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Abstract

Dissociative ionization of ethanol molecules under
intense laser field at A = 269nm was investigated.
The overall C-H bond breaking is enhanced at A =
269nm compared with A = 800nm and 400nm,
whereas the branching ratio between C-C bond and
C-O bond breaking does not exhibit the dependence
on the laser pulse width which was seen at . = 800nm
and 400nm. These distinct dynamics may attribute to
the different field-induced potential structure and
excitation of high vibration level because of the high
photon energy of 269nm.

(10%-101% )
( )

(> 10%*wW/cm?),

(LD-PES) [1].
(
, , : ) [2],
[3-7].

, (> 10W/cm?, 40fs~1ps)

LD-PES

(A=800nm) 2

A=800nm
[10].

)[2].

C-C
C-0 3
(A=400nm)
2
E(t)

C-O0

[8-11].

C-O0

o

(dE(t)/dt << E(t)w,), LD-PES

20fs ,
LD-PES
[2, 12-15]. ,

A=800nm

, Ti:Sapphire



Fig.1(a)
(CPA) 0.4mJ/pulse (
1kHz). , 800nm,
25nm , 40fs
3 )
(f = 150mm) (f = -75mm)
amm (1/e?)
2mm(1/e?) , 0.5mm  Type-1 B-BBO
(6. =29.2 deg ) 2 (A=400nm)
( ~ 20%). , 2
4nm, 60fs . ,
2
, M2 2
, 0.2mm
Type-1 B-BBO (6, =64.7 deg) 3
2 2
.3
12pJd/pulse, 1.5nm
(Fig.1(b)), 70fs
3 (f = 170mm)
(TOF-MS)
8mm  TOF ( ) 3
90fs . TOF-MS
1.0x10">Torr
: (
)
TOF-MS (MCP)
, 3 TOF
3
. lcm
3.8x10 *ps?/cm ,
1.1cm 8.0cm ,
170fs 530fs (
)- :

3
Fig.2(b) 3 (A=269nm)
TOF
, 2 (A=400nm)
Fig.2(a) : . 3 2
1.0x10" W/ecm?, 2.2x10%
W/cm? .2
, A=800nm  A=400nm
) C-0
[10].
(a)
Femto-source Ti:Sapphire

CPA System Type1880 -

Time delay

= =ode ) =
/

DBS L (f=-75mm)
wp
-,

avad

Type-1BBO
(0.2 mm)

DBS

Time of Flight
Mass Spectrometer

L (f = 170mm)

1.2
3 (b)) e
. °
L]
8 o038 *® o
L]
‘? 0.6 .
2 s e
5} 0.4 | o [}
c 0.2 [T} L
- [}
o Lcossat® (TH N

266 267 268 269 270 271 272
Wavelength (nm)

Fig.1: (a) Experimental setup for dissociative ionization of

ethanol molecules using third harmonic wave of

femtosecond Ti:Sa laser. L; lens, DBS; dichroic beam
splitter, WP; wave plate. (b) Spectrum of the third

harmonic wave.
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Fig.2: The TOF mass spectra obtained for ethanol
molecules with intense laser pulse at (a) A=400nm
(2.2x10" W/cm? 80fs) and (b) A=269nm (1.0x10"
W/cm?, 90fs), respectively.
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Fig.3: The dependence of the ion yield ratio at (a), (c) A =
400 nm and (b), (d) A, = 269 nm on the temporal width of
linearly-chirped laser pulses. The pulse energies of laser
pulses at 400 nm and 269 nm pulse were 40 pl/pulse,
12 pd/pulse (open) and 8ud/pulse (filled), respectively.
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