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diode irradiation (0.6 W) for PSL imaging, adding a new means of verifying forgery, which shows
dynamic and multicolor changes in digital encryption and anti-counterfeiting patterns, as demonstrated

in Figure 5d).




T, REHBRIXEEER
(RN 8 2%, HAPRRERSCNED 5 F, ARELEZAET 3 #)

:

K| & |
x| H | — m A | ER
EHET || | R g |z | TR
5 WX EE 4 . x| 8| EH[HF | W | %& Em
5 HFR FxxH| | C| C[1E {;\ o E]ES
Ho| 36| 3k f
HO | FD | ED
Dangli %
Gao, Jie é'
Quintuple-mode Gao, Feng 202 -
. Journa =
'dynamlc N 1 of .Gao., 2021 4E 1 | Da | Da -
antl-coun.terfem Materi Qingqing %9 % as ngl ngl o e .
1 ng using Kuang, 12 1 1 5 92 E
) als 16634-1 i, I
multi-mode . | Yong Pan, H | Ga | Ga
. Chemi : 6644 71 E
persistent Yafei ) 0 o -
stry C 8
phosphors Chen, H =,
Zhengwei &
Pan %
Achieving
opto-responsive Daneli -_
multimode (?:Og : Da ”E”j
luminescence in Qin gqi,ng 202 | ngl =
Zn1xGay »xGex | Materi Kuang 2022 4 2 i | Da ﬁi
O4:Mn als Feng Ga,o 027 & % | Ga ngl m; SC
2 persistent Today . 10 | o, i . 88 2=
° | Hong Xin, | 100765 ¥ I
phosphors for | Physic Sining i H | Yu | Ga | g,
advanced s Yun n 15 [hua | o [ =W
anti-counterfeiti Yuhu’ a H | Wa ;’t
ng and Wang ng 44@_' '
information
encryption
Dangli -~ Da
Trap-dependent ZI? ao, 34 ngl b
: igang i i,
optical/thermal Wang 8 Ga Tk
| stimulated . Advan Qing 7 H o | pa PJ)L
uminescence o ced ,Pang:’ 2023 4F (th Sin ars
gallate Optica | Qngding | g5 17 2 | 2% | o | "8 | iy sc | .
3 phosphors 1 Kuang, 2300303 H | 5 FE
| Yu p I
charged by Materi | Feng Gao, = i R Ga | &
UV-visible-NI |~ | Xiangyu N - e B
R light for Zhang, 34 e ijfﬂl
multiplexed data Sining 471 g5
¢ Yun, 28 n g
storage Xiaojun Hy | Wa ’
Wang ng




Dangli e
Gao, Feng (o
. Gao, Da =
Zinc Germanate Qingqing 202 | ngl g .
nanophosphors | ACS 2 : [ 3%
ith persistent | Applie Kuang, 2022 4F 1| Da g
WIth persiste Xiangyu Py, F | Ga | ngl | s
luminescence d 55 S I SC -
4 s Zhang, 6 o, i | 17 e
for multi-mode | Nano - 9929-99 T I
. o of Materi Zihan i H | Hu | Ga o
1maging o Zhang, 39 W 17 | an | o {,\é
latent als Y. . i
. ong Pan, H | Jia %,
fingerprints Ruipeng o L
Chai, E%
Huan Jiao i
Dangli P
. Gao, i,
Tup ng Kaiwei Da ol
mu.ltlcfolou; Ma, Peng 202 | ngl ﬁ;,
emission o ;
Zn:GeO4:Mn Wang, | ggpp e | 2| 0 Day
hosphors b Dalton | Xiangyu 551 % | Ga | ngl | #m e
5 Ilf +0§p ors fy Transa | Zhang, | 20 S 1| o | i 26| &
! " OPING 0T 1 ctions Qing % H | Hu | Ga r’jb
information ; Pang, i 4 |an| o j;
enc.:ryptlon %;n. . Hong Xin, q Jia iy
antl—cou.nter. elt1 Zihan o T
ng applications Zhang, i,
Huan Jiao e
6
7
8
& it 228

FEVH FBES):
RF|W X 3 WELRHERAE] (Published online) A4 A 28 H, WIC{aI%E 2

TEER.




W4 24 7 B o4
RIS | %

BRI | Bz

AL | T R K

SERCRGL | PERRBIRIAY

STATI H B AR TR

FFZIE , X E AR -5 T NGB TRk, SEk T AR MR S -SHIF S N 2R I T
FRE EA I R R AR S-SR S L R TAE. (1) S 2B P&
FER R RIETS AR, QTR RIS T 2 (8 2 B A B S BT O 14 R R85 1,2];s
() =2 RZOCEREFEBUR TN BT S BZnGeOaMnA ARG, B Li/K LB
WIS EAA, SCOLmRE . KRS S E R R RFIL4,5]; 3) W T sikilinmz
FOCAAEHRR: HEM>/Cr BRI IR, SEIALGON AR R G, BB ISR e gt
FoHL-AT FHEFEBEE & 2 K E RIS (R R 03], TSR A 144, HF10855T
AT H SRR TAE

Moo THAE H 4|2

FA A BTEN RO BT AL A R0 AR, 22 MR b 5 HAR [ 25 7
RO | BEA DRSS AL, H AT AR LRS00 % E AT

HiARIAFR | #3%

TAESAL | 2R

TERCERAL | MR

XA SR Tk
B T /A BRSNS, 55 T 9500 KR, DA 6 it
LB TAE.




w4 KA T 4|3

TEORS |

BRWRK | mg TAET

TAERAL | K2R

TERCRAL | K2R

XTI H B AR TR
(1) Z 5K 3-5 BBt 5483 B I ERIEAM 2 M SR B TR 2) £
ST IR T A I P AR P AT T B B 23 R TR I R R I SOB LB (AR ST 3]0

w4 AN 44

ITBURSS | TC

BORIAMR | Bz

AR | PSR BRI A

SERCRAL | TH R K

XTATR H B2 AR TR
(1) AT 3 RIEM BT RET SE MM E L RITHE, (2) Z BRI 5 LB
2 BRI 73 A i i

w4 4L o 45

TEORS | T

BORIAFR | Y

AR | T R

TEREANL | PR RS




XEATH H FE E A AR TR
Z 5K 3, 5 PRI B & s S AR RO RER e

w4 S G i & |6

TEORS |

BORIAFR | Y

TARSAT | PSR BRI A

SERCRAL | TR K

XTI H B AR TR
S 5RFRI 4 REEM B AR &N S 24, IS5 R IR T .

10




. EBETWBAEIE

BALERR | P @R R

XHATR H B AR TR

PE 22 @ HRHE R I H s R ST iR FEETTER: (1) HLUIFER T BH R, R
ANSEHE TAE: (2) NIUH FBASCRidR 4t 7 A DB GRS JEIK, - 20 ASEhs I vt 2 g 5
FBHORZEZUND SO0 IBHIET & (GRFRH % SO I S 56 = A AR KRR = T )
(3) WHARS 5N 1> T, PRAESERFIA SERG (4) AARIH ERES KSR AL, RATTH
REEIR -5 % — 5 AL

BRI A4 TR MK

XTATR H B AR TR
PR ZNATH H5H B 7E AL . FETTHR: (1) AT H 3R AL 7 N SCfy (EE D
AN BESEIO SR (RPN SR 6D 5 PRIESER fIBRIREAT .

11




BEAR | Kaky

XTI H £ B AR TR

Keg KEFNARTH HAHEBY e R AL, F TR (1) AARTHSREE T TIEAN AR GRITD
DRUESESG IR BEAT s (2) $4E T AIUH B w5 i) B BORMANEOE PE S5 5505 (3) AT H IR 3-5 1
SRR

12




S N (3

AR FABN = ST (BUE BT A TRFITE . PEER. 4. SEINE K GRS
FERHAR, KIS T IV Re A2 5 MR 7T BB R i %
WE, e TR EANRI ik R, BARGIEIEOA T :

1. 5EERERNEE: 2021 £, HNSZMREEFHRBIRELGIERR,
LEITF KRR BT T . 2022 A KBREBMHR S 1R brid & ie e
27), T 2023-2024 FHREAAERR 3 BILSL, BN 7% 05 A IS T .

2. H5RMIFE SR TR EAE: sk FE IR BT 24w - 7 A [
2 (BAT 2005 45), SEELEA U6 20 . MUTHLERRIL L 50 &5, BEiomd
BRHACTE . PERERAE AL AT 55 2 ek, T A € A% O RHIMK ARG &R

3. SBKREIFEZIAE: K 2012 SN P 22 g SRk K2 m 24 i R a4,
W5 EERFRIL 27 o HAZ O OTERAE T MM B 28 — YRR BV, I RA TR AL
T ORISR

4. R ZMEE: FA AR B CREHEES 561E, RIFEKE
RFIRIL 10 R FEAEMELEG 8T 58IE T TIE, FRES S5HIE AR
WHIE : BRIEZEITIE O E Bd a9 KR 42 61 -G i AL BRI 52 )
(12JK0453); Bkpts AR #IE G FIUH (NaYFq #%-7e 45 Bt 7
S5 E D) (2018IM1036).

5. HEEERIEE MG AE: Semm M 24l T 2011 AR A NERPE 2 @ R RHE K
¥, AR 13 4, LFEIRRIRSC 10 R, EMEME R85 rEReILL 77 TH DT#k
iTE N

HIPAZ DO RGN SRFITE. PBER. R0, Sl B ER G 1ERR,
T 2021 A AR IF R IR BRI = S5 R B F RO S TS R 3 =562, (K3 T ]
BAEME B 7 ARANME 5 AT K

13



TN ETERRIEOICER

s | B1ETT | A1EE/DHES | SVERTE ArERR WEBA AR}

1 WYEEH | TEEL 2021 4F 6 | ARG 2 L@ | WP
H-% HAEED

2 WXHEE | KAFA3 2005 £ 9 | AAF WS 3-5 (B1E | W
H-% )

3 WX EEH | JEIR/4 2012 £ 9 | ARF WS 3, 5 (& | W
H-% E#)

4 WYEE | F4/s 2011 4F 9 | RF L 2, 5 (A | W
H-% (=D

5 WX EH | SEHily/e6 2011 £ 9 | AR 4 CHIE | W
H-% )

CANBR

ZFHD

14




