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Fig. 1. Time-resolved total ion signals of parent ion as a

function of delay time between the pump pulse at 235 nm

and the probe pulse at 400 nm. The circles are the experi-

mental results, and solid lines are the fitting results.
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Fig. 2. Photoelectron kinetic energy distributions at At =
0 ps and At =92 ps. The arrow at D, indicates the maximum
electron energy by two-photon absorption of probe beam at
400 nm after one-photon excitation of pump at 235 nm.

RATTRER A S, BMHEE. 5 2 f 3ehF
R RV A RT3 1 SGHs FREAFHE N, AR T RE
WL Sy Bl Sy P FE . PB4 ES 1) |] 43 B
Jo i HR A B P g s s ) 116 fs AR AT AT RE 2
Sy AP EEAL R[]

3.2 S SHIRBHIAF

LR B RBEATIEE R T S, SHAREHDLA
FaJa WEHR R S, 25, S8 THFIE S BRI R A,
TESEH R FATRAR T[] AE 38 B[] 73 9 2
TR, AN RAE T IR SE IR T AL 753
&, K 3 I RISER N IS R] 3 B e 155 %
IEE] S, A T RER B s e, AR T
15— S0 R — A~ L T R 0 3 38 bR
(CERITN 200 fs) AUEAURIUG . SATHEIYHER
Zhiar, MR 106 ps (AFIEEEN £2 ps)
B Sy A7, L THRE] 60 ps (ANHE N
+3 ps) IRA AT eSS —HAS T, &40 R A ]

4000
3500
3000
2500
1500
1000

Intensity/arb. units

500

0F

9T 200 400 600 800 1000
Delay time/ps

Bl 3 K RIER B9 235 nm A L 400 nm SR 40 T 4k
Ao 0 B A s I ) s M £k, B P AR SR SR A R, IR AR
UG EER

Fig. 3. Time-resolved total ion signals of parent ion as a
function of delay time between the pump pulse at 235 nm
and the probe pulse at 400 nm. The circles are the experi-

mental results, and solid lines are the fitting results.
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Fig. 4. Photoelectron kinetic energy distributions (PKE) at
different time delay observed at 235 nm pump and 400 nm

probe.
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Abstract

Interaction of light with matter has always been important in the field of natural science. Particularly, the
ultrafast radiationless relaxation induced by UV light of molecular electronic excited states accompanied by
ultrafast energy transfer plays an important role in the natural photophysical, photochemical and biological
reactions. Generally, the molecular electronic excited state can be deactivated through a variety of decay
channels, including dissociation, isomerization, internal conversion, intersysterm crossing, vibrational energy
redistribution, and autoionization. This complexity of relaxation channels brings about a wide variety of
deactivation mechanisms. The ultrafast nonadibatic relaxation dynamics of the excited state of phenylacetylene
is studied by using femtosecond time-resolved photoelectron imaging and femtosecond time-resolved mass
spectrometry. The first excited state S, of phenylacetylene is excited by 235 nm pump light, and the excited
state deactivation process is detected by 400 nm probe light. The time-dependent curves of parent ions include
two exponential curves. One is the fast component with a time constant of 116 fs, and the other is the slow
component with a time constant of 106 ps. The time-resolved photoelectron kinetic energy distribution is
obtained from the time-resolved photoelectron images. Combined with the time-resolved photoelectron
spectroscopy data, the fast component with a time constant of 116 fs is found to reflect the internal conversion
process from S, state to S; state. The experimental results also show that S; state is arranged by internal
conversion, and the inter system jump process to T, state is an important attenuation channel. This work

provides a clearer physical picture for S; state nonadibatic relaxation dynamics of phenylacetylene.

Keywords: phenylacetylene, photoelectron imaging, intersystem crossing, time-resolved spectroscopy
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