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Fig. 1. (a) Schematic diagram of the three-dimensional structure of the polarization conversion metasurface; (b), (c) structural de-

composition diagram of Dirac semimetals (DSMs) layer at the top of a unit cell and corresponding geometric parameters; (d) over-

all view of a unit cell with geometric parameters; (e) bottom view of a unit cell with geometric parameters; (f) polarization conver-

sion mechanism diagram.
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Fig. 2. (a), (b) PCR of the sub-metasurfaces in the corresponding illustrations for the normal incident wave polarized along y-axis;

(c), (d) numerically simulated cross- and co-polarized reflection amplitudes and calculated PCR of the composite metasurface for

the normal incident wave polarized along y or z-axis, as well as calculated PCR of the sandwich structure metasurface for the nor-

mal incident wave polarized along y-axis; (e), (f) calculated polarization azimuth rotation angle 7, relative phase Apg, and reflec-

tion amplitude ratio rzy/ryy of the composite metasurface for the normal incident wave polarized along y-axis. The inset in panel

(d) indicates the partially enlarged view of the PCR for 3 polarized incident wave, and the Fermi energy of DSMs is 90 meV .
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F199.01%, f H 3.15—5.51 THz #i B N i PCR
RE4ERRLE 90% LU I, 3.45—5.1 THz #BIN I PCR

REAERFAE 99% LA L, XiF R A AR X 5 3339 43 314
54.5% F1 38.6%. LA 2510 UlBHi% R &8 2R 1 ] 78
WiBt 3.45—5.1 THz Ju B NHWIRTT v AR
7 R RE R 2 IR AR o Tl ST 1A 2(e)
A 2(f) i LIRSS, T (5) X (6) 2it5E
A5 B 19 D 4 77 1) 8 5 A BE n S A A 25 Ay . H
& 2(e) ATHIEC £, fo 7 f3 ABHY B 5353 K 85.01°
88.31° f184.38°, If HAW Bt 3.45—5.1 THz yullEl N
() e /IME Ry 84.38° . i 2 &1 2(c) FHIEL 2(f) 7] LA
BRI, EIRE £, f A f A A S8 SO AIR S S i
ey T 1, FABLZE Ay, 5T 0, RNIZE G R
FEBPRAT A HA 2 R e, e T R A
= 5 A S O 1E 58 A 2 D i S 5 A3 2.787
F1 5.965 THz &b WY R IE LL 720y / 7y 56T 1, FHA 22
Ay 5351 H —78.482° 5 67.732° , 3 B K5 1% 19
PRBEFURIEE F B ; B Lkl HAb %
b ST A R A B R IR A . DA S5 it — ik
SET R G AR TH P IR A N SR A
AR DT 0] 5 Z IEAS R RS, PR B RE A

Y v-polarization
B
( (a3)
T

al)

(bl) (bs)

Top layer

Bottom layer

Top layer

Bk
SRy B S R Y A e e S T LA S BT IR SR AR
A AR T Y R R R IR A LB, 51 3 FIIA] 4 25t
T wv PR ARG (WHE 1(f)) H & T2 DSMs B
Y 5RE e BRI E, 150 R T
EIPYSE G IR IN 27 : RN =N AP ANTIVE
LR T A 4 T - HL A B 0 A T A e P ) R
1] 55 B IR OT 1 IR (localized surface plasmon
resonances, LSPRs) ## &, MIMATES FLim 724k
N, 4 T0ZE DSMs S A i L AT T IR
S JRAR T RN FL RN, AR L, FRE R
%BZEA’I%Z; RZ, P R L SO AT I, TR
JERIR)Z Z[8] parylene i[5 2 B A H i 0]
%, DI RSN R, REVE IR A 17400,
HLARHUE, X F & 2(a) HgFERE, EMR
2.185 THz &b, W& 3(al)—(ad) R, 24 A HREE
PR A7 TG o B, 2R T LATE o il
W2 DA S C A 7 S b DA DRV ORI R
W o Jl5 I YA ST o Bl e AR, AT AR
R D DRa B N VR 7R S b O VA S B3 €I
R w Al . R o B o B0 18] A S50

%105 V.m~—1

u-polarization =55 W . 5.5

(b)

Bottom layer

B3 PR TR SR AL B i g o i B, 20, AU T LA SR RN Y B BE Y HOoR L SR AT RIS 2 47 20 0
T & 2(a) 5 2(b) PR FRFEME. 5 155 3512 T2 DSMs B B, 4046, 55 2 51 FEE 4 902K 2 & m AR h iy B, 4315 .
55 1 BVRIER 2 5052 o PR A GF B X N E, 534, 55 3 FIFNHE 4 502 w R A GF B X R B, oA, 55 5 PR ERURIN Y E 55

BURN G H A& . bS8 S K 2 —3

Fig. 3. Distributions of electric field E,, flow direction of current I, and diagrams of the equivalent induced electric and magnetic

fields at the resonant modes for the two sub-metasurfaces. The images from the 1% and 2" rows correspond to the sub-metasurface

in Fig. 2(a) and Fig. 2(b), respectively. The images from the 1** and 3" columns show E, distributions along the DSMs array at the

top layer, and the 2" and 4" columns show those on the metal ground at the bottom layer. The 1% and 2" columns show those for

the v-polarized incident wave, and the 3' and 4" columns show those for the u-polarized incident wave. The 5% column shows the

combinational diagrams of the equivalent induced electric field and equivalent induced magnetic field. Here, the other parameters

are the same as in Fig. 2.
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v-polarization

!

(a1)

8

Mode f;

(b1)

Mode f

(c1)

Mode f3

x105 V.m~1
u-polarization —5.5 Ww u 5.5

Top layer Bottom layer

Top layer

Bottom layer

4 BHBREIERE B B, 0, B T 19 AR SFERUERN Y B, i Hox B 515V 3512 T2
DSMs (0P B, 23415, 55 2 SRS 4 SRR S ImAR T E, 7040 85 1 FIFI5E 2 512 o fidk ASHBEXT R B, 204, 55 3 5 HIEE 4
HUR w AR IR A SRS RLAY B, 4376 58 5 SR FRURN Y E 5 SRR N i H A B H S BS E 2 —5

Fig. 4. Distributions of electric field E,, flow direction of current I, and diagrams of the equivalent induced electric and magnetic

fields at the resonant modes for the composite metasurface. The images from the 1** and 3" columns show E, distributions along the

DSMs array at the top layer, and the 2" and 4" columns show those on the metal ground at the bottom layer. The 1% and 2¢

columns show those for the v-polarized incident wave, and the 3" and 4" columns show those for the u-polarized incident wave. The

5% column shows the combinational diagrams of the equivalent induced electric field and equivalent induced magnetic field. Here,

the other parameters are the same as in Fig. 2.

HL 3 3 (R 4 I S R I I PR R AR (UL IR 3(a)),
W AR IR T MRS A RE ) = +n /2 38 XU AR IR
MR roy B2 1 HARNL 22 Ay 5T 0 30 £n 55140,
T 2R T AR T A S P e O i 0 2 A8 B A I
] 5 22 1E 2SR 2 i S A . TT7EABI 38 3.115 THz
Ak, anE 3(b1)—(b4) BrzR, 4 A5 i i P% 5 1)
W vl (3 wih) 15, B 2(b) )8 Rt ]
DAAE ol (35w fl) J7 )= AR S 0URRN f 37, DT
A SFH I & A A ARG 4. {E 1 A A RUER Y FL 3
iy MR R T o fhin o (WA 3(b)), Bl
SEOZ T E T AENE 3.115 THz &b PCR {2
7 23.20%.

IR, 7ERESX f s f, A f Ak, ALY
HLRE I M IR & o Jhy e, PRt & R T
AT LAAE w5 1) 7= A AU 3, 5 22 R0 R 4

AU HL Iy o 7 1], IEANE] 4(al). Bl 4(a2).

K 4(bl). K 4(b2). I8 4(c1) FIKl 4(c2) Fizn; 124
NS w 7 T PR, 2% R T AT A o il

W SRR L3, A 4(a3) L K] 4(ad) | B 4(D3).
& 4(b4). Kl 4(c3) MK 4(cd) Frow. #E—2, W
v il o Bl ) A A RAUERON; F 37 S [ 4 A i A R
Gy PR AL A4S A SR Lt b A 2B w4 (L
K 4(a). & 4(b) FIE 4(c)). AT FAL £ RO
K f, FRUEN Y B 5 B, A (WLE 4(a))
5 E; 5 Eg AR (WA 4(c)) 23 9WEE o BhiE )T
) FLG J5 ), PR A3 % AR T —90° B8 90° e f ;
XTI £, WA 4(b) B, Z5UEN LY E,
W v B By WY o 0 W), (R TR B,
MR /NT LYy By R, LR By 5 By 1Y
G AR o il 5 A A K A, R B TR
R f Z RS, A A G I B 3R 07 e A
FEEC f AT DL PR A T 90°RITERS . B, MNIEL 4
TR B, e v USR], iR 2 Al
TR 5 1) i P e A8 1 R B 43R T T2 DSMEs 45
T ER | Tz DSMs 41 2Z [i] LA K T6t )z DSMs [
G 5 K2 4 JE AR [R5 A 1 R R VR, 38R
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TE A BRI ZHOEIRFEE . LSPRs &5
) FEL R TR R A SO RS ] A S A . X, il
TR IR 40 5 G R T S T B RUR T
BT B R . LT, FRATE AT LUE AR L
IS8 S Tl i i 4o (41,
PLEA3HT T G0 R M o FIASS f x ¥k
015 TE N BT i it 4 R 11 A0 D i e 400 R 1k LA e
FEHHLIE, B2 TORITIE v 5 x B R/INHm R4
REAYSZIR. X B s e g K & ERES y fli it
J7 ) B AR BRI, ORI R kAW S 2 Bl 6 T 1) Y A
FERL. % Tz R W2 DSMs M 814545 # X FR
P, Bl 5(a) B T IR A w M 0° 38 K F) 180° i
1 PCR M4k, v LA #) PCR % w i3
KB RAT R, #E 3.45—5.1 THz A4S
BEVEREI, M w = 0°, 90° F1180° i}, PCR i bl 45
T 100%, M w = 22.5°, 67.5°, 112.5° f1 157.5° i},
PCR %3l 50%, 124w = 45° [ 135°Hf, PCR 4§
T 0. PCR h & my A AT h R WZ L & R 1H
FUA e AR DG RE I, X — R R A Bl

1.0
(a)
0.5 — = 0° h1p=180°
1.0 ! L ! ! K
0.5
=225
1.0 t t
0.5F =45
1.0
0.5
= 67.5°
~
O 1.0 : :
[al)
0.5 — ¢ =90°
1.0
¢ =112.5°
0.5
1.0
0.5 - $=135°
1.0
— 1 =157.5°
0.5 ¥
O 1 1 1 1
2 3 4 5 6 7
Frequency/THz

5

Incident angle x/(°)

Incident angle x/(°)

T N L AR, K 5(b) FIE 5(c) 18
T TE Fl TM 3 VAR B9 A S A x A GBS X BT i
THAE A 8 2% T (i I 37 490 e M 4 5 o (2831 1] 5(D)
WIR T TE BEX R AVETE, 7T LA AR 4R (1) 4
HEIN Y M 0038 K3 40° I, FrBIF 98 2 A B 2R T Y
PCR A DLA4EHRFTE 90% LA L, {H 24 x FE3E R A, 58
K f, fHE PCR e/, B f KA. 5
G [R]IS 2 x KT 40° J5 , L £ A0 00 52 BB 19 fiv
FEAT . X — 25 BTS2 e ) R B ke
VT — Y T 7 B ad Y A = AR e . 7EIR 5(c)
R A 212 TM J P A S5 19 x DL 0° 3 < 3] 40°
i, PCR BEZEFFIE 90% UL . Z G W x A4k 2:
Ha K, B, AR £ BT Y PCR 7R 281 R R,
B A R IS R B 2 x KF40° )5, Bt
A BT B PCR B/l IR S
FOLTEH P IR AR e A N SGH RetE . BZ, 1%
T 2 T 118 35 ol i e e B AN (L T LUARE A Ot I
Bt R DIRE R 2ok, 1 H AR TS 2 SUS A B TR
() SR g FH RS

75

50

25

2 3 4 5 6 7

Frequency/THz 05

0.1

2 3 4 5 6 7

Frequency/THz

(a) A A1 xS 0° I, 3 e AR X 91k A & AR A (b), (o) IR A W oy 0° I, g 31 2 38 55 38 o A Ay o 40 4K
P (b) ASHE TE 3 (o) ASSECA T™M . Hfh 240518 2 — 3

Fig. 5. (a) Dependence of PCR on the polarization angle ¥ when the incident angle x is equal to 0°. Dependence of PCR on the

incident angle x for (b) TE wave and (¢) TM wave when the polarization angle @ is 0°. Here, the other parameters are the same

as in Fig. 2.
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Tk, ik bz 48 AlCuFe 1Y
PKBE Ep VA SASFZEAI KL 78 2 SR Tz E A
T R T i P P 0 R s . DUTEL 6(a) T LA 3],
AlCuFe B Ex M 75 meV # K% 110 meV i}, fr
I D i 2P 847 e i O Ll Y PCR, REZE 15 78
90% L) |; 24 Ep M 75 meV J/NF] 65 meV B, fhi
I B 8 P i FR T T 2 0 3 A AR R B A 2
Ep M 110 meV 4K 140 meV B}, i S %
0 s SRy A ) S A AR W A A
[FR, A Ep 3R, 3 AMEIRB 2 AR
FEEMERIE, IF AL f AR BRI &
T f 5B A IERR TREEBNARE, B
PISE Mzl R mEAR B T HA AR WIR
rpprk. Horh ) AR AL B A f AR RS
PR RTE TREE Ep 38K, AlCuFe 4 HLH 4k
SR Re (e alcure) 22 BB/ INAZ AL WNIE] 6(al)
B B2 fy 5 RS 38 R K AY J PR 2 Re(eaicure) Y

R R B 2 A S A 4 1 o S N,
K 6(b1) H Lo 5 LA 6(al) s il
f SR A Z AR HHE R PCR, B By 3R
W/ INIR G2 T I (e acure) P By O3S K22
AlCuFe HYFFERE KIS, WKl 6(a2) Prs 1244,

Ph FRAIE Ep 9 AlCuFe % ATiFot 8 &3
T RIRFE IR ERE R RZ I, R A AR FIZEALR) DSMs
X R T PEREAYREI, ] 6(b) B RART LA T
AR DSMsP) SR A Y PCR,,
AT LA B, 454 NagBi(3l CdsAs,) W48 2 1 78 47
# 3.97, 5.24 THz Abifik T LSPRs, fHN Y PCR,
1B 53590 96.973% H1 10.28%, T4k 4 EuplrO, (5
TaAs) HUFEFREAEAF 2.98, 4.22 F1 6.285 THz 4b
i) PCR, {43 %14 93.537%, 78.346% 1 13.64%.
5454 AlCuFe H# % I M, 454 BuyIrOq (2%
TaAs) MR AN R f B4 T L8, B
hRAETHR, 3 MR N PCR, A AR FLEE

140 —820 140 920
130 ) —720 130 810
—2000 580
E E 110 E 110
= < 100 —2600 < 100 460
R R — R
90 3300 90 350
—3900 230
80 80
—4500
70 Re(eaicure) 70 120
: : —5200 5
3 4 5 6 7 2 3 4 5 6 7
Frequency/THz Frequency/THz Frequency/THz
0 SUUOOUGOON 400
»? 1 (by)
(b1)
—500
= = —1000 O
£ e 1 E
—1500 |
—2000
q
2 3 4 5 6 7 2 3 4 5 6 7 2 3 4 5 6 7
Frequency/THz Frequency/THz Frequency/THz
—o- NagBi or Cd3zAsy; -aA- EusIrO7 or TaAs -e- AlCuFe
BL6 (a) AR T y i 3% T2 T A G5 5 0 M0 I 2 35 5803 X Ak P 5 2 42 &8 AlCuFe ¥ 3% K BE 15 AR MO 6 & 5 R TR) 3K g

WA, ki si 2 42 JE AlCuFe (RO B3 B S8 (a)) AR (a); (b) AR T y iR 3T ELA ST 1) I IR 7 50 280 5 00 A [ S 2
IR A A ST AR A0 R 5 AN TR SRR 7 2 4 19 RS A B B S ()RR (by). HAB S KL ] 2 — B

Fig. 6. (a) Dependence of PCR, on the Fermi level Ep of AlCuFe and incident wave frequency for the normal incident wave polar-

ized along y-axis; The real (a;) and imaginary (a,) parts of the relative permittivity of AlCuFe at different Fermi level Ep and dif-

ferent frequency. (b) Dependence of PCR,, on the different DSMs and incident wave frequency for the normal incident wave polar-

ized along y-axis; The real (b;) and imaginary (by) parts of the relative permittivity of the different DSMs and incident wave fre-

quency. Here, the other parameters are the same as in Fig. 2.
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FIREAR; 255 NagBi(al CdsAs,) F 8% T X I AY
B f KA T RS, B KA T 20R%, NI 2K
B f 58K, A WA 6(b1) FIE 6(b2) WA
H, FECEIRMRR IS A B A 2 AlCuFe,
Eu,IrO; (B TaAs) 55 NayBi(2 Cd;As,) 4@
MR 22 124 4545 NagBi(a CdjAs,) B
T 7EM A 3.97 THz AL B9 PCR, BEZEFFTE 95% LA
YRR T AR, B SRR, B,
DL MEREAALEEA T DSMs 9 4 J@ Ml fr s -
PR ke 2 1T O PEREBRIE , (RIS eI 1 e 4
JE 25 H e PO L SR TR R B, A
AT SEFR L.

4 EpHSHEERMA L

HHETEOT, S = IR 2540 8 3R TH A PR
R v ) 2 F T P HHE (multiple interfere-
nce theory, MIT) & 847 10, 7ELL, #iff Jia 55 (47
177 KAEALEE ) B Z W& F5i parylene 1R )Z H-F1T
T 25l DSMs ZEFE5 (52 m, & 1(a) FiR &
B R A R VR T A - P I IR I 1
RS R0 B 7(a) 25 728040 - 5 1R
JE 7 T T A S S 7 ) i I 40 A5 I8 i N E"J‘

g ny g i283

~ o
tyy,12 . ta:y,21 -e! A tmy,lZ : t:cz,21 - ¢

i A, RS E] DSMs BRI ) B g0k, 350843 )
B =2 (PRidh 1), #8515 Ht i parylene I
2 (FRICh 2). BT IS R A 2% ) S, TS
P& A y B o My By B RR 2, AR S
y M 4R 4 i, AH R Y3 G R B R R K ey 12 5
byy,12; EATTAT B R 38 S 4 s i 5% 114 s 5
W SR A, BYIIAE parylene WEZ 4k
SLtlhm, el TR R R LB 2R, REH
k2S5 DSMs M5 1Y £ fil . AR 3X — i & rp
77 A B AR AL T exp(i28) 5 exp(in), Hovh g =
Verko T2/ cos o, T ko Bl ad3 il 7R H H 23 [8] T Y
PRSP fa. 722535 DSMs B3 142 fil i 4
e 7 i y B o T RGBT R A
S, F5r IS ] parylene {2 R AN 435 5T
RBON tay 21, tyyor, tyeor Ml tee o, T RECH
Faoy,21, Tyy21, Tys21 Ml Tug 1. DA SRR B AH LK 5
&2, G ER T DSMs (51 5K )2 4 8 )2 2 1],
NI 1 22 s 56 A 22 Ui 2 y 3 o (iR S
y B y IR 0 E SR R AL ey 5 7y AT LA I B
FM EJ7 BT B S 7 S AT A (A,
Horpr, 58 SR S5 ZR 88 7y W LA R

~ N ~ ”
tzy,12 *Tyx,21 ° twy,21 -e' A

'ny ~ me,12 - -

1+ fy%gl - ei2f 14 fxx,Ql - gi2f

1 + fy%zl . 6125

~ ~ ~ i ~ ~ N ~ 6 ~ 5 - ~ 6
tyy,12 *Try,21 ° txa:,Zl -e! A tyy,12 *Try,21 * Tyz,21 ° tzy,21 -e! A tzy,lQ *Tex,21 * Tyz,21 ° tmy,Ql -e! A
+ — —
1+7 . ei28 1+7 . ei28 1+7 . ei28
Tee,21 * € Tyy,21 € Tyy,21 - €
7 = = g i6 g = = 7 i6
tyy 12 " Tyy,21 " Tx 91 tyz 01 - €98 t:v,12'Tz21‘rm,21'txz,21’elﬁ
vy YY, Y, B _txy yz, Y
1+ ’an:,Ql . e12’6 1+ fzw,Ql . 6126
(7)
e T BN LI E 2
~ ~ 9 ~ ~ 9 ~ N ~ i
7 ~F tyy,l? . tyy,21 - ¢ s t:zy,12 . tyw,Ql e’ A ta:y,12 . ’ryw,21 : tyy,21 - ¢! A
yy ~ Tyy,12 T = i - = i = i
1+ Ty 01 - €28 1+ Fyg o1 - €128 1+ 7y 01 - €128
~ B ~ i ~ ~ N ~ 6 ~ N - ~ 6
tyy¢12 *Try,21 ° ty:r,Ql -e! A tyy,12 *Try,21 * Tyz,21 ° tyy,21 -e! A tzy,12 *Tex,21 * Tyz,21 ° tyy,Ql -e! A
+ — —
1+7 - ei2B 1+ 7y, 0 - 028 T+7. o 28
Tea,21 - C Tyy,21 - € Tyy,21 * €
7 = = g i6 g ~ = 7 i6
tyy,12 cTyy,21 " Tey,21 ° tyz,21 -e' A o tzy,l? *Tyx,21 * Txy,21 ° tym,?l -e' A
1+ Tzx,21 " 6126 1+ Txx,21 ° eIQ’B (8)

(AR SR A, 2 SRR S 2R B 70y, MO 3R S22
Ry, BFE(7) X (8) A i E U S5
AR AR LR A AT (LRI NIRESRIR)

\
A, Fom, g X (4) E AR AR PCR.

E 7(b) A 7(c) 24 T 2R G Lh A Frxt
I B A U SRR PR IE FAR AL, B 7(d) 245 A
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—o—arg(ray)  —o—arg(ry,)

-a- arg(tsy) A arg(ty,)

Phase/(°)

Frequency/THz

(]
el
3
=
2
g
<
Frequency/THz
1.0
| (d)
0.8
s 0.6 — Num.

~
O r -@- Theor.
B oat

0.2

]
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2 3 4 5 6 7
Frequency/THz

B 7 (a) W5 g B A A S A 288 A L 5 VAR S v 9 22 6 S R S R, e 7 R € 3 ) R R TR ST Ak P S R
BMBEG BB, v RASA, o RITH A AR AT g B LR EAGSEIE T, A5 S5 R0 R Y 8 BN 2 B AR iR (b) FAE

i (c), AR ES G A e 21 4 Jm ALCuFe 19 527 B8 2 THI A [ B i 31 e 0 3003 10 AU 5 B 11 J 485

(d). HAhZH 5K 2 —5

Fig. 7. (a) Multiple reflection and transmission processes in a Fabry-Pérot-like resonance cavity for the incident wave polarized

along y-axis, where # and £ are respectively the reflection and transmission coefficients at different interfaces,  represents incid-

ent angle, a represents refractional angle. The amplitude (b) and phase (c) of the partial scattering parameters corresponding to

the decoupling structure, as well as the numerically simulated and theoretically calculated PCR (d) corresponding to the composite

metasurface combined with AlCuFe in the case of normal incident wave polarized along y-axis. Here, the other parameters are the

same as in Fig. 2.

THFvE 4R AlCuFe & A BREXIN PCR
ARE RIS RS BE TR AR, T LI 3] PCR,
AU S RN BEIE A RIEAANAT . PISEEE R A A7
2250 0 F BRI JE R T Jia 55 U7 40 275 5
Zib, FTREAR-MPIEIRENZ E T IS
Sy BLA (i A e 4 T R 2 T A TAEPLERAR B T —
ARG B RS R

5 % #®

ARSI IE oM T — PP BT AP s &R
(DSMs) 12128 F T8 A 2% T AT 2 503 S i A4
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A high-efficiency wideband tunable polarization conversion
metasurface assisted by localized surface plasmon resonances’
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Abstract

Combined with the Dirac semimetals (DSMs), which is a new type of material and also called 3D graphene,
a tunable wideband terahertz polarization conversion metasurface based on an anisotropic configuration is
studied, in which the DSM wire array is beneficial to the regulation of Fermi energy. The results show that the
metasurface can realize wideband and highly efficient polarization conversion, and has the property of half wave
plate at the resonant modes. These characteristics are derived from the excitation of localized surface plasmon
resonance (LSPR) and the anisotropy of structure itself. When the incident angle changes in a range of 0°—40°,
the high efficiency of wideband polarization conversion can be maintained. When it is greater than 40°, the
wideband polarization conversion gradually changes into the dual-band conversion or the multi-band conversion.
Furthermore, it is found that in the process of increasing the Fermi energy of AlCuFe from 65 to 140 meV, the
polarization conversion ratio can be maintained at a high level, and the conversion performance changes from
single-band conversion into wideband conversion, and then into wideband conversion with wider band and
single-band conversion with narrower band. At the same time, by discussing the metasurface combined with the
different DSM, it is concluded that the better the metallic property of DSMs, the better the wideband
polarization conversion performance of the corresponding metasurface is. Finally, the numerical results are

verified by the multiple interference theory based on the Fabry-Pérot-like resonance cavity.

Keywords: terahertz tunable metasurface, Dirac semimetals, wideband polarization conversion, multiple

interference theory
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