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Historical
(some) C2H3O−/C2H3O spectroscopy

First evidence for dipole-bound excited states (DBS) Herzberg-Teller bands in Ã− X̃
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HR-PEI measurements - vinoxide photoelectron spectrum (PES)
C2H3O(Ã2A′, X̃ 2A′′) ← C2H3O−(X̃ 1A′)+hν
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PES
comparison
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PES
Structure - X̃ 2A′′ rotational
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pgopher Lineberger const.

Cs

cm−1 A B C
X̃ 2A′′ 2.1952(2.219) 0.3737(0.3758) 0.3193(0.3207)
X̃ 1A′ 2.5162(2.493) 0.3545(0.3622) 0.3107(0.3159)
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PES
Structure - X̃ 2A′′ rotational
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PES X̃ 2A′′
normal-mode decomposition
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vibrational modes - ab initio, expt.-Neumark, expt.-ANU
mode type sym. X̃ 1A′ X̃ 2A′′

ω1 CH2 asym. stretch a′ 3068 3148
ω2 CH2 sym. stretch a′ 2986 3037
ω3 CH(3) stretch a′ 2585 2849
ω4 CO stretch a′ 1550 1528
ω5 CH2 bend a′ 1396 1486
ω6 HCO bend a′ 1550 1366
ω7 CC stretch a′ 1182 1137 1135(1)
ω8 CH2 rock a′ 960 957
ω9 CCO bend a′ 524 498 502(1)
ω10 CH(3) out plane wag a′′ 943 886
ω11 all CH wag a′′ 358 557
ω12 CH2 twist a′′ 686 404
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PES C2H3O Ã 2A′ ← C2H3O− X̃ 1A′
excited state: vibrational normal-mode decomposition
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vibrational modes - ab initio, expt.-Miller,
expt.-ANU

mode type sym. Ã 2A′

ω1 CH2 asym. stretch a′ 3068
ω2 CH2 sym. stretch a′ 2986
ω3 CH(3) stretch a′ 2585
ω4 CC stretch a′ 1533 1541(1)
ω5 CH2 scissors a′ 1403 1397(1)
ω6 HCO bend a′ 1218 1221(1)
ω7 CO stretch a′ 1002
ω8 CH2 rock a′ 961
ω9 CCO bend a′ 436
ω10 out-of-plane bend a′′ 946
ω11 out-of-plane mode a′′ 799
ω12 out-of-plane mode a′′ 705
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PES C2H3O Ã 2A′ ← C2H3O− X̃ 1A′, X̃ 2A′′
PES vs CRDS
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Photoelectron angular distribution (PAD)
Signatures

532 nm

355 nm

I(ε, θ) = σ(ε)
4π

[1 + β(ε)P2(cos θ)]
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Photoelectron angular distribution (PAD)
Slices
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Dipole-bound state enhancement

## ' area relative to 00
0
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Dipole-bound state enhancement
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Dipole-bound state enhancement
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Dipole-bound state enhancement
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Dipole-bound state enhancement
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DBS: PES enhancement near threshold
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DBS near threshold
Origin 00
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DBS vibrational coupling
91

0 enhancement
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DBS vibrational coupling
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DBS vibrational coupling
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DBS vibrational coupling
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Summary and Conclusions
C2H3O (Ã 2A′, X̃ 2A′′)← C2H3O− (X̃ 1A′)
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Summary/Conclusions
HR-PEI measurements of C2H3O− photodetachment
Origin band FWHM ∼ 5 cm−1 - rotational envelope
Anisotropy parameters determined
(vibronic coupling - to be verified)
DBS resonances
near theshold FWHM . 0.5(1) cm−1

resonance has a band shape - may be additional structure
DBS mode enhancement
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End (Appendix)

Spectrometer
Velocity-map imaging (VMI)
PyAbel - Abel transforms



Spectrometer - photodetachment/photofragmentation

anion source mass separation TOF VMI
pulsed molecular jet

HV discharge

gating-bunching
re-referencing unit

photodetachment: electron
velocity-mapping lens

MCPs and
phosphor detector

Nd:YAG laser
355 nm and harmonics

OPO laser 220 nm−1750 nm

Fast beam spectrometer:
Cyr PhD Thesis (UC Berkeley 1993)

Velocity-map imaging lens:
Eppink and Parker Rev Sci Instrum 68 3477 (1997)

Gating-bunching-rereferencing unit:
(ANU) Dedman et al. Rev Sci Instrum 73 2915 (2001)

Photodetachment:
A− + hν → A∗ + e−

A−

A
EA

E
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Velocity-map imaging
HR-PEI

VMI lens coaxial with ion-beam
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e− trajectories
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Inverse Abel transformation: PyAbel: https://github.com/PyAbel
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PyAbel: Abel transform software
https://github.com/PyAbel
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