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Throughout his career, Professor Yoshitaka Tanimura,
generally known as Taka, has been at the forefront of

developments of theoretical descriptions of condensed phase
quantum dynamics and the applications of these theories to new
types of multidimensional spectroscopy. As a graduate student
of Professor Ryogo Kubo, he developed a numerically accurate
method, known as the hierarchical equations of motion
(HEOM), to simulate quantum dynamics under the influence
of a Gaussian−Markovian bath. Over the past 15 years or so,
HEOM has become the standard against which all approximate
methods have to be benchmarked. Taka has also had a
significant effect on the development of modern multidimen-
sional spectroscopies. His proposal of two-dimensional (2D)
Raman spectroscopy with Professor Shaul Mukamel showed
many spectroscopists that such new methods would bring a
wealth of new insights into complex systems and their dynamics.
The experiment itself, and its modeling by molecular dynamics,
proved fiendishly difficult, but the struggles of several groups led
to experimental innovations and the establishment of a range of

2D spectroscopies that have become standard tools in dynamics
studies.
In 1984, Taka joined the research group of a world-renowned

physicist, Professor Ryogo Kubo, at Keio University. His first
project was to analyze higher-order optical processes of
randomly modulated multilevel systems by means of Kubo’s
stochastic Liouville equation. Kubo’s equation takes the form of
coupled differential equations and describes Gaussian−
Markovian random modulation in a non-perturbative fashion.
However, it is a phenomenological theory that does not satisfy
the fluctuation−dissipation relation. To tackle this issue, Taka
employed Feynman−Vernon’s influence functional theory,
thereby obtaining a set of coupled equations of motion for a
reduced density operator. This was a prototype of the equation
of motion that would be later termed the hierarchical equations
of motion (Tanimura and Kubo, J. Phys. Soc. Jpn. 1989, 58, 101).
The practical applicability of the HEOMhas been demonstrated
in numerous studies of condensed phase chemical dynamics,
and its applications have been revolutionizing the field of
quantum dissipative dynamics.
Taka obtained his doctoral degree in 1989, and he moved to

the Beckman Institute at University of Illinois. In collaboration
with Professor Peter Wolynes, Taka worked on chemical
reaction processes in condensed media. By numerically solving
the HEOM for the Wigner distribution function, he investigated
reaction dynamics in the quantum and classical regimes. In 1991,
he moved to the group of Professor Shaul Mukamel at the
University of Rochester. Taka constructed a model to generate
fifth-order off-resonant Raman signals and drew 2D plots of the
calculated signals as functions of time intervals between pulses,
revealing that 2D plots of optical signals were extremely sensitive
to environmental conditions. In 1993, the result was reported as
a theory of 2D femtosecond vibrational spectroscopy (Tanimura
and Mukamel, J. Chem. Phys. 1993, 99, 9496). This paper is of
monumental importance in coherent multidimensional optical
spectroscopy, stimulating a huge burst of activity among
theorists and experimentalists. Multidimensional optical techni-
ques have been extended to resonant spectroscopy in infrared
and visible frequency regions by many others, and the field of
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coherent multidimensional optical spectroscopy continues to
expand.
Taka returned to Japan in 1994, and he began his independent

academic career as an associate professor at the Institute for
Molecular Science. Together with his research associates,
postdoctoral researchers, and graduate students, he advanced
the research on 2D Raman, 2D infrared, and 2D visible
spectroscopies with the use of various approaches such as field-
theory-based analytic theories and high-performance numerical
calculations. In addition, he developed a physical model for
organic superconducting materials in collaboration with
Professor Seiichiro Ten-no, who was a research associate of
Professor Suehiro Iwata at the Institute for Molecular Science
and is currently a professor at Kobe University.
In 2003, Taka transitioned his research group to Kyoto

University, and ever since, he has been serving as a professor of
chemistry in the Faculty of Science. In Japan, the Faculty of
Science of Kyoto University is specifically known for its liberal
academic culture and curiosity-driven fundamental research.
Taka always says to students who show interest in joining his
group, “You are welcome if you don’t mind having a miserable
life because of conducting basic scientific research.” Moreover,
his educational policy was to emphasize the autonomy of
graduate students without detailed guidance. Nevertheless,
many students joined his group. A reason is that Taka’s stance on
basic science and his policy on education are a good fit for
talented students who want to study at Kyoto University.
However, a larger reason is his own charm. His students enjoyed
the daily conversations and discussions with Taka. They were so
enjoyable that the students lost track of time; however, they were
often rich in deep insights and profound implications. At Kyoto
University, 14 graduate students received their doctoral degrees
under Taka’s supervision, and four postdoctoral researchers
worked with Taka. Among them, 14 are active in academia.
Currently, the research group consists of 1 assistant professor, 1
researcher from a private company, and 12 graduate students.
Together with his research group, he has continued to innovate
and explore fundamental questions in condensed phase
dynamics covering a broad range of topics, e.g., electron and
charge transfer, proton transfer, proton-coupled electron
transfer, non-adiabatic transition and conical intersection,
resonant tunneling diodes, liquids and glassy systems, non-
Gaussian stochastic processes, quantum heat engines, quantum
information, Holstein systems aimed at simulating a super-
conducting state, and 2D infrared, 2D THz-Raman, 2D IR-
Raman, and single-beam 2D Raman spectroscopies. Moreover,
his group is currently working on machine learning techniques
to create a system-bath model based on microscopic trajectories
obtained from molecular dynamics simulations and quantum
chemistry calculations.
In Kyoto, Taka is a generous and witty host, and his regular

visitors become well-known at his favorite sushi bar. If stamina
and jet lag permit, the evening might end with a visit to the Irish
pub, rounding out a memorable evening of science, good food
and drink, and intellectually stimulating company. There is a
second aspect to Taka’s abiding interests, that of mountain-
eering. He made the first ascent of Mt. Kharuchakund in India
and has climbed major peaks in the world’s most prominent
mountain ranges, including Aconcagua in the Andes and Mont
Blanc in the Alps. Taka has a less taxing version of this
avocationthat of reaching the highest point in whatever
country he is visiting. This requirement sometimes startles his
hosts, especially in countries not renowned for their lofty peaks!

As a natural consequence of his scientific contributions, Taka
has achieved a great deal of recognition. His honors include the
Humboldt Research Award (2011) and being named an APS
Fellow (2014). Taka has been playing an important role not only
in research but also in university administration. He was
appointed the vice-director of the Fukui Institute for
Fundamental Chemistry (2015−2018), which was originally
established in commemoration of Professor Kenichi Fukui’s
Nobel Prize in Chemistry and is currently part of Kyoto
University, and the vice-dean of the Faculty of Science (2020).
Taka has always been an internationally renowned chemical

physicist. This Festschrift issue of The Journal of Physical
Chemistry B is a fitting tribute to Taka’s significant contributions
to the fields of quantum dynamics and nonlinear optical
response of condensed phase chemical systems. On behalf of all
of Taka’s students, postdocs, and collaborators, we would like to
thank the Editor-in-Chief ofThe Journal of Physical Chemistry for
publishing this special issue.

Graham R. Fleming, Guest Editor orcid.org/0000-0003-
0847-1838

Vladimir Y. Chernyak, Guest Editor
Akihito Ishizaki, Guest Editor orcid.org/0000-0002-0246-
4461

■ ASSOCIATED CONTENT
*sı Supporting Information
The Supporting Information is available free of charge at
https://pubs.acs.org/doi/10.1021/acs.jpcb.1c08551.

Table of contents for the Yoshitaka Tanimura Festschrift
(PDF)

■ AUTHOR INFORMATION
Complete contact information is available at:
https://pubs.acs.org/10.1021/acs.jpcb.1c08551

Notes
Views expressed in this preface are those of the author and not
necessarily the views of the ACS.

The Journal of Physical Chemistry B pubs.acs.org/JPCB Special Issue Preface

https://doi.org/10.1021/acs.jpcb.1c08551
J. Phys. Chem. B 2021, 125, 11785−11786

11786

https://pubs.acs.org/page/jpcbfk/vsi/tanimura-festschrift
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Graham+R.+Fleming"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Graham+R.+Fleming"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://orcid.org/0000-0003-0847-1838
https://orcid.org/0000-0003-0847-1838
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Vladimir+Y.+Chernyak"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Vladimir+Y.+Chernyak"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Akihito+Ishizaki"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Akihito+Ishizaki"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://orcid.org/0000-0002-0246-4461
https://orcid.org/0000-0002-0246-4461
https://pubs.acs.org/doi/10.1021/acs.jpcb.1c08551?goto=supporting-info
https://pubs.acs.org/page/jpcbfk/vsi/tanimura-festschrift
https://pubs.acs.org/doi/suppl/10.1021/acs.jpcb.1c08551/suppl_file/jp1c08551_si_001.pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Graham+R.+Fleming"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Akihito+Ishizaki"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/doi/10.1021/acs.jpcb.1c08551?ref=pdf
pubs.acs.org/JPCB?ref=pdf
https://doi.org/10.1021/acs.jpcb.1c08551?urlappend=%3Fref%3DPDF&jav=VoR&rel=cite-as



