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Deepak Pradeep (ESR 04)
started: October 15, 2021 * Internship: e  attachment mediated o
dissociation (EAD) of O, molecules (detection: HSER KOLKATA

. Velocity Map Imagin
Education: y Viap ging)

(Integrated) MSc in Photonics
Cochin, India

* MSc thesis: crystal growth of Nd/Cr: YVO, for .
laser self Q-switching g\
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Catchy Project % B A WP4: Free cluster reactivity

Understanding bifunctional reaction
mechanisms in CO, hydrogenation on free
clusters.

e Study the interaction between
isolated bimetallic clusters, CO,,
and H, in the gas phase.
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CLUSTER NEW SOURCE: A DUAL-LASER ABLATION SOURCE
SPECTROSCOPY

New source: two planar targets:
B e Lower material consumption
e Flexibility in elemental composition

ablation laser
reaction
gas

carrier gas

[I Present source: laser ablation of a pure metal rod
|
A
i

sample rod
skimmer

* Produce clusters by laser ablation

e React clusters with CO, and/or H,

* |R spectroscopic characterization

* Mass spectrometric detection

* |R spectra complemented by DFT
calculations.

Bimetallic cluster source at KU Leuven
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MY PROGRESS

INVENTOR: adapt KUL source design for LEARN CLUSTER PRODUCTION: existing source

RU instruments EXAMPLE: Cu clusters

Copper cations

0.14 A
012 ] s | Clusters are sensitive to:
_ cuy”
S o1 | 1. Target rod rotation.
-*E," 0.08 ] i | 2. Laser intensity and focus.
8 T ' ‘ ' ‘ ! +»
= 006- 1 3. Gas pressure.
o ] ]
0.04 1 e L, 4 4. Delay between gas and
' ' laser pulse
0.02 1 el ol " - 1
O_ &
* Introduce some new parts S 1m0 om0 a0 ek soo
e Adapt parts of the moving system to fit the mz

source inside the chamber.

e Made 2D drawings for the workshop.
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PLANS FOR THE COMING 12 MONTHS

e Secondment 1: ULM (MAY- 1t project: 3d TM doping of Cu clusters lowers CO, activation barrier
JUNE 2022) on reaction kinetics ) S PP — P

e Commission new cluster source  20{ 7 . T8 L “LAAOOR o o A , '- o o]

. ) 150- /“)\’\ <\‘b fT\ <b {D \/D tjr:\ ;dl\ J’i \‘*Cc/< _ é\ﬂ\/ - cus -
e Spectroscopy of CO, activation 0Lt —. [ e {’\/ i 1
by 3d TM-doped Cu clusters ol | N ] ‘ ‘ | | ]
(beam time June 2022) Il - W N 1 | | L Tl |
%‘ i :'; ...... — . Cu, .
. ot — T Zn2 i CugCO,

e DFT calculations on observed IR § - ) =D =y N i ] i
spectra (with Barbara, BME ¥ 1001 < = i h
Budapest) Eaud - IR\" ] y

_ o ~200- e N 1 . 1

e Spectroscopy of H, dissociation N . ] ‘ | ‘ |I |I )

by 3d TM-doped Cu clusters. e, et ) .
(write beam time proposal in i cuco, i
May 2022) Héltzl et al., Phys. Chem. Chem. Phys., 2021, 23, 21738-21747 . Cuceco, |

Chose MCu,* (M=V, Mn, Co) clusters based on ] ]
simulated isotopic distributions. ] | ‘ |I |I ]
Option: isotopically enriched Cu-65 420 440 460 480 500

miz
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FURTHER TRAINING

CONFERENCE ATTENDED:

e |IMM symposium: research pitch Institute for

Molecules and Materials
Radboud University

SKILLS TRAINING:

. \2/\(/)r20ic)e beam time proposal (November EEH M

e Social Dutch course | Radboud T Languages

experts in language and communication
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