@43 &

2023 &£ ¥ 68% % 20 H: 2569 ~ 2571

¢ O R ) 2b

SCIENCE CHINA PRESS

CrossMark

& click for updates

FIRBOE LR TR S i al RN RIS

R, FEAR

TR R LG HL AR, K 410083
* R, E-mail: jgmeng@csu.edu.cn

A novel photo-induced metastable state with a tunable lifetime in

quantum materials
Qi-Yi Wu & Jian-Qiao Meng*

School of Physics and Electronics, Central South University, Changsha 410083, China

* Corresponding author, E-mail: jgqmeng@csu.edu.cn

doi: 10.1360/TB-2023-0564

X 2 b P B HEATAR B IR 4R R RSB T B
FHR G, A kO G IR OR B AR A 4R
AR, UL b AR SR H TBER S h— N ETE
HEH L RS, ADEECE S e S L A
PP eBEe Y, LI i TN SR
BRIEAL S W) T-TiSe, 1 Ky —Fh AU 1Y HL £ %5 B2 i3 (charge  den-
sity wave, CDW)MPRHEAETVF 28 TAH, WCuiBZFiE )
HERE BN, FHECDW, DIROEE 4 A%, Xt
FE AL T-TiSe N BIRAER I KB H 7 TSR
WA,

IEH, FHEASERAEYIR S R ICERE K SCEI T A H0E
TR RSSO GTE S AR A LR AL R
EIESEAE I ARl A7 AR OGRS AT, B
A IR 2 AR AR PR B, SR X Rl B
AT IE 3] U (e 58 P S A AR AL, BORL AT B2
AP AR, 2 BRI E A TR 09 e 4 B 0 st
(6] 533 FA 43 G F e (time- and angle-resolved photo-
emission spectroscopy, TRARPES)X}CDW#1¥}1T-TiSe,i#47
HPRBOCRED, ARBOEHE SN — 5P IER SR
EARMIRSIRE, BX WS AEabE A GEE
HBEINTIG N, 781X TAEFrGE iSOt & Tl 1 ps.
FeWF5E LR % 25 F-Physical Review Letters"".

TRARPESSZ 50 it F FIZLAMCHE 1 22 3K S B P 2,
Rt J 1 FH 2R AN B ik & LA IR R g i A (304
W AERINAA 5} ) B 25 Aot R P R =2 ) ) B 3R s 1]
SRSCELR A 3. — B LIk, TRARPESHIHAME S 7E T8 3]
TR A E] 3 BRI B B 3 HER DL SRR RS B A (. 3K SC

© 2023 (PIEREE) Akt

VRIS LI T LA 1 B 400 51 7K ST 1) s R e A s B [ 9
HIGTRARPES', Ff3 s e PSR B X e R 4%, il
P T I AR R SRS Sh A TRLEE, SRR R AR TR TSR] 4
BB T R BE.

X} FHE202 K& CDWAHIZE Y1 T-TiSe, 448, HHTCDW
FPRsEIm, AR A AR 0 A o B T RE TS R A A BLIH
X PR RENE, 20X R F ML Z i R WL-Ti 3d,
REHF . AT K AIA-Se dp, fEHE, DARJFATET sk
(#1~Se 4p,,BEM (Sel FISe2, & 1(a)yf/Eil). il T, 76k
Tl A G R F.=0.12 ml/em’ LT Sk ik & IS, 17-
TiSe,HICDWIF BRI B tifk, SelFSe2feH i Ph K ALY AL 5h
29120 meV, HrSelREH EMFKBESIL S & B, ¥
— I IR, Se2 BB 7 F 58 T BT ST HL T OCHK TN B
FEIR B [H] (&1 1 () FHEE I YR f (BT 1(b)) 254k, B ECDWIT
bR RFEHA T TREEA.

T 240 1) 2B 3R] R 2 VR 3 e o S 6 i — 25 3R A
Sel FISe2REHF FEICIMUR JG HBAEAET- (2 ARIE (B 1(c)~(e)), H.
-5 (A2 ) B A Y3 2 B A (E 1 (D), (g)), %
B R 4 JA A 1 i v DL PR S G iR Ak, Sel Al
Se2fBHF EIGIMUR JG | psINEBFEAE B W RG34 TR, AR
R TRAHE i R G IE R T A ,-CDW R A 4
R, FATET- 5 G RREE 1 i (8] RO N AEAE 6 S i PR g
FaARAS . FEAESL IR 9300 KA TRARPESHERS F A7 Wi 5%
FIHIRL - 2 FEE IR R, RIHXAHERTR S RA
HAFEFCDWAHIL IEAF, Z TAER & iF Ginzburg-Landaufbt
RUHATEE R E I T S04 R (B 1(h)~(). 2 G &
TSR BIOEBOV RS IR T, SRS TR R A RE 6k

www.scichina.com  csb.scichina.com


https://doi.org/10.1360/TB-2023-0564
http://www.scichina.com
http://csb.scichina.com
http://crossmark.crossref.org/dialog/?doi=10.1360/TB-2023-0564&amp;domain=pdf&amp;date_stamp=2023-06-19

43 d &

2023 F 7R H%68% HF 20

(@) -02ps 0.2 0.6 1.0 2.0 (b) 0.07 mJem? 0.15 .21 0.27 0.33
- -1--- [ OB -
-0.1 -0.1
~ -0.2 -~ -0.2
UTI.L o
w0 oo
-0.1 -0.1
-0.2 -0.2
TTTIT T T P I T v o i rIq rqT A
-0.100.1-0.100.1 -0.10 0.1 -0.100.1 -0.10 0.1 -0.100.1-0.100.1-0.100.1 -0.10 0.1 -0.10 0.1
Momentum (A-") Momentum (A-)
(©) 0 @ 0.36 4 = Sef (9)0_72 =4
3 0.1 | - 0.30 - '/Jf\—\\\ 0.60
tu,J 0.2 ‘ E 024 k 0.48 —
S _ __ 0135
d . = QmAﬁﬁt:::: 036 e
S 2 OAzij\\N_-_ 0.24 | oz
T 01 g i i 0.073
w = AT 0.06
T, 0.06 =~ 0.12 o
w F 0.03
000 ‘e 0—=eeree
0 1 2 30 1 2 3 0 1 2 0 1 2
Delay (ps) Delay (ps) Delay (ps) Delay (ps)
=6.6 N
o b —?;f n=0.5
Y 0.03 mJfer’
L i e

2
[

AE

Delay (ps)

B (MESROR () IRR4 KA 1 7-TiSe, "R R Y FAIZE™, () o145 H iR ] (75 1£(0.356 mY/em?®). (b) HEIRFII0.5 psi 4 iy F-45 A0 B
S B AR k. TA(c)FIEh B h-0.16 AAb(d) ) EHL T EI R BE%S A BERAEIR I ] (19725 £(0.356 m)/em?®). () F€l(c) FEEE SE R R I EDCs.
FEFHDGE I T Sel 4p,, BB TES) - H-0.16 ALN(DFISe2 4p,, REH TETAb(g) AU AE LR SR AER B [ 254K, (h)~() ¥ H)Ginzburg-Landaufsisil)y
S 3l )2 BB SO SR B X 1L

Figure 1 (Color online) Ultrafast electronic phase transitions in 17-TiSe, at 4 K (a) Electronic structures as a function of time delay (0.356 mJ/cmz).
(b) Electronic structures as a function of pump fluences at the delay time of 0.5 ps. Photoemission intensity as a function of binding energy and delay
time at I point (c) and the momentum of —0.16 A (d), respectively, with the pump fluence of 0.356 mJ/cm’. (e) EDCs from (c) at selected delay times.
Time-dependent energy shifts of the Sel 4p,, band at the momentum of -0.16 A (f) and the Se2 4p,, band at I point (g), respectively, at selected pump
fluence. (h)—(j) Numerical solution of the order parameter dynamics from the time-dependent Ginzburg-Landau model and comparison with experiment
data
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