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ABOUT ME

o Experimental accelerator physicist with 5+ years of theoretical and experimental experience in
beam phase space manipulation and structure wakefield acceleration.

¢ Proficient in new manipulation methods and diagnostics development, entire experiment
process starting from design to analysis.

o Big interests in 6D phase space manipulation methods and their applications.

» A beginner-level teacher; full-time supervisor of 1 PhD candidate, thesis advisor of many PhD
candidates.

e Trying to provide students great opportunities and introduce great people as my great teachers
did.

WORK EXPERIENCE

Assistant Professor of Physics (Aug. 2023 - Present)
Department of Physics, Northern lllinois University

Leading experiment / Accelerator operator / Laser optics / Vacuum work / Lattice design /
Diagnostics design

2-6D correlation control / Emittance repartition / Collective effects / Overall structure/plasma
wakefield

High brightness source / Advanced diagnostics

Enrico Fermi Named Fellow (Jul. 2018 - Dec. 2021)
High Energy Physics, Argonne National Laboratory

Leading experiment / Accelerator operator / Laser optics / Vacuum work / Lattice design /
Diagnostics design

Injector optimization / Facility maintenance and upgrade

Emittance-exchange / Flat beam transform / Bunch shaping methods / High gradient structure
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High transformer ratio / Collective effects / BBU in structure wakefield / High brightness source

Single-shot diagnostics / Photo/field emission cathodes

Post-doctoral appointee (Mar. 2017 - Jun. 2018)
Pohang Accelerator Laboratory
Lattice design / Leading experiment

Emittance-exchange / Structure wakefield (high efficiency) / Medical accelerator

Research Aide Graduate Student (Jun. 2012 - Apr. 2016)
High Energy Physics, Argonne National Laboratory

Leading experiment / Accelerator operator / Laser optics / Vacuum work / Lattice design /
Diagnostics design

Injector optimization

Emittance-exchange / High-gradient structure wakefield / Ultrafast electron microscopy

HONORS AND AWARDS

e Enrico Fermi Named Fellowship 2018 - 2021

o Distinguished performance award,
8th International Accelerator School for Linear Colliders 2013

e OQOutstanding T. A., Department of Physics, POSTECH 2013
e Outstanding T. A., Department of Physics, POSTECH 2011

National Scholarship for Science and Engineering 2007 - 201

RESEARCH VISION AND INTERESTS

“6D phase space by design: designing ideal 6D phase spaces for various accelerator applications
and developing manipulation methods to realize designed 6D phase spaces”

o Beam physics with particular focus on phase space manipulation
o Experimental researches of advanced accelerator concepts
o Physics of accelerator-based THz / X-ray radiations

o Medical and industrial applications of compact accelerators

RESEARCH ACTIVITIES

*Iltems below show highlighted research directions and associated R&D.

Beam Physics

Longitudinal bunch shaping High brightness source

o Arbitrary profile shaping using o Capillary Trojan horse

emittance-exchange (EEX) « High-gradient X-band gun powered by

two-beam acceleration (TBA)
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o CSR-free shaping using transverse
deflecting cavities

» Lossless arbitrary shaping using
transverse wigglers

Electron cooling CSR effect mitigation
o Modulation boosting using a wiggler e CSR shielding effect in EEX
Diagnostics 2D correlation control
» Single-shot wakefield measurement « Arbitrary correlation generation using
transverse wigglers or high-frequency

« Single-shot transverse phase space

structures
measurement

» Ultra-high-resolution longitudinal
measurement using EEX

Advanced Accelerator Concepts

High transformer ratio

« Highest transformer ratio in wakefield accelerations (SWFA) (R~5, 7)

Two-beam acceleration

» High power generation from 11.7 GHz metallic structure and the first demonstration of TBA-
staging in short-pulse regime

Structure R&D support

» Participation of various structures’' development and high-power tests

Light Sources

Bunch train generation

e THz-bunch train generation using transverse wiggler and EEX
» Deflecting-cavity-based shaping for high charge bunch train for THz-SWFA

» THz bunch train generation using micro-lens array

Extremely low energy spread Multi-color radiation
e Bunch compression using double EEX o Double EEX with wakefield modulator to
and nonlinear magnet to control time- generate time-controlled spectral bunch
energy correlation train

Medical/Industrial Applications

Klystron development Medical accelerator

» High-efficiency S-band klystron o Accelerator-based Boron-Neutron-
Capture-Therapy (ABNCT)

TEACHING VISION AND INTERESTS



“Provide environment, knowledge, experience, opportunities, and network to help students’ self-
motivation and understanding”

« Individual or small group discussion regarding students’ goal
e Hands-on experiment classes

o Accelerator physics, classical mechanics, electromagnetism classes

TECHAING ACITIVITIES

MS/PhD Supervision

« Jimin Seok, UNIST, PhD program (2017 - 2021)
Thesis topic: Beam manipulation using double emittance-exchange beamline
Currently post-doctoral appointee of Pohang Accelerator Laboratory

Thesis Support
« Tianzhe Xu, Northern lllinois University, PhD program (2018-2021)
« Gongxiaohui Chen, lllinois Institute of Technology, PhD program (2018-2020)
« Maomao Peng, Tsinghua university, PhD program (2018-2019)
« Nathan Xin Nie, University of Chicago, MS program (2018)
« Aliaksei Halavanau, Northern lllinois University, PhD program (2015-2017)
« Qiang Gao, Tsinghua university, PhD program (2015-2017)
« Nicole Nevau, lllinois Institute of Technology, PhD program (2014-2018)
« Jiahang Shao, Tsinghua university, PhD program (2014-2016)
« Dan Wang, Tsinghua university, PhD program (2014-2016)
Teaching/Mentoring
e AWA Intern Advisor

Emmanuel Aneke, 2021

e Summer Internship Program

Tamara Gonzalez Acevedo, University of Puerto Rico, 2019

e Teaching Assistant
Physics Experiment Ill class, POSTECH, 2012
Physics Experiment | class, POSTECH, 2011
Physics Experiment Il class, POSTECH, 201

PUBLICATIONS

Peer-reviewed publications

1. H. Kong, M. Chung, D. S. Doran, G. Ha, S.-H. Kim, J.-J. Kim, W. Liu, X. Lu, J. Power, J.-M. Seok,
S. Shin, J. Shao, C. Whiteford, and E. Wisniewski, “Fabrication of THz corrugated wakefield
structure and its high power test”, Sci. Rep. 13, 3207 (2023).
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