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Previous studies on thymine
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Anion photoelectron spectroscopy
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Photodetachment and autodetachment photoelectron spectroscopy
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Principle of photoelectron spectroscopy and autodetachment

Franck-Condon principle

BE = hv - KE
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Principle of photoelectron spectroscopy and autodetachment

Neutral molecule, pn>2.5D

Franck-Condon principle dipole bound state
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Principle of photoelectron spectroscopy and autodetachment

Neutral molecule, pn>2.5D

Franck-Condon principle dipole bound state
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Experimental set-up
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Non-resonant photoelectron image and spectrum
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Photodetachment spectrum
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Resonant photoelectron spectra and images

Frequency (cm™)

0 100 200 300 400 500 600 700
1 . ! . [ . I f ] . I . I . I
5
15
10
1 16
6
1 13
threshold | o 12,14
9
7 8
w
e
T T T T T T T T T T T T
26100 26200 26300 26400 26500 26600 26700 26800

Photon Energy (cm™)

° (a) 379.59 nm
(1)

T T T '
. (b) 379.26 nm
i
5, (2)

0
0, (c)377.72nm
7 (5)

)

0, (d)377.61 nm

I ﬁ (6)

(©) 3?5 89 nm f,

o

JJ

0, ()374.72nm

J/\N&\ )

ﬂ: (g) 373. 16 nm

iy

I@IIE@!I

0

® (h)372.52 nm
13 (16)

0

26000

26400 26800
Binding Energy (cm™)

a4 o

00  (a)378.32nm
I b P
2,47 (3)

0, o (6) 377.97 nm
| |° 257 (4)
I

_....__._z "'-"h

(c) 376.96 nm
o d
’D 1'2! 102050
L

2! (d) 376.38 nm

o pl=l

20?0

el ®)
[+]

e Y el

UD (e) 375.50 nm

|,° 9y 475,
| 4 o
I

| dia

j 1
A

(f) 37421 0m

e o
29y On 2; |°2;4;
2 0 405 ] III | l B
(| |
(12) TN .| '.ll
U "’.w',‘

(g) 373.97 nm 1

il 0 []
4070 OO |
a» | | B
I I\ 7
I "
e N WA
(h) 373.71 nm 3
5-‘-',;-‘ 0
o0

' s et Sed Iy

26000 26400 26800

Binding Energy (cm')



Comparison between non-resonant and resonant spectra
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Comparison between non-resonant and resonant spectra
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Assignments of dipole-bound states
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Assignments of dipole-bound states
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Assignments of Franck-Condon inactive peaks
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Summary

Accurately determined the electron affinity of N1[T—H]® to be 3.2635 + 0.0006 eV
and the binding energy of dipole-bound ground state to be 238 £ 5 cm;

Highly non-Franck-Condon resonant-enhanced photoelectron spectra were obtained
due to state-selective vibrational autodetachment via dipole-bound states;

Obtained 11 fundamental vibrational frequencies in the low-frequencies regime.
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Assignments of dipole-bound states
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Assignments of dipole-bound states

Neutral state Dipole-bound state
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Assignments of dipole-bound states

Neutral state Dipole-bound state
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Assignments of dipole-bound states

Neutral state Dipole-bound state
16 13"
15 i
—= 12
11
14 57
13 1
—_— 4 07 0
2 B —12___ 279"/2"4"5"
o —— 11 "
oy’ h — 10,
00 I!! g!; ! 4|;5|;
9 2
5, A %o
4; —f —8 o7t
—r 172"5'
119! —d— —L 6]
W1
- E—
—4 25!
00
—2 5
1
0, W ;
< BE 238 cm’' 2,
wl--—--==-"=-"="====-= 0!0
I 0
26322 cm” 1
26084 cm’

|

N1[T-H] ground state

26000

(h) 373.71 nm
-
SUTD
o
(14) o

\
| '\«N-\-_._JI\.—-_'M.

Lm

JLp

||.|| | l

26400 26800
Binding Energy (cm')




Assignments of dipole-bound states
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Assignments of dipole-bound states
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Assignments of dipole-bound states
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Assignments of dipole-bound states

Neutral state Dipole-bound state
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Assignments of dipole-bound states

Neutral state Dipole-bound state
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Non-resonant photoelectron image and spectrum
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