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Objective

The goal is to probe in vacuo time dependent rotational relaxation dynamics of hot
molecular ions such as OH via spontaneous emission.

Experlmental I\/Ieasurement and AnaIyS|s

'0.2-035 |

‘l
\ ‘SN
- r
5 ’
L. T \\ '
. “.'.. & .
’ ‘-v -
. R -
Os~\
P -

* Relaxation rate can be measured from time dependent intensity of rotational lines
which is experimentally challenging.?!

* Previous work were able to detect either spectroscopy at a single temperature or
dynamics at cryogenic temperature.i
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« Use an Electrostatic lon Beam Trap (EIBT) equipped with in trap VMI spectrometer
to probe rotational cooling dynamics.%’

Experimental Set-up® Raw VMI DATA - Circularization and Centering - Abel
» Hot OH ions are trapped inside Electrostatic lon Beam Trap (EIBT). Transformation - Background Subtraction - Calibration to eKER
* Trapped ions are photodetached using CW 682 nm laser. Circularized VM| data Abel Transformation
* Photoelectron spectra (PES) are collected using VMI 1200 ¢ 1
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Rotational Cooling and fitting to Model
OH (1z ) +hv - OH (ZI_IB/Z & 2|_|1/2) T e Time Range: 0.35 — 0.60 sec

The Detachment Process and Theoretical Model

2 1
OR X ) — R2=0.96 ; T=2437 £ 112K
o g . i 9/2 _ Time Range (sec) | 0.06 | | |
Prediction ' OH X “My), - 2500 IR o »EXperimental Data
of phOtOe|ECtrOn 11/2 ¥ 4 . £ Qlt Rln = 7/2 300071 060085 11 g OO 5~ Fit data (Model) _
——0.85-1.10 =
O3 [P3 Q3 R3 ot 2500 t —1.10-1.35 O 0.04 i
SpeCtra 9/2 z i3 P8 I 5/2 @ 1.35-1.60 O A »Total P3 Transitions
R A A 3/2 5 2000 — 160185 ® 0.03 A P3 transitionsJ=2-30 .
027 i * Y 1/2 8 —1.85-2.10 N N
7/2 4 4 Al | 15001 [l ~ ——2.10-2.35 T 902k , Total P1 Transitions ]
5/2 A1 & B NI = 2920 E "~ P1 transitionsJ=4-30
35 4 . 2.60-2.85 = .
ML Jhd IREN :~M-|N- Id b RS Shdd dada ; | \Flttmg of one peak oy
NS | | 500 [ \ ~___
y:N“ | | 0 & — oo
Photodetachment | ‘ oKE (o) o 0.05 0.1 0.15 0.2 0.25
relative cross section 3 ‘ ekE (eV)
model (J-dependent) — Rotational Levels Cooling*
(see ref 1 for detalls) 0 . . . .
OH X 12 0.15 1
2
4000
25 o . PES prediction® 2500 |
Intensities of O S | X Cooling
. 5
520 and S tra?s!gcl)ns ; Include - | 5 3000 rate c 01
2 are negigioie ., - Boltzmann ) Q3 S 2500 =
0 ¥ . 2 ©
£ 157 - Q3 | Distribution S 2 Q1 = 2
= * S = 2000} o
@] % ) =15 qV) D
=101 ™, : i S = 2
2 ", ! P3 4+ 8 . | = 1500 | - 0.051 j=78
S : o u 'R3 | 5 =68,
= 5 R1 ***** * @ﬁﬁ P1 - . Rl Pl o 1000 ¢t | J=5
W, #* | J=48:
) | ***; . **;@qe* \/\Pg 500 | | =
1.55 1.5 145 1.4 0.05 0 0.05 Teammig T = | P
Transition energy (cm™) ~ x10° eKE _(eV) "apping Time (sec) o0 1 o 2 2d ’
gy Adopted from ref 1 Trapping time (sec)
Only P3 and P1 Transitions are targeted In the experiment Conclusion & Future Direction
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« Work In progress* towards rate coefficients calculation.
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