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Fig. 1. Configuration plot of ground state (a) and ionic
state (b) of CoHsI molecule.
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Fig. 2. Time of flight mass spectrum of photodissoci-
ation and photoionization of CoHsI induced by fem-
tosecond laser pulse at 800 nm (unmarked C element
defaults to 12C).
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Fig. 3. Velocity map images of two fragments from pho-
todissociation of CoHsI at 800 nm: (a) CQH;'; (b) IT.
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Fig. 4. Velocity distributions of (a) CQHgL and (b) It

from photodissociation of CoHsI at 800 nm.
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Table 1. Velocity, kinetic energy and transnational ki-
netic energy of the fragments in the photodissociation of
CoH51.
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A HHE v/ms~t  Ey/eV E/eV
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FRE 402.88 0.1072 0.5751
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Table 2. Anisotropy parameter of fragments in the

photodissociation of CoHsIt.

WOTBT  OMRRERT B 8 x /% x./%

f&fAE —0.09 30 70
CoHF I

mfE 0.11 37 63

ikt 0.95 65 35
It CyHs

mft 0.84 61 39
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Fig. 5. Angle distributions of CQH;r low energy channel (a), CQH;r high energy channel (b), IT low energy channel
(c) and IT high energy channel (d) from the photodissociation of CoHsIT at 800 nm.
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Table 3. Calculated energy level information for ionic
states of CoHsl.
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CoHY, CoHY, CoHf &3 1, b o T8 3
A CoHF AT, X R 7358 CoHsIH — CoHF
+ T A CoH5IT — CoHs + IF. CoHy, CoHY, CoHY
FET NI IR S BB D R R AR, CHoIT
NC—CHEW ™=, @i CoHs I 2 5 15 211
CoHF AT W BERAAR, 15 W03 IR B 2 A1 R0 3l
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Abstract

Halogenated alkanes destroy the ozone layer, and iodoethane is one of the important representative halogenated
alkanes. Time-of-flight mass spectrometry and velocity map imaging technique are used for investigating the photoion-
ization dissociation dynamics of iodoethane, induced by 800 nm femtosecond laser. The dissociation mechanisms of
iodoethane are obtained and discussed by analyzing the velocity distributions and angular distributions of the fragment
ions generated in the dissociation. The measurements by time-of-flight mass spectrometry show that iodoethane cations
generates CQH;’, IjL7 CH21+, CQH;, CQH; and CQHI. The fragments related to C—I bond fragmentation are CQH;r
ions and I ions, and the dissociation mechanisms are CoHsIt — CoHF +1 and CoHsI™ — CoHs 41T respectively. Com-
parison between the configurations before and after ionization shows that the C—I bond length is 0.2220 nm before
ionization and turns longer and becomes 0.2329 nm after ionization. This indicates that the C—I bond becomes more
unstable after ionization and is more prone to dissociation. Moreover, the velocity map images of CoH} and IT ions
are acquired, from which the speed and angular distribution of CQH; and I are obtained. The analysis of speed dis-
tribution of the fragment ions shows that there are two channels, i.e. high energy channel and low energy channel in
the dissociation process for producing CoHF and It ion. The difference between the ratios of the high energy channel
and the low energy channel is small, indicating that the high energy channel and the low energy channel of the two
dissociation processes are similar. According to the further analysis of the angular distribution of the fragment ions, it is
found that the anisotropy parameter of CQH;_ is close to 0 (isotropic), the production channel of which may correspond
to the slow vibration predissociation process. The anisotropy parameters of I ions are higher, which may be due to the
rapid dissociation process on the repulsive potential energy surface. In addition, the density functional theory is used to
calculate the configuration change of the iodoethane molecule before and after ionization, the energy level and oscillator

strength for the ionic state in order to obtain more insights into the photodissociation dynamics.

Keywords: iodoethane, photodissociation, velocity imaging, time of flight mass spectrometry

PACS: 33.80.Gj, 33.20.Lg, 82.80.Ms, 82.30.Lp DOI: 10.7498/aps.67.20181468

* Project supported by the National Key Research and Development Plan of China (Grant No. 2017YFC0212700), the Natural
Science Foundation of the Higher Education Institutions of Jiangsu Province of China (Grant No. 18KJA140002), and the
State Key Laboratory for Artificial Microstructure and Mesoscopic Physics of Pecking University, China.

1 Corresponding author. E-mail: yuzhu.liu@gmail.com

203301-7


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.67.20181468

	1引    言
	2实    验
	3结果与讨论
	3.1 电离前后的构型变化
	Fig 1

	3.2 多光子电离后解离产生的飞行时间 质谱
	Fig 2

	3.3 C2H5+和I+的离子速度成像
	Fig 3
	Fig 4
	Table 1
	Table 2
	Fig 5

	3.4 密度泛函理论计算
	Table 3


	4结    论
	References
	Abstract

