hEREF: YHEF hFE RXF 2025 % £555% 1 H: 214213
SCIENTIA SINICA Physica, Mechanica & Astronomica

W = EFBIREESEBRHNNFEDR

ChERE ) Atk
SCIENCE CHINAPRESS

physcn.scichina.com
CrossMark

& click for updates

B PR B AS IR A i o 0 T B A 7

giEa? £ Faend '

L BMREOR R AL, il 2012105

2. RRHEREY R SEOR ¥R, Ll 201210;

3R BARL S HEORF B, fRE 071002

*PLR AN, ZH U, E-mail: jlangim@shanghaitech.edu.cn; 3/, E-mail: pengpeng@shanghaitech.edu.cn

W F 391 2024-08-28; #2352 31 2024-11-20; 8144 H i H 391 2024-12-09
K ERFLEREG (R 12274297, 92250303, U23A6002)F1 i “RHLEIH 173 tH R B W 2 BTH (%% 51 22QA1406200) % B3t H

HE MUBRSRUOCEEA —FEERLE N7, EFANEEENTENRT 2 THAZR S TEEE
B R RAEAR . AR R Z AR 7 B A T T B 30 A F B LA R M TR R B Keldysh 5 2 #E4T

Tak, BEAREARRERZEARANBEIEURRR L ET MBS

KA

PACS: 78.40.Fy, 78.66.Db, 42.50.Ct, 78.20.Bh

20234, i VIR 222K 45 | Pierre Agostini,
Ferenc KrauszflAnne L’Huillier =7 R} %5, LAE#AD
ATTLE BT RD SO G 1 7= A RS P {8 P B 2 D k. R
BOCYE Y B Rl N ZRTT DRSS I e bR e, kv 5
FIZ AN R RBEAE 2, 9 AT tH 5 iR
SRR T A TR BT EEEEAR, H
AN TT LASRAS HOB PO Bk B8 B 2043 as'), 6T
BE B A 295000 eV, LTl b 3o A pRll B R
WARMTR s oD ) BTRR S s
B, BAD e T EET BTR R A RO
TEIX LGB E A, BT RPIE2S RSOE #5352 %7
EHARVEA—F e RN F B, Fe R & el 9
R 15 B[R] 20 2R B AR A, X DRI E - 1 I ] 3
A= U e o O T R 1 R = = e T 7 @ £

W 0 8% AR Mg 1, 3 AFranz-Keldysh® fr, € F% & T

YT RERE S, EE A SN Extremely Ultraviolet,
EUV)EXI 3 By, AT LABCR N e jL T, i
HIRWOE1E BAA e R ik, 5o DU+ F a2
PRI T JE L ) SR I A A R, an iR 1 S A
SR RS SO W VA O W VA e L v S T 4
Iy () 2% B RUBE R 003 HRAROBRL - R 311 0 24T A
7R ) T A

i 0 f 25 R AL i ) S 2R S e B 1 s, /b
JARIE LAl i R — N =, — A ER
ARG T O R, o — 8003 SRSl e G I AR R
FE Rk R THRIURE . S258 b, Jd e I &= B R ik i
T2 I 6V B R T RO A B AR A, BRI A B RS
WO Z B B R N T AU T TR R, At
TAROHE: SRS e BUE e g

Astron, 2025, 55: 214213, doi: 10.1360/SSPMA-2024-0358

SIS s, B, R, . EIERTR RSO WS R W95 A1, R RS B J1% KOO, 2025, 55: 214213
Bai CY, Jiang JM, Dong F L, et al. Sub-cycle dynamics in the attosecond transient absorption spectroscopy of solid (in Chinese). Sci Sin-Phys Mech

©2024 (HEMFE) FiEH

www.scichina.com


https://doi.org/10.1360/SSPMA-2024-0358
http://www.scichina.com
http://physcn.scichina.com
http://crossmark.crossref.org/dialog/?doi=10.1360/SSPMA-2024-0358&amp;domain=pdf&amp;date_stamp=2024-11-26

FETCE. PEEBRE WY 1% ROC¥ 2025 4 BB 55 % 1

MCP

Ny Sample d

? L
BS MM N\ FFG

Bl 1 (W2 hOR ) SR R B AR I A IR SO 1 e B, o CWORIESDE, FT M-I G I IE N 85E . DLOVIEIR 2k, BS 7>

NIR, few-cycle

%ﬁ(mﬁwwA%hﬂﬁ%E%IMﬁ%ﬁﬁulmﬁﬁﬁHMﬁ

0BE, FRGYT-£:37 06l MCP £ il A

Figure 1 (Color online) Experimental setup of the attosecond transient absorption spectroscopy, where CW represents the continuous wave laser
used for the delay locking in the pump-probe experiment. DL, delay line; BS, beam splitter; GC, gas cell; MF, metal film; TM, toroidal mirror; FL,

lens; HM, hollow mirror; FFG, flat-field grating; MCP, microchannel plate.
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Figure 2 (Color online) (a) Attosecond transient absorption spectroscopy of the diamond. (b), (c) Simulations with TDDFT, where (b) corresponds to
the result with all the energy bands of the diamond, and (c) corresponds to the result with only intra-band electron motion. (a)—(c) are all taken from ref.

[19].
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Figure 3 (Color online) (a) Attosecond transient absorption spectroscopy of the Cr:Al,Os. (b) The average result of AOD over all photon energies,
Fourier transform shows the modulation signal contains oscillations with four different frequencies: 4w, 5w, 6w and 7w, as shown in (c). (d) Schematic
of quantum interference in the Cr:Al,O;, the orange region corresponding to the upper energy levels provided by Cr atoms and the purple region
corresponding to the upper energy levels provided by Al,Os. (a)—(d) are all taken from ref. [25].
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As a cutting-edge spectral analysis method, attosecond transient absorption spectroscopy is gradually transitioning from
simple atomic and molecular systems to complex condensed matter systems. According to the Keldysh parameter, this
article classifies several representative works that use this technology to study ultrafast electron dynamics in solids,
aiming to provide researchers with an overview of the technology and a reference for future development directions.
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