| RRERHEA

E/MSTRHREIRENERSE

DEN  XRE

20244

F9OA14H




Bl CONTENTS

B ssvnes

B EEEess

g wBass

O mstss

B s




HUERMIERES: AR (CV)
CVeegi L SITERREREG N TR, NMmXEmiis

(" ™

> PAGBE: %R, itht, BiESE, wpE..

> AeE5: BEIFD, BX/ARER, Tk, GPA, £EFE..

> DAIxEE: Ehaikee, BIHER, 1558E7..

> ARER: 37 EA, EREEINERN, @2FEETIFNERES

> SWEREERH: SWEAR, Hh, ExR, S8

> SRIGRIN: RIMAEFRR, KGHIRESF D, AN

> BN RFRIER: FIHFEHNNE (AIEERARN) | KIRIEELX,
NEK¥, HEFIRFRXAS], BE&aFm8E




=

J A

BHES: ©AERD

Junde Liu

Date of Birth: October 1996

Email: liujunde@iphy.ac.cn

Major: Condensed matter physics
Supervisor: Hong Ding and Tian Qian

Graduation Date: June 2024
Tel: +86 151-1631-8190
Degree: Ph.D. candidate
Address: Beijing, China

Research interests: ultrafast angle-resolved photoelectron spectroscopy, photo-induced

phase tr pplication of hine learning method to data processing

EDUCATION

2014.08 - 2018.07 University of Chinese Academy of Sciences Physics Bachelor (GPA : 3.81/4.00)
2017.08 - 2017.12 National University of Singapore Physics Exchange (GPA : 4.83/5.00)
2018.08 - Present Institute of Physics, CAS Physics PhD (GPA : 3.96/4.00)
MAJOR COURSES

» Mathematics: Linear Algebra, Math | Analysis, Di ial Group Theory, Probability Theory and

Mathematical Statistics

» Physics: Advanced Quantum Mechanics, Solid State Theory, Experimental Methods in Solid State Physics, Introduction
to Condensed Matter Physics, Nonlinear Optics, Density Functional Theory and Applications, Principles and
Appli of Photoel P Py, S ductivity Physics, N pic Physics

PERSONAL SKILLS

» Frontier research in condensed matter physics: Photo-induced hidden states in strongly correlated materials,
laser-induced ultrafast non-equilibrium process

»  Ultrafast laser generation and applications: Design and construction of deep- and extreme-ultraviolet coherent
femtosecond light sources based on the high harmonic and nonli p

»  Construction of ultra-high vacuum systems: Ability to design, build and maintain complex ultra-high vacuum
systems independently

» Measurement of film and surface: familiar with the vacuum transfer of two-dimensional materials and
ARPES/AFM/RHEED characterization

»  Construction of laboratories: Proven experience in the construction, and upgrading of large ifi
installations and laboratories

»  Use of scientific software: Proficiency in Igor Pro, Solidworks, LabView, and Python

> 1 Proficil in English li reading, writing, ic reporting, and

MAJOR PROJECTS

2019.07 - 2021.11  Design and construction of HHG-based time-resolved ARPES

»  Main work: Designed and built an ARPES system, including an ultra-high vacuum analysis and sample processing
system, a fast sample loading and sample transferring system, a helium lamp ultraviolet light source, and a six-axis
low-temperature manipulator; Designed and built an extreme ultraviolet light source based on HHG in rare gases,

luding the i b analysis and focus process; The bination of the coh pump-probe light
source and the ultra-high vacuum ARPES system was dq d and achieved, including vacuum differential, the
temporal and spatial overlap of the pump-probe laser at the analyzer focal position; The control program of the system
and the linkage between the analyzer SES and program of delay stage were written based on LabView and C++; The
program for data processing and analysis was written based on Igor Pro, including data loading, data visualization, data
transformation, and data model fitting and analysis.

»  Results: The photon energy of the HHG source covers 12eV to 40.8¢V and the HHG-based time-resolved ARPES

(CV)

setup generates a flux of 10" photons/s with tunable photon energy selectively among 12, 16.8, and 21.6eV at high
repetition rates (up to 400kHz). The energy and temporal resolution of the 18" order (21.6eV) are determined as
157meV and 154fs, respectively. The ultimate vacuum of the analysis chamber reaches 10" torr and the measurement
temperature of the sample can be as low as SK.

2022.01 - 2023.03 Design and construction of 6eV/7.2¢V time-resolved ARPES based on nonlinear crystal

»

Main work: Designed and constructed time-resolved ARPES based on femtosecond deep-ultraviolet coherent light
source by using nonlinear optical crystal (LBO/BBO/KBBF), including the generation of a deep-ultraviolet coherent
laser, pulse width compression based on the concave multi-pass focal cavity, dual-pump coherent light source and
Pockels cell-based pulse picking module; Designed and implemented the connection between the atmospheric pressure
optical path and ultra-high vacuum ARPES system.

Results: Successfully built time-resolved ARPES system based on multi-band UV light source with three photon
energy (1.2eV/2.4eV/3.6eV) of pump laser depending on experimental needs. The energy and temporal resolution are
determined as 15meV and 100fs, respectively. The ly adjusted from 1kHz to 10MHz.
The ultimate vacuum of the analysis chamber reaches 10" torr and the measurement temperature of the sample can be

rate can be

as low as 5K.

2022.01-2022.10 Removal of noise and grid structure from ARPES spectra via deep learning method

¥

Overview: Developed a novel method to improve spectral data quality using deep learning techniques. By applying
this method to the spectra processing, the scientists will be able to overcome instrument limitations and obtain
higher-quality data more efficiently, which can contribute to discovering detailed physical features.

Results: Based on the low-dimensional structure in the high-dimensional data, a novel spectra-processing algorithm is
designed to achieve the effect of removing the extrinsic structure such as noise, grid, and spurious signal by using the
correlation information of the data itself without the need for the training set, thus has better robustness and
universality, which has wide application in the field of spectra processing.

2022.10 - present  Electronic structure study of the hidden state in the strongly correlated system 1T-TaS,

>

Overview: 1T-TaS; a strongly correlated material with rich physical properties such as charge density wave, Mott
phase, i order, and sup: ivity, has received close attention from researchers recently. In particular,
1T-TaS; can be induced and modulated by ultrashort pulsed laser and electric pulses to the hidden state that cannot be
reached in equilibrium. We use the ultrafast laser and time-resolved ARPES to characterize the electronic structure
before and after to further und d the h of the At the same time, we increase the
efficiency of the writing or erasing process through modulation by pressure, doping, and thinning, thus providing the
possibility of ultrafast optical devices.

PUBLICATIONS

Junde Liu*, Dongchen Huang®, Yi-feng Yang and Tian Qian. Removing grid structure in angle-resolved photoemission spectra via deep
learning method. Physical Review B 107, 165106 (2023).
Dongchen Huang®, Junde Liu*, Tian Qian and Yi-feng Yang. data d

Science China Physics, Mechanics & Astronomy 66, 267011 (2023).

g via training-set-free deep learning method.
Zhipeng Song®, Junde Liu*, Qian Fang®, Yi Biao®, Anning Yang, Kefan Wu, Mojun Pan, Chen Liu, Jiaou Wang, Tian Qian, Hui Guo,

Hongliang Lu, Xiao Lin and Hong-Jun Gao. Observation of a nonlinear charge density wave in monolayer TiSe;-NbSe; h

to Nature Cc

Prepare for
Famin Chen*, Ji Wang*, Mojun Pan*, Junde Liu*, Jierui Huang, Kun Zhao, Chenxia Yun, Tian Qian, Zhiyi Wei and Hong Ding.
Time-resolved ARPES with tunable 12-21.6eV XUV at 400 kHz repetition rate. Review of Scientific Instruments 94, 043905 (2023).

Ji Wang*, Famin Chen*, Mojun Pan, Siyuan Xu, Renchong Lv, Junde Liu, Yuanfeng Li, Shaobo Fang, Yunlin Chen, Jiangfeng Zhu,
Dacheng Zhang, Tian Qian, Chenxia Yun, Kun Zhao, Hong Ding and Zhiyi Wei. High-flux wavelength tunable XUV source in the 12-40.8
€V photon energy range with adjustable energy and time resolution for Tr-ARPES applications. Optics Express 31, 9854 (2023).

Jierui Huang*, Tan Zhang*, Sheng Xu*, Zhicheng Rao, Jiajun Li, Junde Liu, Shunye Gao, Yaobo Huang, Wenliang Zhu, Tianlong Xia,
Hongming Weng and Tian Qian. Electronic structure of the weak topological insulator candidate zintl BasCd»Shy. Chinese Physics Letters
40, 047101 (2023).
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Quantum materials have emerged as a fascinating class of materials that
exhibit extraordinary properties and functionalities. Understanding their behavior
under external stimuli, such as light, is crucial for unlocking their potential in various
technological applications. In particular, photo-induced phase transitions in
quantum materials have garnered significant interest due to their potential for
ultrafast switching and control of material properties.

During my PhD research, my main work involved designing and building HHG-
based time-resolved ARPES and laser-based time-resolved ARPES setups with
exceptional performance. Utilizing these laboratory-based ARPES in IOP-CAS and
synchrotron-based ARPES in Shanghai Synchrotron Radiation Facility (SSRF), |
investigated the photo-induced hidden state in the strongly correlated material 1T-
TaS; and topological phase transition in the topological insulator ZrTes. In addition,
| developed a novel deep-learning method to enhance the quality of spectral data,
enabling the acquisition of higher-quality data more efficiently.

Photo-induced phase transitions occur when the electronic, magnetic, or
structural properties of a material undergo a rapid and reversible change upon
exposure to light pulses. These ultrafast processes can lead to unique phenomena,
such as light-induced superconductivity or emergent phases with novel electronic
properties. However, the underlying mechanisms governing these phase transitions
and their dynamics remain poorly understood. Therefore, my research interests aim
to explore the time-resolved evolution of photo-induced phase transitions in
quantum materials to unravel the fundamental processes at play in the future. This
research will contribute to the fundamental understanding of photo-induced phase
transitions in quantum materials. By elucidating the mechanisms and timescales
involved, it will pave the way for the design and control of novel functional materials
with tailored properties. The insights gained from this study will have broad
implications for the development of ultrafast optoelectronic devices, energy-
efficient memory storage, and quantum information processing technologies.
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- BBHEZE: Cover letter

Dear committee of Northeastern University,

| am writing to express my sincere interest in open Postdoctoral Research

Associate position on Ultrafast Spectroscopy of Quantum Magnets. | would love to /\ s AN E 2&'{
- > TARNT: NMEECHERNER,

pursue my postdoctoral studies as a member of your team. | am currently a
graduate student supervised by Professor Hong Ding and Professor Tian Qian at the

Institute of Physics, Chinese Academy of Sciences. My research work focuses on L\)\&Eﬂ:ﬁ
_ . : j‘l.:Tj_ r'5.|

ultrafast ARPES, strongly correlated quantum materials and application of machine
learning method to data processing.

During my PhD research, my main work involved designing and building HHG- = \EE /\273 E Tﬁ N
based time-resolved ARPES and laser-based time-resolved ARPES setups with > Eﬂ:j—b % a 'U'j:'Hﬂl E—JI
exceptional performance. Utilizing these experimental techniques, | investigated
the photo-induced hidden state in the strongly correlated material 1T-TaS, and W}ﬂz 1/E
topological phase transition in the topological insulator ZrTes. In addition, | gﬂgaﬂ:j—b ;E*DI
developed a novel deep-learning method to enhance the quality of spectral data,
enabling the acquisition of higher-quality data more efficiently. =+ ﬁ .

This postdoctoral position presents an excellent opportunity to contribute to > 5|E;|E.|- -L-l_erJ —I:I I:I /.]\ EE 18 HI\J.L%
the research of novel correlated quantum materials by means of ultrafast
spectroscopy which is a hot topic in the field of condensed matter physics. It B e N

4N LY 2
perfectly aligns with my interest in exploring new physical phenomena and Eﬂgﬂﬁﬁj‘bﬁﬁ ] .LEEHE E EIEEEEHI\J
mechanisms in quantum materials. | believe that my extensive experience in time-
resolved ARPES would be a significant asset to this program. | have attached my CV =
/ 3 Z49A

and research statement. | am also prepared to provide three reference letters upon j'l.v -l_jZJ*DE E EIEI\JEHZj'L’g
further request. Please do not hesitate to reach out if you have questions and | look
forward to hearing from you.

Thank you for your valuable time and kind consideration. Jjj y[”ﬂ-*uyjﬁ IE@BJ:
Sincerely,

Junde Liu
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