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Wi K i sh; i IRA- TR AE T M K SR M e 5 = . O TRt A ik
VR RBEIEI, AATTAERG S T S A GE AR —p 30, W, RSB AL, BER p 3K (B
RERANE] ), vh IR A DX ) 2 4N BT %, AT B B T T i 2 P R R U AZ DL . [FTI, To
BRAEE ARSI A RAES L FAE R R log B & HAT ), 5 Majorana & JRAYBIE U —2L.

5.4 Filg + THRFRE

SHRKZ BN, Jiang MY AR IR b ) RSP AL RS [/ ) AR PO i %
T PETA REAN Zo AL, ITIRCA TS LRI TR T2 B, e 5 il Jeedl i o 2
A TEUER R A RO SR, FET IR T AT -

LA SRR RIS O, AT BERIA IR, REMKETHIAHIMIRK . KX (0 <h < ha)
AR VURFAE A e (BREC = 1)5 HRZERX (ha <h < he) AR DURFAL B RER K (A
C=4); WG (hee < h < hez) FFEM FABEARMA . I35 her /| K| ~ 0.83. hea/| K| ~ 0.92,
hes /| K| ~ 1.83, REBUENGF 4L I G-FT ) - SIeai) Oy h A TERER U(1) B g msie A, %
TARE A S RIS R RERTF TR, WARRE R 1 A A RERRURHE, W BEAR Kitaev B HREYS
P MAAE SR AL TR BI

5.5 {REERMBHIT

TEHAE, Zhang 55 AF SIS M bR ThIRTAT & A AR POV B6T- 23 Kitaev SALIREH#,
TR T —FhAE 3 I AT [L11] B3 T 0 S kil Kitaev A2 %05 9R R0 30 RO AL BE Ay i X5 1
ALK T AL SOl B ERIE , W B8 FMREE 1S WA Al AL i A RO, 22 T
BIEFAT AR RREA ROAIE

A TRI, TEW SIS he ~ 0.50 4b, RGERATESAAS, ARG DURFAE A e (Bgl C = £1)
A s I DURFAL A e (Mg © = +4). HEGRIR R, % b e A RERRRY , FUIRRERCL
i T ST R IR R NIR, BB A oc (h— he)®2. REFRREID, (H %%, SEURRESHEE R
K, X RS 2 A IR R B R e FO T RERE U (1) BRERIAR . IREEARIGIE R, A
D SRR, BB AC =3, i REIARIITHE ] TRERIE . HASRER W S oRm B S R
I 5 22 5 TR B M B AL B R e W& . AT, A RAUREELTE h BT he BEANFIE
SR A B A1 T B s

KTV AR A RILEAER L.
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1 AREDTERI BiE 1/2 SOk Kitaev AAUREY 755 A A B 637 DX 8] 5 R
Table 1. Summary of the field range and characteristics of the magnetic-field-induced intermediate phase

in the spin-1/2 antiferromagnetic Kitaev model obtained by different methods.

2 SCHk DiRiA Py e R FHRRAE
Zhu et al. 148 JEAE X AR 0.35  0.62 TCHERE
Hickey and Trebst [*9] JURERE AL 036  0.63  JufePR U(1) BIEik
Liu et al. PV FERERT AL 0.38  0.64 i A1 2R B T AE B
Gohlke et al. 11 WEHMEEIEEE 038 0.62 T hep
Patel and Trivedi [5 WREARMEE EAGEE 0.35  0.61  JCRERR U(1) EIEmik
Wang et al. 1?1, Zhu et al. % Bl P 284S 0.39 0.61 TCHERE Majorana 43 )@
Jiang et al. %) SRR 0.83  1.83 FAE B e 4
Zhang et al. 1 et 0.43 1.32 AHHERR

6 Fpe-1 By Kitaev A

6.1 FTHHES

Ma 3R] Majorana #tr FHiE ¥, FFEAE S BAFFIRN 85 4~ Majorana $K 1, REMR T M
FiE Kitaev Meagbiztd 101, Boe B, JRssr e X N1 Zo MIVEi &, HAPTEA R LR8 H ek
B Zo AR TR IR LR, SECERTRE B IR AR B E e B e g a1, o)
BERTE BCE R G S . SR, 2R ) Tk B iE 1 Kitaev AR R Z—Fh H e A, H
H RS RRBRATAE S

SN R RGBT A AR I 3L T T RBBR AT . Koga %5 AT Z A8 24 A& S FEIEAT T
WE, RAESETZEE TN, ARERASERSETR—F4am T, MiTmeE sk s
Wit ¢ 22 RO B T v B/, R WA T2 AR B N LS T R R TORE I . 1% TAER A el /725
VAT T HH, BT ATE-1/2 Kitaev BB HBUELER , (FARRRIESE ZUKIT B R, iRl jefF
FETCREBRIM KRB & . Ak, Oitmaa %5 AT = IREURIFAIIAE B TS T A& m [k B JiE-S Kitaev
BRI, RIETE Smax/2 MHEHIL “BZET-G7, XBAH 5 RRRIESLINF G X, LR TE7
EiE-1 B N RRAAAE, FWARAES 3 m] Be Rt A R K im & U2,

K IR0 2 7 YA R U U S 3 A REFRAEAS . Lee 28 AR T HE-1 Kitaev BIAHEE Al X3S, i
WA (loop gas) BEEHTHIARIRGE A th, IR A B AL AL B R A AR T R R B, R B
HU ST HBRA, MTTIEESR AR Z, AlEik, 5 8IE1/2 E T IR Majorana 24K ¥
PRI AT 720 3fE—2F, Chen &8 A I XTRRIK B 45 FIEE RS R ARG 0T, RGEWTFSE T3k . b
IR BT TR A GHOC R, HyMAEMFAEMXE K f K 5, X0 REKELR 6.7 4
R, ST REBRIR R R T

6.2 WiHHFHIPEHE

BN S =1 ki Kitaev M SBRIZEREY) NAO R TARAE, Zhu 8 ORI 8 BEAR I B IEALRE DT TR 0T
T RGN RSN WAL IR 4 < 3 ANEIBERE (36 24 MER) PARIFI
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PR 8 x 4 BlFE (3k 64 K)o T RELIREE . BE. Wilson IRFAF. 24005 K& B e KRG B
BT, AEEKIIERIAK (h < 0.42) FEAE—DATREBRRY Kitaev HHERAA, HAMEQITIT &)
Wilson PRFAT. AR P AL BRI AL, RER R Z, MuLi . FEERAIEE, wiik
A POBUELE , #8T—AHPER (042 <h < 0.57), ZAMlH Wilson BEFFEBETE, LMERIHHE
K, HEBERBAN RAEECER, BRH NIRRT ARG AR . el N ARG AR . AH XA
AR AN S TR o

G EIRGIRANRER,, Hickey S8 ARMPRSHXIMAALTTIR, TR ORFFIESS RS AT ARVERY 18 5 Al
FEL, BRI TR (e (111] i) 7/24) RIS S PO U0 i R AS AR R T AL
KRB, B0 EBESSI T A BB SEAE W, MEF BRI =AHIK : {695 Kitaev H eI
(h < 0.64). FPEICRERAM (0.64 <h < 1.16) R (h > 1.16), FEPEAS, IRAERE 2 I EIE
GRS, BN TR e A A, FORVIRIRIE () B IR AR Bl , R0 W, A R A . 5
YORMIES S = 1/2 Bk Kitaev BERE EEAIML, fEERILIR MR U(1) 2T AReik, BAad
8 Z NI VAR (/L WIE 2 b DA SN /S M IR S P L VAT

(a) Paramagnet ;{_é KSL A I[P ,Paramagnet HIK
HIM HAPY AR
2 T T T T T T 1
(b)" [Fm AFM
= r =

XEm

W,

B 5 EBE | ARRERIR RS Kitaev RSN FIOREALIREE . RETLEEAT Wilson SA54F [77)
Fig. 5. Magnetization, magnetic susceptibility, and Wilson loop operator of the spin-1 ferromagnetic and

antiferromagnetic Kitaev model under an external magnetic field [7].

PE—2 4, Khait &5 A 4 B B 5 IE AR D ¥R 76 22 P B A LA B b AT T S A B A R 7
BT U, AR ESE Ly = 2 A3 REE T, VAR L, = 4 Al 6 EIRE Y. BN, WREME TRILE
XIFRIEGRAP PR MR, 2% R 2-4-2 fapFiat, BES T EmIF MM (L, > 3) * Wilson B
AAEEL LA ALY, (RN +1, 5N —1), WOR BRI 2 R MR R T2 AT AR, R
Lo BFEWRARR) —HEH RS, WAWBITE, SPRHEEIAE ha ~ 0.34 FI hey ~ 0.48 AL I RAIAE,
Hh TEAH R TERE I E BEA . Tk = AR R I e 4 SR e 2
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2 AEITERI BiE 1 S kR Kitaev BRI 5 o BAH A RE 39 X [A) -5 45 4E
Table 2. Summary of the field range and characteristics of the magnetic-field-induced intermediate phase

in the spin-1 antiferromagnetic Kitaev model obtained by different methods.

7% CHk ik hig  hin Hh AL ARPAE
Zhu et al. [ JEAEXF AL (N = 24) 0.42  0.57 JERER A e A
Hickey et al. [ JEAEXF AL (N = 18) 0.64 116  JohEBE U(1) Ak

Khait et al. [ TR E IR (PIRBEMST) 034 048 TCRERR H e (4
7 ¥ JE Kitaev A&

7.1 Dirac f1FEBHe&

PR S 545K 8 771k, Lin Al Normand W50 T Kitaev-I BUELZESMEES T ik THIAS (9, 3ok
BOUSH K = —6.8 meV, T = 9.5 meV 10010, i sbas j s BB, 76 128 MR M IIKE 1R
Gutzwiller B, MALSHOIEERIE . LA B S0, BRI, B aAES
B TE R HIME R e P I . 4T RSN E ) (10 B | (2 — 9)) I, REHEATCAEMURI R T 1
WA, 3 TR R I AR P DR e MRS T (W1 B | &) I, R4
HE A AR R T IR, BB C = 2, R RO T AR . ARy 16 55
SR AR -

7.2 FEBRREFTBERERE

AR e T AR R 2 RS2 F A 10 B ISl R — Rl 7 A ek 0. 78 T-r
P, I PR T AHEAE A & 5 S H T O/ MOIE(ER, R N A AT A A & 1 %8S
HA B K] SOsou PR s, BASTEGEH, HAEA T R iR e BT . DA AR
FHOR = METFE x, SN HL TSR = AT x, 55 H TSNS, (275
TSR . FRASEEHE N FHEE A BN A T AL Ak, ARk RKHEA P S BIMERSE, £
BSHKREUA . GERBER T KT A, =R 2 gmmeEd hos e~ 1, ShiSgmEr
TEARAR X R PESRAE, W o ToRBIR A . i [(111] J7 s fs , 0 B S ny Ky,
{EEAAENG A AL BEN A BERN A SOREAT , AEI6(a) B PSR E R REBE T H e iid 2 2
R G RIFRIE DRI, R RE— 2P

W30 A e A BT T-1 BTy [111] J7 miptin s gsa iy, (o BBk Al-5 s A 2
] B0, e R, BESATAT T RARRE ¢ MIMREAE ], F93 FREERAAS, MBI ARE ha =
V3S(C+21Y) J&, Alefmes c fhiliifs 0, RESIE MR, BRI o 5 b Jrrk/IMESs,
ML SR U1) XFRtE. i BRI, ARBERUEAEX ] ha < h < hyy AR A HBERIR
AN, RPUICREBRAFAL ;. T NREALIY A0, o IRELN U (1) XFRIE. SR, B FEEEs Pl
PR EE LA FRER B 2521 Cs e FRME, (EE NI 6if ¢ = 0,27/3,4n/3 WohBE R/ IME. 4
/T =1 B, BEEVEN TG T %0 XXZ RAGRER, SEmB %Y € Bose-Hubbard £AL, kT
%% ) AH B S R A o
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7.3 ERBNE&EIETIE ¥ RHE

& Kitaev-I' BE2UK) [111] @37 F, 24 Kitaev AHEAERN SR H T S (EmF, 37 X 1a] ) B 40 5
FEBERIARAE PO, nE6(b) B . SAHMRHELE TS0 E 7 R, TRERE TS 5
SERID TAEARIR X HAT RS AR, R 08U bR ve B2 s T, HERG I
(1 —UReZE A, X ARG = R X SRR R IR Kitaev HBEWRA R AEUTA, HHA G M fpik—

RAHE— BRI, R R BEA ARG A . ORI H R IR AT . MY SRR M(T)
BERESAR BRI T, T SRR S M (D) FE RS KA S B 6 b 7 s BeAn s, (R8T B
U(1) MFRtE. ShAS L S 2 i R, (ORISR TR C, ~ e /T /T2, T X R
HRE BXEERIERE Cy ~ In T, JEE BRI (A AR, U IR T H e
PRI AL, 8 e [ AR TR ] AL AT 206 5

7.4  EFIIEEEAE

FE KT BT [111] J7iaigsa s s, BT — B st i SR %A 3 BB Cs Jie
FRBRME, (ARFFPPROXAR:, HICKARE T B0, E6(c) Fiv. msl e b U b AR IXTH)
TR Z 7R SRR 2 7], FAERKSEER NRETAAE, T Kitaev HEEBRIANL S
NS o %A AR T E 0 5100k B 2 M AR v 8 SZ SR RE AR, e A T8 U (1) (R RSR
s BFEkiEES FRILE” HURECRILRIE, PR BRI Cs XFRIAL, ML I AB R A B
FERRE L, 15 REAR R B BT Goldstone #88, HAhAS A FesS A T1E Tl S PG 5R A RRENALE , 1M
B e e AL W 2 B SRR . AR K BN o-RuCly 4% Kitaev AP RHERLS i FhEAHAT A
PE TR BE LA , D SE b a0 P R AR A 1 S AR R T RO BRI AT SR 1 P

—

= o

Zig-zag

¢/m

6§ Kitaev BEITESNUIA T 0B 3 (a) FLVETAEAHAN E WERs 10040 790, (b) ME4E 1 e AR B
JiEgE A O (o) B IR )

Fig. 6. Novel phases of the extended Kitaev model under an external magnetic field (a) chiral-spin

phase and spin-flop phase ["), (b) proximate spin liquid and spin-flop phase [°’!, (c) nematic paramagnetic

phase 51

14



7.5 ZHRETBHERFHE

FEd i Kitaev Mes AL 102 5 SR R D BF5T b, Wang S5 AR T — RN 247 SR T B @R A B84,
XA EA T Zo MIEEEH , FARRERA S T 5 2R AR I 24 Majorana HE . RIS X FRAE
B2, REZIRETHIGA R TARMNEE: 5 Kitaev B RERAAMIEIEE A R KRE S 6n + 2
AHE (n=0,1,2 70300 2, 8. 14 M), M —K m-l &5 HIGRAEMNEE 4(6n +2) HE (FIa0
32 M) 0 Y A LRI ph IR S8 5 ) B A X AR PR, R AR AT A ST R,
H M TR T RERR .

Z R T A BERAR B B RE T RERE P T R A M S BB S A A A R T AR X S B L R
PEAE, LIRSS P BRI Z W, IV SEB DA R B FERESAEI N, BT s 4T
JFRERR, R RFACN A NFEBEE (C = £1,£2, 4, £5,£8 45) WPILABERIAK, B T Kitaev /3
SRR A, BRI DR SRR DUREE R sk B0 28R T A SRR A e T
Kitaev BIRMPIE, TR Kitaev SRS E T HHER AR ME TR G 3200 T e .

8 BRI T Wy ¥R A A

8.1 MEERIEEIMELG

2 5B T AR s A (B [111) ) B, ¥R Kitaev B iE A58 AR REAH o
B, T Holstein-Primakoff A8 f £k itk B e FRIEF M, M5 2 ] PAMC S Rian R ek (1091001

S
H=NS(S+1)eq+ 3 ; U H, Dy, (10)

H e FR LA SR ZIAER, U = (anb,al 00T, Hi B— 2 x 2 B, BTk
PR P S RETPR B, FCRERR P W I A AR TRSFIE R IF . IX S TR Kitaev 4%
[ S WA EAE T, FERR T RO ] SR, (S S T REHT 2 B R R R,
+1 B9, g, EEARSIER R R TR RS, PR M AN S BT gES, M
G WA ESEUE AR el
P, W7 REAE IO AESS U1 L R B SO IR AR AR, BRI K,y 15 0L R AN 0 T
SYTEREAH O, AP
KAT &
fay = =12 DD e [o(wn)] D, (11)

472h
n=1kcFBZ

Hrp g(z) R OBEFRBHHN, c2(z) = (1+2)0? [(14) /2] —In?z —2Liy(—x) , K Lis(z) REZ I ER
BT AR, Ry MFFSSEHE S T REFWRE C1 MIEL, BIREOTIE N B R E SRS IR . BLsh,
fii B Schrieffer-Wolft A8 e S 7 19 o Fr45e 56 2 0L T Besr AH 12310, 33 S0 K48 Dzyaloshinskii-
Moriya ZUBRIE, M B MG F 0L IR 0 (AR, RIE5 Bl -0 FAH AR, FEsRd
TSR R AEX, BT REN R MR RS DA R
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8.2 BERIEEAHS

STANEA AR, TR % SRR KA SR GG R B g LR, &
IRINGRWT o A b F7 I RIR RS SR, BT, TSN o 71050 —a F7 ALY
TIRIG A R k) R R, TP

/1;;“)

= —rl). (12)

FERRAT, LA HREREH rI bl o 5 ho|| —a PIAARRIERIE A BERS H BRI ER, HItS
ORI R QF = —Qf o MITEREAE k > —k A, H kg ZERAHXE k HRANT SR 22180
b —k HRA, WOl Kby = =kl BT B0rT, UREANT b 7, ARG E

K8 = 0. (13)

B R R LA 5% b GHG Co BESEAPRREE, WXPRRIELE B HE2 30 b BIHESI A R S R, T, O
RN ke BZHRAC Q0= —0 o BT T b, = 0 G, BUME R
B, M Ry =0, AR TR HE BT,

ARAAHACHID , B TAEAPROVREC B RE P A& 2% PR SRS IRIE 0%, (LB T S b & SRR
PESA T B TRUL, A AT R 0 R AR R AR PR 65 A PRI 90 Aha7 0, ol
A TSI P2, SO K — T+ T = 0, {EULA I, B RoaiB e T i
PIBERAS  WOIEN S, MTIAE S0 bt RS B AR . M4BT o B (8= 0) i, 4R
METRE (R C = 1) K% SKORTRATIRG b 8 Wk, IBUEB/NG R LaE50 b Bl
(8=m/2) I, KFRA Co HEREXTFRYE, TR SEFUENE, BAHERIT R, AR M
SEEAE 7 T T PRSI TP AN T IR 26 O, SRR 0 Iy ) B PP BRSSO T W 5

8.3 ENREmEIMEY

XM T B C A Se AE YR BB AR . i, BIEAR YR Kitaev BIRTEGR
AN ([111] Jy ) ARAGHT R M T M S 0 S e s i S N TRl RRAE ). B TRl Ty

RIS AN TAR, T REH A /NS, BB S FERS R T, SR B R i
ARG, HBREocdl il (-1,1,-1,0,2,-1) 5 (1,-2,0,1,-1,1), BHHDT . £F5AH0 AL
PIEL S R £2, Mg EAs OO B £1, BEERIARAR, WIRh A Z A8 B P e
IR, HedR i PR XHE AT 5, FLASHH DRI 9 0 i 2 e A B AR 2%, TR . XRITEIE &
B En] R 2 RS I MIAE 58 oA R 3 M S 34 9 T R AR I SRR EE . BEAh, HE
FrEZBSHCT, WA S AR TR, BRI 1. P B s S5
B, HS5RERBIRIETHSHAEILTERNRRM K. 2L, BRMEHLTHEELS Kitaev M H
PERIEA MR, , AR A S B RS M 1S3 Pl S it 1 BAR BB 21
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Fig. 7. Topological phase diagram and topological flat bands of the Kitaev-I' model on a star lattice under

an external magnetic field 1591

9 HibERZE

Kitaev @iRTESMESA T BHT 3 WSO T 2 M G370 A% il B2 3 i 22 A 55 2 PPl AR 4 et
B, RRAR T B RERA  BA R  MHAS A D BT ST T8 S a0 S IR N 8] SR R
WA PAL B BER AR . Majorana &8, RIS . SRR LIIMISEFEEDS, WIRRE D BULERL
TR NE IR TR .

TERUEZ ARSI, AT AL BRI B IR . 280 5 s Sk i M 2 S S5 IR AN IE
SRR T AE 1/2 BB Kitaev BAE [111] @35 T PIRIARIIAFAE . SRT, AN RIJ7 00 v () Al AR i)
ZIIAFFE B RSHRT AL R B SRR T, A BRI T IR AL SRR IO RERRY U (1) e A B
FUE T 9K, Gk M 25855 Majorana )&, P393 + 4270 5805 K& S ARREA ROA R M 5 54 REp
B DUZRFAE A B A o k48 73 S 1244 28 i BEAR IR O, th R AR TR BB A A R ST 280
I SAT B A SR AT RESE RS BB/ NI I . (ERRER R, W E XIS (ATERER- S )
AER) TES AR IR R TR T — 2, UMK BEBRAEA BRI iR S B FI D TCRERR . R TR &
JREAGHRA RIT AR TR, FHHESIAN A TEAEAR R LA AT 2280 i B L

SAME 1/2 [§EAR, BiE 1 Kitaev F20ESAETW T PR R M 4775 BWiA A GBI Z,
FRERA , TSRS B A AL 7R ) TR RERRA T IR T A BRI 33X H ™ (2 7 R SRR 4511
SERERLIAL ERYIES . 97 RE Kitaev BIBAR, 77 R T A BRI -5 s AR S5 1) A Bt — B 5 T
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HEARERYA, RS CFhdohe” PUHEE, IS SRR A RS T A HECR

Eﬁﬁ%%%ﬁﬁﬁﬁ,meﬁ@ﬁé%*“ﬂE?%%%“@%fwﬁﬁb*“Wﬁﬁ,MF
SRR AR (T T oTi) « i X— 2 B R BE T A T — P A B SR SR A R
ﬁﬁﬁ&,%@jEE§%§%ﬂ%%§oEmﬁﬁﬁ%%%*?Mmewﬁﬁﬁﬁﬁ@%ﬁ% X
PR SCBR A AR AR BT AL . SRS S IC P ROV BT 3 BR . BEAL, BT RS h B i v R
FMEE TSR, ARIRTNES T A AR IR T e, 9O AR R RN A 2 SRR L 1
B PIE TS .

JEREARK, DA Kitaev YIHUNZ.O BT REMEGUS AT MDA T 7 P RE . Ho—, AR R 2k
BUEDTR, SR RO M FSES AR ORI L, SR R B 5 VA T B E FEXS S8 — X
BARA A =, FFEE TR BB AEL (11 a-RuCl;. NapCopTeOg) HSEHR I ik LN 12,
ﬁ%ﬂﬁ SERY IR TR R A R AT LI B ) RN 5 LY, RERRE S AR T B (). Bk,

AR ) W HMEI Y ASE B RS E B AT S . 251, Kitaev BEMRRIBIFSE IE ABEAYOR S 1) FEE IR ZE bR
E%h%QW%QWM,ﬁ*ﬁﬁ%ﬂw%Tﬁﬁ?%@*%ﬁ%ﬁﬁ%%%?%ﬁ%,&%%%E?ﬁ
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Abstract

The exactly solvable Kitaev honeycomb model has inspired extensive research on novel states of
matter induced by external magnetic fields, representing a major frontier in condensed matter physics,
with candidate materials such as a-RuCls, NayCosTeOg, and A3Nip X Og (A = Li, Na; X = Sb, Bi). This
review provides a systematic overview of the quantum and topological phases emerging in the Kitaev
model and its extensions under magnetic fields. We first revisit the chiral spin liquid generated by a
weak [111] magnetic field via third-order perturbation theory. The review then surveys exotic phases
in low-dimensional Kitaev systems, including chiral solitons in one-dimensional chains characterized by
staggered vector chirality, vortex gases and vortex glasses in quasi-one-dimensional ladders exhibiting
random flux distributions, and a constrained classical spin liquid phase protected. by local constraints.
For the spin-1/2 antiferromagnetic Kitaev model, we compare predictions from various quantum many-
body methods, which reveal divergent interpretations of the intermediate field-induced phase—ranging
from a gapless U(1) spin liquid, a Majorana metal with logarithmically. divergent density of states, to a
gapped Abelian chiral spin liquid. We further discuss the spin-1 Kitaev model, where the zero-field ground
state is consistently identified as a gapped Z, spin liquid by tensor-network methods, and its magnetic-
field-induced phase transitions. Extended Kitaev models exhibit even richer phenomena, such as Dirac
and chiral spin liquids, a nematic paramagnet breaking C3 lattice rotational symmetry, and field-induced
spin-flop transitions with emergent U (1) symmetry. In the high-field polarized phase, topological magnon
excitations emerge, giving rise to a finite thermal Hall conductivity that exhibits a strong dependence

on the in-plane field direction, with sign changes and vanishing under certain symmetries. Moreover, the
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star lattice hosts high-Chern-number magnon bands and topological flat bands; notably, the thermal Hall
conductivity exhibits nodal behavior with sign reversal at phase-transition points and approaches zero
without sign change at flat-band points. This review provides a theoretical reference for understanding
field-induced phenomena in Kitaev candidate materials and offers guidance for future experimental and

numerical investigations.

Keywords: Kitaev model, quantum spin liquid, external magnetic field, quantum many-
body calculations, topological magnons
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