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I was asked by the
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(In reverse chronological order)

* Guest editor for a special issue on “Thermodynamic Control” of Journal of Physics

Communications by IOP Publishing (November 2021 - present)

I was invited by IOP Publishing to be a guest editor for a special issue of Journal

of Physics Communications

* PhD Thesis Reviewer and Defense Committee for Gwangju Institute of Science and
Technology (GIST) (May 2020)

I was invited by Gwangju Institute of Science and Technology (GIST), Korea as a
reviewer of a PhD thesis by Mr. Juhee Lee [advisor: Prof. Dong-Hee Kim]: “Theoretical
Studies on Spin—Orbit—Coupled Fermi Superfluids and Many-Body Localization in Low

Dimensions”, and a member of his thesis defense committee

. External reviewer for faculty recruitment of the Inter-University Centre for

Astronomy and Astrophysics (IUCAA) in Pune, India (November 2019 - December 2019)

Inter-University Centre for Astronomy and Astrophysics (IUCAA),

India to be an external reviewer for the faculty recruitment for a tenured/tenure—track

assistant professor position.
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* Reviewer of the ERC Starting Grant 2019 of the European Research Council (ERC)
(March 2019 - May 2019)

I was invited by the European Research Council as a reviewer of the ERC Starting
Grant 2019. This grant is for a 5-year project and the total budget is around 1.5
million EUR.

. PhD Thesis Reviewer and Defense Committee for OIST (October 2016 - January 2017)

I was invited by Okinawa Institute of Science and Technology (0IST), Japan as a
reviewer of a PhD thesis by Mr. O’ Riordan Lee James [advisor: Prof. Thomas Busch]:
“Non—equilibrium vortex dynamics in rapidly rotating Bose - Einstein condensates”, and a
member of his thesis defense committee. The final defense was held on 13 January 2017

Duration: October 2016 - January 2017.

e Tenure evaluation reviewer for the UMass Boston (August - September 2017)

I was asked by the Department of Physics of the University of Massachusetts Boston,

USA to be a reviewer for the tenure evaluation of one of their assistant professors

* Reviewer of scientific journals (whole period)

I have been serving as a reviewer of various major physics journals such as those by
APS (Reviews of Modern Physics, Physical Review Letters, Physical Review X, Physical

Review Research, Physical Review A, B, C, E), New Journal of Physics, etc
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1. 2000-04 & 2003-03, The University of Tokyo, Physics, 17t ENl, Katsuhiko
Sato

2.1998-04 & 2000-03, The University of Tokyo, Physics, MEHFFAEEL, Katsuhiko
Sato

3.1994-04 & 1998-03, Kwansei Gakuin University, Physics, 4xH i m R ARl Hll,
4.1991-04 & 1994-03, Kwansei Gakuin High School, General Course (in Japanese system),
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1. 2016-03 & 2022-06, T'[E, Zhejiang University, ZJU 100 Young Professor

2. 2015-09 & 2016-02, Eh[E, University of Science and Technology (UST), Adjunct
Professor

3. 2015-05 & 2016-02, #i[E, Institute for Basic Science (IBS), Research Fellow

4. 2010-05 & 2015-04, EH[E, Asia Pacific Center for Theoretical Physics (APCTP),
Group Leader/Assistant Professor

5. 2010-05 & 2015-04, #i[E, POSTECH, Adjunct Assistant Professor

6. 2009-04 & 2010-04, HAS, RIKEN, Special Postdoctoral Researcher

7. 2007-04 % 2009-03, AR, University of Trento, Postdoctoral Fellow

8. 2005-04 & 2007-04, J}3, Nordic Institute for Theoretical Physics (NORDITA), JSPS
Postdoctoral Fellow (#41)

9. 2004-04 & 2005-03, #F}#, Nordic Institute for Theoretical Physics (NORDITA),
Nishina Postdoctoral Fellow

10. 2003-04 & 2004-03, HA, The University of Tokyo, JSPS Postdoctoral Fellow
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Throughout my employment period, I have committed to the talents cultivation and mentoring
students/post—docs with enthusiasm. At the same time, I have tried to keep on improving
myself as a mentor and a role model for students. Through my lectures and mentoring, I have
tried to convey the joy of physics, understanding of physics, excitement of scientific

exploration, professionalism, and academic morality

During the last six years, I have accepted graduate students constantly (one student per
one and a half years on average), and currently (at the moment of March 2022) I have four
PhD students in my group. The first two of them who joined my group in September 2016 and in
September 2017 (the latter officially joined in March 2019) are going to finish their PhD

this year.

I have experience in mentoring post—docs in my previous workplace, which I worked for as a
faculty member. There, I have mentored four post—docs in total, and three of them have
already obtained faculty positions. The fundamental practices of my mentoring are very
careful observation and appropriate communication for each student and post—doc. I take
sufficient time to understand each student and post—doc (for the both aspects of their
personality and scientific ability/aptitude) through various occasions such as daily
discussions, book-reading meetings, regular group meetings, etc. Since each person has
different characteristics, the detailed approach of my mentoring is different for each
individual. Through my mentoring, I have successfully motivated my students; as a matter of
fact, although three of my students enrolled as master students at the beginning, all of

them finally hoped to pursue their PhDs in my group.

In addition to the graduate students, I have accepted three post—doc researchers: Dr.
Kosuke Tto (April 2018 — August 2019), Dr. Kui-Tian Xi (Z#K) (October 2018 — November
2021), and Dr. Yuki Minami (July 2019 - present). It is noted that all the post—docs have
managed to develop their career after the time in my group. Dr. Kui-Tian Xi has successfully
obtained a tenured associate professor/researcher position (EXEI#FR) in Nanjing
University of Aeronautics and Astronautics (FgRALZTHIR AS). Dr. Kosuke Ito obtained a 5-
year post—doc position in Osaka University. Dr. Yuki Minami has published two papers in

Physical Review Letters during his time in my group.
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My teaching philosophy is “Teaching by asking”. By asking scientific questions to
students, they can ask and think through the questions by themselves, and consequently, they
can learn the subject actively, get better understanding, learn how to learn, and learn how
to find new scientific problems. Through my teaching activities in Zhejiang University, this

philosophy is well received, especially in the graduate courses

With this philosophy, I have been making a strong commitment to teaching during the period
of my employment. In my first three years starting from March 2016, I gave lectures far more
than the requirement (in the first two years, for each year respectively, I gave for 32
school hours although the teaching was exempted; in the third year, 1 gave for 64 school
hours while the requirement was 45 school hours). More importantly, courses which I was in
charge of were rated very high. Especially, General Physics I (H) (F@E4#=~ I (H)) for the
CKC college (ZER[Hi%P%) in the undergraduate school has been selected as 72020 FEEHEHLT
—WIBRE” of Zhejiang province, and I have been serving as one of the major members of the
teaching team of this course. In addition, in the first year of my employment, I took charge
of a new course “Topics of Theoretical Physics” (FEiE¥)IEERE) for graduate school, and I
have designed the course syllabus and the course material from scratch. Especially, I have
prepared a comprehensive original textbook over 150 pages on theoretical mechanics, special
relativity, and the application of theoretical mechanics to electromagnetism for this
course. According to the course evaluation by students, the overall scores (EUEIES) of
this course in 2016 and 2017 are 5.0 (out of 5.0)

Furthermore, as a faculty member of condensed matter theory group in Zhejiang Institute of
Modern Physics (WFILiTAC#¥Ed0»), I have contributed to the teaching for the courses on
condensed matter physics of graduate school by closely collaborating with other group
members. So far, I have provided FEPESS T, EEHEE I, and EEFEIS I1; all of these

courses were also rated very high.

w

2 ARAEERNT EFRER

—

TP BRE B

BRI R 8] ERAR | UHRRRS | SRAE | PESER

LS, 2016-2017 #K4&, #H7AE, 32,25,5.0

LS, 2017-2018 #k4¢, #RFLAE, 32,20,5.0

gy, 2018-2019 #k4&, W74, 48,16,4.8

PSS, 2018-2019 Fk4&, W54, 32 (my part is 16),9,5.0
EEYESE T (D, 2018-2019 F R, AR, 64,52,4.7890 K UIF
CFEAREER)Y T, 2019-2020 #k4&, W5i4E, 64 (my part is 16),49,4.9
TR T (B, 2019-2020 #E, AFRME, 64,35,4.7920 R4F
(FEAAEIE)Y T1, 2019-2020 HHE, W54, 64 (my part is 32),8,4.9

RN o o

5




WA RIS R (R Rk

9. @M1 (H) , 2020-2021 HFH, A4, 64,37,4.594

10.

CEAFERY T1, 2020-2021 HE, #5c4E, 64 (my part is 32),18,4.7

1. FEyEsE 1 (), 2021-2022 HE, AEHE, 64,76, To be evaluated

12.

CEARFEIEY 11, 2021-2022 FHE, WF54, 64 (my part is 32),8,To be evaluated
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72020 FEE LT IR of Zhejiang province:  General Physics I (H) (GEFEMIE¥ I 1))
for the CKC college (ZR[#i%%P%) in the undergraduate school; I am one of the major
members  of the teaching team (HIPAFEERLH) of this course.
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The central field of my research during the employment period is non—equilibrium
and/or open quantum systems, mainly cold atomic gases, interplaying with other sub-
branches of physics such as thermodynamics, statistical mechanics, condensed matter
physics, and nuclear astrophysics. The ultimate goal of this program is to get a
deeper understanding of the nature with applications to quantum/microscopic
technologies. Through this cross—disciplinary research program, I managed to make
important achievements in several research areas: 1) quantum thermodynamics and
thermodynamics of small systems, especially on heat engines, aiming at finding a
guiding principle to design energy—efficient thermal machines 2) quantum simulation
of neutron star matter using cold atomic gases towards understanding neutron star
matter and related phenomena, and 3) non—equilibrium phenomena in cold atomic gases.

More specifically, in the first area 1), I have found the quantum enhancement effect
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of work extraction from quantum heat engines operating over multiple cycles and
quantum statistical enhancement of work extraction from an ensemble of
indistinguishable quantum heat engines. In addition, I have formulated finite—time
thermodynamics of fluctuations in microscopic heat engines. In the second area 2), I
have provided a clear understanding of the effects of pairing gap and band gap on the
superfluid density in neutron star crusts, and our work has saved pulsar glitch
models based on neutron superfluidity whose validity was in question recently. In the
third area 3), I have discovered the novel pairing dynamics in quantum—quenched p-—

wave superfluid Fermi gases. The detailed explanation of these achievements will be
given in the next section on "fRFEMEWMHE K TTEk A7,

My Work Goals and Responsibilities (X TAEH M TAE(ESST) states, “Our research
achievements will be published in 2-3 papers per year in leading international
physics journals such as Physical Review, New Journal of Physics, and other SCI
Journals with a comparable impact factor. ”; 1 have managed to exceed this goal,
especially in terms of quality. During the last six years of my employment period
starting from March 2016, I have published four papers in Physical Review Letters as
the first and/or corresponding author in addition to one paper in npj Quantum
Information and 10 papers in other SCI/SCIE/ESCI journals such as Physical Review
Research and Physical Review A (in total, I have published 17 papers; among them, 15
papers are in SCI/SCIE/ESCI journals, and 5 papers are in Q1 journals). One of the
papers published in Physical Review Letters has been selected as an Editors’
Suggestion, featured in APS Physics Synopsis, and nominated as one of the candidates
of the 710 Academic Breakthroughs of Zhejiang University in 2017”7 (WYL K2~ 2017 4EFF
TRFAARBEE)

TEHEESHEYS
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1) Performance of quantum heat engines

[GW et al., PRL 118, 050601 (2017) (Editors’ Suggestion); PRL 124, 210603 (2020); for

both papers, I am the first and corresponding author. ]

Advances in technology have enabled us to downsize heat engines and recent
development has spurred the fabrication of heat engines at the nanoscale. Quantum
heat engines (QHEs), microscopic heat engines whose working substance is a quantum
system, are expected to show exotic properties, which cannot be obtained in

macroscopic ones governed by classical mechanics.

Theoretical studies of QHEs are largely motivated by fundamental questions that

address the interplay between thermodynamics and statistical mechanics in the quantum
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world. In common wisdom, thermodynamics is regarded as a theory for macroscopic
systems. Interesting and important questions are: How small can a system go for
thermodynamics to be applicable? Is the formulation of thermodynamics possible for
small systems? How do the laws of thermodynamics emerge from quantum mechanics? An

understanding of QHEs would give an important clue to these fundamental questions

In existing works, the performance of QHEs is usually assessed for a single
isolated engine for a single cycle. This approach assumes that the work done by
multiple engines through multiple cycles is proportional to the number of engines and
the number of cycles. It further assumes that the internal state of the engines is
unaffected by the coupling to an external system in extracting the work. Since QHEs
however, are often very susceptible to the outcoupling due to their smallness, their
actual performance when they are coupled to an external system is a very important
issue. We have challenged the above mentioned conventional approach and have shown
that the performance of QHEs over many cycles cannot be assessed by analyzing only a
single engine for a single cycle; instead, assessments of the performance should
address the global process over many cycles and the collective effect by multiple

engines.

In the first paper [PRL 118, 050601 (2017)], we have found that, due to the
intercycle quantum coherence, the total amount of work done by a QHE through multiple
cycles is not equal to the work done through a single cycle multiplied by the number
of cycles. Further, we have shown that optimizing the engine over multiple cycles
leads to the identification of scenarios with a quantum enhancement: more work can be
extracted compared to the single—cycle case using the constructive interference due
to intercycle quantum coherence. In the second paper [PRL 124, 210603 (2020)], we
consider an ensemble of indistinguishable bosonic QHEs, and have discovered the
quantum statistical enhancement of work output arising from the permutation symmetry
in the ensemble. These results should find broad applications in the design of

energy—efficient thermal machines at the nanoscale.

The first paper was selected as an Editors’ Suggestion, featured in APS Physics
Synopsis, and nominated as a candidate of the “10 Academic Breakthroughs of Zhejiang
University in 2017”. This work has already been well received in the field (60 SCI

cites and 80 cites in Google Scholar)

2) Understanding of neutron superfluid density in neutron stars: Superfluid density

under the competition between the band gap and pairing gap

[GW and C. J. Pethick, PRL 119, 062701 (2017); I am the first and corresponding

author. ]

Pulsars — rotating neutron stars emitting an electromagnetic beam, which is
observed as regular pulse signals — behave as very accurate natural clocks. Though

accurate, it is also known that the interval of the pulse signals can occasionally

8
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suddenly decrease, which is caused by a sudden increase of the rotation frequency of
neutron stars. This mysterious phenomenon is called a “glitch”, and how to understand
glitches is an important problem in the physics of neutron stars. One of the most
promising models for understanding them is the sudden locking together of the neutron
superfluid to the charged particles in the crust of neutron stars. This problem is
thus also related to the response of superfluids to a vector probe, which is a

fundamental problem of the non—equilibrium properties of superfluids

However, the glitch models based on superfluidity are facing a serious crisis: On
the basis of recent calculations of the neutron superfluid density, which assume weak
pairing, it has been argued that, due to the effects of neutron band structure, the
neutron superfluid density in the crust is so small that the crust alone is

insufficient to account for the magnitude of neutron star glitches

Our work has saved the glitch models from this crisis. Inspired by our earlier work
on ultracold atomic gases in an optical lattice, we have studied neutron superfluid
density in a periodic lattice in the mean—field approximation. By taking into account
both the effects of band gap and pairing gap on an equal footing, we have shown that
the effects of band structure are strongly suppressed when the pairing gap is
comparable to or greater than the strength of the lattice potential. By applying the
results to the inner crust of neutron stars, we have found that the neutron
superfluid density in the crust is large enough that glitch models based on the
superfluid neutrons are still tenable. Our work has already been appreciated as an
important result by the neutron star physics community (42 SCI cites, 70 cites in
Google Scholar), and has an impact on the developments in the field. This work is a

good example of success of my cross—disciplinary research program.

3) Discovery of novel pairing dynamics in p—wave superfluid Fermi gases

[S. Yoon and GW, Phys. Rev. Lett. 119, 100401 (2017); I am a co—corresponding author.
As a supervisor of Dr. Yoon, I organized the project, designed the problem, and

discussed the simulation results. Together with Dr. Yoon, I also wrote the paper. ]

The quench problem is one of the most basic setups for studying non—equilibrium
dynamics. Ultracold atomic gases provide us unprecedented opportunities for studying
the relaxation process of an isolated quantum system after a sudden quench because of
their clean nature and their large dynamical timescale compared to the other
condensed matter systems such as electrons in solids. Among quantum phenomena, the
pairing of fermions is a profound phenomenon in many different areas of physics, from
matter inside neutron stars, to superconductivity. However, despite the importance of
pairing in high angular momentum states in physics, the study of the quench dynamics

of p—wave pairing in cold atomic gases is still in its early stages

Under such circumstances, we have performed the first study on the quench dynamics

of p—wave polar states in 3D superfluid Fermi gases. The anisotropy of the pairing

9
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interaction together with the presence of the centrifugal barrier results in
profoundly different pairing dynamics compared to the s—-wave case. Specifically, we
have discovered the novel dynamics of a hole-burning and a particle-peak in the
momentum occupation and the emergence of a vortex-ring structure in pair amplitudes
Our work has also clarified the mechanism of these dynamics and has figured out the
important role of the quasi-bound (resonant) state in the quench dynamics. Since the
dynamics of the pairing field is in close connection with the dynamics of the
momentum distribution, which is a measurable quantity in cold atom experiments, our
results on the novel pairing dynamics are expected to be verified in future

experiments of p-wave superfluid Fermi gases.
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1. Gentaro Watanabe*, B. Prasanna Venkatesh, Peter Talkner, and Adolfo del Campo, Quantum
Performance of Thermal Machines over Many Cycles, Physical Review Letters, 2017-02, 118,
5, 050601, ZH—{E#

2. Gentaro Watanabe* and C. J. Pethick, Superfluid Density of Neutrons in the Inner Crust
of Neutron Stars: New Life for Pulsar Glitch Models, Physical Review Letters, 2017-08,
119, 6, 210603-, H—{F#&

3. Gentaro Watanabe*, B. Prasanna Venkatesh*, Peter Talkner, Myung—Joong Hwang, and Adolfo
del Campo, Quantum Statistical Enhancement of the Collective Performance of Multiple
Bosonic Engines, Physical Review Letters, 2020-05, 124, 21, 210603, ZE—{E¥&

4. (FEUFKE—F 44 87) Sukjin Yoon* and Gentaro Watanabe*, Pairing Dynamics of Polar
States in a Quenched p—Wave Superfluid Fermi Gas, Physical Review Letters, 2017-09, 119,
10, 100401-, F[FIH#E R IEH

TERHIA: T am a co—corresponding author. As a mentor of Dr. Yoon, I organized the project,
designed the problem, discussed the results, and wrote the paper.

5. (AR KE—E 42847 Yang—Yang Chen, Gentaro Watanabe, Yi—Cong Yu, Xi—Wen Guan%*, and
Adolfo del Campo*, An interaction—driven many—particle quantum heat engine and its
universal behavior, npj Quantum Information, 2019-10, 5, 88—, FHAB{EE

6. Gentaro Watanabe* and Yuki Minami, Finite—time thermodynamics of fluctuations in
microscopic heat engines, Physical Review Research, 2022-01, 4, 1, L012008-, % —{E¥&

7. Kosuke Ito*, Peter Talkner, B. Prasanna Venkatesh, and Gentaro Watanabe¥*, Generalized
energy measurements and quantum work compatible with fluctuation theorems, Physical Review
A, 2019-03, 99, 3, 032117-, JL[AEIAEH

TTERIEIR . As a mentor of Dr. Ito, I organized the project, designed the problem, discussed
the analysis and results, and contributed to writing the paper.

8. Chao Jiang* and Gentaro Watanabe*, Quantum dynamics under simultaneous and continuous
measurement of noncommutative observables, Physical Review A, 2020-12, 102, 6, 062216-,
HIAEE

9. Guitao Lyu* and Gentaro Watanabe*, Persistent current by a static non—Hermitian ratchet

Physical Review A, 2022-02, 105, 2, 023328-, iiffE#

10. Guitao Lyu*, Lih-King Lim, and Gentaro Watanabe*, Floquet eigenspectra of a nonlinear
two—mode system under periodic driving: The emergence of ring structures, Physical Review
A, 2020-05, 101, 5, 053623-, EINfEH

11. Gentaro Watanabe* and Yongping Zhang, Stabilization of nonlinear lattices: A route to
superfluidity and hysteresis, Physical Review A, 2018-07, 98, 1, 013625-, & —{E¥

12. Chao Jiang* and Gentaro Watanabe*, Application of simultaneous and continuous
measurement of noncommutative observables: Preparation of the pure ideal quadrature—
squeezed state by feedback control, Physical Review A, 2022-02, 105, 2, 022613-, @BiHfEHE
13. (AF#rKEE—F % HAL) Gentaro Watanabe*, B. Prasanna Venkatesh*, and Raka Dasgupta,
Nonlinear Phenomena of Ultracold Atomic Gases in Optical Lattices: Emergence of Novel
Features in Extended States [invited review article], Entropy, 2016-03, 18, 118-, ZFH—1E
H

14. (AE#TKRE—F L HAL) Raka Dasgupta¥, B. Prasanna Venkatesh, and Gentaro Watanabe,

11
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Attraction—induced dynamical stability of a Bose-Einstein condensate in a nonlinear
lattice, Physical Review A, 2016-06, 93, 6, 063618-, JHIfEH

15. (FEWiKEE—F 44 8fr) Danh-Tai Hoang, B. Prasanna Venkatesh, Seungju Han, Junghyo Jo,
Gentaro Watanabe, and Mahn—-Soo Choi%*, Scaling Law for Irreversible Entropy Production in
Critical Systems, Scientific Reports, 2016-06, 6, 27603-, HAth{EH

16. Gentaro Watanabe*, Heat Engines Using Small Quantum Systems, Bulletin of AAPPS, 2019-
12, 29, 6, 30-36, ¥

17. Gentaro Watanabe*, Sukjin Yoon, Franco Dalfovo, and Takashi Nakatsukasa, Multiple
Period States of the Superfluid Fermi Gas in an Optical Lattice, Journal of Physics:
Conference Series, 2016-09, 752, 012002-, ZE—1E&

E16: rAEEMA CRANATIENRD, 154, Hisot, St WREHR, 278 NotikE (B
NTTREBPREAERE S D CPRBCR A T35

1. Gentaro Watanabe, B. Prasanna Venkatesh, and Raka Dasgupta, Non-Linear Lattice (Book
chapter), Basel, Switzerland, MDPI, 2016-12, 10(2),

5.5 HAEERERAREEREG KEERERZUKRSME . FHEREEHR

Invited talks in international meetings (in reverse chronological order)

4

1. “Less Is different: thermodynamics of small systems and microscopic heat engines’
Symposium to Celebrate 30th Anniversary of ZIMP and 95th Birthday of Prof. T. D. Lee
(online, Zhejiang University, China, 20 Nov. 2021)

2.  “Universal bounds for fluctuations Iin small, classical heat engines”, International
Workshop on “Open Quantum Dynamics and Thermodynamics” (online, PCS Institute for Basic
Science (PCS-IBS), Korea, 25 Mar. 2021).

3.  “Quantum statistical enhancement of the collective performance of multiple bosonic
engines”, the 11th Dynamic Days Asia—-Pacific (DDAP11) (online, National University of
Singapore, Singapore, 18 Nov. 2020)

4.  “Quantum statistical enhancement of the collective performance of multiple bosonic
engines”, the 5th KIAS Workshop on “Quantum Information and Thermodynamics” (POSTECH,
Pohang, Korea, 12 Nov. 2019).

5.  “Superfluid Density of Neutrons in the Inner Crust of Neutron Stars: New Life for Pulsar
Glitch Models” , the 2nd APCTP Alumni Scientific Symposium (Gyeongju Hwabaek International

Convention Center, Gyeongju, Korea, 8 Nov. 2018)

6. “Quantum performance of thermal machines over many cycles”, APCTP-KIAS workshop on

“Motors and Engines” (Korea Institute for Advanced Study, Seoul, Korea, 25 June 2018).

12
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7. “Superfluid Density of Neutrons in the Inner Crust of Neutron Stars: New Life for Pulsar
Glitch Models” , the Institute for Nuclear Theory workshop “Astro-Solids, Dense Matter, and
Gravitational Waves” (INT 18-71W) (Institute for Nuclear Theory, University of
Washington, Seattle, USA, 16 Apr. 2018).

8. “Superfluid Density of Neutrons in the Inner Crust of Neutron Stars: New Life for Pulsar
Glitch Models” , International Symposium on “Particle Astrophysics and Cosmology, Including
Fundamental Interactions” (PACIFIC 2018) (Kiroro Resort, Hokkaido, Japan, 14 Feb. 2018).

9. “Some recent results on quantum heat engines and quantum quench dynamics”, Multi-
Disciplinary Workshop on Theoretical Physics 2017 (Asia Pacific Center for Theoretical
Physics, Korea, 7 Dec. 2017)

10.  “Quantum performance of thermal machines over many cycles”, International Workshop on

“Ultracold Atomic Gases and Quantum Control” (Shanghai University, China, 24 Nov. 2017)

11.  “Quantum Performance of Thermal Machines over Many Cycles”, Hangzhou Symposium for

Young Researchers (Zhejiang University, Hangzhou, China, 3 Apr. 2017).

12.  “Quantum fluctuation theorems and power measurements” , EMN Meeting on Quantum
Communication & Quantum Imaging 2016 (QCQI 2016) (Movenpick Hotel Berlin, Berlin, Germany,
25 Aug. 2016)

13.  “Non—Ilinear phenomena in superfluid Fermi gases in an optical lattice — swallowtails
and period doubling”, 2016 Hangzhou Symposium on Degenerate Fermi Gases (Zhejiang
University, Hangzhou, China, 30 June 2016).

Contributed talks and presentations in international meetings (in reverse chronological

order)

1. Gentaro Watanabe, Kosuke Ito, and Chao Jiang, “lUniversal bounds for fluctuations in
small, classical heat engines”, Conference on “Quantum Thermodynamics” (QTD 2020)

(online, The Institute of Photonic Sciences, Barcelona, Spain, 20 Oct. 2020)

2. Guitao Lyu, Lih-King Lim, and Gentaro Watanabe, “Floquet eigenspectra of a nonlinear
two—mode system under periodic driving: the emergence of “ring” structures” (poster),
International Conference on “Quantum Simulations in Optical Lattices and Beyond” (Wilczek

Quantum Center at Shanghai Jiaotong University, Shanghai, China, 15 Dec. 2019).

3. Kosuke Ito and Gentaro Watanabe, “Collective enhancement of charging of quantum
batteries by quantum heat engines”, Meeting on Quantum Information Technology, the
Institute of Electronics, Information and Communication Engineers (Gakushuin University,
Tokyo, Japan, 19 Nov. 2019).
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4. Kosuke Ito, Peter Talkner, B. Prasanna Venkatesh, and Gentaro Watanabe, “Backaction of
generalized measurements compatible with quantum fluctuation theorems” (poster),
International Conference on “Advances in Physics of Emergent Orders in Fluctuations” (APEF
2018) (University of Tokyo, Tokyo, Japan, 12 Nov. 2018)

5. Gentaro Watanabe, “Quantum performance of thermal machines over many cycles”, YITP
Workshop on “Quantum Thermodynamics: Thermalization and Fluctuations” (Kyoto University,
Kyoto, Japan, 30 Sep. 2017).

6. Gentaro Watanabe, B. Prasanna Venkatesh, Peter Talkner, and Adolfo del Campo, “Quantum
performance of thermal machines over many cycles”, 14th Joint European Thermodynamics
Conference (JETC 2017) (Budapest University of Technology and Economics, Budapest, Hungary,
23 May 2017).

7. Gentaro Watanabe, “Multiple period states in superfluid Fermi gases in an optical
lattice”, 5th International Conference and Exhibition on “Lasers, optics and photonics”
(Optics 2016) (Hilton Atlanta Airport, Atlanta, Georgia, USA, 29 Nov. 2016)

8. Gentaro Watanabe, Sukjin Yoon, Franco Dalfovo, and Takashi Nakatsukasa, “Multiple Period
States of the Superfluid Fermi Gas in an Optical Lattice”, International Conference on the
Frontiers in Atomic, Molecular, and Optical Physics (NYU Shanghai, Shanghai, China, 24 May

2016).

»

9. Gentaro Watanabe, “Quantum fluctuation theorems and power measurements (poster)
International Workshop on “Coherent Control of Complex Quantum Systems” (C3QS 2016) (OIST,

Okinawa, Japan, 18 Apr. 2016)

In addition to the above scientific meetings, I have provided invited intensive lectures
(three lectures on microscopic heat engines) in Waseda University, Japan. I have also
provided 7 invited seminars in foreign institutes including RIKEN and IQ0OQI in Innsbruck

during the last six years

5.6 HAEENEARALEERNS MEENERSUKRSRE . FEREFHR

Invited talks in domestic meetings (in reverse chronological order)

1. “Superfluid density of neutrons in the inner crust of neutron stars: New life for

»

pulsar glitch models”, 12th Symposium on Cold Atomic Physics for Young Researchers (Zhuhai

Yuehai Hotel, Zhuhai, China, 3 Aug. 2018).
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2. “Quantum performance of thermal machines over many cycles”, 20th Conference on
Condensed Matter Theory and Statistical Physics in China (Sichuan University, Chengdu,
China, 13 July 2018).

Contributed presentations in domestic meetings (in reverse chronological order)

1. Gentaro Watanabe, “Quantum statistical enhancement of the collective performance of
multiple bosonic engines” (poster), 13th Symposium on Cold Atomic Physics for Young

Researchers (Nanyang Hotel, Xi’an Jiaotong University, Xi’an, China, 1 Aug. 2019)

2. Guitao Lyu and Gentaro Watanabe, “HEHIIESF 179550 FJELEIE — GESR 7 24 1T Landau—Zener #if”
(poster), 13th Symposium on Cold Atomic Physics for Young Researchers (Nanyang Hotel, Xi’an
Jiaotong University, Xi’an, China, 1 Aug. 2019).

3. Chao Jiang and Gentaro Watanabe, “Quantum nonlinear dynamics” (poster), 13th Symposium
on Cold Atomic Physics for Young Researchers (Nanyang Hotel, Xi’an Jiaotong University,
Xi’an, China, 1 Aug. 2019).

4. Gentaro Watanabe, B. Prasanna Venkatesh, Peter Talkner, and Adolfo del Campo, “Quantum
performance of thermal machines over many cycles” (poster), 11th Symposium on Cold Atomic

Physics for Young Researchers, (Guoman Hotel, Shanghai, China, 31 July 2017)

In addition to the above scientific meetings, I have provided 6 invited seminars in

domestic institutes including USTC and CAS in Wuhan during the last six years

I LR BEREIL (NG THE, ASLH% Rk sesst)
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After obtaining the tenured associate professor position, I will continue to carry out
research, teaching, and other academic activities at the same or even higher level of
quality and quantity, and I will further commit to the development of the department and the

university as a tenured faculty member.

1) Teaching

In close collaboration with my colleagues who is affiliated to the CKC college (ZXHJ{i¥
BE) such as Prof. Xin Wan and Prof. Xin Lu, I will enthusiastically contribute to further
improving the curriculum of General Physics I (H) and 1T (H) (@M= T H), IIMH). I
have often observed that students know many physical phenomena from books as knowledge, but
they have not actually seen or experienced them. To obtain a sense of physical understanding
of the nature, it is important to experience some basic phenomena. Thus, as one possibility,

I propose to set up some demonstrations using real equipment or computer simulations

Regarding the teaching in the graduate school, I will keep my commitment to develop the
new curriculum on condensed matter physics in collaboration with my colleagues in the
condensed matter theory group in the Zhejiang Institute of Modern Physics (HrVLiz{C4#
A»). In addition to developing the new curriculum, I will keep my constant effort to improve
the course material. Currently, I am in charge of a topical course, Condensed Matter Theory
IT ([E4&¥ 1% II). I am planning to refresh the material of this topical course every three

years to keep the content up—to—date

2) Research

By continuing the successful cross—disciplinary research on non-equilibrium and/or open
quantum systems, I will endeavor to develop thermodynamics of fluctuations as the prime goal
after obtaining the tenured position. Here, “thermodynamics of fluctuations” means a
universal theory on fluctuations of thermodynamic quantities which does not require
reference to each microscopic detail of the system. While conventional thermodynamics deals
only with the mean value of thermodynamic quantities, fluctuations can be dominant in small
systems such as quantum heat engines due to their small number of degrees of freedom. In the
last six years, we have derived universal relations and universal bounds on fluctuations in
small heat engines [Ito, Jiang, and Watanabe, arXiv:1910.08096], and have formulated finite-—
time thermodynamics of fluctuations for small heat engines [Watanabe and Minami, Phys. Rev.
Research 4, L012008 (2022)]. With these achievements as stepping stones, I will do my best

to reach this ultimate goal.
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3) Disciplinary development

I will keep on contributing to the academic vibrancy and the enhancement of the publicity
of the department through my research and educational activities. Fostering young talents of
graduate students and post—docs is my joy, and I believe that these young talents are the
greatest assets produced by the university. I will devote myself to this noble job and
contribute to Zhejiang University. In addition, I am happy to cooperate in the
department/university operation if requested. (As a foreign faculty member, I could
contribute to, e.g., some operations on international issues such as foreign students and

new foreign faculty members.)
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