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(57) Abstract: Anillumination system (10) for an STED optical microscope and an STED optical microscope. The illumination system
(10) comprises an illumination light path consisting of an illumination light source and an optical element. The illumination light path
comprises a first light filter (21), a second light filter (22), a polarizing light splitter (3), a first quarter wave plate (41), a first dichroic
clement (51), a light path delay unit (6), a phase plate (7), a second dichroic element (52), and a second quarter wave plate (42) arranged
in sequence along the transmission direction of the light path. The light beam emitted from the illumination light source (1) is divided
into two coaxial light beams after transmitted by the illumination light path. A first light beam (101) is incident to a microscope objective
to form a first light spot, a second light beam (102) is incident to the microscope objective to form a second light spot, and the center
of the first light spot coincides with that of the second light spot. Use of an integrated optical module design implements coaxial input
and output of exciting light, depleted light, and confocal detection light path, and voids unstable temperature and vibration inherent in
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physical adjustment and mechanical adjustment mechanisms for geometrical relationships between the elements, thereby improving
the reliability of an STED apparatus.

GHHE: —MH TSTED ¥ BMEK B R4 (100 KSTED ¥ B b, MRS (10) 45 KB
VR B A A R R, ML E AR AR T IR EER R A QD .
FIUEOER Q2 L RIEH Q) L F1ABR 4D L F-ZmEtot (51 . SRR R
(6) « fiAHMR (7) B - mearEotE (52) K 1AM A (42, BEE (D KB HRLEK
BRGS0 5 2y B RE B IR SE o, 38— (10D A ZE BMWE B RE — LB, H - J6f (102)
ANHZ R B RE — ek, AF Ot ME MM P .OES. A — A1 098 /86 S ik
T SEIBOR L. BREE KL RAARNDEEE I MM A S L, FE % T & n B LA R R Y
PRI T AR TR BT [ R ARsh A fe e v, IR S STEDAX AR A AT Sk



WO 2020/062609 PCT/CN2018/121206

FiF STED Yt s BB 245 & STED e B

BRI,
A N S AR BRI, 5 7 S A AT STED St i e 1) i
B R4 I STED Y62 B 1

HREAR

M & G B vh i AR AT AT K2 80 Y T AR DG 2 AN, 7T DA AR
BRI R A L BB R . SR BT IR IR A2 7E, 7S
DA AR R 27 1F) 3 R SR AE BN e, IR 7 38 7 E PG T A
W2 G T T A0 B 5 A8 RS 4TI 95 . STED G2 ST 0URE S, Stimulated
Emission Depletion—STED) i f Hl—3 STED YOI 5o HOGEE, Kk
DTG FE RO I A2 WO SR R O AR R S, SR T T
50nm ()7 A HEE . TE A4 B, IRIMGCRAR I 8] 15 14 e 3L B A s A
[, SOPRE AR A S A R LR, DRG] A ST VR 40 L P TV 4 i 5 ) D S A
MBS ERER o

3 STED %6 BB R B Lk, TV 2 A T AW 28R A iy = 22 R
SRR AHAESEERR A o STED WA 45 7%, XELASEILUR e Bt STED
25 S PGB (1 iRk A )RR e (K0

RYNE

AR B DR ERSkE 5 A e, 1% B R LN EARTr
ESsiR

A GRAE T — R T STED St R il B X BB &R 4, BRI IR DL
PO R R CHE, ik B eIk i O E e i B B e it i O AR e
5 BURE e R IO E e B R o, ik B R R I i A i
T RIBCE RS e B Rkt B /4B
B TS0 4 5571v8 (SN o 3 155 L v NS it 1 4 7y B D 9S8 B W B 0

1



WO 2020/062609 s PCT/CN2018/121206
WER B

P& B CIERR H RE R I 55— 30t 38 IR I 3R
KA CHRMEE I, Pk s —JeRMPrd 5 — DR Bl 2 rid mik 2t
R R mIRIE, IFE A E RN B IR — 1/4 B Mpnd s —
R, PSR TIRE - /4 PR R R RO, 2 PTIR
— TR RS R, BRRETIR S 1/4 B R SRR, ARE IR
LA RIR D ICEES . PR — A M SO AR IR S T 14 B B
BRI mIRICIA NS 2 B HRE R G R BIIERE, ET IR B i
AL RS —EHE; TR sE — e R PTR s — 1/4 W /R mIe, 2Pk
B AT E S R A B AR RIS T RIITA AR, A s
W PTRNAHR B 5, ARG IR JeREREIS STt b Pridss— i
PHES . P — /4 PR EFINERIOL. Irid ik i@, inds —
T EVETOAE RO AL IR S L 1/4 PR O RR RO SR R R R
SN R BIL S, AEPTIR R BE R AR I AR AR OB, TR AR e
HO TR 5 OB D E A

BB, PR JeRUABOL, TR RSO IR TR EE
JEHONHIR TR 5 — SRR, Pk s —Ots o LJest.

BB, IRy A N PR, AT A B U S R
BOLK R EHAT I T NS IR XCHEEEY R, TR K
P S — AR M 55 — DA, IR 3 — e i SR 58 — e 3
PEREAT IR, P8 — g6 A A0 v ik 55 — 806 A i D[R] i A1 #L

BB, RS 1/4 BN BENS R ST TR B ORI Ot R £
TR BN IR Rk, RBENERE NS A IR 55— e AR — DR B IR Rkt
Fe N EAmIRIt; ik s — 1/4 PR BENe R L fm Ik e He o8 I iR IR e o

BB, PR s RS T R TEE R A BUR, iAo R A
IR YERERE IR 370 (N i, Fiv i A o 5 R 18\ i (R Pk 38— e kU A S S
I B AT NG I ITIR 58 — e dUR LB T P 8 — et u oy e bk
Fis g kB BRSNS (TR B — e ORISR DU AR R A S T HLRE
WA T IR AE b R (R e RSB T

BB, IR R G T RS TR 5 R A SRR

2



WO 2020/062609 s PCT/CN2018/121206
WER B

BE— 2, IR A AR Oy S St AT AHAR » 150 B AL TR TR AR 5 T Rzt o
BT 88 — 56 oRdE N il YRR 38 B 70 5 N3 iR b AR b, 48 St im BB T
JEOG R IR 9] 22 Pk U AE B T NS, JF H, I AR BE S X N5 B
RS OB AT AT R

—HL, Ik BIDGIES Id 5 i v L IR VA H T ik O
USRI AR BEAT A SR BT (4 R AR

AR BRI T — PR AR T STED J62: B 18 B R 48, i% STED
J6E R AR BIURR RGN BOCIRIN R G, Pk AU E R g E B
Vg, Firik REBOGIR At B0 R 22 3k P ik e B 2 e O L Dl 6 ) 70 s P o [)
RIS — AR EE — Do, Ik 58— UM 88 — 6 43 ) 2 ik . e i

S5 RS AR i R IR A PO BRSO, Bk SO TR i
WL R E#ENR SO GIRI R G HATR, Pk 55— R il ik 55 —
SR G H 255 i 5 SR 2R S (R 16 8% 1 s el 171

B, Ik RRURER R G I 5 IR SOIRIN R G L WA H T
Xof TR G REAT I I B8 =006 B

AR AT

(1D AR SRR I T STED Yt B s i HE B R el — AR AL S il it
WG T A BT AR A T UART G AR (A B 8 5T DA SN LB VA 55 AT LAA) T 1 A D 8
RENATEE P, AT STED AL A% 4% BB AL % RN (K AT 52 Ak

(2) AR WAL A G AP, BEs MROE 6T if A I
WO CARFE, e EGE SC B T P A SR I A%, A MEDEDs sk
SOGHR TR

(3) AR iE I H A RIR 7 a8 R Fr, 15okik ik, ARTHE
DG IO SRBIDG AR R DGR RS S, IF A S 200 ot
A LA i RS 5 (077 AL S AR R AR, ZE4R /NG HRR [RS8
SRR LA R B A UK, R AT EEE.

(4) AR = Jeiesm T 102, fERFRALE s N A R ARR, %
PR BAT S St RO A %, BEOE 72 4E STED iR h et BA— et
BORIGAR RO A AT HDG R (BB BIL R IR TR R 5.

3



WO 2020/062609 s PCT/CN2018/121206
WERH

B 1 35 B

T ) 5N SCOU S Ty A VEAR IR, 25 B A DR AN i b i T AR 43
B EEARN GO RIS T B EIH TR sei 7y R B i, gt
ANAFER A S B BT BR o o FLAEEEANBT I, AT R 228 757 5 s Al [F
At

B 1 Ay A % BH SE it 45 S48 F T STED 6 2% AR 1 E BH 28 Gt 1 465 P o o TR

B 2 AR B F G R S B B A0nm 6 Y6 TR AR T SRAS IO L R B
[l

B 3 A 2 B S S 0 P T STED St 27 5 s (1) HE ) R SERE 5 40nm 2%
DR ML AE I 2 1R — X IRERA3 1) STED flif% I s

L B b an R

10-HE B R 45 20- B0k 18 R4t

30— R G 1-B0L s

21-5 U6 2258 — Bt A

3-fRm iR 73t A% A1-5F— 1/4 Wiy
A2-F T 1/A W p1-F— Attt
52-5 — A (Mot 6— LR IEIR T
T-hi AR 81 W
- =y A 101-535—JLR
1025 — 6K

H AR 77 5

IR 2 BB P SE A A AR A R s B PESE it T K. BRI I P o
TARNHRRBITES T 2, SRR AR, R BLARS PR SR BLAR 20 i A
o245 3 B IR ) SR g PR 1 AR, SRR B S A2 1 RERS B
WIRAEA NI, T ELREWERE A 2 (K V5 58 3 B AR IR 2 AR U BN B

B 1o T ARIE A R B st U sCAR S T T STED St i e i) BB &R e
Mgt Iz R guUE M T STED St e, STED Jearr i i S 1
ARG 10, BRUSE RS0 20 MIOLIRM 248 30. MRS 10 K H KGR Z &

4



WO 2020/062609 s PCT/CN2018/121206
WERH

TR 2R Gt 20 5 TP 50 A8 T MRS S0 i R 1 SR IO It o (R e ot
RS, B XA Tk BRI R G N B BOCIRIN R G 30 #EAT R
b

Wk 1 PR, AR BHSRGER AT STED Ja% B i I8 1 R 40045 B L IR
MGt DGR, ARSEiEst, MUDCBENEOLE 1, BE% RS
WK MEOLEE 2B A . BORE 1 R HIEOE RS BUDER 5 5 £
HESRT B Al R I, BRGSO AR ST AR O B S — Il 210 &8
TR 220 RARAOLEE 3. BB — /A 41, B— A EITiE 51, TR
IBETT 6. AAHIR 7. BB Tt tEInlt 52 DAACE T 1/4 By 42, BEUDGIE 1
KA RER G 58— 800 v 21 88 B0 22 MEOGE IR E R 101 AISE
TG 102 PREOG, FEOUIR 101 A1 DGR 102 4 ARk ot ds 3 otfE
NGRS — 1/4 Bl 41 AR RMRIROG A NS B 88— AP Tff 51, A&
F— TR 51 B EH 101 R RRIREE— 1/4 W H 41 F2EL
IR R4 3 . 3 = PR To 52 SR BLACE = 1/4 By 42
e N BRI G IE N 2 R WIRILEE, fEMBR R R — a8, A5
T AR TCAE 51 IS DGR 102 £ S NS E R IEIR T 6 7
AR, BB 102 W EAEHEFRAEIR BT 6 Fm i RO AR 7 S kK
ZOLFRAEIR T 6 . B— bt 51 EH. B /4R 41 7L
IR R4 3 . 3 = PR To 52 SR BLACE = 1/4 By 42
R mIROEE RS2 BMEILER, BRI AT SRS DB, 5
—RBEM R ORI B P L E A R L, T EEEWE R,
6 101 ANEE OB 102 AT ELMAE, 0 7R S2 bR h R AT R AT & Ot ™
AR

—IGE 101 ABUROG, HTBURDG, XREMBAT OG5 DR

102 S AN T55—6 R 101 BB, HI TR0, IBEUKE — Gt i 4k
DB AT 56 AGAS BRI, A AP XA 7 A2 5k

B0 21 PRI, Bt 21 BRRSIE IR, X RRIDGE
LR RS BO GRS BEBEAT Y 85 T UE06 N 22 XUHENE G, A TR &
AWK ME—JGR 101 M55 D6 102, FFXPIROGHISREEBEAT Y. flidske

5



WO 2020/062609 s PCT/CN2018/121206
WERH

JEH, IR0 22 SRADGSIEIR, XU CARFE G & A R 5 B AT
5.

WOt 1 5E—MO0N 21 ZIABRAY R 8, ¥ RE 8 S Ui
TP ORAEIE . e 21 HE I 22 Ik A E, HF H 5800
B LPDEHES: ¥R 8 LM EEOLS 1 KDL ES .

TR otAs 3 BRI NS B A MR 7 15 AH B3 B PR S imaos,  JF
RGBS 56 101 A O 102 PUOGHR 2 Lk mik 2628 3
AT ARG, PRI CHRIE S R LT, S MR S ERIR NS 25—
1/4 R 41 s — ket 51 k.

B /4 A N 1/4 B 42 T eRImIRS, 85— 1/4 %
A1 BElBfENBF ISRl 101 55 DR 102 HEmIR eiEoh B mIR Ot
WEEMSAE NG R EE — 6 101 FIEE —D ol 102 HIEMRAROGHE B Zeimikot: 58
/AP RS YR 101 FIEE DR 102 RO E BN R R IR .

B PETT 51 PRI BURL, S BB AT A HISE Ok
W 101 KA S T HBE RS A8 DU 102 KBS 5 — ik ot 52 Jyik
PEVEE ST i Z A OV BRI AT NS A OB 101 R A ZOBIR 102
B RAE S ATRE RS OGBS RiksEith, HBE-— mE i
51 I BUIRAEAE AR AR B TT 6 NS om R I, AU REW 4/ NEAOLRE R
W, ARt A B AR R, ICR RN . PRBN IR R 2 AT
BRI R

JGRRAEIR B 7T 6 s A AT OGS R, JF K AT R SE R R
Beit, MBS ™ £ AR EIE R EE 6 101 55 W 102, AR 7 ik
S U AHAR, BCEIECRRAEIR T 6 i, JF L B THORFREIR T 6 11
B R AHAR 7 RO 2 S FRIEIR BT 6 [DREME &, FT I fil ke ki i A
SR, R LA SRR . B ook L2, e
MR 7 EXHRER AT SO A A, BRSP4 STED iR aCEEN . B —
SE I SE K 5B # RO BIAAH DGR (RS MBRIL R ST e 52 %
JEHED

HARSHE, SGFEEIR 87T 6 MALAHAR 7 AT L — AR5, Waf By

6



WO 2020/062609 s PCT/CN2018/121206
WER B

ARG . PRESEHET, ROREIER ot 6 AATAIR 7 BB N —1ARat, £
JCRRIEIE T 6 B s AR I TAZARAR 7, s RAL B, s To
A B ik, FIRGCREMS IR/ . IRBNSE SN AR B KN, e
RGN EEE

AL 101 55— L/4 P b 41 Ja s HonRmIRot, 25— —r kot
51 [eSt), BHREZH— 1/4 Bh 41 AR RERIROL, A EmIRD It 3 K
BB B W 102 85— 1/4 B 41 R BONRIIRIROL, Has— Et
PETeft 51 B R #EAOCREREIR ot 6 A JGAIEIR, TS B i B ADLRIER
T 6 A sm I ALARAR 7 b, 55 TG 102 LA AHAR 7 HEAT IR 1A 1 B R
JEOG R ] H R REIR T 6 BN, 4R — At Eseft 51 B EE —
1/4 B A1 B BonEimidt, Bamikaotas 3 B8R, ARIkotd 3 s
BN 101 EHL A HTEH LR 101 AZICHREERIT 6, 5 R
102 ZDEREIEIR T 6, 3 Z IR A I i Bk i TR REE, JF HEHNC S
JARISE LR 101 AEE 6 102 A%,

HHLA GBSO 101 A8 D6 102 a4l 55 — — kot 52
B SR BRI o L 1/4 R 42 B2 ImIRE e BONBIRIROE, S8R HEN R AR
24, HEREMBICEESERES L, ERFECHIEHE. B-—W 101 LR
SHEREAN b, TERRSROOURE: 85 6 102 VL ERIESHERE M b, TR RS Lot HE .

R 101 55 OUH 102 BRANE, AEZe e JE B it 1 ) Al % 23 S R AR i
RIEHOR TG, BRSZOIaHE S R OO E S, SSOOtRBURE M R
SO O, A LGNS 1 iz A B R B0, IR
FAT IR AN AT AR R A s 5 5 9 eI oM B o Bk (e 22 1L 55 = g
JeA 9 BEBUR ORI R 4t 30 FRUCHEAT RN .

B /4P 412 RIR 2 6E 3 S R RO B m kot 3 #oy B fm Ik
ot S IR BRI A NIRRT G A ST R IRk A 3 K AES
SEBLGEE AR ey FUATSE — 1/4 3R 42 AN BRURB RGMESOL I E
NEmIROE, BEWIRIFE RGO R, AT etk 3

ARG, RPREEE 3 58— /4 W 41 A, IRIGE— i ato
51 PEAELREREIR Hior 6 [RI, LARIRBOROG . A e MR E TEAD G 1%

7



WO 2020/062609 s PCT/CN2018/121206
WERH

B AR, T REPETTE 52 5 1/4 WA A2 Mg, DL EINC SRR
BORICAF R MRS . R CEE T . A AR R s 3 A
B, MEARGEE R, AT HI A2 To At SEIG R R 1) MG R iR A%
A, I HAAEA E B o T DU v IR A 1 75 U S AR A R R
PR, ZEGE/N AR B RIRE, o 3 pF o 5L RS RIS IR 3 AN, R bk

BE=UOUN 9 TSGR, WCEAE AR RS 20 HUOUKIIN RS
30 ZIF), RS ZOCE =000 9 MEERTOC AN EOt (RS
5 O6ER 101 FIEE D6 102) J5, BEANTOLIRIM RS 30 #ATHIRE . &
ST R, = 9 WEAAS R E Mt 52 i—Ml, JFHAE
AP TTAE 52 B E AR IE ST IOGINE T, BRI TRAEAE SR S I SO BT i
NI FR &G 30 BEATRII

B 278t 1 R AAL G RO SE SR AR A ELAR D 40nm (5 6 SOk B it 34T 36
R AR R AR &, B 3 7R TR _ESA B STED St s 0 BAE
A0nm [ 5 G TORAE S AE ] 2 1 F]— X ARHEAT 32 WU S FE /S (STED) R iulfgiad
BRI B . WEH AT DE RS R AR (& 2 PIREBLAERN) A
BEZ R IO GARTAER, AR IR STED &7 HF R (18 3 B ZHEA ) Al Gt
A 3 DTIGTER, A E T GMER AR B /4 98/ T 50nm. A
o BTN, SR AR R SR T -T STED Y622 S5 s i IR B R Se R s K ORI B ik
BRI, FHE T HRR IR

KRR ICERAE T — PSS FIRIEEH R4 STED S22 WAk . % STED Sk
BB ASE B RS 20 FIROGIRIN R4 30, BHIE RS 20 AFEFTA
SRS, IR A R F R BRI AR G0 B 6 9 R R L SR
G 101 FIES —OBOR 102, #4101 FIEE —O0IR 102 4354 WA

R JE RS AR BN P R BUR G, SOCE BRI R G
BTG RS 30 HATR . 556K 101, 55 U 102 ARCROGIRIN &
4 30 FIIRIDGHE FOG R, I H R BB & P55k 101, 58
OB 102 PR BRI RS IR G 16 A

AR AR AL AT STED J62% WA I BB R 40, R A — R MR O 24
Beeih, BefgSEILBUROG. BIFEG DL R AR IR DG B S i N B L,

8



WO 2020/062609 s PCT/CN2018/121206
WER B

BUBCAOE R STED A3 58T SEHE Y fRoks S A I [ A e o 1 (RIS R b 9 %% o0
SAFAH LU DG AR A BT« LS UBE 5 AL P 1 47 (IR A IR sl AR
Pk, fH4F STED (X BE & BENS AL MR BT N MR 5 e i Ak

TR, AR IIRE T, RiE R B UBRE A
KRB BRAE S o — SRR BERE X JF oK, A€ 2R B i 7n ik S 5L 44
SRR AR Z IR AEAT AT IR SE PR ) R 2R B T o

CAEFTA, DONA R BN BAR LT3, (HAR I RS AR
IRTFIE, AEATAEBAREARGUR N EARN SR EZE I BANEEH A, RS
MBI AR B e, AN s AEA R IR VE 2 A . BIE, AR B (R
0 L 2 AT IR SOR 3R (R AR 37 v D HE



WO 2020/062609 PCT/CN2018/121206
BFER B

L —F T STED SU52 B R R 40, S48 REDGIRAT bAoAl ik
RIREBGRE, Pk BEBDGIERA H ROOG R 21 Firid B BH G Jm R A R IR Ak
IO TP SO BUR S 90, FLRFIEAE T, ik B e S it it %
ST IR E RIS IO BB I RIRAEE . B A BA B
— ATt SEREIEE on. SRR, 5B A TR LG T 1/4
A PR B D RE rd 58— 30t . 58 IR iEtja RS —
SEWAC ISR — JEHURISE —DOUR, Ik sE— Uik 55 — s Al it frdik
RO E IR EARIROt, IFE R IR ERNA S — 1/4 B Fprd
B EOETTtE, RS JOREITRE — 1/4 BRI RBEI RO, 4
A E T A, BHRETRE — 1/4 WA TR IR REIRIROL, AR
Wixa Pt ik 8 & 8 Pk s — kot SO DU IR eE = 1/4 3
O EMRAROG NG 2 RS R R R M ERIL R, R R R
BRI LB IS Ot RA RS — U4 B A R RRERROL, &
P& 56 — A VE ST FE S A A 2 TR S CRE AR ST A R A AR, iR SR
“OUREIRAAR SR, KRG A CREIEIR B i ks At
VETCPFES . s — 1/4 P HBONEIRIROL . kR ot asiE st prid
S A PETT O O AR TR SR 1/ 4 R B O R m IR ' SR N S R A
BARGMEHBILE, AR B SR REE O, kst
PLRT AR S e L E A

2. WRIEBOMER 1 Jrik i) F T STED Je2p BB M ] &= 4, IR T
PR 88— JCRONEUAOL, Frd s BNt Ik 88 — A T
AR IR, g S —OtRON LI

3. RIEBOMEDR 2 Frik i) F T STED Je2p BB M ] &= 4, A HEAE T
P S — 3L R R IR A, T X P R AT 1S Bt K i AT
YT FInd S R R XS, T B B ITIR S — AU
P SE —O, IFRS TR — e s BRI TR 5 R N s AT Y, P
AP R M IR 5 B8 A VR G R A

4. MRYEBURIEER 2 Bk () T STED Jes B IR 258,  HAFIEAE T
FITid i 70 06 4 BENE K5 SR IR Do 3B D AR AIR 7 1l A L3 LA P R 2R m %'

10



WO 2020/062609 PCT/CN2018/121206

T3S RTIE T o

5. RIEBOMER 2 Frik i) Fl T STED Dt BB M ] &= 4, HASHEAET
PR — 1/4 P BEMGRE NS IO IR 55— SE RN 3 — DR 2R IR IR e i oM B
TR, B REMEHRE NS A i 55— ORI 38 — D i R IR D68 4 8 e RO s
P56 = 1/4 P BN R B RIROC A O R R ARt o

6. MRYEBUFIZER 2 Frid (g T STED Yo R IR 258,  HAFIEAE T,
P s — A VE TS MR PR EE A BB, FITd A B A FInd Y RERE IR H
TR NS, Ji i S JSUBE BE A6 A8 NS R P i 5 — e AU AR S I HL BB 3\ B
IR S — DR R A B Pk s — Gty “Re R, g Et
PE R e RS B TR 8 — e AUR 58 — O I8 R 2B S it I ELRENS (R T i i K
SR e BT

TORRPEBOMER 2 Frik i) F T STED Dt BB M ] &40, HASHEAE T
I SERERE IR H T RS S IR 5% DU AR A A IEIR

8. MRYEBUFEER 7 Frik (¥ T STED Yo R IR R 58,  HAFIEAE T
P L AEAR O S S AU AEAR B EAL TR S ERE AR B i i, iR R DOt R
BEAN PR YCREAEIS BT Jo NG 2 i AR b, 22 S IR R i Dl 3 [ 42
P YEREIEIR Fon NG, I, b AL AHAR BE U X A S IR iR 55 Ot R
PERTEAT ] o

9. MRHEBUFIEER 1 Frik ity T STED Jes R R R 58,  HAFIEAE T,
FITIA RG-S i 55— D86 v Z RGBT F T30 Pk BB el i ot et
AT RN 9 R e o

10. — At STED Yt R i, HAFEAET, SFEREBORER 1 2 9 fffE—
Wi Fr & A T STED Stz BB IR R e, PIrid STED O 22 B fleBiic A 45 5 il
B ARG IGR I RSt ik BRUE RSB R, iR EIR K
H RO R 22 3 Pk B ) R e Y B D DY 8 im0 1S S R0 il 190 35— D AR 38—,
PR SR — AU BINR 58 et 3 3l 22 Inds S Sl W BV 50 i U A o B 3BOR P
TRAE TP RSO ITUR S0, ik e ik A BIE B R BE A IR 5Ot
BRI R GEEATREI, P s — R AT TR 55 R e 5 nd ad
BRI G TR % 11 6 5 [ i o

11



PCT/CN2018/121206

WO 2020/062609

e el S

ol
gt | \,\\1 m
o S
yena] i)
f...z & f
S —— Y
e F] o -
o F o 3 v
/ 2 e 'd
o P ¥ I .
/ / d A I
] I £
- 1 { \\ |
-ﬁf- Jni\u\ Y —
- % ¥ e I
" K ¥
... e, I ey
i ) i) —1
T o ] — |
S+ g = _
- 3
~] e |
L aal e
G |
ot , i
- + I
7
B S e N — — »*
»
N,
™ Y
o]
ed
w/. )..
.(S)..z p!qr.;
A_‘ f.n
ke ]
o

K1

1/2



WO 2020/062609 PCT/CN2018/121206

K3

2/2



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2018/121206

A. CLASSIFICATION OF SUBJECT MATTER
GO2B 21/06(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)

G02B

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)

CNKI; CNPAT; WPL; EPODOC: TR A, JTIRLL, T 208, T ERME BRI, 5008, 500, a0, SRR, %8, 20K, fr
H, R, B, ST, BAGE, L A, Bot, YUAN TH, JHYUAN, microscope, STED, divid+, beam, delay+, polari+, phase

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 108957720 A (INSTITUTE OF CHEMISTRY CHINESE ACADEMY OF SCIENCES) 1-10
07 December 2018 (2018-12-07)
claims 1-10
A CN 106841149 A (WANG, FU) 13 June 2017 (2017-06-13) 1-10

description, paragraphs [0040]-[0077], and figures 1-2

A CN 103616330 A (INSTITUTE OF CHEMISTRY CHINESE ACADEMY OF SCIENCES) 1-10
05 March 2014 (2014-03-05)
entire document

A CN 103257130 A (SUZHOU INSTITUTE OF BIOMEDICAL ENGINEERING AND 1-10
TECHNOLOGY, CHINESE ACADEMY OF SCIENCES) 21 August 2013 (2013-08-21)
entire document

A WO 2017174100 A1 (UNIVERSITAT HEIDELBERG) 12 October 2017 (2017-10-12) 1-10
entire document

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

*  Special categories of cited documents: «1> later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

«x> document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

document of particular relevance; the claimed invention cannot be

«A” document defining the general state of the art which is not considered
to be of particular relevance

«“g» earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is vy
cited to establish the publication date of another citation or other Y : : ; ; ;
ecial reason (4s S Pf. d considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

«“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family

«p>” document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
05 May 2019 29 May 2019
Name and mailing address of the [SA/CN Authorized officer

State Intellectual Property Office of the P. R. China

No. 6, Xitucheng Road, Jimenqiao 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/CN2018/121206
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 108957720 A 07 December 2018 None
CN 106841149 A 13 June 2017 None
CN 103616330 A 05 March 2014 None
CN 103257130 A 21 August 2013 CN 103257130 B 01 April 2015
WO 2017174100 Al 12 October 2017 None

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



Efrta R RS Il P iR 5
PCT/CN2018/121206

A ESIRbaES
GO2B 21/06(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
GO2B

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 )

CNKT ; CNPAT; WPT;EPODOC: 551, J7Rer, THEW, FERFERAEHRI, 48, 4R, 206, R, HFE, %
j[ﬁ? {jia7 /fﬁy:l‘é? EZ%&? lﬁ%ﬂ‘? ﬁ%ﬁ%ﬁ? %‘Eﬁ? *H’fj7 %U[ﬁ, YUAN JH7 JHYUAN7 IﬂiCYOSCODB, STED, d1V1d+7

beam, delay+, polari+, phase

c.  EXIH
E SISO, WIERE, SRS BT FASERAURI B sk
PX CN 108957720 A (‘:P 7]‘4?‘%?{%'?5}??{%) 20184 12H 7H (2018 - 12 -07) 1-10
BRI K 1-10
A CN 106841149 A GEE‘.?) 20174F 67 13H (2017 - 06 - 13) 1-10
{558 [0040]-[0077] B, E1-2
A CN 103616330 A (‘:P 7]‘4?‘%?{%'?5}??{%) 20144 38 5H (2014 - 03 - 05) 1-10
Vs
A CN 103257130 A (hERIZI IR M A2 TRHARFIFR) 20134 87 21H 1-10
(2013 - 08 - 21)
Vs
A W0 2017174100 A1 (UNIVERSITAT HEIDELBERG) 20174F 108 12H (2017 -10 -12) 1-10
43
[Nacssepprecms: b . TR R
e 1 e E SO E 2 S AR 5 R, (2 T EEA
oV RS e KL R o R 7 fe I
A YN BIARSE M T IV Bk — R i L \
“yn B E =17 S 3 AN
“p e T R E Y IS A A B R X S R LR R, WERRRI R
“Lr TR SRR P, SO B B — BRI S Y SSRARERI R, S D — R £ B P A
b %iﬁg%gﬁﬁggggﬁégﬁgﬁﬁgéyﬁﬂﬁﬁﬁ %Iﬁgﬁﬁfﬁﬁﬁﬁﬁkﬁﬁ SE e BRI A
“or W RO ATE. (8. R AT “yr BB
wpr AT E T B R AR T ISR AT E B S i
|k 2 2 52 G 3 [ Rk R AR % 30
20194F 54 5H 20194F 5H 29
TSA/ NI 4 Fk R Z5-H i SHE R
o [ [ 5 AR (TSA/CON) AT
o L ST R B MR LR ER6 S 100088 s
%E% (86-10)62019451 15518 86-(10)-53962563

R PCT/ISA/210 (582W) (201551 H)



Bl s 18 5
XTREERNESR PCT/CN2018/121206
W B 3 PR S SO el 7 e el
CN 108957720 A 20184 128 7H T
CN 106841149 A 20174F 68 13H T
CN 103616330 A 20144F 3H 5H T
CN 103257130 A 20134 8H 21H CN 103257130 B 20154F 4H 1H
WO 2017174100 Al 20174F 108 12H T

R PCT/1SA/210 (FEERIFE) (201581 H)




	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 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report

