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(57) Abstract: A full-polarization Faraday magnetic field sensor based ona Sa-
gnac interference system, and a modulation method. The full-polarization Fara-
day magnetic field sensor comprises a light source (1), an optical fiber coupler
(2), a polarizer (3), a polarization beam splitter (4), polarization controllers (5,
|7 9), amagnetic field sensing unit (7), a detector (10), and polarization-maintain-
! ,f ing optical fiber rings (6, 8). An optical signal is emitted by the light source (1),
passes through the optical fiber coupler (2) and the polarizer (3) in sequence,
and is divided into a clockwise path and an anticlockwise path by the polariza-
tion beam splitter (4). The polarization controllers (5, 9) and the polarization-m
aintaining optical fiber rings (6, 8) respectively exist in the two optical paths.
Included angles between the fast axis directions of the two polarization-maint
aining optical fiber rings (6, 8) and the polarization direction of the polarizer (3)

are respectively clockwise 45° and anticlockwise 45 ©. The two polarization-
maintaining optical fiber rings (6, 8) are opposite in winding direction and are
equal in diameter and number of turns, so as to counteract errors caused by a
Sagnac effect. The magnetic field sensing unit (7) is mainly composed of cou-
pling lenses (11, 15), magnetic flux concentrators (12, 14), and a magneto-op-
tical crystal (13), an external magnetic field affects the polarization state of the
optical signal, and measurement of the magnetic field can be implemented by
detecting a polarization interference result of an output optical signal.

[ L& 5]



WO 2021/184839 AT |10 A0 T AP0 R 00O

KERR
—  BIEE R R (FAF21506)) .

(57) FE: —FP I F Sagnac T-¥5 R G 19 2w 3k V2 7 5B RE AL 8% B 7 v, BFEEIE (1) . JE4e
/(D ERAE G mIRSHRE (DO WIREHE (5. 9 | WmAEREITT (D RIS (10 L
FARmIGE (6. 8) « MBS HIEE (D K, WRGILTHmERn ) .« &EFE G, mRKESH
B R e A, PO TR EE R AR AR (5. 9) IR IROEE I (6. 8,
PR G ETER (6. 8) BIEREN T A St w2e (3D MR A7 18 A I £ 20 i Ry i 5450 i ish 445,
AR (6. 8) Ledl 7 Ak HE 2. B A0 2 LUK I Sagnac R N 717 SRR 22, Whm & Kot
(7 FTEMBESEE (11, 15 . BOEEER (12, 14 MECSEE (13) U, SR 6E S R
A=A, WIS E SRR TS R AR, BT ST RIS I E



WO 2021/184839 PCT/CN2020/134181

#T Sagnac T ARG & RIRIESLE 714 R33 KRG
%

BRI

KK BOCAAR AR GUR, BARW J&—FiET Sagnac T R4 2 1R
PRVEPL S WA A BB T
BEEAR

B & R B D 2 R R, HE3 I E B ARAE R i 5O A 7 AR VR I T 7
[0 9 T R A B, A B R U AT 7 R0 T e bk 21 2 FH AU
SRR S FHL, DAL R A I SR B ™A%, SRS Bk,
N RIS

fE ST 1L B G WA (5 SO E 53T I &, (B HRES &) 52 BI85
RIS, BRI SEPr RS A G L, SRR RGE A . e
HUEA PRS2 s R e, HASPUHRM T, ISR, MENERE. 5
TR AR s, R RS R

T HEINAR KA 2 P DG AR RO 5 BRI X I8, J6E 5 %2 2R Wi
IV, e PR K A AR A, 2 05 AR ISR G 5 A0 18 R S RIS R I W3 (R e 1k
WRHE TAEJER A, B ARG IR A F 25 b 55— Fiod 5L ) 5
T M-Z B¢ Michelson T &5, FIH &M A G372 A0 51 R85 G AR BOGME R EE A
MEMNGITEAE, SEONEE FICABOCMIR A NAR, ikl &AM A2
BOGIEM L, WESFHY), XMERT AR EERE, FERN M-Z
NAESL RO T A, T BRI T GRIE. #Rah, Aa) #
B FEUH A R MR AR AR E T, AL, IXPME I TT ORiE AT R E I N &
5 MR HDGE S W 25 S RE iR AR A N RURCR T, B TGS 1 FH T RETR A4 it
ZRABEBAREEYE, R F-P . M-Z 45180 Sagnac 45140 &40 15 6 BRE
i, WSSy, MR R AR RIS, R RAE TG A MR A X iR
ERUEG B=RR M RO RO R AL W AT TR AR R TT aley, £E
b R B R N 2R G R MR A R AR M, RS A RS KN BOC R



WO 2021/184839 PCT/CN2020/134181

R K R MRS R, W R R IR R IR A R R, Aegu A I
e PAA DL S RN I A% 1T sUR BUEAS i, R PERGE , TR INREE de MR I EE 1
T VLSRR R, EIN 7 ARIRER AR, RIE MBI N, SR L
WM ET %, OEATRESEE AR, RTReE 0. AT IEFE AN
LREEOR, BRI RS E AL e ImIRAS BT 3, SEI
XA SRS (DN &, IX SR T AR B AN &, A VRS 9 vl B — ELTE T o1
HARWENE, ARTEZNHTE.

Tk, ARG Sagnac IRF S HEY R REHIEF E L R IROL IR E AR RO EF K
PR b A b, 22T VY 72— R BN 2L AT BE R ARG, B ST 1
flJa, PIRBEIRIRCT AN 2, HRad ez —E R WENLRIROL, BT
T E RN R g AL 22, NSRS RS B . XA RaAR RIS
Rt < T8 e e, SZBRTEOR S rF R PERE, S Bl A fE1E 2 ARk E,
BeAh, fRAmOCEFREAMS B R AR fe 5 5, MRS, RERERK, T
BARGRBUEA S
RHANE

N TR RIAT T AR 8 TR R IURS BB B ber, AR S &
HATmfEtE. S Sagnac T &4t UL BEAT SO R EIRDOLRAE, 1R
tH— LT Sagnac T R HIERIRIEN E WL RS LORBITE, R 74k
SEIE ARG 3, R R IR b S AR RO G AT PR (Bt kD) AR £
mICHEATRFE TR i, 221 R 1% IR e A 2R R ' I IR 25 i AR AR AL I i o A A
R T2, WG B R R IRAS AL, WiR RIS A HIAE R . A%
R R TERE IR IR A 1T P T 4R T AT lkads iR P, [RII A R 1% S e v e e >R
FEE IR AR BN AT AR R G R BUE

NTSEBLER AR, ARKRPIERHIQF BRI %

—MIET Sagnac T RGNS MIRIED B LIRS, OROLE. LR
e B MR AE . WIRESIES . W&o, WIS AR WG
N

FITIR S5 ¥ a1 s 0 ATER I 285 P 2 Wi 1 93 ) 5 e 218 s R — R T
I DOCERERE, Jee R G4 b — M — i O 5w 8L e, B K&
5 AR A A M — 3 1 JE 2RI IR K m Ik 2> A 53— (U i — i 1 Jad



WO 2021/184839 PCT/CN2020/134181

F MRS 85 B R IRC A IOt A%, HARIR 72 A 20 5 55— 1 aE
5 mIRIE S 85 5 AR RGOSR, PR IROGE I Y SR LI T
FH I

JIT I 58— DR 't 27 PR AT S — ORm D't 27 B4 [ DRk 7 ) 5 Ik #) B i #5% )
WRITRIFME 45° , HRMITRA R Frid RO SRR R R OGET

JIT IR ARG 3 A SR P e AL AR VR b ) A IR AT B SR — R A B B L 58— T SR AR AR
MG A B RS B A ER, RS MRS RENE AR
BEOR T HOG B ARRIHR, P il (58— 0 SR AL 4 A 5 i IE SR A48 50 T-REDG i)
s

PR S8 — MBS 58— RMOC T IAEE, 5 GBS S 5 RmoLEr
POHOAHTE s PITid )55 — Rt R AR 25 R0 58 — R SRAR s VO Bl m AL, BG4
P PP i T 70 97 N A il e e L P [ 5 B — IR DG A IR A8 — IR Am G £ 5
H R AOGRES 70l 2 58— M S I A 38 A S B R A = ik B e AL .

PRIERT, FTiR B8 —RARIC AR BRI 88 AR ImOG AT 31 B AR R 27 Getil i i, ™R
MMRAMIGE R EARAE ] Sefl BB R . SRl D5 A A .

DEAER, I BB it A4 9 S I P 40 1D S50 9T 353 iR

DEIE T, Firid B 5F — R it SR 4 2 R0 58 — R0 SRR 2 1) el [ 2l LK/ N S5 RO o
(ENHIERGY AN U TR

PN DAY/ S S 1P Rl b e o . B R P A 3 K e et L SOD Y =R i WA RO
HAK Ky

D DG FDUE SRR MG A R Wk A5 2 i
gt £t o 3 ARSI P ROE, P AOGE R R ARG EF 7 A% i 22 58— m IR ] 2
S AR AR 45, A F 26— Im i il 45 A0 55 R IRt il 2% 70 ) £ T AO B &N
Nyt 45° L WEREF 45° B mAR R

20 VRS BT SO AL C NS — RIR S IR B TR 5, 258
M EBBROCEOC O AEDE, IS B RO RS R s AL, SR
JEARIR G AR5 LI R AR A, A M A BB S RO LA
o, BENEE ARG AT 1 i A

3) PG BT OGRS DN ARG I TR 5, 258
T E BRGNS B R RS R EE L, SR



WO 2021/184839 PCT/CN2020/134181

JEARIR ZEE RO SRR — LB IR A &, A — M a B Hk SR B
ot BENEE—ORAm G AR 118 A B

A VRIS B 5 T8 I B Dl A% A 1K) D 223 O it A4 i 23 il 7 AR RN TRD
PR NS R A L SN ot K< e o Lo i T ) o0 Pl i A
TR A R A mIRE T, BERIRE . YA 385 AR T 5 51347
REL

AR B A A w5 ROR A

AR R R R P ] A mik Sagnac RGE4S A i ARG 1k IR T B3
BEATIN S, BHA KNSR, mis R BUEER A B S

(1) ARK R AL R Sagnac T 241, 5XAH M-Z 451
T3 W & T A L BAT LB T g, EDRSE MR IRE/D

(2) ARKRWIRH & SRS B RO aRAE, 5 R RERAR RS I & 7%
HECAZIRE . SR EEN =N, BrTDOEAT R SIS, W R &K
HHNATEH

(3) KK HHEGN Sagnac 2 AL EEA L, BAAFIMIERE, X
FH SRR Bt A 50« IRARAE B 25 B0 E 5 DL B R IR IR A I S BTy
%, HAEITRIRY) RBUZEM R Gk E M.
e P i B
K1 AR P T Sagnac T R G M RIR LR B B AL &I R R,
] 2 AR R B R AL R R i s =
Bl 3 AL I R TTRT R GG 5 IR IR 5E R A R IR 7 198 f1 9% FoR
P
Kl 4 NG R R IR TR E UG S AR IR h s T UR B
Bl 106U, 2 ARV A S, 3 CIMAY, 4 MRS IRET, 5 —IRREHIEE,
6. LRMMIGEF IR, TR TT, 8ARMRIGETIN, 9.5 mikiEmlds, 104584,
N E—MAEER, 125 -HoERER, BHDLRE, 1458 HERER, 15
MG ER.
HARSEHE 75 3

TN T4 B PRSI i 191 o A R I R R — 25 U

WE 1 s, ARARBEIIET Sagnac T# RE A miRiE S B R LK

g

4



WO 2021/184839 PCT/CN2020/134181

BRI 1. AR 2. BRI 3. MRS RS 4. F R 5. 8
“ARIRAETIE 6. MIAMEEREIT 7. RIS 100 B IRImLEIE 6. B IR Rk
A0 8; JEUR 1 B RImIGE 5 ARG A 2 (o 1 21 8, ARG R 2 10
U 1 22 SRR S ER IS 10 AT, SRLFAH 2 (o 1 23 JE IR m e 4F
i fmes 3 0 31 &8, BIRE 3 im0 32 B R R A S R 2 A 4
[ 1 41 JE8E, MRk A 4 1 0 42 i AR R 47 5 55— RIS fil 28 S (i
M51 %8, S mIREEa 5 im0 52 58— 1RRILLrr 6 im0 61 %8,
5B R ARIE SIS O B 1 92 58 T ORImOGET I 8 Wyt I 82 HEE, B IRImIGLT
6 BPR-AhT 1 SRS 3 B mIRTT 5] H NI BF45° (BCE£F45°), XA
(K158 ARROGEF IR 8 R T7 52 mas 3 (Mma 77 1] 4 1 gt 1450 (TR
14500, BIFTHA IS — AR IEEFER 6 A1 (RmIEEF PR 8 AUBRET 1915 Bk (14
RS 3 MR T A 2 450, HRMITIAMER . B IRIRIGAIE 6 (13 1 62
N —ARAmICEAF IR 8 (s 1 81 2 SSRGS T 7 P om L& R:, fERiA 1%
RIBTE 7 AAFAE GG — DG — OGN s o 88— (RImOG AR 6 AISE —
FIRIECEFIE 8 BARIRICEFGetl, (RGBS, (ARG IREAAA, PR
TRIC ARG 5 A S BRSE— AR M ICEFIE 6 IAHEF (BOSRTEE) S8, TR
B ARRICET IR 8 Wi B (BRI ER) S8, PAWER Sagnac RUM R IR 22
Wi 2 fis, BoR MBS R IT 7 R AR A B HOE R LSRN
gl BRI IT 7 ZomiEid A A 11 58 RRIGAIE 6 AiE, 4
GRS ERDR R RICET IS 6 AN —AER 11, F—HEESE 1 A
FANGARARAC AT e W 73 61 B8 77, 1RI B A1 e R4 /N AT A o A N
SYRLOGRARINEE ST MG E A 13 BAT | SRR R ROm R AR 12 AIsE
REE SRS 14 BT ROGSE 13 Wis, FLR AR i 3530 4 N Tk 10 5 5L 38 1)
FREAL P BT T A RIE S A B 15 58 RRILEF IR 8 Al
&, CUNGETE e ERYEE AR 1S AR, A ER 15 HRde s
GBI L EIRE F. FIFR, SIEmHEEEs BN R IE R 15 HEA
FisH B IEHTE 7, FFANE— A B 11 AR, 5 A B 15 AR &G H
TRIGEF e By ()G B8 77, RIS B ARG R 4 /N JFA H VR 58 A0 BE N S RO
fr A 1 B —HGES 11 R DRIt 1. sk,
PRI B 15 B 35 L A A [ TR NS 640 SR 45 7 1) A OB HR R & B AR 1



WO 2021/184839 PCT/CN2020/134181

HRE.

AR TAE A .

M Sagnac RGHAT IRk I )R AT H = (D fros, ATUEH, K+
Wi Ot 5 W AOG R IR S M DL RO G IAE A 24 98, KT FEIR, Sagnac
RN 7 AT BAHAL AT B, Pl I 5 PR T Bl B m R A 25
PIRE, FEEGESMAITE: AR LR S5 RN RIRIE RN B s &,
TE IR FH TE S R PGB0 55 T B A A r 22 [0 A, AT 7 e 24 PR I 22 & v AT DA
15 355 R RS 1

I=L+L+1,=1+1,+ 24, Ajcosd = I, + I, + 24, A,cos20pcoss (1)

b, IERRKENBIROEESHE, Ly LR iIet . w6t g4k
BIREHE TS S RE, LRI £ Wi OB A TG R,
Ay~ Ay RIZRIBIRITEF L WGBS OGS S IRIE, SR ASVRIBRS B, 2%
BB IO RS SN ZE, 0 RN 5 R IAVE R SBREL A o

A T B RS A s R ARAIR U 19 55 DR AR D6 28 B0 B PR A 32 507 £ 0 ) A e
MG EE 450, Befmot2id MR 7 A% 5 A2 A 4 VR IR &t 08 Ip B8 R Y R
ot ARG v A R A4 45 3 A8 HL BB DS B 450, & 45° 1) #R U4
il H IR Gy 1) A S B PRAMRAm G AR BR B bRl 4, end b ig Jm o0 ) A
KA J7 A s vEh S mAe /i, il 3 s, &l im. Wi t-E, 1
Wt (2D, AT WL T35 5 am A TR hr 38 m L M A B KA

E, = E, =E0cos(9 +§)
I =<Ey E, >=Iycos (0 +5) =2[1 —sin(26)] (2)

FEAR I — A EARSE b, Suli & DS R G & Bimds. RIRD
WEE— N, PIRERIG 7 A 5 — iR hil & 5 mdRis il s s,
WHI LN B miRIE 4 5 A3 IRk & 9 7 MIAE IR S it
450, B 45°HRIR A G o YA HI S BT ARG HE AP 3 TR I £ SR
FIORIROCER IR, AL AR £ RE B EE — R Im G A 30 9 1 Sedf], 0
e GRS RIS ZORIR G P NI £ Setil o P SR 2ot A8 B T % S T Al
a3 AIVEIRAR G AT B0 B PR A i, A% R T A 2 e et — DG — et i 5%
B, A NPMR MG R AT A5, T E 4 Pos, XREIREER



WO 2021/184839 PCT/CN2020/134181

Ui R T i1 e e M i TR S v O Lo 1M e O ot s 2 Tl DA B S B
Hi 5t AT IR AR T, IR de A v2ehn 55 2080 51 B MR G 1EAE 70 B B TR bR %
i, e RS ETWIR - BUER, (RIERIRE T8 RAZ 20,

JCRAEL L R AR TT, HHEE—IRIRIGCETEE 6 (W3 1 62 tH 5 v bR
FROCEE M EES 11 GRS RO RES 12 R, ks
—HEER 11 BGOSR, RN CR BN 2/ N T OGS EE
RHERE S, W RO CR NS R AR om0, 28 W64 5 FR A S T
HiGh, 25 THERELS 14 WE AL, BEE MEEEA T DA AR
TRIGER, BENEE ORImOGEFFE 8 (8 A 4 .

FIFE, HHEE ARImILERIE 8 (im0 81 STy AL e 4 58 A
Bi 15 ME B LM RS 14 MBS, PR A S IE S 1S LA
SRR, R ARG/ BN T HGRAR B RS BT, R
TREOCRAGTROG ARG IR, 7 RO R AE 5 R 2o sm i e, 258 kiR
& 12 WM 2, HEE-MEERE T IDUEE MM, #HEANE—RR
JCEFIR 6 NSRSt B TT 2 BV R SR T R R R RIS, FH T
RS RSLAT A RO i A B R ARG R AR AR S ARG, AT 5 R AR T s i)
AL, BRI SR AE B AL BN AR RIS AR S B

AL R L BA S R G EE R B 588 Y S SEIAS R A AR R 7 R
FINEE: MRS G5 KA EOSPACE 7 (M Fe Rl e iR il fm iRz il 2%, Jdiid
JE 42 1l AT DA SE BT B 0 R R A BT B H R R A 1 A 4, B RZR ) /T
100ns; F6 a4 12 SR AH BEAAE Ga: YIG g4, HEA N 1.8mm. KN 2. 7mm,
HREOE TR N 8400 rad/m/T; HEWIRALSS 11 NEHARIME G ALK, H
HIEFEAES 22mms K 13mm, B GERIERS 13mm. KE 13mm. 4EH
22°, MALEAE 1.8mm, BOGEAR 13 HIP9 I NS — R R AR 45 11 A58 1
AR 14 BB KRN 0.3mm, HIMERGERES T MRS
$1J85, LA EAMSLIGIOE, B RES PGB TBUR 400 f5 LA E.

O R G IR RIE AT T IRIR G LE 21 40dB, Y 3 SRR Y6 L 294 60dB,
FIT e N 1) e /N ] 43 AR R HE 5 AR N AG = arctan(1/10%) ~ 10~ *rad, Sagnac T
W RGN /N HRERLIN10 Orad, [KIG, 7EASE AR P SO IG5RH AR 1
T, ZASGWHE RIS R L NAT = 107*(rad) /8400 (rad/m/T) /2.7mm/

7



WO 2021/184839 PCT/CN2020/134181

400 = 11nT,

FEA R —AN FL AR S 5 3 m] AR FIradt (R R ot 45 9 S ] 1) PAY 2 1 40 73
DXIRGE b4 B, FEREC AR N B S Il DR DA — 8 I A B 2R e
A PR I SO I Y, 2 RS i P B A I RE o ARAEVA DL SR AN B, JefE T
TR A AL R BAREE JCRE RGN it 26 1 AR, PUE R LA 2R % R g
REYUL .

KRR iRt T Sagnac T RGN A miRiE DL REb & AR —Fb
Wittt kas, HASSEE A, REttm . M REUER . 5T/ N
s AE RN U EAT T 8 B BT RISt

LAE i i SEft 9] R A2 AR I ) — RS K 5 585 SR LT AR A BARR B4 K B
AT RPN EIEEARN 51, AEA A S AT M KR e A B R 00 T, 36
A DA 25 AP AR A RIAR Y o PR 1 MR S [ 45 9 S8 200 A8 ) AT R A I R
Ti%, BVEAAR K RTEE A



WO 2021/184839 PCT/CN2020/134181

BRI E R

1. —FiET Sagnac T RGAM B RMIRER B LIS, HEMEAT, A
FEEIR (1D, JEEFAS (2. BIRE 3. mIRS KA (. mikiEhlss.
AT (T, g (100 BLEARImCEF IR,

FIRSEIR (1) [t o CURERIN 28 (100 (ialioss D 4 3 5 e A 28 (2)
[l — B AN CORAF %R, el e (0 B—M— MmO 5ERS (3
JGEER, HPrRrEmeas (3) HmiIRa s (4 — M —im FOGEER: P
RIRIR A (4 55— M — i Do S —mikdshil s (5) 5B —RImote
W (6) JeaFidade, HAmRA A (4) ZMn 5o Mo 58— miRshl 2t (o)
58 TARIRIGET IR (8) Jtaridide, PIMRRIGA Y SRR TT (7) MHE;

P B8 —RARIGETER (6) RIS —IRIMOGET L (8) HIPREL T ) 5 Pridk i
s (3D KImIRTT 69 1 52450, HRMTTHAH S Pk BOGAEHEER AR RO
i

PR KRG AR IR T (7)) AR R B RS — R 5@ (1), 55—
REER AR (120, BGMA (13). 5 REERELR (14), FMAERE (15),
Bk —REES (1D ME MEES (15 XTEDGEE (13D /R, A
RHSE RS (12) MISE CHLESRAEAS (14) TG (13) XFK;

Pk 5 — M EEE D 58— RIBIGEI (60 M, 8 Ma3E% (15
HEZRMmGAFE (8) WMHE: FrArss —ROmERELS (12) M5 _RUERE
B Q4 YBERIRIEAL, BESA (13D (K790 4 54 N 92 i 3 L o [
E: W TRIRIGEFIE (6) FIEE ARIRIGEAIR (8) FartH P ARG EE 73 2 58
—HEES (D ME GREGER (1S MEE R @ .

2. WIBCRIZR 1 BTk 5T Sagnac T RGN AR Hi B R A5 %
HAFEE T, B i —1RmCEER (6) I8 RmICEFF (8) HfRmILE5:
WA, ARG LB B AR Sedbil RO [F . Semil 7 A .

3. WIBCRIZR 1 BTk 5T Sagnac T R G R A mRZhi B Wi 15 1%
HAFEAE T, FrdMB ek (13D T I R 8 A 35 E M

4. OBURIESR 1 BRI EET Sagnac T RGN A mARIZ P BRI A5 %
HAFEAET, IRAMSE—REERES (12) M5 RHERES (14) KkhmiEsLl



WO 2021/184839 PCT/CN2020/134181

KANSGHGRAR (13) BIER K/NITER .

5. —REETBORIE SR 1 BRI A Riei2hr S REsA A% B8 a5 5 I 5 v,
HAFEE T, BFELLT PR

D JalE (1 B ROUE SHRIREDBA A8 (2. &R (3. Wik
WA (4) Jar JyinInyEr L SRR T RO, PO SRR G AR 235
Rl 2 5 —IRiRIEh s (5) ME mIRERIE (9, MHB—miRiEhld (5)
FE AR ARFEH 2% (O) AT AL b B A& 450, JRHEF 45° KRR R 1 5

2 YA AV B £ 6 AL 1 6 N BB — CRIR G (60 RYTRIMAL i,
LB MAER (D BN DGE, TG 28I RES (12
R E L, SRR E LR (13) RIS —RGERAER (14), HEFE
THEER (5 BERDGESOOLA S, BN RGN (8) KIIE M
s

3) GG RIVES I G AL S R NS AR IRIGETER (8) [P AL
LB TMAEER (15 BBy DG, IR A B8 THIERES (14
R RE L, SRR EL DR (13) R —ROERER (12), HEFE
—HMEER D BTGB, EAERIRIGEIR (6) g%
s

4) VR W OB R O EAE (130 Fa AR
ANFHIFLS J7 FAE S RER S AR M, B ROG 7 Al v bR AR B da — e,
[FIRR E R 2 (4 RAERRTY, BLERE ). tFMeH (2 5
ARG (100 X F{E 5 AT IREL.

10



WO 2021/184839

PCT/CN2020/134181

§
i
f\"
i,
(’/ \e\
§
3 & e 3
. i §
N , §
ENH N
K N
§ X X ¥ v
‘.‘I \‘ by
3 Yogs \ &4 N oaw 3
o~ .‘.!‘ v ‘\\§,}4 \ &1 % & E ({
S S S . S g
i s 3
E 5 ) ;
i >
% % H % i}\é BE et
A 3 { £
e Y i 5 ;‘_e :
\ & §
> - SN
% X ‘a’f‘ ™
N {} \S § \
! }
\\“ 2 A ‘_;
b r
. va
T
%
\

1/2

15




WO 2021/184839

NRBS SR 45°
v/

(FS

HE
>Z

K 4

2/2

PCT/CN2020/134181



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2020/134181

A. CLASSIFICATION OF SUBJECT MATTER
GO1R 33/032(2006.01)i; GO1D 5/353(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO1R; ; GO1D

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNPAT, EPODOC, WPL, CNKI: #H LA, BEA&R T, T, Wik, VAR 8, BOtARE, B R EEs, I Ines, bR, 125, &
1, NAETEE, SERTET, 122, Sagnac, interference, polariz+, Faraday, magnet+, optic, crystal, sensor, polarizer, fast, slow, axis,
clockwise, counterclockwise, anticlockwise, error

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

PX CN 111366881 A (ZHEJIANG UNIVERSITY) 03 July 2020 (2020-07-03) 1-5
description, paragraphs [0031]-[0046], and figures 1-2

A CN 103344925 A (SHANGHAI UNIVERSITY) 09 October 2013 (2013-10-09) 1-5
description, paragraphs [0013]-[0015], and figures 1-4

A CN 107515378 A (CHINA JILIANG UNIVERSITY) 26 December 2017 (2017-12-26) 1-5
entire document

A CN 102023287 A (SHANGHAI UNIVERSITY) 20 April 2011 (2011-04-20) 1-5
entire document

A CN 109556595 A (SHANGHAI XIN YUE LIAN HUI ELECTRONIC TECHNOLOGY CO., 1-5
LTD.) 02 April 2019 (2019-04-02)
entire document

A KR 20190139071 A (GWANGIJU INSTITUTE OF SCIENCE AND TECHNOLOGY) 17 1-5
December 2019 (2019-12-17)
entire document

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

«p>» document published prior to the international filing date but later than . &

e ] document member of the same patent famil;
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report

03 February 2021 26 February 2021

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao, Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2020/134181
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 111366881 A 03 July 2020 None
CN 103344925 A 09 October 2013 None
CN 107515378 A 26 December 2017 CN 207181650 U 03 April 2018
CN 102023287 A 20 April 2011 None
CN 109556595 A 02 April 2019 None
KR 20190139071 A 17 December 2019 None

Form PCT/ISA/210 (patent family annex) (January 2015)



EFRERIRE [ P F I 5

PCT/CN2020/134181

A ESIRbaES

GO1R 33/032(2006.01)i; GO1D 5/353(2006.01)i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. AENTbE
o3 AR B S0k (bR 2R R AR 285
GOIR; ; GO1D

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )

CNPAT, EPODOC, WPI, CNKI: WYL K%, BEM&&5m, T, ik, ERE, BOGEME, Hnthmas, s, P,
25, {5%W, WRHEr, WRt4t, i®%, Sagnac, interference, polariz+, Faraday, magnet+, optic, crystal,
sensor, polarizer, fast, slow, axis, clockwise, counterclockwise, anticlockwise, error

C. AR

% AU SR, DER, FRIEMHKEE PRI

PX CN 111366881 A (WivTk2%) 20204F 7H 3H (2020 - 07 - 03) 1-5
B EE[0031]-[0046 1 B BiHFE1-2

A CN 103344925 A (F#g k%) 20134F 104 9H (2013 - 10 - 09) 1-5
B EE[0013]-[0015] B FHE1-4

A CN 107515378 A (TEITEKRY) 20174 125 26H (2017 - 12 - 26) 1-5
E'a

A CN 102023287 A (F¥#g k%) 20114F 47 20H (2011 - 04 - 20) 1-5
E'a

A CN 109556595 A (¥R EFRIFERAE) 20195 44 2H (2019 - 04 - 02) 1-5
E'a

A KR 20190139071 A (GWANGJU INST. SCIENCE & TECHNOLOGY) 20194F 128 17H 1-5

(2019 - 12 - 17)

E'a

[Nacssepprecms: b .

TR R

* 5 ASCHF R R AR,
“A” PAARRAIFISRIZER TIE R — BRI A RO
“g” EBEEF'%EIE‘J%iﬁ‘zﬁé\\%ﬁﬂ‘lﬁﬁaﬁﬁ%ﬁ%ﬂ

“L” ATREXTULSCAN S IR BE R SO, BOM T o — R S
E’J/W‘EElﬁﬁ%I%E’Jﬁ%‘lﬁﬁ%lﬁﬁmﬁﬁ%l)ﬂﬂﬁiﬁ (G IERES

i B )
WREOSKAT. FH. BRI A T8

AT B SE T bR #iE HEIR T BT R OLSE A H RSO

“g”
“p»

“77 EHFHBIER O 2 e A4, 5 RiEARIRA, (B0 THERE
R 2 B B B A i S

“x” FRRlAERII AR, BME LSO, NEEREFIRAAR
?ﬁﬁ'é’]ﬁ/‘i\ﬁﬁﬁhﬁ

Y7 RPN, SR G n el R R A E
%Iﬁ%&ﬁ?‘ﬁ*ﬁfﬁiﬁkﬁﬁ Bis e, ERETHIK

A i R SO

E[

“gr

IRl B iz 2R S o e A ) H 341
20214 2H 3H

V] oz B4 5 M 2 1 341
20214 2H 26H

TSA/CNF 4 R FITHE 25 sth bk

o [ [ 28 iR ARy (TSA/CN)
o b T U DX TS L6 5 100088

fEH S (86-10)62019451

SRE R
TRVEHT

L5 HE 86— (10) -53962570

PCT/1SA/210 3 (58271) (20154E1 1)




Bl s 18 5
XTREERNESR PCT/CN2020/134181
W B 3 PR S SO el 7 e el
CN 111366881 A 20204 7H 3H T
CN 103344925 A 20134 108 9H T
CN 107515378 A 20174F 128 26H CN 207181650 U 20184 4H 3H
CN 102023287 A 20114F 48 20H T
CN 109556595 A 20194F 4H 2H T
KR 20190139071 A 20194F 128 17H T

PCT/1SA/210 R (FMIREFMM) (201551 )




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report

