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Coulomb Explosion and Angular Distribution of Ions in Intense

Femtosecond Laser
MA Ri, REN Hai-zhen, CHEN Jian-xin, LI Xia, WU Cheng-yin,

YANG Hong, GONG Qi-huang
(State Key Laboratory for Mesoscopic Physics, Department of Physics, Peking University, Beijing 100871, China)

Abstract Mass spectras of CS,, CH, and CH;OH were measured with a time-of-flight (TOF) under conditions with laser
intensity varying from 10* W/em? to 10 W/em® and a pulse duration of 110 fs. Different mass spectras with linear polarization
and circularly polarization were observed. The angular distribution of ions of CS, indicated a spatial alignment from the
coulomb explosion of highly charged parent ion. Moreover, the comparision of mass spectra with CH, and CH;OH does not
exhibit a feature of the double peak splited from C ions, which manifestes a concerted explosive process of CH, This is
consistent with the results of CS, analysed by the method of the kinetic energy release(KER).

Key words coulomb explosion; field ionization; time-of-flight mass spectra; spatial alignment; concerted explosion

Vol.31, Suppl.
March, 2004

15 &

VEAF R TCRP IR Rk MR (CPAYBEA ) & e fe
HHOEE S ECIBREE OB E R T WA D4R,
MPOESREE AT 10° Wem? B, 65 E T LS54 F
PR A H , KR B TR TR T R
Bri AR 1 A B AR T Rk ERTT,
W] B B AR B . XFE TTREECHER
A4 6B, 2R E S B 4 (coulomb
explosion)® 9, i F73F 45 19 52 b R AE G Y
ik T, A R AN M EER, M
HEVERT 8 TP 200 B R, , BRI 8] ) I 5 BB
B R M AN EES &,

SRS B PEC IR KRR R 9T Bk 2

R, ML, ZRFAFOBFERD A GHE
3%} CS,, CH, 5 CH;OH*9=#F4}F7 110 fs, 10"~
10* W/em?® JERk spE T 098 7R R B9, 18514
P di | B maR e AE T B B 43 A . 8 e AR
F 5250 R G0 Y AT B (] S5 % (TOFMS) & 47 4l (19 7
&, XA R B A 45H , SR B T 2 AR Y
FAorAT . BS T RS SA AR 7S [ e A A
#%, WAMEEX CH, 5 CH,OH i ik, &3
CH, S HEr=4: 1 C B T34 DU 554 , th b/ Hr 7
tH CH, 7158 BE 3 [l P & 4= PR MR 1

2 SCIGEEE
S0 R G0K A A& KATR A B (TOFMS) &%

HEE&WH: HAPEIES T H (19884001, 10104003 , 90101027)%F Bt
EE® M. & HQ977-), B b K EE il oo A, FENE N0 S <A 9T HE RN,

Email ; mari@pku.edu.cn,,
* Jf {5HK R A : ghgong@pku.edu.cn



196 $  H

Jer FRENES, WS A S A, FEERE b T E
— 12 P sk V4 B i, MY T RIRE BT 4T
5l CS,, CH, 5 CHOH i A% 3 ik v 3]
(Park Inc.,USA)#FAILZE RGE, il fo s 6] HL 724
W® | IL2 E IR ALRRF 10 Pa A A IHESIE,
RO R G B 5 A TRk K R 4R (TSA-
10, Spectra —-Physics Inc.,USA), % & 48 7™ 4= i
810 nm, 110 fs % 10 Hz TR AR A hkak, il

i 150 mm M ERRETHEZE,
3 HERATIE
3.1 CS.9¥F

FE 1 2 810 nm, 110 fs fk#pF CS, 2758
2x10" W/em? f8 7K F-fh i 2 2 f i ) A7 e i) 3
ik, Horp oMz X R V), V, 20518 960 V 1 800 V, M
PIE R AR AR FES CS: f1Csy, B
&S EMFMRSR T A 20U 3R E ATEAR , S™(m=1~
5) il C*(m=1~-3)FHMMBEMAFEH B FESH
POWEER], EEMRE S, C S ME T4 T g5
OAEAET ECEIEY, FECEBIE4 TRRME
T s RBAH L, B AR 1 % BRud 55+ ) A5 ] 20 1)
ik, KFERmIRET S™(m=1~5)%% C5S Wiz,
i C*fl C*ILF5e WA . HHREEH Rk
ERF iU C*(n=1~3) Fil SH¥i&H I, S™(m=2~
BYLFiHS ., ubBl T R H AR i B e R A 1R A
ZHi &M T %3 8] E H (Spatial Alignment),,

: ~012 T T T . ; T T e
g )OS
) ' A A "I 1
-0.12 T T T
:’ s
H Vertical
oos| i [ 2 csy P 4
0 l 1 i m:” I L e
A 1 810 nm, 110 fs,2x10" W/em? $EHk s F ¥ CS, 4+ F
AT (8] T i (TOFMS)

Fig.1 TOF mass spectra of CS, induced by 810 nm, 110 fs
laser pulses at intensity of 2x10* W/cm?
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Fig.2 Highly anisotropic angular distributions for S* and
C* ions at a laser intensity of 2.2x10* W/cm?*
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Fig.3 TOF mass spectra of CH, induced by 810 nm,
110 fs laser pulses at intensity of 2x10" W/cm?®
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Fig4 TOF mass spectra of CH;OH(left)and CO(right) induced by 810 nm, 110 fs laser pulses at intensity of 2x10* W/cm®
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