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Education

1. Ph.D. Technological Physics Engineering (2017-2021): Instituto Superior Técnico, University of
Lisbon, Lisbon, Portugal.

Thesis title: Controlling the microscopic and macroscopic aspects of high harmonic generation in

solids.

The novel solid-state HHG generation in semiconductors, wide bandgap dielectrics, and thin films has

been studied. We have also explored the non-linear propagation effects of the driving field inside the

bulk crystal and its impact on the emitted HHG spectrum. The self-emission of harmonics has been

used to image the nano-objects and nanostructures through ptychography by a single solid-state

source and probe beam. Furthermore, the ultrafast high energy density states have been created and

measured using femtosecond laser pulses and measured the ultrafast changes in the XUV optical

properties and electronic structure using ultrafast HHG spectroscopy.

2. MS Physics (2010-2012): COMSATS University Islamabad, Lahore, Pakistan.

Thesis title: Design and Fabrication of Prototype Transversely Excited Atmospheric (TEA) Nitrogen

Laser. http://nitrogenlaser.weebly.com/n2-thesis. html

Jobs Experiences
1. Laser Scientist (Associate Research Scientist) (October 2023---): Biodesign Institute, Beus CXFEL
Laboratory, Arizona State University, Tempe, USA.

e Leadership roles in laser science at CXFEL Labs.

e The design, development, and operation of advanced laser setups, femtosecond
synchronization of multiple laser amplifiers with accelerator RF systems, and integration
of sophisticated controls and diagnostics of photon and electron beams with optical
techniques.

e Implementing plans for OPA/OPCPA schemes to generate tunable ultrashort laser pulses
spanning UV, visible, and mid-infrared spectral regions.

e Conducting time-resolved X-ray studies in solid, gas, and liquid targets.

e  Work in multidisciplinary teams and with future facility users in different research areas
or academic units to perform cutting-edge experiments.

e Train and supervise students and postdocs, develop protocols and prepare
reports. Review scientific literature to develop research plans, interpret results, and
publish scientific findings.
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2. Laser Optical Engineer (July 2022- October 2023): Extreme light laboratory, Department of Physics
and Astronomy, University of Nebraska Lincoln, Nebraska, USA.
e Responsible for the reliable daily operation of 3 state-of-the-art high-power (100-999

terawatt) solid-state laser systems (Diocles) and their associated pump laser for the following

research fields: (1) Laser-accelerated protons for cancer therapy, (2) Controlled release of
energy from nuclear isomers by laser-driven x-rays, (3) Relativistic Optics — Interactions of
Electrons with Laser Light at Highly Relativistic Intensities, (4) Ultra-Low Emittance Electron
Beams from Laser-Plasma Photo-Cathodes, (5) Laser-Produced Coherent X-Ray Sources, x-ray
spectroscopy or imaging experiments, and data analysis. | am also responsible for advanced
laser diagnostic systems used to confirm the acceptable quality required for user experiments
and ensure that lasers are operated per approved operating procedures for DOE and LaserNet
USA users.

3. Postdoctoral Scholar: Department of Physics, University of Central Florida, USA. (Oct 2021-July
2022)

e Surface electron and molecular dynamics by using femtosecond ultraviolet (XUV) pulses
generated through high harmonics in gases and solids in conjunction with photoemission
spectroscopy.

e Preparation and characterization of sub-monolayer surface on substrates in an ultra-high
vacuum environment.

e Static photoemission spectroscopy by using XUV pulses generated through high harmonic
generation in gases to map the transition from non-metal to metal by measuring the valance
band structure.

4. Early-Stage Researcher: Extreme Light Infrastructure-Attosecond Light Pulse Source (ELI-

ALPS), Szeged, Hungary. (Jan 2017-Aug 2017).

e | was part of the SYLOS group and contributed my part in the assembly, commissioning,
testing, and optimization of the second implementation phase of the SYLOS laser of the
ELI-ALPS, Szeged Hungary.

e My tasks and responsibilities covered beam distortion characterization for a new design
of thermal lens compensation in a Ti: S-based preamplifier system and experimental
preparation of a pump-probe setup based on the transient diffraction method.

5. Lecturer: Dept. of Physics, Govt. College University Faisalabad (GCUF), Sahiwal Campus, Sahiwal,

Pakistan. (Oct 2015-Nov 2017).

e | was instructing Nuclear Physics, Quantum Mechanics 1, Classical mechanics, Waves and
oscillations, Relativity, and Cosmology to undergraduate students along with the
development of an undergraduate physics lab.

6. Research Assistant: Dept. of Physics & Astronomy, College of Science, King Saud University (KSU)
Riyadh, Saudi Arabia. (June 2014-July 2015).

e Development of low-cost prototype electrical pump source and prototype Transversely
excited (TE) Nitrogen laser. (2016-2017)

| worked as a Co-Pl in the Developmental Research Grants Program (DRGP) having grant no.

M Y-36-2 funded by the KACST, Saudi Arabia.

e The basic aim of this work was to develop a prototype electric pump source and TE Nitrogen
laser for energetic laser pulses, optimization of laser, and its applications in laser-matter
interaction.

¢ Engineering of Semiconductor-Sensitized Nanostructured Solar Cells (2013-2015)
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The main contribution was the fabrication of thin films by the Atomic Layer Deposition (ALD)

technique for Solar cells and membranes for water treatment. Atomic layer deposition of TiO,

film on a polyethersulfone membrane and their UV-VIS NIR spectrometry, XRD, SEM, AFM,

TEM, and optical and electrical investigation of TiO2 thin films have been carried out.

7. Lecturer: School of Science and Technology, Department of Basic Sciences, University of
Management and Technology (UMT)-Lahore, Pakistan. (Oct 2012-Oct 2013).

e | have been teaching Applied Mechanics, Applied Physics, Laser Physics, and Applied
Mechanics & Applied Physics lab (undergraduate level) and contributed my part to the
development of the Optics lab for the undergraduate level.

8. Research Assistant: Dept. of Physics, School of Science & Engineering, Lahore University of
Management Sciences (LUMS). Lahore, Pakistan. (Feb 2012-Oct 2012).
e Design and development of TEA Nitrogen laser (http://nitrogenlaser.weebly.com/). This

research work was carried out at the Lahore University of Management Sciences (LUMS),
Pakistan.

9. \Visiting Lecturer: University of Education, Division of Science and Technology, Township, Lahore,
Pakistan. (Jan 2010-Feb 2012)
e | taught the following courses: Mechanics, Electromagnetic theory, Wave and Oscillation,
Heat, and Thermodynamics as a visiting lecturer at the undergraduate level.
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