Dissociative Electron Attachment to CO molecule
probed by velocity slice imaging technique
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Dissociative Electron Attachment to CO

e~ +CO(1ZT) - CO™ - O (®°P)+C(°P) Process 1
e~ +CO(1xt) - CO™ -0 (°P)+C*(D) Process II
e +CO(*'X")>CO" -0 (°P)+C™('S) Process III

/" Threshold energy:

| Thermochemical parameters
: | D(C-0)=11.09eV
Process I: 9.62 eV ey
Process II: 10.88 eV | | ceP)=0.0ev
] C*(1D) = 126 eV

Process III: 12.30 eV C*('S)=1.42eV
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Q™ Current, arbitrary units

a) Total Collection b) Ton Energy Distributions
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Angular Dependence of Fragment lons from DEA

(O’Malley and Taylor; Phys. Rev., 176 (1968) 207) Azria et.al., J. Phys. B 12, 679 (1979)
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k : incident electron momentum; a;, (k) : energy dependent expansion
coefficients; Y,,(0,9) : spherical harmonics

w=A;—|A| l B l | . even for same _parlty_
odd for opposite parity

2 2
4
f(B)=A Zaje‘aijg +B Zbke‘ﬁkl’kl
k=1




I[I SS9001d z

‘\
L
W
L
150 180

1
120

90

60

30
SCATTERING ANGLE (DEGREE )

:w\m_.:u.wlo: NOI1O3S SSO¥D TVILN3Y¥3d44Id

[ SS2001d x

(DEGREE)

SCATTERING ANGLE

11 1 1 L1 1 1
ON QO @ o9 ™6 OWN T MO o

P E—

(45/,w3 0L) NOILDIS SSOHD TVILNI¥IIdIa




Coherent interference in DEA
(Tian et al., PRA 88 (2013) 012708)
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Velocity Slice Imaging set-up

2D-Detector

SPECTROMETER

at IISER Kolkata, India
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Ion Yield Curve
I I I I I I I I I I I I I I I I I I I I I I I I I I i
N 10*eV i
~ 9.5eV 10.5eV -
= 0/COo NS p
DL 9eV & ?  11ev ]
Sk NG W 7
<r S o  115eV .
n F (@] i
-— (]
cr & (o) ]
2 o o ]
o) o
OFrF & ]
[ [e]
oL e J
N % ]
'.‘ il I I A A A "M" ERRRs -
4 6 8 10 12 14
Electron energy (eV)




Time Sliced Images of O/CO around the Resonance
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Kinetic Energy Distribution
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Angular Distribution of O/CO at the Resonance
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Axial recoil approximation
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v' Finite cross-section in 0° and 180°

Process II

v' Forward-backward asymmetry

R-Matrix theory
Dora et al., Eur. Phys. J. D.70 (2016) 197

Identified 22" resonance




Relative intensity

Comparative Study

Process I Kk Gopeetal., Eur. Phys. J. D. 70 (2016) 134. Process II
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Summary/Conclusion
< Axial Recoil Approximation VALID

< Two overlapping resonances identified.

< Process I :: Kinetic energy release is low.
> or 2 + Il final state, not only Il state is involved.

< Process Il :: Kinetic energy release very low!!
Neutral atom (C) in the excited state
or X + Il final state

< Four partial waves both the cases

< Interference between partial waves : explained forward-backward asymmetry

<> No coherent interference between different states
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