 20} Y - - -Gaussian}| LD-4
% f v g LD-5
g | ! X Gaussian
£ 150 .
o 1 i
3 i
[
Q1o |
57 \
= S
500 600 700 800 900

gOD 400 500 600 700 800 900
X (nm) lambda / nm

B cxample3.mph /& COMSOL A4, 1/ F =252 MoS, IR IR :

FHIR ) Matlab AR5 H I B2 MoSy BIWRIL R, Ao A& K SRAE Nature Materials [P 3C
(Tightly bound trions in monolayer MoS,) H1 i SEia il 4528, 4 K& COMSOL 5]
g5 (WM example3.mph 3X NS0 o A7 A T A B iRl B 09 O VOB Tl 26 .

0.11 : : T
—_— 70V ~
0.08 ~{ e 40 V 0.1f N\ .
|— 10V 0.09 |- {'\ / \ .
0.08} ‘ f .
0.06 | [\ / \
g 0.07} / - -
g Ngt 0.06 + I '\_/" n
(o]
2 004+ & 0.05F / .
< 0.04 /’ .
0.02 - 0.03F / i
0.02f / -
0.01f A .
0.00 —T——1— ok — 1 1 L=
17 18 19 20 21 22 1.8 2 2.2
Photon energy (eV) FTHER (eV)
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075 - COMSOL BFRHETFEHTSFEFHEMBE (NREXH, 80 JT)

HAESAH:

o FEWRH: MIEBRFA Optics Express LI T (Strong coupling between mid-infrared
localized plasmons and phonons ({E#: Weiwei Wan %§)), EI 7T HHMIANSE (Fig.
lc. Fig. 2. Fig. 3b. Fig. 4. Fig. 5ab);

o JFET COMSOL Mgk, dH # AR A COMSOL 6.0 (6.0.0.318);

s WERENHNE: 25GB;

o HBRHAZR: &R, HE X =, Drude (AL, Lorentz (AL . i . &
PERAE. BB UK. SEeERE . mEih K 5,

o BHIT: SOFERMFAIINLE . BHIHNA. SRS RS 2

AREHRBEEECH.

&SR

3 01-figlc (EB8GBWEF) .mph*

02-FH SiRam=ERy = xlsx *

3 03-fig2a (£8GBHE) .mph*

3 04-fig2b (EBGBAE) .mph*

3 05-fig2c (E8GBMTF) .mph*

3 06-fig3b (ZBGBAYF) .mph*

3 07-fig4a (EBGBHTF) .mph*
08-figdb3.xlsx *

3 09-fig5a & fig5b3 (FE25GBA#F) .mph*
“* Strong coupling between mid-infrared localized plasmons and phonons.pdf *
= ETTEEEE R A pdf ¢

TR

W BTN, EBEEAR Y — 2 50nm ERE, RIS E 2+ R
bR, TERGERI. FESE FIThRR—ZERN =40, 100, 180 nm ) PMMA JE (] A ]
H). B p=2.0~2.8pum A0, [=0.8p, w=0.15p.

W x 7 AR T T N AR R IE SRR L, eSEN 40 ~ 80 THz, " LATE+
FALF R R IR T 2 B ot R (LSPR), 4Kk H PMMA HHSE 1. S&Ecs
BERAREE, SEOLE EREE (Rabi) BER,

RS, &R HEFECK ] Drude #57:
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HiFeo=1, wp,=137x10"%rad/s, y=4.08x10" rad/s. PMMA /L% $R A Lorentz
T Eip

KEEFH
Check for Update

2
8Lorentz a)O
2 -
o +10w —w,

Epmma = €p

Hade,=2.2, wo=3.269%10"rad/s, &Lorentz=0.018, J=8.0x10" rad/s.

THHEEAEMER:

1.0 T r T 1F — 08 T —_— PN —
— 0.6 ' 06l -
0.8 ’// 0.4 [ Simulation 0.4 -
[} 02F |—— FTR 0.2+ .
o / 08 0L : — :
S 06 i, : 081~ —
8 5 08 } o6F —
S 04 st W) Uncoupleds 04l .
=0 £ o2 S Metamaterial 0.2 ~
Q + + ot
08 |
© ] 0el T T —
0.2 06 ~ -
I 0.6 IS -
\ 0dr w, M w, Coupled o.af AN A
0.0 0.2 Metamaterial 0.k iy
40 50 60 70 80 40 26 50 70 ks = L .
F TH 40 50 60 70 B0 40 50 60 1
requency (THz) freq (THz) Frequency (THz) freq (THz)

N 7 FE 60 B2 2 VAR AR AT A AT SRR IR %
f WICHI Fig. 1(c): A: AL R £ WICHI Fig. 25 A7 ABIER

0.2 / 1
7 .k /]
I3 0.4 g I /
i \ | /
3 0.6 H 3o I/
£ !1& /

0.8 1=100nm \ 1 //

oo 4550556065 4550556065 4550556065 Okt L L 1]

40 50 60 70

50 55 60 65 Frequency (THz) freq (THz)

Wpare (THZ)
B T PMMA 25, S5B0T 578 72 R 2 (R
R
Jee Wi Fig. 30): s AR

60
omega bare (THz)

ZFRANE PMMA JEFE X N IR A R G %
e WICHH Fig. 4(a); A ABIRISE

68 T T 61
= Simulation
— L - FTIR 59
é 64 = W+ =
= 57
= =
= 60 = ——-
© T 55
g &
56 W, a g- 53
b) HEHH 6
E 2.2THz 2 51 ( g ]
52t = 4 / ' t=40nm 0=18THz | 55
§, w, w. w S 49 2 i 1 5
E 4 + (=) — a5
i o 47 T : . £
wl? t=4|°nml 1/ t=1IDDr|nI1 1, I‘ 1 s § 5 ; =100nm 0=22THz | é 3:
50 60 70 50 60 70 50 60 70 48 53 58 63 68 o — T | ¥ o5
4 [ " 4
Whare (THZ) w_bare (THz) ' ~{=180nm] 0=26 THz | 3
Ll | ;ui u 1 25 T
02 00 02 04 06 08 02, % L e v
Position (pm)

PMMA JE >y 180 nm IS4 8 1 & 52 X ph 2% PMMA JZ £ 180 nm I X B2 [ Ha 3% 43 A, (b) B2 (a) B o
K WICH [ Fig. 4(b)s A ABIRIEER F R 2k B I o A
o WIXCHR) Fig. 5(ab); 4. B4
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076 - COMSOL Az=&AAIERE (SWH#E, 757T)

KEEH
Check for Update

HAESAH:

o FEWA: W RKL Nanophotonics (SCI—[X) 3L (Broadband high-efficiency
near-infrared graphene phase modulators enabled by metal-nanoribbon integrated hybrid
plasmonic waveguides (/£ : Longfang Ye %5)), S8 7 HH K 2. K 3. K 4. K 5;
R AP TEE R A LB LR THE AR, M B P2 IE T, JRETE
AL BEAT TR, Rk

o T COMSOL #utg kg, AdH M AFRA Y COMSOL 6.0 (6.0.0.318);

s WERFENAE: 2GB;

o BREAR: RS HESCHSMME, LA UL & ZHeE
i B HTRAE. T TR AEE S /2 MATLAB Hit— Db P 4%,

o RET: ASRGHIHESERE CGEHER, ASREREBNNNRER K R, &
BT T IA AT R (AR, WG B By E:MEATE], SO S
WA JE IR AL, DO sl AL 2 3 e AR UL, O A sl 2 B R &
IESESE

o BIEIIERSITEHCH 70 min BYHREILSN

&SR

(5 o7s##RIMER 1. mp4

[ 076#mMER2 mp4

t a_fig2ab.m

@ b fig2c,4a.mph

2 c fig3abcd.mph

t calculate figda from fig2c.m

t e_figSb.m

t f fig5cd.m

=l graphene_eps_Im.txt

=] graphene_eps_Re.txt

*2 Paper - Broadband high-efficiency near-infrared graphene .pdf
“% Ref25 - Optical properties of metallic films for vertical-cavity optoelectronic devices.pdf
-

~ Ref26 - Optical properties of fourteen metals in the infrared and far infrared.pdf

"% Ref27 - Dyadic Green's functions and guided surface waves for a surface conductivity model o...
=1 Mb fig2c,4a.mpheaSitialpha.txt
El Kb _fig2c,4a.mpheshEitigdelta_phi.bxt

T e R, pdf

Vie— O
,- - n‘—(\

s |
Au e Ag I Graphene
. ALO;s Topas  mmmmm Si
Si0,
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HHEN: https://mbd.pub/o/opt_simul/work -, kT Ul ‘d .
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w EEFTR, SIS BRSPS ETER Ag 90K . ALOs 444K, A SR
HAAR, ZHBIEHARET Si 4K, Topas (—FIMEEIMARMED 1 Si0, T2
L. B s=100nm, p=800nm, /=600nm, t=5nm, r=100nm, g

=10 nm»
R ATAEXT A B H B Lorentz-Drude #4531, A 2804 10 R 110 HL 5 2 1 Kubo A iH5H
B je’ Tfa&pueT) Ofa (=& U T)
N U J( of % )Ed{

+]92(w7]21—~) de ‘f ﬂ,_ fl' {l’lc f
mh’ o (w- )ZF - 4& 1 ’

FEAT S M- ALOs-A7 s2)s L7 as_EREIR L T Ve, JEILER HL B okaz il SR 1 A o7
B (ue) RHEFR (o), KFIMLLMEIRCER, W L E@ s,

TERNAFNER:

@ ® ©) 0.05
e 5 2.00 — 1
106 *10 = = Im(a)) FT T - Re(”m)
4 4
== Im@y) 1o
@ 4 & % \ 1.98
= = _ - \ ] =
2 A = 10,03 =
5 = 5 z
& £ 2 h #1961 =
4 A \ 10.02
0 e Modulator with
N 1.944 ; 0.01
metal-nanoribbons > = - - = 2
0.0 0 04 06 0.8 0.0 0. 0.4 0.6 0.8 i . . i
1 (eV) 1 (eV) 0.0 0.2 0.4 0.6 0.8
#, (V)
%10 Fig. 2a %10 Fig. 2b
8 4 — I 10.045
- 1.985 - ~ p
2 7\ 1.98 —— Re(neff) | 40.04
6 / 1975 A
@ A QD gl — \ 197 \ —*| 10035
T \ @ ) . \ — — Im(neff) _
£ \ £ N\ o 19651 \ 003 2
=) 4 5 -2 \, e 196~ \ p
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