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About Center for Integrated Research in
Fundamental Science and Engineering

The Center for Integrated Research in Fundamental
Science and Engineering (CiRfSE) has been founded at
the Faculty of Pure and Applied Sciences to help establish
new research fields in the natural sciences by developing
an integrated view of the fundamental principles of matter
through application of mathematical analyses.

The center consists of two research hubs:
the “Research Core for the History of the Universe”
coordinates studies on elementary particles, quark/nuclear
matter, and astrophysics to construct an integrated view
of the History of the Universe, and the “Research Core for
Developing Energy and Environment-friendly Materials”
develops innovative substances and materials for highly
efficient energy conversion, storage, and use of renewable
energy to create a sustainable society. The center also
contains the Design Office of Integrated Research which
coordinates research activities in the Research Cores and in
the Tsukuba area by founding interdisciplinary laboratories
at the Center. Currently, the center has two
laboratories: the “Laboratory for Mathematical
Sciences” (to study and solve issues in data analyses
for large complex data, by applying the Iatest
mathematical developments, both in theories and
methodologies), and the “Laboratory for Development of
Photon and Particle Detectors” (which works as a base of
development of the photon and particle detectors in the
Center for Integrated Research in Fundamental Science
and Engineering, to study and develop the photon
and particle detectors commonly employed for studies in
the two Research Cores).
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Distribution of dense gas,
from which stars are formed
in the nearby spiral galaxy
Messier 51.
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Electronic structure near a point
defect on graphite.
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Candidate event of Higgs particle production
(H->2ZZ-> 4l).
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Steering Committee
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Office of International VI EEE HEARERE
Innovation Interface Office of Administration Office of Shared Facilities
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Design Office of Integrated Research
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Research Core for the History | Research Core for Developing Energy
of the Universe and Environment-friendly Materials
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Laboratory for Mathematical Sciences
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Laboratory for Development of
Chemical Conversion
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Division of Antarctic Astronomy
[Antarctic Observatory of Astronomy]
Division of Elementary Particles
Photon and Particle Detectors
Research Team for Bioenergy
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Members of Center for Integrated Research in Fundamental Science and Engineering

¥ SHEERHANS Research Core for the History of Universe
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LR coordinator $AB EYR NABESHIMA Tatsuya
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Research Core for the History of the Universe
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Construct an integrated view of the History of the Universe by

coordinating studies in elementary particles, quark nuclear matters,
and astrophysics.

Coordinator: Prof. Fumihiko Ukegawa
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Creation of Structures

Division of rk Nuclear Matter:
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Higgs & Newtrina

Division of Antarctic Astronom:
[Antarctic Observatory of Astronomy] -
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Principal Investigator: Asso.Prof. Shinlchi Esumi
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Principal Investigator: Asso.Prof. Yuji Takeuchi

~ A, FHEEIY—FL [ Consortium of the History of the Universe
EBPIR(PI)  PHEEHR
Principal Investigator: Prof. Naomasa Nakai ABOHEIRATWE W TR, OfREA
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llluminate the “Darkness”:
=> Dark Matter, Dark Energy, Dark Galaxies, ...
=> Genesis of matters. creation of structures and their evolution.
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Research Core for Developing Energy and Environment-friendly Materials

of novel cells
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Development of innovative substances and:materials for a hei i ot :

highly efficient energy conversion, storage and usage of ;

renewable energy to create a sustainable society. Aliecrsie b et ity
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Coordinator : Prof. Tatsuya Nabeshima WeITEE 4
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Division of Materials for Chemical Con ion
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Principal Investigator: Prof. Junji Nakamura
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BFIR(P) - FREHIR
HMBOERAREERE UEHFNBEIXRILF—HEOEIH Principal Investigator: Prof. Yutaka Moritomo
<= A=II vy TBREIXIF—MRIVY—I 7L, OEELES
Creation of Innovative Materials for Sustainable Energy on the Basis of Original Basic Research
<= All Japan “Consortium of Sustainable Energy Materials”
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Laboratory for Mathematical Sciences
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Mission: (1) Mathematical modeling of physical, engineering problems based on the tight
collaboration of mathematics and variety of fields of natural science. (2) Development of
mathematical analysis, geometric analysis of space models, high-dimensional data analysis and
computational algorithm.

Chair: Prof. Makoto Aoshima
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Geomeilric analysis playing an important role in investigating the 3-dimensional
|‘ distribution of dark matiers, or the mass of black holes'in the cenfral core of galaxy.
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Electrical impedance tomography and numerical \
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Accelerated classification of gene expression data

—

.ﬁl&i’l‘b”
local speciral data
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Identification of curved space structure from local spectral data
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Development of data analysis methods based on interdisciplinary collaborations
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Laboratory for Development of Photon and Particle Detectors
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Mission: This laboratory works as a base of development of the photon and particle detectors in the Center for Integrated Research in
Fundamental Science and Engineering, to study and develop the photon and particle detectors commonly employed for studies in the two Research
Cores, and pushes forwards the inlegrated research of the detector development in collaboration with other Tsukuba research institutions.
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Center for Integrated earch in Fundamental Science and Engineering
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Design Offi f
Research Core for the History of lnte;?-:agt:d R:sz:rch Research Core for Developing Energy

the Universe and Environment-Friendly Materials
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Laboratory for Development of Photon and Particle Detectors BREZBMET D) IS
Members: S.H. Kim(Leader.), S. Tomita, S. Esumi, K. Hara, E. Nishibori, T. Kondo BITDAEREDE
BEBRHBOME, SO/ H/ILEHBEOMR, MPPCHAHLII— [
AFREHGEE+AS /0o Teukuba of
Supeconducting Detector, SOl Technology, Particle Detectors with MPPC photo—-senser, TIA-ACCELERATE Photon
other New Technologies and Particle Sensing
Square ( for Photon and
Particle Detector
Collaboration with other Institutions at Tsukuba
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TIA-ACCELERATE
AEBFERLCRA=7FT

TIA-ACCELERATE
Initiative for Photon and Particle Detector Application
to Industry

KEK Detector Technology Project
AlIST CRAVITY Facility
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