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Fig. 1 (Color online) Diagram of the XFEL-induced processes and the NIR-induced effects. Reprinted from ref. 6.
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Fig. 2 (Color online) Configuration of the pump-probe experiment
at SACLA BL3. Reprinted from ref. 9.

7o XFEL O¥F L HIVF—1355keV T, /L AlEIT
~10fs LM L 72, BR800 nm O+ %ILFE—1.55¢€V,
7OV ANE32 fs) OFTHRI L —F =i L v T LD EKL,
TUVALIFT—IT &0 X EITIFFTIC L CRBHT IR ST
L7zo XFEL &3V —F — OB « 7SV A7
DOV —Y—BEIIZNZN30u]/um? & 11 n]/um? TH
572, Ok XFEL 44 Cig, 7V AR O BRI T
ST REOPONTERINST L ENTEDL, FTHO
2O0FAVRBETFPIRICXBABRNT AT LLEDT, 3
HFREDSEFRILAFE > TnB EEZHN B0,

HETH B CHL 5 FIHREECRETH 5, NV
I AH AR F 2 DT HAL LT, CHl, 5 FOFEZ "/
AT LU TEEMICEAL, 2200 —F =LA &
HERETREI R, ABA~D XFEL 5 LUK L —
Y—IREIC XD AERT DM 4%, XFELFIHERD /-
DITFAFE L 7oA A4 VBB B L ERIRFETIZEED 1< X D Hl
EL7,

Wi 0 et Bl % K4 5 72 0icid, 2 2O —¥—/3L
2@k ETERRT IR SR\, SOOI 4,
F /) VIS AZ—=HDOA T U/ EHIES D121 %
WCW5, F2/ VTG AX=2LDEEE, KRIOF A

FRETHETLHEYNTH S, XFEL 7V AICK$ 53T
WOV —H— OV ZADEIERFRIL, T VA AT —VIC &
> THIs ATy T TEASR LT EPARETH SN, 2
DDV —Y =V ZAD RS RRICIE700 fs (FWHM) 2
DYy X—=0d5HT LICHERLETNE RS, 2D
Vv RA—IL, U—ALTAVICERDT FANNEXAIVT
T A=k TS AT ERTETH LW, Yy
A—%FHIL, BET—2EWNEETILICL-T, 7
L AP A— X —DRIGER & AIRE & L7,

3. BRLER

Fig. 3(a)-(NIC 1 flin & 6 flik TOIAVHEA A VOE
%, BIERFEISS LT/ By b L7z, MU k- TERZS
BAERBRTEZ R L T 5, KbhOB#IE, XFEL /S
WA EFEHRI V=T =)V A% TN ZENBEH L 72 & 10K
HENBAFVINEOREZRLTED, N=AF [V LIF
ST EICT B, Il TRV —YF—DARDBE CART
HATRFEFA L E, LfiA T VDATH 71z, N—A
SAVPEDENR, 2000 —F =V ZAOMWHBPER L
TR TH 5,

BHIL 72 A AV IEDP S Ty e () OMHAEE 2 5,
HIBIEREETH 5, XFEL IZhn 2 GRFR Y —F —% R
5L, ¢fid VREFA A2 A8 &R A EE
DRV BATHHD, BRIIN/-gfiaTVREFA 4
OWE YV, () LZDOXR—=25 4 B, DEL, qflifF
VI BEEBABDETHH, OFD,

Y1,()) =By=Ti- 1)) = Ty g+1) () ¢))
T %, Fig.3(9) 12 ¢=1-6 I/ L T Yy, () — By, OF%EHL
S5 DE Ty F LI, TOMNCK, BB REE
FHEPRONT, HIIFFERTH S, U, T ()
b Tir(t) DEHTEHLHWNISNWT EARREL T
%o T () =0 L{ET S E, (DAPD,

82 H&tHE March 2020 Vol.33 No.2



PEY 7T XBRTHFESNDTMES FOBESERICOEA

iy

1.30

]
= gh Ui

0.75 F———+—+—+—

i

-t ¥

—
200 O 200 400 600 800
Pump-probe delay (fs)

Fig. 3 (Color online) Pump-probe delay dependences of iodine ion
yield. Reprinted from ref. 6.
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Fig. 4 (Color online) Ty, .(,+1) obtained from equations (2) (pur-
ple full squares) and (3) (orange empty triangles). Reprint-
ed from ref. 6.
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Fig. 5 (Color online) Decay time constants 74 obtained from the
fitting for Ty, (,+1) based on equation (2) (full symbols)
and equation (3) (empty symbols). The fittings were per-
formed using 7,=2 fs, 5 fs, 10 fs, and 20 fs. Reprinted from
ref. 9.
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Observation of X-ray-induced ultrafast dynamics
of gaseous molecules
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Abstract When a core-level ionization occurs by irradiation of X-ray to a molecule including heavy atoms, a
charge state of the molecule increases by an Auger cascade and atomic ions are released by the
Coulomb explosion in a time scale of femtosecond. In this study, we capture X-ray-induced tran-
sient states by pump-probe technique using X-ray free-electron laser and near-infrared laser.
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