RAEEBEANERATRER

(20255 )
— JHEARHFAL
T H 45 35T 1B MR R  7L  F F
EHEERA TrERE, AE, K

EESERRAL P2 AZ IR




. REABR GEHITHIT. M4

’® % H BRPGEHH T A AEL, M—&% OZ5% KU E

AN

AT H REAAN R PR 2R R B S EOR, WA EXE R A RRGR. EYE
FAEJT A EORTE R, BT T 2 TR EIERCR . TUH QR 52 H I 1 B 1 v 8 A 5 3

BLE $& H R s SR, e 7 =42 B2 (R N 5t 4B 40K di ™ 0 5 1) 47 B s AR A R
F2 7 M P A o T UL A DA Y I WO B R0 P 2 AR RELARURTI 5 T B4 RHIARS B o 7] )<< S B - e e
HWg, SEMr T ERUE B E .

HHR IR AE Chemical Society Reviews. Nature Communications (3). Advanced Materials
Advanced Functional Materials “5 5 FRBUB T &K 2 SCL 183 108 4, 5 FAREMERSCHE SCI 51 H
684 K, M3l 616 K. WHFIZH T AFE 9 A sbRHEE b AN S F1 44 B AR 5T, DA
M Nature Reviews Materials . Chemical Society Reviews » Nature Synthesis~ Nature Protocols Chemical
Reviews “ETRZGHTI I IETR R . 1 H B AR 3845 5 TUE O EEE S EH, RiERIE
M1 T, CARAL9 W, HHRARIRT & BT H AR AR A4 20K

Y BRFEEARK—. ZFRIME, STRERIRERS . BOLIFHERRENH . RE
BE DMK E P ERARL NI ERA, HARLTHEHRMERXEZEZN. “NRE—
ER” FHELETEAEEE S SR, RETEAEARRE, REFZBWEERSIAR
¥




= BAERRL GEHT RS

S
OV BB B S 3 1
O ER B O B T A2k
OB HR ST F 38— 5
A CREBFRSNO  DRBSRY:

52 A& T B 47 Ay At — ey )

CHERE | R o eamin | O TR D—%%  O=skRUL
SRR | oo AEIERKTT I K 5T
BRETEAD  Dicxx FRRREHA
BH RN (HEBERERO

TR O O

RAEIN

Y BRFEARRK—. ZERME, STERERIFERS . HOLPPERIEIHS . &4
BERERAREE AR LKA R, RARATE WRMEREXEHR W “RE—
SR FPHERTEAFERSF SR, REATEERRX)E, REFHABWUEFERSER
%o




=. WHEHN

YUK REE TSP BAE RIS B SErpLs s 72 gk 594
KOG HLF 2B T ) B IR . SR TR sl hy 2 U (SERS) Dl i Bh 3 1 45 B ot
(R BB AL SR SR T s =2 BN SR FE 10— Fh 7 TIRZNIE =R, fEMEE. b, 4
=2 I By A I S i 22 AN B A BB B T S SR, K280 B 2 U B
R, iS5 1R55. HEJC &R SERS M58 /7 124G R B, AR B9
+ SERS Frill MR A ARG B 78 0 KA Rtk K i R s v om g IR 2 . B
ARy W15 R R AT 51 SERS BRI A AZ Lok 2 [ il

AT H AR T 55 B BT AN oK 2 A0 5 T 3 5 G 1 5 AR )k R B SN R R i
DAY MR BE A K RL 1 SR EEAR 5 1 S R IR MRS IE N 4k, &k 10 RFEMLE I,
TEBT AR B OT R S5 FEHE373E L B . R G IE ) &% Sr & @ N FL S M T 712
PR SRR IR . E A SERS AL IEGBT SRIS S5 T7 10, JT R T RUHH PR RS Mt
FILAE, BT T a0 MR :

RIUR 1: BT —RETEEHBNKFEL RS SERS FREF. TiH
SE RN FE TG K 2488 5 T (lightning rod) %M, MR T B8 2 458 SERS 5 Ho 5K
W7 Z PR SE  RAIBEH#%, IR1F T OLRI SERS FetE, FRRHNH T
B AR PRSES Qe I e IR ve T . A S AL SR A . R RARR IR L
Advanced Materials, 2014, 26, 2431, HH T30 - RE GRS M TIE, AA
145 SRR IR T8 e R IR AR BB B . X S5 1R I B =y 1) SERS A R B
(10%). ARFRMHVE STHE Wiely Hi ikt Materials Views &5 22 RIEARAE A2 S HRiE . 56
[ B /R K% Jwa-Min Nam [t 4, 518 BYKM RIS S 2K, £ Chemical Science,
2021, 12, 6355 5| I H 58 BN AT BA B PR 3 18 SR BH <4 1) 25 4 3 5 H4 s RRRE

BRI 2: fRRT GOKRFE =Y M A AR BOX —KIAF AR . aif
RG50S S TR) PR AT 3 B R oK ] B 285 0 2 A aeKon T 9 ECRBRAR . T H SE R
B IR B R G HOR 5N B 51 & 8 9N KR 450 A 7 FLEE A ) ) 45
FRDIE D T 51 4 SR ARt il R vh o ) ) A S LA S B — KSR MR, 7 [ Br
AR A LA BIUOK B IE BOR 5 N BRI H BOon IR, 45 18 R E SERS
MRE 17, AR FM: TAE &K FRAE Nature Communications, 2018, 9, 521, 34} Nature Research
Communities 1F N5 kB “The tomorrow of mesoporous materials in plasmonics”:
https://communities.springernature.com/posts/. i H 5¢ il A\ K FLEEE A\ £L 41 i 3R 45
R, PRl T FLGUK G RG] & B A B/ NIUKAEIR (2 99K i&EmEs1454, M
KWK FRAE Advanced Functional Materials, 2017, 27, 1603233, Advanced Optical
Materials, 2015, 3, 404 b AOCRVER SO EBHAB B LB AR cHd% . ILHEHdR. %
[E R} 2 BiBe 1 Chad A. Mirkin % 4E Chemical Society Reviews, 2025, 54, 69276972
Advanced Materials, 2024, 36, 2311460 Nature Reviews Materials, 2022, 7, 428 15|
PABIFFERCER, 0 HAR N 2 FL &8 & S g oK kL 1) 8 28 22491

I 3: W T &R EEB LG BTG . EHK R EKIE LS

4




o ALIRAEHE T 7T, 0 H 3 2 58 N AE 68 A W s 42 1) DR G PR AT A T o b R it
SUREL R M TAEZ — o RN T BN, 87 7 UGk B
() H A2 R IR ) E VB , RGUESS T 2T LaMer fIZRIMAK db T2 I bt
FERGHALE], 55 BT LGS Fa 3% S FLAEHG s 3l vh i B BE5E 1 4L SE R 3R &
fifi. fRFM: TAEREKLE Chemical Society Reviews, 2011, 40, 5347 Nano Letters, 2010,
10, 5006-5013 ACS Nano, 2011, 5, 9442-9449 , Small, 2018, 14, 1702565 ZEAUBHATI .
HoRHGE e AR BN B . ATz #d% . #hE TAER 5+ Taeghwan Hyeon #H(#X4&1E
Nature Synthesis, 2022, 1, 138-146. Chemical Reviews, 2018, 118, 3209-3250. Nature
Reviews Materials, 2016, 1, 16034 71 5| F A B BAH TS A/ W d A d i ks
BT A E KR MY 4 E .

RIS 4: MR THBKESER SERS HREFEZRARMREE . H 1Ll
AR I 73 72 T Jey 3 A R L K 731 W s ) s Ao, T H 58 RN B HE T8 Vi A Ao JIG R THT 45
W 535 HG RN KRR L 4 B AR SRIE o CEVBORG T M R v ) FH 4 o Ve o SR SRV B
WINMERR RO, 0] FH DU SR S B 01 1E) ve BE VR A & 6 S A e v A, SE N
BN T — P E P RIAS IR 25 44 S G 1 FesOs ORI AL B A0k}, @ PR«
B - B 7 R, A CASEE AR 2> F1E 1~2 43 8h N, ~1000 f5 R 4GE = . RMET
{E K&K FR1E Nature Communications, 2020, 11, 2603. Nature Communications, 2021, 11,
2603 Analvtical Chemistry, 2019, 91, 4687 ACS Sensors, 2020, 5, 781-788 . H L% [t
THAHEIR . R B BIRIE Chemical Society Reviews, 2025, 54, 1453-1551. Nano
Letters, 2024, 24, 1111611123 H 5| FIAH ISR, AF A MY f) SORL1 9K AR IR 7 ik
SERS K = (1 G 127 43 B 22 491«

AT H FH R SR AE Chemical Society Reviews +Nature Communications (3)Advanced
Materials . Advanced Functional Materials. ACS Nano . Nano Letters (2)%5 T & 3 SCI
WIXHRR, HoEmE KT 10 Mg R, 5 mARERMER ST SCI 5 H 684
o UhE] 616 YO, HIFERIILH 11 BT, FREAL 9 Wi A E N Hb o BOR AR 15 g
R 50 R T2 TENAT H E LA 2B Tk 2R A e mIA S OBHUR 74k
S [ B [ PN 2 AR BT 90 23 Bl 32 0 o

T AT I, T A R SRAS 5K AR A R e A AR B . WH 5T
ANNIEZE EF LT NA TR B E EFEREG A, R RRINE &5 Ak
FAR—ZEI e BIBARHS R SR A3 TE 8 P AR R A E ARG IR AR, Beiidhl i
TEARWT TR A PR FTT A 7] S L g i A B8 IR A m LR ik R Ak .
BA PRI i R /N B A e Ry = TS AR AL, HPERETR AR D& I8E] 0~30 K, 1pg~1mg/cm?
Krthfe Jyo SEal 7 o AR AR 4G, THAN 1 AR R 20 AR T R T H, AR
*TEASE, HALRKF.




. ZWPRHY

AT H #H R SR AE Chemical Society Reviews Nature Communications (3)~Advanced
Materials Advanced Functional Materials. ACS Nano~ Small. Nano Letters %5 [E FrAl
BUATIRZE SCLIRSCH R, 5 R SCIGIH 684 1k, Mh3l 616 k. WFFLHUR
B3 T ARE 2 A7 3 E R 2B B+ Chad A Mirkin #8% . 5 E R} 2265 Bt + Jwa-Min Nam
AP HIE TFEREPE £ Taeghwan Hyeon 3%, " EE=Fbe LT #% . HA
. IRAEHIR. ABENBEL arhEEER. BRuHR (9oL MRZ
b 44 52345 1E Nature Reviews Materials . Chemical Society Reviews Nature Synthesis-
Nature Protocols~ Chemical Reviews SERUE /KT 5| A BEVRA . BAR AR
F M1 ] B 4 24 A AR SO AT B 1 28 = 7 VPN 478 5% -

B 1. WET —RETEFLBMKFE LR SERS £&REH

ORI 1 K RIE Advanced Materials, 2014, 26, 2431 ., 1 Wiely Hi ikt
Materials Views 2557 RIEARVE gt 58 5% midiiE . @56 E H /K K% Jwa-Min Nam Fi 1+,
& E KM RIS A B 5 5K, £E Chemical Science, 2021, 12, 6355 H1 5| FHITH 52 KA
VAT A PR PR % 12 SR 10 < J0) 5 1) 188 R PR s RO o ()R 3 K 2 T2 e o K e+ A 08
fE Chemical Reviews, 2015, 115, 10489-10529 1, KI5l H 5¢ BN FITEE M B 1) 22 30 42
RA SR PR 555 7 IR 5 2 L0 AR B i i B 45 . @38 3k 18 3 oK
Utkur Mirsaidov ZU%7E Advanced Functional Materials, 2021, 31, 2008639 — 3, 34/
56 BN A1 B 4R 22 ) (1) B0 SERS ARy R BRI AR IR A7 FEE SERS N H 13
L RIFIYERE” . ©ZABUEIATI, W NPG Asia Materials, 2018, 10, e462 — 3 [
5| FH BN 6 s o<T SERS TAEWI S . Chemical Communications, 2012, 48, 7003 —
MM BUE RS 7 BIBN 4 5% SERS AHR I E . R U] 58 BN BB T 2 T30 7
B34 ST A SERS A8/ 15 2] T SERS A8 & K 1)) 12 yFE A = FE VR -

RIR 2: fROT GUREEEH = A FLBR Sh 3 BOX — KRR 3 &

ORFHEW L 3 KEER BT Nature Communications, 2018, 9, 521 F, 4

Nature Research Communities £ N5% RIE“The tomorrow of mesoporous materials in

plasmonics”: https://communities.springernature.com/posts/. @ [E Bl 2# B b £ & B K
SRR ICHAR, AL E BRI 3, FERUBUHT] Chemical Society Reviews,
2025, 54, 6927-6972 1 Advanced Materials, 2024, 36, 2311460 15| FI 1B\ i6 3L K FRAE
Bl R, FF PRSI 1 [ VO S T A FLAN K 45 0 & R B R R Cachieved a
breakthrough)” . @ B R} 2 B Bt -+, 4652 BT L H 2045 K 3RAE Advanced Materials, 2019,
31, 1804508 £k S 1 5] 1% A3 A (1) 02 B Ay oL & i — Pt 2 B GO = 1
200, FHH R TF UL =% nanochannels P4} RR il 4 4K il £ MR gl ok 2
M) Cunique structure) W51 T T iZ MR (extensive interest). @FERI=FE. B2
TAEREANSE H 2R 58225 VU B bt £ Chad A. Mirkin ZU#% 1E Nature Reviews Materials,
2022, 7, 428 5| BB FERER, R AR Z L& R & e guR BRI SRS . ©
GHOK MR AU T 5K B 125 K% Yusuke Yamauchi ##%, 7E& /KT Nature

6




Protocols, 2023, 18, 3126-3154 Fl Advanced Materials, 2020, 32, 2004654 % X 5| F 41 BA
W, GRS AR A FU R AZ A2 K B SR 22 451

BRI 3: |7 T @B RERIEESE B LFTHLH]

ORFHEWIC 2 KR EFRBUR LR T] Chemical Society Reviews, 2011, 40,
5347 b, RE R EA AR SURE R A TAE 2 —, R TAE#E Royal Society of
Chemistry HHRCH: S8 22 R BARAE B 705 mARIE . @ B B 140 B NI AR A RS
AT T 1) Nature Synthesis, 2022, 1, 138146 91 5] FHATI H FFIHF 7R, FHoR I
VEN WL AR T AZ AR A B M R 2451 o (D Bk e e - i+ 28 BERAE AL 7 UL B 43 ik
Chemical Reviews, 2018, 118, 3209-3250 15| F A< HI BN FU AR, VE N E AR Z G 4546 1)
B 1) S A AR R R 8 SOMEARRE . @O I TR e Bt 1 Taeghwan Hyeon AL
R} T 2% 233 BT Nature Reviews Materials, 2016, 1, 16034 1 =k 5| F A H BA#F 72
B, B FAE A W df A di e Rkr S8 4 U7 sUAE K ) SRS GE . D4 [ B i 3H kK 4)
Ak 2% 2R F 4T Helmut Colfen ZUHZAE Chemical Society Reviews, 2016, 45, 5821-5833 H1
T A BRI FERR , 281 T T H 58 B B AEE S WL b A4 5 i) SR G TAR1S 3 1
W AN EARFAT ) S A AT

BRI 4: T HEFEEE SERS BRI BERARIN R EEF

ORI 4 A1 51181 K FAE Nature Communications, 2020, 11, 2603 1 Nature
Communications, 2021, 12, 6849 |-, #5552 B J7 BARYE v SERS #ERE K= A T
TEREATIRE . @ BB B 4 H B # I E Chemical Society Reviews, 2025, 54,
14531551 H 5| FIA FIBAIWE SR, I i BEVEA“Fang S8 51N 1 567 /0 55 B 1 44-
Tlokr Bl Bk T GORAL B 187 @RI Bt LARZLE BURAE Nano Letters, 2024, 24,
11116-11123 5| FARSCHR, 1B SERS A HBER 40 it 70 i 0. @PE T 4
K% Miguel A. Correa-Duarte (4%, 4K RIS EN 4 243, 1E Advanced Optional
Materials, 2025, 34, ¢01376 5| FHIARIBA AR, MR“Z A REWEHRME J mRiE
R, SIS TR N AL AL, TR T SERS kil REBUE” . @WK T
A B FRKEBIRE Nature Communications, 2022, 13, 7807 Advanced
Functional Materials, 2024, 34, 2406533 15| FHAIARFFE AR, R A BIE & LA
SERS Uk T 783K 45 1 [ A AMRIAT R 2 N AT

B B BITRE SCH 51 S VR4, T H SRR BT 258 B BHE R RS o %
TEARAE B ARG IR 2 7], Bt b A THORBE A BR 5TE 2 7 A B anifg AL 28 15
A PR 2 7 L AR RBOR AL o A BA At i) /N AR R iy & OGTERENL, otk
REfEPRCLRIE 2] 0~30 oK, lpg~1mg/em? faHife /y. SEHL 1 QB 23k 24k, A
T E Wi g AES R, o T BN R R =2 A R T
BORAMERS, 48R AGR T EA®SE, AL KF.




fi. RRERIXTZFHZR
(NEE 8 %, HAMARERIIAEE R, AREZTZEAED 3 )

" KR
A g g A TG fib 5l "
WX EE . \ - B— v SR | BER
" M R P fi# Coctpn | gt |t | U | mees | p | BEE|RRG
iS2 %ﬁ/\ % XX ﬁ) _—"é‘l %ﬁ E JEI L
X el
Highly Sensitive, Zhen Liu
gmfor(;n, 'zlnld Zhongbo Yang, Bo Jixiang
Sur?fcr:-];;}llarfce Peng, Cuong Cao, 2014 4 26 ang, XIE, Bk, 5k
1 d Raman Advanced | Chao Zhang, | =/ 0145 V| Qa5 | e, %, & | 235 | osar 2
Materials Hongjun You, #2431 21 H Xiong, e s
Spectroscopy Qihua Xiong Zhiyuan i, Jivitt
from Hollow Zhiyuan Li ’ Li
Au-Ag Alloy .. ’
Nanourchins Jixiang Fang
Mesocrystals: Chemical Jixian
: gFang, | 911 4¢ 40 ixi o
synthi:ses in Society Bingjun Ding, | % ssi = 201147 JIFX;flng Jitike, THEW | 175 | sa 2
metja S an Reviews Herbert Gleiter 7 19 H &
applications
A general Jixiang Fang,
soft-enveloping Lingling Zhang, .
strategy in the Natur Jiang Li, Lu Lu, = Jixiang ﬁfmbﬁ, KIRES,
templating Comm® .. | Chuansheng Ma, | 2018 4F9% | 20184E2 /§ | Fang, L, HEH St SCI B
synthesis of ations Shaodong Cheng, 521 5L 6 H Hongjun RS, ZE
mesoporous Zhiyuan Li, Qihua You W, A%
metal Xiong, Hongjun
nanostructures You




Buoyant Dongjie Zhang,
particulate Leqin Peng,
strategy for Xinglong Shang, TRIRAS, B2AREK,
gy Nature ne g N S
4 few-to-single C . Wenxiu Zheng, 202045 H WNRE, AT,
. ommunic . o i SCI
particle-based ations Hongjun You, ROE, %k, 5
plasmonic T@ng Xu, B'O'Ma, S, AT, 5
enhanced Bin Ren, Jixiang
nanosensors Fang
Ultra-rapid and
highly efficient Lingling Zhang,
enrichment of o o, Rui 1Hao, KHES, W, AP
e | e (Y08 Honin s,
S| P magnetic Communic | o o %, wE, T SCI B
mesoporous attons Danjun Liu, x| ’%f jﬁ?ﬁ}% ’
nanosponge for Dangyuan Lei, TT R
ultrasensitive Jixiang Fang
Nnanosensors
SCI %

o>

RV (RIBEB):
S AR R M K b AHE Top MAFl. AL 4 25 Ak 5 K A HKFF L AL




Ny EESERANBELR

w4 IR o &1

ITBURS | I

BORBARR | #3%

TARRAL | P92 A IR
SERHAL [EE S b~

XTI H B SAAR TR -

AWH EATIN . HEZTREHE: O THROCAR BN, RIE T K2
RIZER] SERS LI s @RI T g J@ /v WU A A A DAL 7oA B 1 B 42 3 5 7)
HERKHU]; @BEFVEHES S SRR G BOR 51 NS RBUTAR B R, Kl T 5t & R
AUORRL T - E5 1 S A e A AL R AT s ORISR T 2 TR . ¥ RS A IR AT A WO B

. RRILAE 14 REMIRC 1-5) BIZOTTEE .

w4 JCAL % e H42

ITBURS | I

BORIARR | Bl

N

TAESAL | 75225200 RS

4

LA

SERHAL

I

R

(=

ST H £ B AR TR

DUH FEERA . FETIRERE: Ot T 2MAA SR SREENZ RAWE. R
KRURL, I 1Y) SERS TERE S SRR @FF i 13 T 9 KA G H R IR 5 S0 9K i 45
14 SERS #HEHF7T; @Bt T XU IR Bh i v 4 = 42 5w Fl T SERS = RS I8 ik %
SRR 1. 3. 4 REHERIC L 3. 4. 5) MEELSIEESTME .

w4 HKIE TS e 43

ITBURS | I

BORIARR | Bl

10




N

TAERAL | 75225200 RS

4

R

(=

SRR P22 AL

XA H 22 2E AR TTRR:

TUH RETERN . BARTTIRESE: ORI EGE AR, AR T ALK
A B FE AR A AR SN 1) @FRER T R RORL - RRRE S A G ATE IR -FRATT I w4
B SERS FEJEH RS . Z BN RI A 3. 4 (REMWRSC 3, 5) MEZETTH .

11




B, EZEEREMFERLR

BOATR | FRAE K

XTI H B AR TR

AT H FERNTT 5 HE . JCLLF KIS TS I AR LA T H AT 7 TAR A S8 B AL 32 TR
WH LR TR 1) S i RN 7T 1 8 2 ) S5 M R T G o b 2 B (SERS) /7,
FERISR T 2R AR SR RPR (0 82 SRA DR S5 44, 3RA5 T UL 0 SERS Hidh K FLAE R il 22 s il |
iR T ST T BN PERE s 20 IRAIRIT T &R AL RE, s 1400 T B 413 1950 /)
SEVHENLE], RGN T HT LaMer HIZRAIAUK 5 % 5 AR BEAE , NS5 BBoT /A H 4%
FOLTE G RN IR O T EE RS 3D KA LM BRI BEEHOR S B 5t R g KL T 45 4
LA FPA LRI %, IRIDfR o T St mAUREIE R T, P YA SR AN X — KR
A 4) TRABIIL T 70T 5 PURBUR KA AR RINLE], 387 1 0 5K 4E = S R U sh S 2 i)
78 N SERS A8l S o

SERCRAL Y BL EWETE TARSRBE TR SUIA BT, SEIR B AN p A B, AR B AR PR 55 A

12




TRANGERRRH

(1) ABH 5 —5E AT S HFEIRSH RN I EZERITHE T, H 2006
RS EPAE R — AR L RSO T A S BT R 4540 S 3R TR 3 5 2 U
(SERS) Z 7 MM ARG I, HAGTEQINL YK 2E S A RIR LI =", EK I
BHF SRR IL R R T AFEREEL I 1. 30 4.0 STENKR—RIITFTERE.

(D =N KRR N S PR s F I 4R, J5 R TAE 5K T 2016
FEIMAGIK G5 5 R AR IR S = 347 IR S BUW A 7 AR, EES 501l
SR B AR A RS TR A . B 428 SERS & B8 B TH I R KR FH AL,
HAE DT I AE AR PR S 3 s

THAR A GERRES. RREE. B EBRRER I, A5 AT
[Fl RGBSR SCA R, HAFmEF KT 10 FHigS0E 20 R, AULH RN E
A BRI EME 5 2 AR .

13



TRAEERRBERICER

Fe | &EFR | AEE/DHHES A AER [a] EERR UERH# R
Ji ek R e
. v Pt 2006 &;\9)% e RFELL 1. 3. 4.
y AR D) £ 5
ikt
2 | iewat WOTIN | exam | s, s
KIBF/3 7
3
4
5
(AR
%D

14




