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[ Important Notice ] Abolition of Special Study on Physical Sciences I,II,III(Lab
Rotation)

In accordance with the abolition of Course-by-Course Education Program to Cultivate
Researchers in Physical Science, we abolish Special Study on Physical Sciences I, II, and III
(Lab Rotation) at the end of the FY2022.

Description on Laboratory Rotation
In the first two years of 5-year course, the students are required to take “Special Studies on
Physical Sciences” where students experience Laboratory Rotation to participate in researches
in two (for School of High Energy Accelerator Science) or three (for School of Physical Sciences)
different laboratories, for about one month in each lab. Students do the internships under
instructions of the research staff of the labs, and are required to submit reports.
Among the two or three labs, students are encouraged to include one lab that is outside of
the Department they belong to. With this experience, the students will get broad perspectives
and deep professional knowledge on physical sciences simultaneously.

Classes offered by Lab Rotation (Subject code)
Special Study on Physical Sciences I (10PCCa01)
Special Study on Physical Sciences II  (10PCCa02)
Special Study on Physical Sciences III  (10PCCa03)

Forms to be submitted and procedure after Laboratory Rotation
(Form9-1) Application for Special Study on Physical Sciences
Make sure to submit to the Department office before Lab Rotation starts in order to
register the class. This form will be sent to Program Administration Section via each
Department office.

(Form 9-2) Lab Rotation Report
Make sure submit the form to the Department office within 10 days after finishing Lab

Rotation.

Procedure after Laboratory Rotation classes
1) Lab Rotation Report will be discussed in the nearest meeting for course steering committee.
2) Grading will be dealt by supervisor
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MEBEERIFBE  Materials Structure Science COUrSE ...uvvvvivnrirneiinerennenns. p.72
TR FEFIZEFIR Dept. Particle and Nuclear PhYSICS ....ccvivvieiviiniennnnes. p.79
RNFEFEERSBE  Experimental Particle and Nuclear Physics Course........... p.80
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

WHoET —~ BEfMRDFRICBIT D2 & F XA T I 7 2ADOEGRITE
Theme of Research : Theoretical investigations on quantum dynamics in condensed

phase molecular systems

BELET Al B
Supervisor : Akihito Ishizaki

HEA WES TR EK BTHEY G Wk =
Department of Structural Molecular | Electronic Structure Status/Position:
Science Course Professor
PHREIIM 4 A~12A S ANFREE AR 24
Course Period : April - December Number of students allowed : 2

OB (FFEOMESL LIE TR v —T7—2a U TITHOMENEEZBEX T I
Outline of Research (Please state outline of research or course syllabus in Laboratory
Rotation program.)

BRI - B SRR S RICBIT D EA T 7 A BRI LEET S Z & &
Hig L7m B HERIZE 21T O, TODOFEE LT, &% - /I Vfrscst
T BT RPN EHEGRICE S WA A 2 7 ABEROBF, FRO AT — LD
FERITH Y K Te,

Our research group conducts theoretical investigations in an effort to elucidate and
control chemical dynamics in condensed phase molecular systems such as proteins
and molecular materials. More specifically, we tackle the development of advanced
dynamic theories and the proposal of novel spectroscopic techniques on the basis of
quantum mechanics, equilibrium/nonequilibrium statistical mechanics, quantum
optics, and optical response theories.

AifE & T 2REE B BT WEHI. Pt r o B
Prerequisites that the student has to complete before taking this Lab-rotation
program: quantum mechanics, statistical mechanics, and elementary molecular

spectroscopy
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

WFEET—~ SRR 1 & ARH— R fi i oD BEGR A 5
Theme of Research:

Theoretical Studies on Photofunctional Molecules and Heterogeneous Catalysts

BEAH LE IER

Supervisor: Masahiro Ehara

HEA WES TR EK BTG R | B HdR
Department of Structural Molecular | Electronic Status/Position
Science Structure Course Professor

PRsEMIM 4 A~12 H ST AN RK24
Course Period: April - December Maximum number students allowed: 2

W7 OMEEE (P22 OEES LIZTIAR - v —F7—2 a3 V CITIHOMERE 2 BEX T I W)
Outline of Research:

(Please state outline of research or course syllabus in Laboratory Rotation program.)

T A A REEREM BB B IORL T 55 D AN — RARBEDWT LTI, DO kS
IRPEEIC K DM - EROBGRMBIT A LETH D, JHEED FH DT 1L — LM,
BB - T 2B S F T AT LORGHE B L7 EEMENTIE,
B BRI AL /L 7 I IS 1 2 MRBEVE . 5 IS B & R ok — IR RICIE R
L2 Bt 21T 2,

Recent developments of nano-bio functional materials or metal nanoparticle heterogeneous
catalysts demand theoretical approaches with highly accurate and high-throughput methodologies
for complex systems. Students will join the following on-going researches using quantum
chemical methodologies originally developed in our group: (1) photofunctional molecular systems
for energy conversion with chemical transformation, electron transfer or excitation energy
transfer, (2) catalytic activity based on alloy effects and anchor effects in heterogeneous
nanocluster catalysts or bulk surface catalysts.

AifE & T 8 EFH &b 5k
Prerequisites that the student has to complete before taking this Lab-rotation

program: Basics of quantum chemistry
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

W T —=~  F 7 HFEFEBRIT X DT HEE RO IR BERFFETE
Theme of Research:

Excited-states of nanomaterials by nano-optical experiments

#HEAAT WA #®E

Supervisor: Hiromi Okamoto

HEA W TR BTHEY B | BdR
Department of Structural Molecular | Electronic Status/Position
Science Structure Course Professor

PRAEIIM 4 A~12 H P ANARTFAR RK24
Course Period: April - December Maximum number students allowed: 2

WO (FEOME S LIZTR - o —F—3 9 U TITOHERR A BEXTEN)
Outline of Research:

(Please state outline of research or course syllabus in Laboratory Rotation program.)

T SV E O TR AR B 2, hECIRAEDZE i M OV DIRFRZ koD
BLE DR UHIHE 5 2 & & BE LT EENTEA1T 5, 207D FEEE LT, F/ R r—1LdD
248y fiRe % TS DN FIRED— D> T DTt e 2 A\ - FERFZE 2 s, HE
2179,

URFZEEEClL, IS T EIER A B & LTOAEIRIC Lo C, - s R OREREE (777
RE ) OB OB BEEREEOEY, RT3 U7  Off7: EIZE LT
Do TNERIEIET, T/ MEEOFRERERHAIZmIT 79t BRI 2, £O—ma A5
Do
The research group performs fundamental studies on characteristic optical properties and
dynamics of nanomaterials, aiming at full understanding of spatial structures of excited states
and their time-dependent behaviors, and control of them as well. For this purpose, we adopt
near-field optical microscopy to achieve optical measurements in nanometer spatial resolution.
The students will experience mainly the experimental works with the near-field microscope in
our laboratory.

The research group has been successful in direct observation of excited-state (plasmon
resonance) wavefunctions, ultrafast dynamics, and local chirality of nanomaterials based on
newly developed experimental methods of near-field microscopy. Further development of the
methodology will lead us to deeper understanding of excited-state dynamics and novel functions
of nanomaterials. The students will participate in such studies.

AR & T DBEEEH BT 7O, L - O

Prerequisites that the student has to complete before taking this Lab-rotation

program: Elementary quantum mechanics, Elementary optics and/or spectroscopy
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

W7 —~  BEREME ) 1M Bl Ok & 851 IRhE
Theme of Research:

Structure and electronic states of functional molecular materials

HBELAT MR R

Supervisor: Satoshi Kera

HEA WES TR EK BHEEY GEE | B Bd®
Department of Structural Molecular | Electronic Status/Position
Science Structure Course Professor

PHagII 4 A~12 A 2T ARATREE AR K 14
Course Period: April - December Maximum number students allowed: 1

WZEOME (RO S LIET R - v —F—32 3 U T{THIHENAZ B EE T &)
Outline of Research:
(Please state outline of research or course syllabus in Laboratory Rotation program.)

RIS FIABRD R IRHEAN 70k - FEFREREMEDRLIRI DU T, HEDEisA SR A T o L L
7o, Bfx 7R RIEHTEZBME L CHZEA T30 T D, FROEE FotEx -V e, SR O
FARAERHIC & 2 G ARRHE ORI A PRS2 2 & 2 ARNTHED T D, WHETIR, BEEEerE s
AT D, KUY F-DOBEZEGETRT X D50 FIEORIEI 1R, oy et O iR
REHIELZOWT, 20—z (AR 5,

We investigate the electronic structure of functional organic molecules at surfaces and
interfaces to unveil peculiar characteristics of molecular electric/optical devices. Understanding
a semiconductor nature of large aromatic molecules by using various surface analysis methods,
specifically photoelectron spectroscopy at synchrotron facility is of our central issue. The
students will experience mainly the experimental works with the molecular vapor deposition
in ultra-high vacuum and the measurements of electronic state for the monolayer interface in
our laboratory.

MR &S BEER TR LR T, SRR
Prerequisites that the student has to complete before taking this Lab-rotation

program: Elementary quantum mechanics, Spectroscopy
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

T —~ LR TOYIal—var

Theme of Research: MD simulation of biomolecules

HELET WA At

Supervisor: Hisashi Okumura

HEA WES TR EK BTG R | B MR
Department of Structural Molecular | Electronic Status/Position
Science Structure Course Associate Professor
BRERII] B ST ANATREFAER 14
Course Period: as needed Number of student allowed: 1

W7 OMEEE (P22 OMES LIZTIAR - v —F7—2 a3 U CITIHOMERE 2 BEX T I W)
Outline of Research:

(Please state outline of research or course syllabus in Laboratory Rotation program.)

AR, BRCH VRIS FE %y R ab—ya VFRERRS, B0 7T A
HEIMBENH DD T Fortran 72 EW kX370 75 I FTOMBIIVNAETH D,

Students study molecular dynamics simulations of biomolecules, in particular

proteins. Programing knowledge by Fortran is necessary.

At & 9 HBEE I Fortran
Prerequisites that the student has to complete before taking this Lab-rotation

program: Fortran.




JROHREF 20 2 72 BBV AT 2 BT 2720 O 3 — 2 JIRFREE 70 7T A
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AR PR FER R IR -vw—T—2ar HEST

School of Physical Sciences  Course Syllabus for Laboratory Rotation program

WHGET —~ 8 B -4 YR K 5 s AR B E O IR AE D i ]
Theme of Research : Electronic structure of strongly-correlated materials revealed by

angle-resolved photoemission spectroscopy

HEAAT HP o THE

Supervisor : Kiyohisa Tanaka

HEA WES TR EK BTG PR Wk HERER
Department of Structural Molecular | Electronic Structure Status/Position:
Science Course Associate Professor
PRsEMIM 4 A~12 H S ANATREF AR 24
Course Period : April - December Number of students allowed :2

OB (FFEOMESL LIE TR v —T7—2a U TITHOMENEEZBEX T I
Outline of Research (Please state outline of research or course syllabus in Laboratory
Rotation program.)

TRAHRIE R L TN AMERATE RN AV HAER LV, BEERD BRSO K
AHEGHTH DN FEERCTIXE TFOEB 23 T Zevy, TEIIERER O TR Z @)
WA TEbD TEE THAVYEZ T ZenmbnTBy, ko= 7 fo=
JAEMHOWEE LTSN TWS, Znbowitid, WEO 7 L IO LT
BOBIRENH - TEBY, TOEFREZBINIT S Z L IIWMERBEORR, T L
THWME DT AT IR 220, YHFTEE ClItaREE ROE FIREEZ 45 Z L 2 H
1L LTHFIINICH D7 a ha L R% UVSOR 1238V Tl LV A E S5 OB
&, FERIIGE AT TG, TDO—da AR5,

A strongly correlated electronic system attracted much interests because of its
variety of new phenomena. To clarify the origin of those physical properties, it is
important to know the electronic structure of those materials. Angle-resolved
photoemission spectroscopy (ARPES) is one of the most powerful tools to probe the
electronic structure of solids. We perform ARPES measurements on strongly correlated
materials at synchrotron radiation facility UVSOR. The students will participate in such
studies.

At L T OBEE FH BT PO, EIAR BT A
Prerequisites that the student has to complete before taking this Lab-rotation

program: Elementary quantum physics, Elementary condensed matter physics

10
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

WHIET —~  FEREZ A D &R 2 2 /N7 B ORERREAH B DO i

Theme of Research: Structure and function of metalloproteins having novel functions

HEAAT TY  EHA

Supervisor: Shigetoshi Aono

HEA W TR WEALY: SR Wk %
Department of Structural Molecular | Material Chemistry Course | Status/Position

Science Professor
BHEAIOIM] 1210 ZUFANARE A 34
Course Period: 2nd Semester Number of students allowed: 3

OB (FFROMEL L<IETIR - a—F—32 a3V TITIONHERNAEZBEX T
Outline of Research:

(Please state outline of research or course syllabus in Laboratory Rotation program.)

Fox L, @a 1%, O 14EwY, BLOWEMEAN R SERTELEMET 5 Z 21cky, vod
—HERED DTS 7T I RERERE A AT D AR H L T OREEHEREAR DA &2 HRY & LT-RF
ZEITHTND, BRI, BEEo—bRE L VoS F o —E U THRET 22—
BRI B R TRGEERE L, b =2 I L AR s TR, RIA
YA KD & o ETRSRER I ORI & B0 & L7WFGEICER D fLA TS, £2, ZhbLigh
DOFHI RS I, BREERIZEET AT HIToCNND, TAhRe—7— 3 ARV TR,
Z DX 9 7pfgeE Eliid % _ECHEE L 7 D EATERRE (BIET7 n—=07 KIBEOEHE,
B R BEORERINY) OHEZETT 9,

We are working on several metalloproteins that are involved in biological sensing and signal
transduction using genetic, molecular biological, and biophysical techniques to elucidate structure
and function relationships of their proteins. Our research interests are now focused on the elucidation
of structure and function relationships for gas sensor proteins that sense oxygen or carbon monoxide
as a physiological effector and for other novel metalloproteins. In this program, you will learn and
experience some basic experimental techniques such as gene cloning, bacterial cultivation, and
protein purification which are required for doing the research described above.

[HIf/ R RAY R

MR TR, FEERIC B TAART:, AR EOREROZMERN H 5 Z L L E
Ly,

Prerequisites that the student has to complete before taking this Lab-rotation
program: It is desirable that you have taken classes on biochemistry or/and biological science in

under graduate course, though it is not a strict requirement.

11
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

M —~ HHENT P2 Z OERLL YT

Fabrication and physical property measurement of organic field-effect-transistor

HEAAT WA L

Supervisor: Hiroshi Yamamoto

MY WD T RERR WAL R e Bz

Department of Structural Molecular | Material Chemistry Course | Status/Position

Science Professor

PRI B ST AN REFES RIS 2 4

Course Period: to be adjusted Maximum number students allowed: 2 (at the
same time)

WFFEOME (FFFEOME S LIET AR - u—TF—2 3 VT HHENREBEE TSV
Outline of Research:
(Please state outline of research or course syllabus in Laboratory Rotation program.)

7w R A FFOBREME ) 71X, ITHFEA= LY fe=7 2 L THERESNTE
D, ERIRNT U ORAZOF ¥ 3 EE L THRASND L 212> T 5,
Fox 1ITEOALERIN-ERZ W b T U P AFIER L, OVERETHIECE/E A
H=RXLDFERZEIT> TS, TR —FT—2 3Tk, HFOER « EXALFEG
\Z X DRERERE « T3 ZADORGHIINT. < AKIRSCREYS 2 - 7B ARE R EOTEE O
NE ., BHEDO BHZIS U EHR A2 IR L CEmT 5,

Functional molecules with conjugated mn-electron systems are attracting recent
attention as a material for organic electronics, including field-effect-transistor
applications. Our research is focused on a study of field-effect-transistors made of
compound-type organic semiconductors, ranging from its fabrication and
measurement to mechanism analysis. The experimental setup in our laboratory
allows the students to experience organic synthesis, crystal growth by
electrochemical method, fine patterning of the devices, and electrical measurements
with low temperature and magnetic field. Depending on the expertise that he/she
wants to acquire, a combination of appropriate experiments will be provided as a
course.

A & T HBEE A 7272 L, Prerequisites that the student has to complete before

taking this Lab-rotation program: None

12
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

WHIE7T —~ XML e

Theme of Research: Introduction to x-ray absorption spectroscopy

HELAT ML FZ

Supervisor: Toshihiko Yokoyama

HEA WG TR RK WHEAs R W #ux

Department of Structural Molecular | Material Chemistry Course | Status/Position

Science Professor

PRI Rl T ANATREAAES RIS R4 4

Course Period: as demands Maximum number students allowed: 4 (at the
same time)

FZEOBEE (RO ESL LIET R « a—F7—a U TITHOWHERNRZBEZ T I

Outline of Research:

(Please state outline of research or course syllabus in Laboratory Rotation program.)
XFIGT AT, L UG TR R 22588 O R FHIRRE BT S 2 i 5 FB & L

T, WERF B OZ2 STERETFIE, EMPEOS NI TRd TRTEH S TWD, An—7

—¥ g T XM GED R 2 OGO EFN DU TT — Z T 2 FH AT 9,

X-ray absorption spectroscopy has extensively been applied to various kinds of scientific fields from

materials science to environmental science and life science, as a sophisticated tool to analyze local

electronic and geometry structures for non-crystalline as well as crystalline materials. In this laboratory

rotation program, basic principles of x-ray absorption spectroscopy will be learned and the data analysis of
some example materials will be practically performed.

AIfE & BRI AR L,

Prerequisites that the student has to complete before taking this Lab-rotation program: None.

13
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Course-by-Course Education Program to Cultivate Researchers in Physical Sciences with Broad Perspectives
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

W7 —~ RS K OE(CEER & 5 o SO BT T A

Theme of Research: Protein design using computational and biochemical methods

HEAAT HHE (R

Supervisor: Nobuyasu Koga

HEA W TR WEALY: PR Wk HERR
Department of Structural Molecular | Material Status/Position:
Science Chemistry Course Associate professor
BRI ZEAHRR 2T AN A REF RS

Course Period: Consultation required Number of student allowed: 1

HFFE O

BN B AET X RSN REN, 1 E T T K5 AREE D HFAVIZHT D 7o E D Ky
B2 ZRTCNLAREIE Z TR L T RE 2 BT 5. BT HEFE L W O RVWEH 2T T4
YN BEESE, TR EEMY AT KRBT A=Y & LTI RITHI Uikx 72/E Bl
GBI TS, LvL, TaxNBIERTWD BARRO X 37 I8 4« OEREEIZIE T T
AL LTZRERTH Y, TN O T T 2 OB TIZHRDAY BF 72 X785 OEWEA T
SALOAREIZWY S T EIFE LY. £ 2T, YIS TN IE O RE R BLIC BT
DR IR SLCIRIN S Z R B Faft B ETT A L, TR OREERICED LD
WCEMET 200 FERICEVARDL LN 7T r—FIT L VIFREITD.

Protein molecules spontaneously fold into unique three-dimensional structures
specified by their amino acid sequences from random coils to carry out their
functions. Many of protein studies have been performed by analyzing naturally
occurring proteins. However, it is difficult to reach general working principles of
protein molecules only by analyzing naturally occurring proteins, since naturally
occurring proteins have evolved in their specific environments. In our lab, we
explore the principles for protein folding and function by computationally
designing protein molecules from scratch and experimentally assessing how the

designed proteins behave.

AifE & T HBEEFH ¥ T HOREE & KEE
Prerequisites that the student has to complete before taking this Lab-rotation

program: Protein structure and function

14
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Course-by-Course Education Program to Cultivate Researchers in Physical Sciences with Broad Perspectives
AR PR FER R IR -vw—T—2ar HEST

School of Physical Sciences  Course Syllabus for Laboratory Rotation program

W7 —~ HEEEMERR K LW DA R, WEIEMAT. PPERHm
Theme of Research :@ Synthesis, crystal structure, and physical properties of

functional oxyhydrides

BEAHT I ZE

Supervisor : Genki Kobayashi

MY WD T RERR A WAL e MEHHR

Department of Structural Molecular | Material Chemistry Course | Status/Position:

Science Associate Professor
BHEEHARY  RARS ST AR ATRE A 2
Course Period : as demands Maximum number students allowed : 2

(at the same time)

OB (FFEOMESL LIE TR - v —T7—2a U TITHOMMERNEEZBEX T I
Outline of Research (Please state outline of research or course syllabus in Laboratory
Rotation program.)

KFEOT =FThshHt RU K (H) DB ORERHETNICHFTE 52 &R
i, B NV REEH LB “BRKEIe” Zxt4e e UT-WERS. HaeBh 2 %
BREOF - eFEER S L TR SN TW5, Fix oz 7 v —713, H- B EEN %
MR & U CHERT 5 HOE B KR bW 2 Al L, HEEES S 2R L8 Lt
HESILFET A 202 B LT\ 5,

TR —7—3 3 T, KB OERK., fEdtEEmET, B E & i L,
—H DO EERD O BAEATEORERL, #EIE, PO BIEMEIZ OV TFES,

Advances in material developments targeting “oxyhydrides” over the past decade have led to
common recognition that appreciable H™ can be introduced into the oxide framework structures.
Oxyhydrides have recently begun to draw attention as a new family of substances because of their
attractive physical properties. We aim to synthesize new oxyhydrides possessing H™ conductivity,
and to develop novel electrochemical devices system utilizing H™ conduction phenomenon.

In the laboratory rotation program, students will investigate the relationship between the
composition, crystal structure, and physical properties through the syntheses of oxyhydrides,
structural analyses, and electrochemical measurements.

AifE & T HBEEFHE Rl L,
Prerequisites that the student has to complete before taking this Lab-rotation

program: None

15
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

WRTF—~ 7 MREFTL V=TS

Theme of Research:  Attosecond quantum engineering

#EAE Kk HiA

Supervisor: Kenji Ohmori

MY HRES TR P RIK BEE)Y G Wk oz
Department of Functional Molecular | Excited State Dynamics Status/Position

Science Course Professor

PHRRIDIRT  BERF (AR RX) AN AR 1~2 4

Course Period:As demands(consultation required) Number of students allowed: 1~2

WZEOME (OB E L LIET AR - u—TF—v a U TITHPHENEZBEE T EW)

Outline of Research:

(Please state outline of research or course syllabus in Laboratory Rotation program.)
Coherent control is based on manipulation of quantum phases of wave functions. It is a basic

scheme of controlling a variety of quantum systems from simple atoms to nanostructures with
possible applications to novel quantum technologies such as bond-selective chemistry and quantum
computation. Coherent control is thus currently one of the principal subjects of various fields of
science and technology such as atomic and molecular physics, solid-state physics, quantum
electronics, and information science and technology. One promising strategy to carry out coherent
control is to use coherent light to modulate a matter wave with its optical phase. We have developed
high-precision wave-packet interferometry by stabilizing the relative quantum phase of two
molecular wave packets on the attosecond time scale. We have also succeeded in tailoring and
visualizing spatiotemporal images of such wave-packet interference on the picometer and
femtosecond scales. Our high-precision spatiotemporal coherent-control is applied to information
processing with molecular wave functions, and is utilized for exploring the quantum/classical

boundary in various quantum systems ranging from laser-cooled atoms to bulk solids.

AifE & T8 B L
Prerequisites that the student has to complete before taking this Lab-rotation

program: None
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Course-by-Course Education Program to Cultivate Researchers in Physical Sciences with Broad Perspectives
AR PR FER R IR -vw—T—2ar HEST

School of Physical Sciences  Course Syllabus for Laboratory Rotation program

WHET —~ WL T 5% - B - B2 TSI U 2 EARSR A BLE 2 O iR I
Theme of Research : Unveiling physical processes on solid surfaces based on advanced quantum

mechanics, electromagnetism and vacuum engineering.

BELAT KA

Supervisor : Toshiki Sugimoto

B R TR BTEIY PR W HEER
Department of Functional Molecular | Excited State Dynamics Status/Position:
Science Course Associate Professor
PRI AT ST AR RS 2
Course Period : 15t semester Maximum number students allowed : 2

OB (FFEOMESL LIE TR v —T7—2a U TITHOMENEEZBEX T I
Outline of Research (Please state outline of research or course syllabus in Laboratory
Rotation program.)

ZIROMHAAEC K- THRBLT 2 EHERERREBIR 2 FBRO L) BRI & )
2T B 72010, FRAERLAHICCER « 7L 2 L—HF =), EFR%E AW RIBHN KT
SHFRGEEATH . AT/ T LTI,
(HE B O L m B2 E OB 2 J K T 5 0 K]UED S T iEEh
FKEWHEHZANNCERAL TCWDHELAHRE LT, BEETERIOFELZFITETD.
QEEEZEEENTORE D NERENZ HIE T, HBONT AT MnbREFEERE
BT 2HREGD AT MLVOSEHRIERIC LI L 72 5 ERK[ TR /17 - &1k
FOREBAFRE AR S LT, IFREAZBIORESL, =3 X — - (RN E R T 5%
FHA T I A4] - HERHIF[S|DHFEEEHITET 5.

St EERORFEROHE - BEIOMA TLrAR— MEHZFRL, EEZEL T LELOAR
EE/TD.

Text:

[1] Andrew Zangwill, Physics at Surfaces, Cambridge University Press.

[2] Austin Chambers Modern Vacuum Physics, CRC Press.

[3] Robert W. Boyd, Nonlinear Optics, Academic Press.

[4] David J. Tannor, Introduction to Quantum Mechanics, University Science Books.

[5]Abraham Nitzan, Chemical Dynamics in Condensed Phases, Oxford University Press.

AifE & 3 HBEE FIH

BN BEAFHICOVWTUTOTHF A FORNFEZE S L TCWDIELAIEE TS, OBA
BHRIINENIE , &T 15 1 - 2 GEHRL), OV.G A= —&M.G. AV Y o3, SRR ST—
FLUWEARIZT T - T BEARE). £/, KA FEEHICONT, LLFOTF 2 oW
KEBE L CWAHEREAHRE TS, OWBIE 3 EZ2EM, UL KBS

18



https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=Austin+Chambers&search-alias=books&field-author=Austin+Chambers&sort=relevancerank
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Course-by-Course Education Program to Cultivate Researchers in Physical Sciences with Broad Perspectives
AR PR FER R IR -vw—T—2ar HEST

School of Physical Sciences  Course Syllabus for Laboratory Rotation program

W7 —~ AR 2 7B 24 BeRJEA B D U X % 28T 2 A7 O fif B

Design and Analysis of 24 h Period in Cyanobacterial Circadian Clock System

#HEAAT KL fEE

Supervisor Shuji Akiyama

B R TR STEE R |k BuR
Department of Functional Molecular | Molecular Status/Position
Science Dynamics Course Professor
BRI ZEAHRR P ANARTAS 1~24
Course Period: Further discussion needed Number of students allowed :1~2

WO (FFEOMESL LIETIR - a—F—32 3 VT IONMERNAZBEX T W)
Outline of Research

(Please state outline of research or course syllabus in Laboratory Rotation program.)

TN T U TIIMERO BEsE ] (24 KiE) Z2RRRE S N HORNITIY AR, et
RERtORIRE I L 925 2 & THIIRNICZE LT 24 A O Y X825 V2L Tn5h. 204
WIREEHT 3 R ORERZ X7 8 (KaiA, KaiB, KaiC) & ATP ZiRE7 5 2 & THAEM I,
KaiC @ ATPase, /U VR LTEMEDS 24 FFEJEH CIREN & 28R+ 2 BRE N CTBIE T 5 2 L AT
L. BRI N—TTIL, X T BTN AR O 5y TR AR 2 RO D72, W),
b2, W, §lE T, SRR E 2 B XA TS BRIt A B L T\ 5. BRI, (DKai
Z Ry BRI OAANT,  (2) XBRAE SIS -CVIRCEL & AR A U 7= Bh AR AR, (3) i
XD FEReRtll, WHFEKEZHA WY I 2L —vay, REEITHI I & THFRFOFEEMRN
WD A TN S,

TR e m—7 =g CCTIRYMPHHENREIZ, AN, FHEHEE, BIOY 7V —T OHE Tl
DI ZARETD.

Details of the project:

KaiC, a core protein of the circadian clock in cyanobacteria, undergoes rhythmic structural
changes with a period of approximately 24 h (circadian) in the presence of KaiA and KaiB (Kai
oscillator). Slow dynamics of the Kai oscillator are central to a fundamental question: what
determines the 24 h period in biological clocks? The Kai oscillator reconstitutable in vitrois
advantageous for studying (1) clock activities using biochemical techniques, (2) dynamic
structures using both X-ray crystallography and solution scattering, (3) transient responses
using physicochemical techniques, (4) and molecular motions through a collaborative work with
computational groups.

The research theme under Laboratory Rotation program will be determined through the
discussion among an applicant, his/her mentor, and the supervising staff.

AR & T AREE I - AL B LOUEEE (Wb R )
Prerequisites for this Laboratory Rotation program: Biochemistry (undergraduate level) and

an ability to communicate in English.
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AR PR FER R IR -vw—T—2ar HEST

School of Physical Sciences  Course Syllabus for Laboratory Rotation program

WET —~  AERDTE'—4—0 1 o iR

Single -molecule functional analysis of biological molecular motors

HEAH WY K

Supervisor: Ryota Iino

HIA  BERE TR R IFENIY G Wk gz
Department of Functional Molecular | Molecular ~ Dynamics Status/Position
Science Course Professor
BRI BERy (BEAHER) ST ANNATREFAER 1~2 4
Course Period:As demands(consultation required) Number of students allowed: 1~2

OB (FFROMEL L<IETIR - a—F—32 a3V TITIONHERNAEZBEX T
Outline of Research:

(Please state outline of research or course syllabus in Laboratory Rotation program.)

RS FE—F = HMEFE R F — 2 A FITE O R TES LT —J7 M ES)
TR TH D, Ter DT N—T13, ERGTFE—F —DIEENA T =X L O % A
LTV o, BERRZ20EFIRE, (1) SEFBAREEEZ FV o 1 FRRERHI. (2) 4otk
ZRWT=Z 5 FRRRERHI, 3) BUnTHEZ WA RKOERETH S,

KEROZ AN B L OWFZENR L, FREHE LR L2 5 X TRENICRET 5.

Biological molecular motors are highly efficient molecular machines which realize
unidirectional movement by converting chemical energy into mechanical work. We aim
at elucidating operation mechanisms of the biological molecular motors. Our
approaches include (1) Single-molecule functional analysis based on optical
microscopy, (2) Ensemble-molecule functional analysis based on spectroscopy, (3)
Generation of mutants based on gene manipulation, and so on.

The term and theme of this course will be determined through discussion with

applicants and the supervisor.

A & HBEE SR - Frloe L
Prerequisites that the student has to complete before taking this Lab-rotation

program: None
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Course-by-Course Education Program to Cultivate Researchers in Physical Sciences with Broad Perspectives
AR PR FER R IR -vw—T—2ar HEST

School of Physical Sciences  Course Syllabus for Laboratory Rotation program

BT —~ Wy TR oA

Development of Efficient Molecular Transformation Processes

HBEAAT E BIK

Supervisor Yasuhiro Uozumi

B R TR STEE R |k BuR
Department of Functional Molecular | Molecular Status/Position
Science Dynamics Course Professor
PHEEIIMN 6~12H AN AR 1~2 4
Course Period: June-December Number of students allowed : 1~2

W2 M (PO LI TR - v —F7—3 g U T{THOWHERNR 2B EX FTEW)
Outline of Research

(Please state outline of research or course syllabus in Laboratory Rotation program.)

BT AR TR O TIERIZ R ST, st mtiRE 2 328 218K & mfitiipase
ZHIEL TV D, FRTHHVLAFSEAAELOBINE, T/ SRR Al X o8tiis:, £iom
53 AR DES SRR O BT &V Sy RN DIRRERFIE & B S mtiRED
AR, 7R ENTTDIERTH D, REIIT D M7y b & LT, BREGHAE,
LM EOEGEIR A G 2 DBEMEPRUS S AT WOREEE BIE T,

EBRDOZ AR TEN R I FE BB &g 2 - 72 5 2 TRARRICHEE 9%,

The research objective of this laboratory is the development of novel transition metal
catalyses, which would realize high catalytic performance in activity, selectivity, etc.
The typical subjects are asymmetric catalysis, novel catalysis of nano-metal particles,
and novel catalysis by polymer-supported complexes being induced via synergistic
interaction of the polymer-matrix/metals/substrates/reaction media, which would
pave the way to the cleaner, safer, and greener chemical processes.

Details (subject, term, etc.) of this course will be determined through discussion with
the applicant and his/her mentor.

AfE &I DBERF I AT (R ; &5E (G5 PIRIEE) Prerequisites that

the student has to complete before taking this Lab-rotation program: Organic

Chemistry (undergraduate level); English (high-school level)
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AR PR FER R IR -vw—T—2ar HEST

School of Physical Sciences  Course Syllabus for Laboratory Rotation program

WHIET —~  Afin oy OBRIREAENTIC X 5 B RBERE R I A 0 = X L DRTE
Elucidation of dynamical structures of biomolecules toward understanding the

mechanisms underlying their functions

BEAH N R—

Supervisor Koichi Kato

B R TR STEE GEEE | B R
Department of Functional Molecular | Molecular Status/Position
Science Dynamics Course Professor
PRI By (CEAHFR) ST AN RS 1~2 4

Course Period:As demands(consultation required) | Number of students allowed:1~2

W2 M (PO LI TR - v —F7—3 g U T{THOWHERNR 2B EX FTEW)
Outline of Research

(Please state outline of research or course syllabus in Laboratory Rotation program.)

R E IS (NMR) 2FH LT, X230 - BARE H DU NTZ S OB AR
DIFA- LYV « A T 2 7 ADORSEfT & 5% & 35 400 TRMIFZE B #A T
WET, BT, BEHE X LT BDEA TR 7 1k L AR A T = R LB -
BEOBUS D SRAINTIMFET 5 Z L 2 BFELTCWET, 201010, DF0RATmz T, 4
A, M, T A = R K D SR  ~DT T —F E R L CQOE
7,

TR v—T— 3 L, KIGESEER AR LR ol s | b2 V- NMR
RN 24TV, B TSRO IR « MRS E2 R LET,

We conducted studies aimed at elucidating the dynamic structures of
glycoconjugates and proteins for integrative understanding of the mechanisms
underlying their biological functions. For this purpose, we use multidisciplinary
approaches integrating the methodologies of molecular and cellular biology and

nanoscience along with molecular spectroscopy.

To learn basic methods for preparation and NMR analyses of biomolecules is

included in this program.

AfE S T 2REEFH R L,
Prerequisites that the student has to complete before taking this Lab-rotation

program: None.
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AR PR FER R IR -vw—T—2ar HEST

School of Physical Sciences  Course Syllabus for Laboratory Rotation program

WHET —~  EEERICIIT D44 77 20 - FHREFSEE

Theoretical and Computational Studies on Condensed Phase Dynamics

HELAT Mk He

Supervisor  Shinji Saito

HA By TR R STEE G | B iR
Department of Functional Molecular Science | Molecular Status/Position
Dynamics Course Professor
BRI Al - ST AIRIREFASE [FIRRTROR 2 44
Course Period: 1st Semester/2nd Semester Max. number of allowed students : 2 (at the
same time)

WRIEOME WFROMES LIIT A - v —F7—2 a U TITHOMERNE 2B EHE T I W)

Outline of Research
(Please state outline of research or course syllabus in Laboratory Rotation program.)

BxlInTv S 2 b— g UROE FIRREE R 8 & O T B-ERIZEBIT D XA T2 7 ADFRH
BIOZFOEE DT LY B LMNIT 5 = & & BRICHZe A DTN D, BRI, AR
I3 ROMEAR « REMRAE 2 ED XA T2 7 ADfMT 24T > T D,

TR m—F—3 g TR, BERAA T U AE BT Db DOBA SO B S O I
B LSRN, DY I al—a rOEBBLIOERZE LT, FAAFOFE
THMIEE (FIK) CI3RR 500N HER - kEOEEE BET,

We have been investigating dynamics in condensed phases by using molecular simulations and
electronic structure calculations. Examples are including analyses of dynamics of liquids,
supercooled liquids and biological systems.

In this program, we aim to learn basic theoretical backgrounds and computational methods for
investigating condensed phase dynamics by studying fundamental mechanics, quantum
mechanics, and statistical mechanics and also by reading papers.

AfE & BRI - B9, MG AFPZRICBREL T ZENEELY

Prerequisites that the student has to complete before taking this Lab-rotation program.

Quantum mechanics and statistical mechanics
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AR PR FER R IR -vw—T—2ar HEST

School of Physical Sciences  Course Syllabus for Laboratory Rotation program

W77 —~  [E& NMR (2 & 5485573 LOFEKED FAE O iRt

Analyses of biomolecules and organic molecular materials using solid state NMR

HEAAT WA B

Supervisor Katsuyuki Nishimura

B R TR STENE GEE | M HEEER
Department of Functional Molecular | Molecular Status/Position
Science Dynamics Course Associate Professor
PRI AR ST ANATREFAER 14
Course Period: By consultation Number of student allowed : 1

BFFE O

Outline of Research

KRR IBENMR) ., HERBIC T AR ER O BRI 2 5 Z &2k v FEdE
BB T ORI B D H R A R ifRE TS0 Z e TE £ T, Fixd
IN—T7TIL, BB &M BEAEHT D4 ORI O B e Skt & LT, 11
&R JONEBMEA AT 5 72O OER NMR JIEE, B L URHT HEDBR 21 ToCWET, £
7oy B LTEHEEZ VT, 2B TOREE, 36 X OBEREREIEOMMT 217> COET,

TR e m—7—2 2 Tk, B NMR JIEICOWTRER L CTIEHLS . Z2d, s AHIHE
IR EHE LEE AR -7 ECRAMICHEET S22 8T D,

Nuclear magnetic resonance (NMR) enables to obtain precise information of local
structure and dynamics of molecules at atomic resolution without damage of
molecules. Many of important biomolecules, and advanced materials are insoluble
and functional at amorphous state. Thus solid state NMR is essential for the
characterization of those molecules. We are working on the methodology and
hardware developments of solid state NMR in addition to the characterization of
those molecules.

In this program, we aim to learn basic principles of solid state NMR and experience
solid state NMR measurements.

AifE & T OREEFIH K2 L,
Prerequisites that the student has to complete before taking this Lab-rotation

program: None.
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AR PR FER R IR -vw—T—2ar HEST

School of Physical Sciences  Course Syllabus for Laboratory Rotation program

BT —~ %7 AR TORI - Ak - BIERS

Theme of Research: Design, Synthesis, and Exploring Function of Chiral Molecules

HEAET BIL A

Supervisor: Norie Momiyama

B R TR STEIY GERE Wk EEER
Department of Functional Molecular | Molecular Status/Position:
Science Dynamics Course Associate Professor
PHEEIIMN 6~12H P ANATREREASR 1 ~24
Course Period: June-December Number of students allowed: 1~2

W7 OMEEE (e oS LSIE TR « v —F7— 3 U T{THOMENAE 2 BEX T &)
Outline of Research:

(Please state outline of research or course syllabus in Laboratory Rotation program.)

X7 VT 1%, HEK LIRS 2 Ema2 FEft T 2MEOOE >TY, 20D, JRT
¥, hflwnolch 7 o RS SITIIME LW O ~ 7 rottFicsnWT, 7 U7«
EZDORFEOEEMDILSFONTWET, FebiE, GEEFEOFEZREL T, 7
IVIRREREVER R T DF%EE - A7 D ONCZE OMSREDIRZRICH Y LA TWE T, R, #r
U723 TV oy FHERREESO 2 7 VERREMEM B O BRFE, & T VN F 2 B RINICE LT 5 A1
DFEBOSORF ZHEE L THET,

TR em—T =g T, FTNAVDTFOEKE EOEEDERREZITY, GL A5
DEMENFIE L FEFEOEGZ AR LE T, £72. EEOZ AT B 22 7ENEE
ITFEREHE L EE A o7 O X TRAEMICHEE LE T,

Chirality is one of the distinctive features in our life. Therefore, it has been well known that
chirality and its science is very important research subject in the field of atomic nucleus, molecules,
and materials. Research in our group has been initiated in the general area of the chemical
synthetic method in chemistry with a focus on the design, the synthesis, exploring the function of
chiral molecules and the development of new transformations for chiral small molecule syntheses.

In this program, we aim to learn basic skills for the synthesis by chiral molecule syntheses and
the exploring their function. Details will be determined through discussions with the applicant
and his/her mentor.

AT & D REEHIE AL (R  5495h (RS AE)
Prerequisites that the student has to complete before taking this Lab-rotation program: Organic
Chemistry (undergraduate level); English (high-school level)
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JRNNLET 2o 2 7o R P e 2 BT 2720 D a — ZRIRFHHE 70 7T L
Course-by-Course Education Program to Cultivate Researchers in Physical Sciences with Broad Perspectives
AR PR FER R IR -vw—T—2ar HEST

School of Physical Sciences  Course Syllabus for Laboratory Rotation program

W T —~ IR L OBRB BN L 5. 2EEWEOWELREEDOMEE LN, 24
AR ONA Z — o N— A R DO RF 5L
Theme of Research : Near-Infrared Imaging and Spectroscopic observations of

Interstellar medium, Star & Planet Forming Regions & Starburst Galaxies

HEAAT HE s

Supervisor: Tomonori Usuda

R RICPHFER ARSI R SR L G
Department of Astronomical Optical and Infrared Status/Position
Science Astronomy Course Professor
PRARIAR] Al - 23 (ZEHRRR) ST ANATREFAER 14
Course Period: 1st Semester/2nd Semester Number of student allowed: 1

(consultation required)

W2 OB (PO E LIZT AR s o —F —32 a3 U T{TIHONHERN AR 2 BEX T I

Outline of Research:

(1) ZMWE OWELREE DB 7L
EMME L L TRBMEDZVIKFEICER LR EZ 2T L TV 5, BRI,
EXREOENRHE L e D @B EDORM Sy AR, b B EKES T L ZFHIC
ZWN—FB(LIRFBDRRA T MVE | ERIMEORE R CHoBT 22 itk
ADEEERIRIE, R E W oTo, B« BB D4R - HEkIZ & o THE & 72 D S
BEWLNCT D, £70, BREZERTREAINTWDERkA RS T2 EL T2 DF L 72
% Hat A A2 DAY NVETRIMNROW A Cot@lill 25 Z iz kv 2z
MIZH 1T Dk 2 72 b ROG 2 B3 5,

(2) ITARAMRG G K ORI X 2 BAE A VA & — 3 — 2 | R DA 5L
WEARIMR D Bt D43 JEBI THL O 3L 5 KB oy T HERRI T, AR A Z — /3 —
A NERIAT & o T IREIE O m O FT C RSB S D, BERD KFE Sy TR D 5RE L
AL Z IR0 KBS TERRO RO - BE L S o EEZH )
IZT D2 ENTE D, £, KBRTONY 7 LD FFEE RO RE ORI D
fEREUEDZ LIk, ZOEFICBIT 2 2AEREEI LT 5,

ARKIR-a—7—varTiE, TIXDEES e RO EiEE CEBICE LR

SMBROBLIIN T — & & T, T FIEO B Z 75 L R, TSRO ED L S e

BN ARENT DWW THEE T 5,

AifE & T 2o8EE B L
Prerequisites that the student has to complete before taking this Lab-rotation

program: None
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

T —~

SR DOIERL « EALOMHT I O LB SRR OFFFNLEFEC S A ARLEREBIS, $R O )FAEEOMAT (R, B0 3 otk
AEESOEEFR O SN OREIWED S DEHIIRT 2 2 VAN AR DB ARG 5 FEDOFE) 217> T
Wh, BT, FERRTHRRO L REEN 0 2 00 FREECHE A miig E CHIE T & 2 7R E R STl 2 (JASMINE)
FHEZHEEF TH D,

Theme of Research:

Themes of research are given as follows; the analysis of galaxy formation and evolutions, study on relaxation process
and phenomena of chaotic itinerancies in self-gravitating systems, and the analysis of dynamical structures of
galaxies. Especially the present main scientific theme is the development of the method how the gravitational
potential and phase distribution function for all gravitating matters are constructed by using observed data of
3-dimensional stellar positions and motions. Furthermore I am promoting infrared astrometry satellite
missions (which are called JASMINE missions) which provide distances and velocities of stars in the Galactic

bulge with high accuracies.

HEAAT HPW EH

Supervisor: Naoteru Gouda

BH  RICHHAHK JEIRINIR R L e Wk 2%
Department of Astronomical | Optical and Infrared Status/Position
Science Astronomy Course Professor
BRI Al - R4 (ZEARRR) ST AR S 14
Course Period: 1st Semester/2nd Semester Number of student allowed: 1
(Negotiable)

P72 oMEE (2o S LSIET R s v —F7—3 3 U TITOHHENAE 2B E X T X)) Outline of Research:
FHOMBEEE OB IZE DS B CENZEROWEE, A K SCER & BREERE 72 12 L Chliss
REE R EEITH . BARRIZIXLL T OIEA 2179,

1. FHOMEMEE HOED
*FHIHAET 22 R A — Vb 2BEEHEOMGL, £ LT, “HEEN” BNED &) fEnEmsns
RROBERTH L Z &2+ 5,

2. HOENZEKZOWI (KM L)
*HOOEATHMBENTWHIREZACENSER L L5200 G, B, ST L), B EEAIC E Ik
N THDHZ EICRK Lo BEIIZE iz, HEBEI 67253 L1387 o L BREWBIR 2 R"d, £0
BLOH &L bz, ZNODRREOHEFRRIZHERESBHboTWA Z L 2T 5,

3. B R SCBLH & R E T o pERERNE
* HCEASEROMADTZDITIE, RO 3WITHINLE & 3 RITHIHEDIFRP AR AR TH L, 2 E TOHBED
KR ETOME, BEMEEZRET 2O0MMCERBRTHY . ZOBAZITI, 612, REETOHEED
ROTFIZHONT O T D,

4. PLERSCBINITHES B BN 2K%
* HRZ G IR CED G TV AALE R SCEIEZ ORI, fEFEOED 7, b0l Tt4o%k, BOE
NSRBI EICBALTEDL I 722 ERN > TL 200 % T 5, X512, JASMINE Gl CiEd T\ 5
BA%E. FEBRO —HBIGO T HIT O,

AifE & T 2o8EE B L
Prerequisites that the student has to complete before taking this Lab-rotation program: Nothing
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Course-by-Course Education Program to Cultivate Researchers in Physical Sciences with Broad Perspectives
WEMFER TR F B AER IR - v—FT— a0 FETFT

School of Physical Sciences  Course Syllabus for Laboratory Rotation program

T —~
SRR BIEE L ORE R R DS
Theme of Research:

Star formation in various mode and planetary system formation

HBEAHT TRRE B

Supervisor: Masao Saito

B RIXBFEL ARG R ST G P Wk #dz
Department of Astronomical Optical and Infrared Status/Position
Science Astronomy Course Professor
GRREIIHA] 124 (ZEAHER) ST ANNATREFAR 14
Course Period: 2nd Semester Number of student allowed: 1

(consultation required)

WRIEOME WFROMES LIIT AR - v —F7—2 a U TITHOMERNE 2B EHE T I W)

Outline of Research:

I'm interested in why various star formation, such as a single, binary, low-mass,
massive, and etc occurs under certain environment from observations with large
telescopes. I'm also following low-metallicity clouds in the outer galaxy, interstellar

chemistry with my collaborators.

Laboratory rotation course will be performed in Mitaka. You will learn how to plan
a telescope/instrument project. Starting from science use cases, you define scientific
requirements and flow down to system requirements. You set requirements for
subsystems to comply with system requirements as well as independent system level
requirements, and so on. In the end, you will make a concept of a future
telescope/instrument. After the course is complete, you acquire capabilities to

propose future astronomical instrument to match with your science interest.

Al & 3 2 BEE I
Prerequisites that the student has to complete before taking this Lab-rotation
program:

Not applicable.
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

WoET —~

Theme of Research: Astroinformatics

HEAw B0 FE

Supervisor: Kazuhiro Sekiguchi

Hos RXPFRHK SEARIMRR SCF TR e 2%

Department of Astronomical | Optical and Infrared Status/Position

Science Astronomy Course Professor

BRFEHIR] Aol - 28 (FEFEER) AT ANAREFAE 14
Course Period: 1st Semester/2nd Semester Number of student allowed: 1

(consultation required)

WFFEOBEE (FFFEOME L LIET R - v —7—v a U TITHOTHERNEEZBEZ FTXW)
Outline of Research:

% R KBS — A BN X 2 89 3 L OVE BN (AGN) £ ik & (LD RFgE,
R X B, RN, 7 2 DB Z AW TfRahiz) BB LOBEKRT T v
=V DR ZED TND, S HIT, WMERS XU XM O &R /3 fFRE T O -
G306 PDEIZ K DR R OME, BAA HBWENIE 21T > T\ D,

AfEE T 2REEFH 2L
Prerequisites that the student has to complete before taking this Lab-rotation

program: None
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

WHGET —~  JROMIRRSCF:, ARIMIRBLIASE B FE . MifED L7 R BT
Theme of Research: Infrared Astronomy, Infrared Instrumentation, Adaptive Optics

Development

HELAT HR S

Supervisor: Hideki Takami

R RICPHFER ARSI R SR Wk iz
Department of Astronomical Optical and Infrared Status/Position
Science Astronomy Course Professor
PRI A - $240) (BAHER) ST ANATREFAER 14
Course Period: 1st Semester/2nd Semester Number of student allowed: 1

(consultation required)

WRIEOME WFROMES LUIT AR - v —F7 =2 a U TITHOMERNE 2B EHE T I W)

REFED & 2 M1E L CHETIRAME 215 5 MfEDE P2 2 P L, 130 EEsHIC iRy
BT ZE 2 e 2, ITHIE, 97132 EEEE + M fEDE IR E 2 > TIRIRE RO KR
D ZE RIS 2 T TE,

Outline of Research:
Takami has been working in development of adaptive optics systems for astronomy
for Subaru Telescope. He has also conducted science on the outer atmosphere of low

temperature stars with high spatial resolution capability using adaptive optics.

AifE & T BEEFH 2L
Prerequisites that the student has to complete before taking this Lab-rotation

program: None
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

T —~ HEOWHEA(, iR & EHEORKIKDBEE O
Theme of Research: Physical Evolution of Comets, Relationship between meteor

streams and parent comets

HEAAT JER

Supervisor: Junichi Watanabe

R RICPHFER JETRINBRR L T i Wk =
Department of Astronomical Optical and Infrared Status/Position
Science Astronomy Course Professor
PRI A - $240) (BAHER) ST ANATREF AR 14
Course Period: 1st Semester/2nd Semester Number of students allowed: 1

(Consultation required)

WFZEDOREE (FFFEOE S LIXT R s o —F7—3 a3 VU T{THOWHERAE 2B EE F &)
Outline of Research:

KIGR/NRIE (FE, A, PR, KIERIMERIK) OBLRIEIBIE, EIZATHYE -
RN Z Tt s RBINZ L > T, 2D OXREKOBINC L, o)k & k%
BWNT S, RIETIE, HEOYEELAZREMEINOMAL TN 9 & LTWVD,
—F . W ORLFORFZ R, BE, AT 7 HHZR & THRITB X HIEB 21TV
DD, Za—AY =R LHEDORRBIFE L D0H D,

Observational studies on small solar system bodies such as comets, asteroids,
trans-Neptunian objects will be performed mainly by imaging and spectroscopic
methods in optical and infrared wavelength region in order to know their origin and
evolution. Recently we try to clarify the physical evolution of comets from the activity
of meteor showers. We also try to study the relationship between media and scientific

research community through the news releases and their covered articles.

Al & 3 2B I
Prerequisites that the student has to complete before taking this Lab-rotation
program: Basic physics and skill to use UNIX or WINDOWS programs
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

BT —~ AWM KAGRA % FV M- A7 K S0

Theme of Research: Gravitational wave astronomy with KAGRA

HEART RAEE— Supervisor: Yoichi Aso

R4 RICBFER JCTRINRR SR e | e HEZER

Department of Astronomical Science | Optical and Infrared Status/Position: Associate
Astronomy Course Professor

PRI A - T4 (BAHER) T AN REFAES 1

Course Period: 1st Semester/2nd Semester Number of student allowed: 1

(Negotiable)

W7 OMEEE (2o S LSIE TR - o —F7—3 g3 U T{THOHERNR 2B EEX T EW)
Outline of Research:

(Please state outline of research or course syllabus in Laboratory Rotation program.)

Gamma-ray Burst Binary Neutron Star Black hole
. . Coalescence
8 " Progenitor ?

¢ é ’ « Test of General Relativity Quasinormal Mode

* Expansion of the Universe - Mass, Spin
« Internal state of neutron stars

i\.

Pulsar
Cosmic GW Background *

Direct Observation of Supernova

the Very Early Universe CorsiCollanso

Structure and Evolution Dynamics

of Neutron Stars

The first direct detection of gravitational waves from colliding black holes in September 2015 by LIGO
detectors heralded the era of gravitational wave astronomy. Gravitational waves will offer us rich opportunities to
explore secrets of the Universe otherwise unobtainable with conventional observation methods. Our group is
playing a key role in the construction of Japanese next generation gravitational wave detector KAGRA. KAGRA
is world’s first cryogenic interferometer of 3km arm length being constructed at the underground site of Kamioka
mine, Gifu prefecture.

We can offer students a variety of research projects related to the development of KAGRA ranging from hands
on experiments (vibration isolation systems, optical tests etc) to computer simulations and data analysis
depending on the expertise and interest of individual student. The program can take place either in Mitaka or

Kamioka.

Al & 3 2 BEE I
Prerequisites that the student has to complete before taking this Lab-rotation program: General

laboratory experience is desirable, but not mandatory.
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

T —~

< TNT 8it 7 A > b ofditds L OB 3 5 Heffriiat

- KADEF RO ERER L O3 —7 ¢ o 7 EAf O RGET

* LD LBIEEER TNT D & 9 2062 RN EE S B3 2 2RI Bl L AR — FRRIRE# BREE UL~ DRLE
ZaEte
Theme of Research:
*Fabrication and technical study associated with the fabrication of the primary mirror segments of TMT
*Performance of telescope optics and coating study
*Effective press release and technical report of both science and engineering aspects about the optical-infrared
telescopes such as the Subaru Telescope or Thirty Meter Telescope, with consideration on the environment and

the culture.

HEAET MK T
Supervisor: Saeko S. Hayashi

BIH  RICHHAHK ARG R ST G P M W%

Department of Astronomical Optical and Infrared Status/Position

Science Astronomy Course Associate Professor

BREEHIM AT - W OSFERE. EHESm Tl < | —EIZZ T AN TR TAER 14

F T A TOWEIZRD) Maximum number of students allowed at a time = 1

Course Period: 1st Semester/2nd Semester (to be | i : A L= L LTH Y 7 4 =T hb+- RN &5,
discussed, and interaction will be on-line) Note: the student has to be in a time zone within 9 hours

(ahead/behind) of California.

WS (FEOMES LIZTIR - n—F —3 a U TITIHIMENA 2 BEX FTEW)

TR —T— a3 NIDOWNWT 2007 —<EEXTNET,

T~ 1 DA R OVERERM & MEREM Lo,
RSO i D EFR O,
FRESATIC X D TEREDE W OMGET,

HARM R BHFT CIXR W T 7 2 AN B WGETIC Bk

1521 HERET DA TR,
AR R BTN T 7 B ZADN R K R W AT I s A kB 1 5

AT ER T,

T2 M 7uy=y NEFEE, MW EICHAT 256 0ORN LT 7 e —F O,
FITHFE, Mx T, TEL5EIEAARETOHHN,
AT 4 T ~OFHSLOME,
fhICBIT DR, B oRmEm EE2 BT,

ZREEOHE
o MIZ—EIXA L TANTEY ZHEONL O, BT MR €Dl & I =LA — MEK,
o  H[RE/HIPH COBMINE (NEHELXFIHTEXLLEIIXEE, 074 VI 2ERMUETHE T D7
l/\)o
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T~ 1D%E, AH0EE LB EEEOEART A ERESTCHETLIEReRELR—FL L, 7o
V7 VEGEROIOOBPA L WO BETHEEEZITI), VA= MITEDHRY FELLET L0, BERITHARE
THNEDR,

T 2 OYh, FLERE E IR RO = 2 — A L X — IR T A IE T, R LA — N EE
D, CERREVIBETRERREIT), VAR— MIEXLLT L0, BRITZHARFETLNEDRY,

Outline of Research:
I have two themes for graduate student’s Lab-Rotation program:
1. Studying the performance of the large telescope optics.
a. Investigate factors that affect their performances.
b. Consideration of the environmental effect of the telescope site.
c. Technology that helps telescopes with good accessibility, but on not ideal site.
d. Technology that helps telescopes on a very good site with limited accessibility.
2. How to effectively explain TMT project to the family, friends, etc.
a. Explain in English, in addition in Japanese if possible.
b. Write up some press releases.
c¢. Aim to improve awareness of the science and scientists.
How to conduct this program:
e Interaction will be limited to online only, since it is highly unlikely that I can travel outside of my
current work site (California, USA).
o  Weekly meeting: explanation from this side, discussion, short report based on the discussion.
o Gather information as much as possible utilizing online tools.
For theme 1: The final report will be about the design and the location of the student’s ideal telescope.
Make presentation as if one is doing so to get funding for that project.
For theme 2: The final report will be a press release or an article for the school/institute’s newsletter. Make

presentation as if one is doing a press conference.

it & 9 2 B FE

* PIEDBEBTE T MT O (D b ENENDITEDO T =7 A MIHLHFRZEML TND T &,
YEEY A FEMAE LAAREYA MEb LA ThILULE T D)

Prerequisites that the student has to complete before taking this Lab-rotation program:

*Basics about the Subaru Telescope or TMT (at least, understand what is posted at its original English

and if possible Japanese websites.)
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

W7 —~ TWEt (ALMA) 7 —% O— kMt
Theme of Research: ALMA data reduction

BEAH FERFRST

Supervisor: Daisuke Iono

R RICPHFER JETRINRR SR IE | T HERER

Department of Astronomical Science | Optical Infrared Status/Position:
Astronomy Course Associate Professor

PRI AR ST ANATREFAER 14

Course Period: negotiable Number of student allowed: 1

WFFEOE (FFEOME L LIZTR - =T —3 3 VT HMERNA 2B EE T&EWY)
Outline of Research:
(Please state outline of research or course syllabus in Laboratory Rotation program.)

ALMA 57— % O— U RAT & B e 3G L CH 55 2 L& B ET
%, BARRIICIZ. ALMA CEEI S0 T — A 75— 5 & 2
o — RN L. CASA Guide GC%E%Z X TCTWA %J[Lﬁ\@:ﬁéo T_/j{ﬁﬁ*ﬁ%?f 5 .
F D%, — W% OT — X % H T CLEAN 2 X % W& & ik
(deconvolution) #4179, mEMIZIX. 5O HBEZZKRET —# L i
L., BFNRERZIT I,

The aim of this program is to learn how to reduce ALMA data. In particular,
the student will download the archival ALMA data of a galaxy obtained using
ALMA, follow the CASA guide, and reduce the data. Following data
reduction, the student will image the data using the CLEAN deconvolution
algorithm implemented in CASA. The final goal of this program is to analyze
the data in the context of multi-wavelength data.

Al & 9 2 BEE I
Prerequisites that the student has to complete before taking this Lab-rotation

program: Basics of Linux/Unix, Fourier Transform
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

W T —~
T T & B O ARk o £ p

Theme of Research:
Basics of radio interferometry and aperture synthesis

B4R 0o E

Supervisor: Satoru Iguchi

BWH  RICHHAHK PR R R U R W 2z
Department of Astronomical Radio Astronomy Course Status/Position:
Science Professor
PRAAIIME AU - 2250 (ZEHHER) T ANATREFES 14
Course Period: 1st Semester/2nd Semester (Negotiable) Number of students allowed: 1

WFFE OBEEE

LW EBR R LB L OB THHCOWTHRT 5 & & bic, BRERSEOMREEZORNZHEFEL, 7T v
I IR—NRH — = H—a— e E e L EE T OMIEIC OVNTES,
Outline of Research:

Students will learn about galactic structure and kinematics including black holes and dark matter halos while acquiring
basic knowledge of radio astronomy and interferometry through practical experience with cutting-edge radio telescopes.

WHE DN -
IOTR-v—T—a T, ROFELEZATHLLWET, T, 1. BEREEGEOFE, 2. BRYGT2
BT 57200 N EMRIC I 2LmET LA Hii, T LT3, RAMOBRLRET LA OFT — X EHTIZ L DR
FOEE =TT, Zhbid, EIRANTEBL, thoFPAESKFERA L —HICHED SETW el EET,
—J. b LEZEE DD OKEN HAVUR, BRNEH U WER TEHCET 2B IETICEF LTI R - v —T —
Tarbrs LEd, EENGIGHRE T, Mx AOBES) LHIRICEDE THIHEREZZ 2 £7,
INHED—RZBWThH, IR - 0—F—a VO EE LT, BIELR—r2ELOTHEEET,
Descriptions of Laboratory Rotation Program:

Students will be required to lean the following items: 1. principle of radio telescope, 2. techniques of aperture synthesis
telescope array in order to radio interferometer, and 3. data reduction and galactic kinematics with cutting-edge radio
telescope arrays, through seminars with other graduate/postdoctoral students.

In addition to this, upon request from a student, deep lectures of radio interferometry will also be given. Since many
students find it difficult to understand radio interferometry, the lectures will be designed to meet each individual’s level and
interest from beginner to advanced levels.

Students will be required to make reports of their presentation and the lectures they attended as part of the outcomes of
the Laboratory Rotation Program.

[HIE/ R RAY R

WERSE: « B - SRR O, M OFRITIE AR O SR RN,

TS ORI NG ST e v 7 T —&AT ),

Prerequisites that the student has to complete before taking this Lab-rotation program:

Applicants are expected to have knowledge of physics, mathematics, and probability statistics as well as basic knowledge of

galaxy formation. If there is a lack of knowledge, basic lectures will be given.
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

e —~ VYT I VIKRIC K DiE T T OFFE
Theme of Research:

Millimeter and sub-millimeter study of distant universe

HBEAAT B BV RE #

Supervisor: Ryohei Kawabe, Tai Oshima

B4 RXFEFK CERL TN = 41 Wk 2%, B

Department of Astronomical Radio Astronomy Course Status/Position

Science Professor, Assistant
Professor

PRAEI] Al - R (AR ST AR 14

Course Period: 1st Semester/2nd Semester Number of student allowed: 1

(consultation required)

RO E OB ES LIETAR - e —F—2 a3 VT HOBENEEBEX T I

7 ORI ORI EE Z AL T2 IV S 7 I VEBRIO- o0 I Y Y~
SVEBEBEI AT, BLO, ZhEzAWEBRITEORBEEZHEL 1D, b
BEBORBEOMELERLTHH I, o, FEROBUOTEDDT I 2 b — 3 %0,
ALMA 2558 OB T — Z AT IC BT D HHE © FIRETH 5,

Outline of Research:

We are developing a new millimeter / sub-mm camera and new observation methods
using the camera for extensively probing distant galaxies and galaxy clusters. One
possible research will be joining the development team to experience measurements
or developments of the camera. Other opportunities will be the simulation study of

future observations using this camera or observational research using ALMA data.

Al & 3 2 BEE I
Prerequisites that the student has to complete before taking this Lab-rotation

program: Basics of Mathematics, Physics, Astronomy, and Python
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

W57 —~ SKA (25 B ¥ A7 A ftih & BE LR

Theme of Research: Research for SKA science requirement and system design

BEAHT I FAT
Supervisor: Hideyuki Kobayashi

R RICPHFER BRI R SR Wk iz
Department of Astronomical Radio Astronomy Course Status/Position
Science Professor
PRI A - 121 T ANARTFAR 14
Course Period: 1st Semester/2nd Semester Number of student allowed: 1

WFFEOMEE RO ED LIETR - m—T—v a UV TITHFHENARZBEX TS
Outline of Research:

2020 FE DA S D SKAL FHENZB W T, BIFEZAT 5 R BIRZ30E L,
ZRUCHENT T2V AT LR EEBT D720 DV AT Ligit 2175, SKA 1%, M7 7V
T, A=A ST U TICEF IS 50 Muh 5 16GHz O KBIFEWN Wit th b, 2%
ANT, SO Lk, ¥ — 7 ZRXNXF—F — I~ Z—DW5E, 77 v 7 HR—)L
72 E\Z XD ENPE O, TS ORIRICET 24858, 2L — FRB 72 E OZEK
ROWFFE, AR T H S OFE R EOBIRRUFORER & 72 DHFEH3 R &
%, (https!//www.skatelescope.org/science/) ZiLHIZDOWNWTT —<ZE L, WL
WEIMERE R MR L, TN EFEBT L7200 OLERFI T AT AOEREFZKREF L L
RN—hrT%,

SKAT1 will be started the construction from 2020, which is the largest radio interferometer

from 50MHz to 15GHz. The science goals of SKA are formation and evolution of galaxies,
origin of dark energy and dark matter, gravitational wave from massive black holes, origin and
evolution of cosmic magnetism, strong—field tests of gravity using pulsars and black holes,
and the cradle of life. The student will ask a research related to the SKA1 science and
system requirements. The report for the SKA1 system requirement of a selected science

goal is required.

AfE & OBREE L

Prerequisites that the student has to complete before taking this Lab-rotation

program: None
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

WoET —~

VLBI BN X 28R 2 ITBE KT 7 v 7 R — /L OIS,

Theme of Research: Observational studies of the Galaxy or super-massive black holes
with VLBI

HBEAAT AW Ak

Supervisor: Mareki Honma

R RICBFER BRI R SR Wz
Department of Astronomical Radio Astronomy Course Status/Position
Science Professor
PRI A - $240) (BAHER) ST ANATREFAER 14
Course Period: Number of student allowed : 1

1st Semester/2nd Semester(negotiable)

WFEOME FFREOME S LIZT AR - m—F7—v a UV TITHIHENARZBEX TS
Outline of Research:

VIHREICBITLIAN - m—F7—a Tk, EYRKLAEDOVERADT =% HWn»
THI RN A =P —DALEFHI ATV, EAUTHEES UV TERIR O8) ) FAEE IOV Tl
NG, FE, BRIV VLBL xy hU—2 ZHWCBERT T v 7 R—/L O]
BIBFZEIZREE LT, EEEOBHT —2 v I ab—yary 7y —#72 % AT VLBL ©
T =BT T v I AR VRFRIZ OV TS, b LB & iid VLBI B D4 5
FEHDNTY T FRFEIZBED - THHH 2L b TE D,

In this laboratory rotation program, the student will work on observational data of
Galaxy-scale maser astrometry obtained with VERA, and investigate the
three-dimensional structure and dynamics of the Galaxy. Alternatively, the student
can work on data analysis and observational study of AGNs and super-massive black
holes based on VLBI technique. If interested, the student can contribute to
development of hardware/software related to VLBI/

AiifE & T BEEFH 2L
Prerequisites that the student has to complete before taking this Lab-rotation

program: none
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WE7T —~ : ALMA 7 — A 77 — 2RO ESE, & L<IZALMA 7— 2t « 4 A=Y 7 OEG
Theme of Research: How to use ALMA Archive Data? / ALMA Data Reduction and Imaging

HEAAT K P

Supervisor: Hiroshi Nagai

BWH  RICFERHK AEE ARCR O M MR
Department of Astronomical Science Radio Astronomy Course Status/Position:

Associate Professor

PRARIIND: Al - 2200 (ZEAHRR) T ANBRAAREFER 14

Course Period : 1st Semester/2nd Semester (consultation | Maximum number students allowed : 1

required)

WFFEOE (FFEOME S LIETR - n—F7—3 3 VT HMMENA 2 BEE TEW)
Outline of Research (Please state outline of research or course syllabus in Laboratory Rotation
program.)

ALMA OF — % ZWFFRIZE D A7z E Bo> TS 2, ALMA 77— 04 77 — % OF| iz HEE L
9, THHOHKRH LYV A = ADT—~T, ALMA Z#ffio TH LIBHTEZH fﬂﬂ? ’i’—% -
ExZ. ALMA 77— A4 77 —% R\ TH5E L £3, ALMA Archive Query OIEFH O, 7 —4 O
FOF v 7 OEFE2FR, B LYHEEZ S & HT— ﬁ@ﬁ&%%?ﬁ LTHHWVET,

T TIZALMA 57— % 2O F-72Z EMBDHHE DD, T —HRNToA A=V 0 THEFERD L2V, &
DWVIEE S OITICEER W E WS FHElTd, 57— &ﬁﬂﬁx 7 VT~ (RE o H— Rt LSk

(2, W8I, Bandwidth switching, Band-to-Band phase transfer 72 & O#HMEZ2fi#HT TH OK) D4
ATy T =2 —DOMRTLBFILENVE LET, NTA—F—DWNWLY EZAZFAREY | W OfFHT
ATy FINIBRWLERR EEZE R/ LET, 7 —FIrOYE RITH 2 EETWEHRIL T L~ OBLHI S A
TAERRSEMT L EEHELET,

FRCT =~ 220 R WIEEIT, ST LENTICIT 5 AGN BHElEE - 7 10— Ry 72T
L2, H LI AGN Yz v ]\ BT oM REEAEE LT — 2 O ET (BEOLBE. vV
TVL—H—DT T v I AE=L =T —HEHNET),

This program helps you to utilize ALMA archival data for your science. Novice students learn how
to use the ALMA science archive, check the data contents in the archive package, and derive physical
quantities from the images. For those who have an experience of ALMA data, advanced calibration
and imaging will be lectured. The data used for this program can be customized according to the
student’s interest. If no preference, the students will work on the data which observed central
galaxies in galaxy clusters and study the role of cold gas for the AGN feeding and feedback or use
QSO flux monitoring data to study the physics of AGN jets. The final goal of this program is to
obtain a deep understanding of interferometry and observing system though the ALMA data
handling.

AifE s T AR EE L

Prerequisites that the student has to complete before taking this Lab-rotation program:
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WHIET —~ ST ORERHE A2 W2 RIRBLI A OMTE

Theme of Research: Photon statistics as a tool for astronomical observations

BEAH R ZE

Supervisor: Hiroshi Matsuo

R RICPHFER EAL T = A Wk HERR
Department of Astronomical Radio Astronomy Course Status/Position
Science Associate Professor
PRARIAR] Al - 23 (ZEHRRR) ST ANATREFAER 14
Course Period: TBD (consultation required) Number of student allowed: 1

WFEOME FFREOME S LIZTA - m—F7—v a UV TITHIFHENARZBEX TS
Outline of Research:

BN DOFEFHTEED H T R RIBBLIFIEDON R L ED TV D, 7 IV ENbIE
TROMIREEI (7 T~V i) CTHITE S D 1N o F O IR IR 3 L OV
BRI THHEAN OBAFEMTEZAT 5, MHaREAr OB & LT, SIS JerMitida v
T T SRR OB AT O . FREROTFWEAN & LT, mETWEN A IS Lz
HT R TR O 2D 5, AWFFET —~ Tid, MR EBRIEE DO HL Y 0,
ABARERR 2R & IR AN OFFG, 2416 OREMSRZ W7 IR 84179,

FERETHE & U CTFREZEMND OT 7~V BEET W OMRF 217> TR Y . mRER
FRIRE DT Z ~)1> RARBLIFIE DO 2 D 5, RBFET —~ Tlk, RISBLIRIZ /2
TR B IR DMERE 7R E R BR L, 7 T~ VY SR E TR CHIRE S LD BRI OV TR
Z1T 9,

Research and Development will be made on photon counting technology and their
application in terahertz frequencies. Evaluation of photon counting performance will
be made wusing superconducting tunnel junction detectors. The intensity
interferometer using the photon counting technology will be studied for future high

angular resolution terahertz astronomy.

AfE & 4 2 REEFH Wy
Prerequisites that the student has to complete before taking this Lab-rotation

program: Physics
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WHIET —~ /NREERERE 305 2) BuEHEE

Theme of Research: Trajectory estimation of asteroid explorer HayabusaZ2.

BEAH A RiA

Supervisor: Koji Matsumoto

R RICPHFER BRI R SR Wk HERR
Department of Astronomical Radio Astronomy Course | Status/Position
Science Associate Professor
PRARIAR] Al - R (ZEHRRR) ST ANATREFAER 14
Course Period: 1st Semester/2nd Semester Number of student allowed: 1

(consultation required)

INEREER 13058 2) OL—WEEST =22 HWT, Va2 v 7 vixd 2 5EEH
DEEZHEES D, KT —Z T DFEE %@ LT SPICE 74 77 U OEHESL .5,
Outline of Research:

To estimate trajectory of asteroid explorer Hayabusa2 with respect to Ryugu using
laser altimeter data. The student will also learn basics of SPICE library through the

real data analysis.

AR & T HREEHH UNIX IZENLTWD 2 &,
Prerequisites that the student has to complete before taking this Lab-rotation

program: The student is supposed to be familiar with UNIX system.
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

WHIET —~  RERIP O BLERRIAIE

Theme of Research: Theoretical Study on Formation of Planetary Systems

BEAET AR R

Supervisor: Eiichiro Kokubo

Hus RXPFRHK Seadh FERE R SO R e 2%

Department of General Astronomy and Status/Position

Astronomical Science Astrophysics Course Professor

BRGRIIR AT - 0 (TR ST ANTRERA S 14

Course Period: 1st Semester/2nd Semester Number of student allowed: 1

(consultation required)

WFZEDOREE (WFEDE S LIXT R s u—F7—2 a3 U T{THOWHERAE 2 BEEZ F &)
Outline of Research:

BRI AGEEE O BRRIIAFZE, SRIRICIIRGRZIZ L & L TEix R E RN F
ET 2, Bigt v Ial—ya UL CRERBROFZBEEZHAL ML, Sk
REEROBRAHE M 2 HIET,

WHE TiE, BRI D FBFR A LCERE I D T o SLREBGR O E < =
VEa—ZE AN TOREEREEZIT,

Theoretical study of formation of planetary systems. It is now recognized that in
the Milky Way galaxy, there are various planetary systems, including our own solar
system. Using basic astrophysics and computer simulations, I investigate
elementary processes of planet formation and aim at constructing a general theory
for formation of planetary systems.

In this course we review elementary processes of planet formation such as orbital

and accretionary evolution and try some basic numerical simulations.

AfE & T 2REEFH 7, a5 B
Prerequisites that the student has to complete before taking this Lab-rotation

program: Mechanics, Statistical Mechanics, Thermodynamics
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

o7 —~ BEREKRE=EGET LV~ & TR RO
Theme of Research : for the giant radio telescope ALMA

BEAH R LHE

Supervisor : Misato Fukagawa

R RICPHFER il FEE R SR Wk B

Department of Astronomical | General Astronomy and Status/Position: Professor
Science Astrophysics Course

PRI AR T ANBRKRAREFAER 14

Course Period : negotiable Maximum number students allowed : 1

G

KEFBD L D REEZNED LD ICHA L T-ONZHFET 5 2 Lk, BARTFEOTE
EO—DTT, HERITENEL LV HTMBROEDH THRAELET, T X577k
MRS E 2 R D LB TX 202, VU OER 5000 A — hLOEHIZERE S -
ERAEBRTHETL~TT, ZOFR - ga—F— 3 Tld, TA~EEETTELNE
B RABIGOT —Z 2R LE T, 2@ L T, KXT — % OB LB
HIEOFEEIZOWTHD & &I, RIKOBH D S (H S5 ERGE DFRE) 76 KIKD
P 2o HBEEERRE & W o PR 2 E D L 5 108 O R FOE T, BE TG
BIZOWTOERLAR— FZ2ERR L ET,

Outline of Research

Understanding how planetary systems like our own Solar system form in the Universe
is one of the major challenges in the contemporary astronomy. To address this question,
it is most straightforward to look into the birthplaces of planets around young stars,
called protoplanetary disks. ALMA, the giant radio interferometer located at the
high-altitude site (5000 m) in Chile, is the best telescope for the detailed observations
of disks. In this Lab-rotation course, the student experiences analysis of the data for
protoplanetary disks, understands the reduction process of astronomical data and
uncertainties in the measurements, then learns how to extract the physical property of
the target object from its electromagnetic intensity (brightness of the radiation). The
student summarizes the reduction results in a short report.

At & T HREEFE e - EmEAKE O M, Linux Mz 5 2 &
Prerequisites that the student has to complete before taking this Lab-rotation

program: Basic mechanics and electromagnetism, experience with Linux
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

W7 —~ TAbanftuao— . RKLFESpHFEFLEEDFE - - -
Research theme: collaborative research among astronomy, spectroscopy, chemistry, biology,

informatics, and others

BEAET KA M
Supervisor: Masatoshi Ohishi

Hus RXPFRHK Sy FEBE R SCF Rl e 2%

Department of Astronomical | General Astronomy and Status/Position

Science Astrophysics Course Professor

BRAEHAR] Aol - 280 (EFEER) ST ANARERAER 14
Course Period: 1st Semester/2nd Semester Number of student allowed: 1

(on consultation)

MEOBE WFEOMEDL LIETHR - v —T7—T a VT HMENEZBEXTIW)
Outline of Research:

FHEMICR T 2 2M 0 F ORI Db 7O, ol FORER 2 KICFITIEN LTS
WHIChH D, £, FHEMMPBIKELE, 7o, BKIETH L7720, H EOERETH LAWY
HEMTICBIT2MEOIRD TV E KRB GEET 52 L b TH D, £7o, FHEMIZE
JLREM ST A1) & LTAEMBEREN L ZE T T 200 &0ET 2 2 L 2@l
TFHEAEmE OBEEGERD 15D TV D,

Discoveries of interstellar molecules and understanding on their chemistry can be regarded
good examples of successful application of spectroscopy and chemistry to astronomy. Further it
is known possible from astronomical observations to understand behaviors of matters under
extreme conditions that cannot be achieved in laboratories, because of the extreme low
temperatures and low densities in the interstellar space. Our group has started a new research
theme in understanding lives in the Universe through studying evolution of prebiotic species
(large organic molecules) in the interstellar space.

FHEATRENE : Possible themes

O NHEFERALFE DO K ILHEITE T DI Application of spectroscopy and/or chemistry in

astronomy; EMAR)T —~ & LT, ALMA I X » THU L7 IRHER 227 M UZEEh
DEME AT MV DITEAT O,
® T Dfft Others

AifE & oREEFHE L
Prerequisites that the student has to complete before taking this Lab-rotation program: Fij$& &7
ITRFIC B LT LW, P O RBEFGR D & 5 & B ATV & BN ET,
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

T —~

WHEFEBE BT 2 RXBEOED T

A& HIBFFEBLRNEG 2 N T2 EERAN 2 RSCHBE I U % =2 7 L OB%
4D2U FHBGFI I X 2 B0 bigpk & ik i e
HARDSUIZHEI L7z A = A a S o =r— 3 VKB O
AARNDBH AT 5 _R&EBFEAMOLBEOFRRICET 2458 13»

Theme of Research

HEAF B HE
Supervisor: Hidehiko Agata

HY L RICBFHIK e HARE R SR TR Wk HEHER
Department of Astronomical | General Astronomy and Status/Position

Science Astrophysics Course Associate Professor

BRGRIIR AT - R0 (ERRR) ST ANATRER AR 14,

Course Period: 1st Semester/2nd Semester Number of student allowed: 1

(consultation required)

WRIEOME WFROMES LIIT AR - v —F7—2a U TITHOMERNE 2B EHE T I

Outline of Research:

EN. R LERERE S Z =BT DR8 - 77 b —F « HETREBOMERER, #2013,
EREZER S, B YA 4D2U R— AT T H—ABEEDO RS v 7iKE  [ESr KX
BHA R T —DAKE » TIKER72 L,

AifE & T OBEEFH 2L
Prerequisites that the student has to complete before taking this Lab-rotation

program: None
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

T —~

Theme of Research

HEAAT W R

Supervisor Shinichi Ichikawa

HYH  RICBFRHIK e HLARE R SR TR Wk HEHER
Department of Astronomical | General Astronomy and Status/Position

Science Astrophysics Course Associate Professor

BRGRIIR AT - 0 (TR ST ANTRER AR 14

Course Period: 1st Semester/2nd Semester Number of student allowed: 1

(consultation required)

WRIEOME WFROMES LIIT AR - v —F7 =2 a U TITHOMERNE 2B EHE T I W)

Outline of Research:

RILT = _N—ADBRAFE - M5 - @M 21TV, T aiE M LT OIS 2
D,

AifE & T BEEFH 2L
Prerequisites that the student has to complete before taking this Lab-rotation

program:None
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

BT —~  BEY. &R HEYS LOREY

Research Themes: Helioseismology, local helioseismology and asteroseismology

HELAT BN &

Supervisor: Takashi Sekii

R RICPHFER e BLE R ST R Wk Hdz
Department of Astronomical General Astronomy and Status/Position
Science Astrophysics Course Professor
PRARIAR] Al - 23 (ZEHRRR) ST ANATREFAER 14
Course Period: 1st Semester/2nd Semester Number of student allowed: 1

(consultation required)

WFEOME FFREOME S LIZT A - m—F7—v a UV TITHIHENARZBEX TS
Outline of Research:
KGR DIRE) - WENB R ONEEE LIRS TRES) 2 Z2ET —<Ic L
TW5, KGOEKE— FOBAIREEAST FLOMiREIC X 5 NEERA, K
B D4y a3 [ A SR BN AR C 52 B8 & K UE 9 rotational splitting O [ BEAENTIC L DN
AR E O, RFTRI R DRI RT3 2 2 & T, REfHEDOEGCmN 2R S
JRFTHY B B OWTHEERHY « BURIRRUTFE AT > T D, ETNRENE 2 5 FRIT,
JREAICIIR CFEL R 2 TREY) 2. IFAURB ORI ET L E LT
FROMHTIZ G B2 > TV D,
ZHR v =7 =¥ g U TIREADOKGBHEE TO0 T <, NASA OF AR SDO
(Solar Dynamics Observatory) O HEF:T —Hfi#Hr (/XU — A7 [ Lo e
DEEDD) R Kepler D REE T — Z fight  (REHIFIFR R E R R BRI DOFRAT) DA,
— R 7o AR I O W TR B2 BIRED & 38 L TERER XN TESRZ L L RETH
2o

AfEE T 2REEFH 2L
Prerequisites that the student has to complete before taking this Lab-rotation

program: None
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program
W7 —~ ZPHERLT —Z X—R SN X A MBS IREIE & SR AL -
EL OB

Research Theme: Research of dust enshrouded activities, formation and evolution of

galaxies based on large astronomical multi-wavelength database
BEAAT EHE MR

Supervisor: Tadafumi Takata

R RICPHFER i FEE R SR Wk HEHR
Department of Astronomical General Astronomy and Status/Position
Science Astrophysics Course Associate Professor
PRI A - $240) (BAHER) ST ANATREFAER 14
Course Period: 1st Semester/2nd Semester Number of student allowed: 1

(consultation required)
WFEOME FFREOME S LIZTAR - m—F7—v a UV TITHIHENARZBEX TS
Outline of Research:

TIXDLEEE A0 & LT Al AR 8 2 W T8l RO R I 58
WRT =27 = A T AT LN ELNTT —Z 2RISR 5 RS
ZBIT D, A MIBINTKBIERRIZ OV C ORI 2175 2 & T, KE
EHITOTERE - L L ZDOHDIAFET 2BEKRT 7 v 7 A — A O LEIZ SV TRHE
REHEDTND,

WHEDNE & L ClE, RXT — Z AT IC LB 2R REIC BT D 5o, 7 — 2 st
FEOBREIRD D20, T —2 HW T — Z T O FEEH L, fEATIC L > Tl
N/ AEFMEEE - BT 25 ECUERT — 2 _X— 2D ABGT 720D
FEEZPLIATY) TETH D,

AifE L T HEEFIH UNIX % OS L 45 BEMAFHA LI L nd 5,
Prerequisites that the student has to complete before taking this Lab-rotation

program: Require the experience of using UNIX based computers.
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

WHET —~ KRGt LRI 1T D i dem O BLI
Theme of Research: Cutting-Edge Ground-Based Solar Optical Observations

HELAT AL R

Supervisor: Yoichiro Hanaoka

R RICPHFER il FEE R SR Wk HEHR
Department of Astronomical | General Astronomy and Status/Position
Science Astrophysics Course Associate Professor
PRARIAR] Al - 23 (ZEHRRR) ST ANATREFAER 14
Course Period: 1st Semester/2nd Semester Number of student allowed: 1
(negotiable)

WFEOBEE (FFFEOME L LIEZT R - v —7—v a U TITHOWHERNEEZBEZ FTXW)
Outline of Research:

KIGRIEN T DIEENBLR DL - FRAMBI 2RI L7278 OV D 72 80 D 4418 BA
HKEATH>TWND,

I have been working on the observational research of the active phenomena

occurring on the solar surface as well as the development of instruments.

FH - m—F 3 T, KBREOHEBREECHERG AN L LT, A -
IRICBBTE & 7 — 5 DR OEAR CHARR PR MOFI ST, KR
NT —ZABLDOWTINCE R ZBWT, EET 5,

In this laboratory rotation program, students are asked to do exercises in
spectroscopy and polarimetry of the solar active regions and solar active
phenomena in visible or infrared wavelengths, or exercises in the reduction of the

observational data and the derivation of physical quantities.

AR & HBEE S H R L
Prerequisites that the student has to complete before taking this Lab-rotation

program: nothing in particular
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

WIET—~ K57 V7 hofE&EmRT 7 A~ Ot

Theme of Research: Study of super-hot plasmas in solar flares

BEAE R 5K

Supervisor: Hirohisa Hara

HEA  RIXFEFK eyl SRR SC R e 2%

Department of Astronomical | General Astronomy and Status/Position

Science Astrophysics Course Professor

BRFEHIR] Aol - 28 (FEFEER) AT ANARESFAE 14
Course Period: 1st Semester/2nd Semester Number of students allowed: 1

(consultation required)

WRIEOME (WFROMES LIIT A - v —F7—2 a U TITHOMERNE 2B EHE T I W)

OO T2 D2 /AR (EUV) Imaging Spectrometer & EUV BE#R /- YEBLHIT — 2 &
SDO #E D EUV R8T — & 2 L, KEBEEE 7 LTI L0 3sET 58 EIE
7T A< DIEH) & Z OIAGFTIC OV THES,

Outline of Research:

The student will learn about characteristic motions of super-hot plasmas in solar
flares and the sites of occurrence by analyzing the EUV emission-line spectra from
the EUV Imaging Spectrometer on the Hinode satellite and the EUV images of the

coronal imagers on the SDO satellite.

Al & 2 BEE FIH - SLaEm Ry
Prerequisites that the student has to complete before taking this Lab-rotation

program: Knowledge of fundamental physics
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

BT —~ T4 TF— &R

Theme of Research Astronomy using archive data

HEAAT Wk 1

Supervisor: Hitoshi Yamaoka

HYH  RICBFRHIK e HLARE R SR TR Wk HEHER
Department of Astronomical | General Astronomy and Status/Position

Science Astrophysics Course Associate Professor

BRGRIIR AT - 0 (TR ST ANTRER AR 14

Course Period: 1st Semester/2nd Semester Number of student allowed: 1

(consultation required)

WF2eOME (22O ES LT TR - v —F—2 3 U T{TIHOWHENEEBEX T XW)
TIEDHSC e EDT — A TF—H HW =R - — VB & HEET 5,

Outline of Research:

Astronomy research and program development using archive data (including
Subaru HSC)

AifE & T OBEEFH 2L
Prerequisites that the student has to complete before taking this Lab-rotation

program: None
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

BFeT —~ SRRk MR o BT 3

Theme of Research: Synthetic observations of planet-forming disks

BELAT F

Supervisor : Akimasa Kataoka

Hus RXPFRHK Sl ERER SR | B

Department of Astronomical Science | General Astronomy and | Status/Position

Astrophysics Course Assistant Professor
PRARIAR] AT - 2240 (ZEAHRR) ZF AR AREEAR 1
Course Period : negotiable Maximum number students allowed ‘1

OB (FEOMESL LIE TR - v —T7—2 a U TITHOMMENEEZBEX T I
Outline of Research (Please state outline of research or course syllabus in Laboratory
Rotation program.)

IR, ALMA S804 Wil 2 W - KBNS k- T, JFAAEE R R & I
(XD HAMBEOBRINATRE L 72> T o, BEIX, 2D L D720 AMMED TR
BT ERET L2 ZETEREND EEZ LN TS0, FUGEERMBEOHFZEIX
EEEHIREZMD VW) RTEETHD, LoL, KIUBHITERRIZHN D OIE M
DWETLOWLETHL T, BRI ORESEE L Wo R E 5 2,
ZOMRIEVITREV, 2 TAMZE T, RADMC-3D &\ 9 @S #iEE R o — R &2 v
T, B R A SR ST O OB S S = L—3 3 V21TV, B R0 W BLRY R
WELITT I 2 b—v a URERICESO BRI TR AT 5, AWt EE L, K2R
RO E L DD, B EBIHION G ~DJLNEEZ RS> Z L2 AW & T 5,

Recent astronomical observations with ALMA and Subaru telescope reveal the
structure of planet-forming disks. Since these disks are thought to be the birthplace of
planets, physical modeling of protoplanetary disks provides the enormous
information of the environment of planet formation. However, the theory, which
provides the information of temperature and density, and the observations, which
provide the information of flux densities at each wavelength, has a huge gap. On this
project, to fill the gap to better understand the planet formation, the students will
perform synthetic observations with a computational code RADMC-3D. The goal of
the project is to have a overview on planet formation and to have a wide knowledge
from theory to observaitons.

At & T 2REE FE YT L O unix O FLAEAIR
Prerequisites that the student has to complete before taking this Lab-rotation

program: Basic knowledge of physics and unix.
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

T —~

Theme of Research:  Basics of the modern cosmology

HBELAT HA S

Supervisor: Takashi Hamana

Hus RXPFRHK Mol ERER SR | B

Department of Astronomical Science | General Astronomy and Assistant Professor

Astrophysics Course

PRREIIM @4 ST ANATREFAER 24
Course Period: anytime Number of students allowed: 2
BFFE O

SRS —_A T —H HDHVNIHE S I 2 L —a T =X ZFA LT, BRI 22BN T
Btz £E 4 5, M7 —~ I TO®Y TH 5,

CE L KRR U TR R

* T ORI GRS 5| & ke 238053 41 O AR 7 s 5 7

INENOFEREZ EOMFE L AR—hE LTELEDD,

Outline of Research:

Participants are to do practice of a research on the modern observational
cosmology using public galaxy survey data or numerical simulation data. Topics
are as follows:

» Detection of clusters of galaxies using gravitational lensing effect

» Redshift distortion in galaxy distribution caused by large-scale structure
formation in the universe
Participates are to select one research subject from the above list, and to write a
research report.

AT & T HREE FIH W F O PR R O Fk & T R O SRR, 38 L O Fortran 7
07T AMIEATND Z L,
Prerequisites that the student has to complete before taking this Lab-rotation

program: Knowledge of Undergraduate level physics, basic knowledge of cosmology,

55




and good skill on Fortran programing
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

WoET —~ XK SHER O T — 2 it

Theme of Research:  Analysis of X-ray data from the X-ray Astronomy satellites

BEAN W B

Supervisor: Tadayasu Dotani

HEA FTHAEEK AEPE BRI | B R
Department of Space and Space Obs. Sci. Course Status/Position:
Astronautical Science Professor
PRI @ (EAHFR) T AN REFES 1

Course Period: All year long (consultation | Number of student allowed: 1

required)

WIEOMEE FEOMES LT A - v —7—v 3 U TITHIHENE 2 BEE TIW)
Outline of Research:
(Please state outline of research or course syllabus in Laboratory Rotation program.)

XBRREDOBINT — 57 O FiEZ BT 2 & & b, TR R b X O BB KA
OYELIRAE, WH ST A =2 OHEE T EE2 TR T D, BRI, T4E<) RS0 T7T—70
AT T =2 OPNG, FEOBIKIOE U THE Y 2 XBREZOLOBRY, 7 — X I(Thkx RufiiE
ARLLZRR S, XA A= HEMBR, =1 xF =27 MAOERIEZFE T 5, £,
TRNVF—ZART SASOFETVEEO Y TID 2TV X S SO ELRIES /AT A —
S OHEE TTiE 8T %,

Course Syllabus

Learn the analysis method of X-ray data from the X-ray astronomy satellites, how to interpret the
analysis results and how to infer the emission mechanisms and the physical parameters of the X-ray
sources. Public archive data of the Suzaku satellite (and others) will be used depending on the
student’s interest. Analysis methods to make the energy spectra, light curves, and the images of the
X-ray source are explained. Model fitting to the observed energy spectra is tried to infer the emission

mechanisms and to estimate physical parameters of the source.

AifE L T HAREE S Unix IZIENTWDHZ &, =7 420X 5T &,
Prerequisites that the student has to complete before taking this Lab-rotation

program:  Should have experience in using the unix operating system and an editor.
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School of Physical Sciences  Course Syllabus for Laboratory Rotation program

W7 —~ A= ZAPRIMNRT — & % T2 i 7RI O KRR BRAEGE & L < IR AR
SRR SCA S % B U 7o B B s AR 8

Theme of Research: Astrophysical Researches of distant galaxies based on
space-borne infrared data, or technical development experience for future space IR

observatory

BEAH AR

Supervisor: Hideo Matsuhara

HE4 FTHAEEK SREEECiRAIERRE = Wk =
Department of Space and Space Observation Science Status/Position:
Astronautical Science Course Professor
PRI B S ANATRETFAR BN (FF)
Course Period: Any time Number of students allowed: a few/year

WFFEOE (FFEOME L LIZTR - =T —3 3 U T HMERNA 2 BEE TEWY)
Outline of Research:
(Please state outline of research or course syllabus in Laboratory Rotation program.)

(70 | FEDAR—=ZFINELT — &% 2l & LT ET — 2125 <@ AR O
RIEBLERIITE 24T O 0 & 2 WIE, RIS U 4 B 48 L7 5B sE (Beids
B, SeFE TS OERBRFEE 21T O, BAENRET —< 13, ZhEnoEAEITR
CTHRO BIRET 5, 72k, HEHE (RF) OBFMITE TR OFRE TH 5,

The students will carry out astrophysical researches based on the multi-wavelength
data including space-borne infrared observation data taken by AKARI and others.
Alternatively they will experience a piece of technical development activities
undertaken in our laboratory for the next-generation space IR satellite. Note that the
major research theme of the supervisor (Matsuhara) is IR galaxy evolution in the

distant universe.

At L T 0REEFHE  RIEWET S L < IERSCBUIEIR IS 3 2 AR 22 ik 2 Fro 2 &
N F L\ Prerequisites that the student has to complete before taking this
Lab-rotation program: The students are expected to have basic knowledge in

astrophysics, or astronomical observing technique.
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BFe T —~ BB R O SRR

Theme of Research:  Basics of the astronomical satellites

HEART EHSy A
Supervisor: Motohide Kokubun

HEA FTHAEEK AEPE BRI | B MR
Department of Space and Space Obs. Sci. Course Status/Position:
Astronautical Science Associate Professor
PRI @ (EAHFR) ST ANIVATRR AR BN (AR)

Course Period: All year long (consultation | Number of student allowed: a few /year

required)

WFFEOE (FFEOME L LIZTR - =T —3 3 VT HMERNA 2B EE T&EWY)
Outline of Research:
(Please state outline of research or course syllabus in Laboratory Rotation program.)

IRFDFHYE LD DICHRE SN, HDWIEBRE T O 22 (ENES 2 bRy )o
9 H DLl EEBO, B R, BRI, ERES L 2 oB%E, uEOH ER v o7

[—1@Y | OHGEAE H D Tim e EA2mtfIC L0 EfE L7 BT, o Ehn—olzon
TE, RISV FEMRGE LT, A= Ry =7 OFFME TEHEMET 52 L2 A
To BB FIEIZOWTIREAE L RO EFER S 5725, TRETHIVIMHREECRER L
HEDOIRDB BTN,

Course Syllabus

Learn about one of the past astronomical satellites or those under development. The targets include
scientific goals, an overview of spacecraft and mission instruments, procedure of the development,
in-orbit operation and on-ground station facilities. The students are expected to read the papers,
summarize the understandings, and discuss with the supervisor on those informations. In addition, more
detailed study about the hardware description, detection principles, and actual design and performance
on one of mission instruments will be carried out. The detail of the course will be determined based on

the consultation with the supervisor, and simple practical work or site tours might be performed.

AItE S O FHIE HEEOMmLE AR E(FRIXTOERNH D Z &),
Prerequisites that the student has to complete before taking this Lab-rotation

program: Should read and summarize the technical papers written in English.
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HRT —~ AX—=AFRINRT — & & T

Theme of Research : Astronomical researches based on space-borne infrared data

HEAAT WA —ak

Supervisor : Issei Yamamura

HEA FTHAEEK AEE BRI | B HEEUR
Department of Space and Space Observation Science | Status/Position:
Astronautical Science Course Associate Professor
PRREIIM @4 ST ANATREFAER 14
Course Period : All year long Number of students allowed : 1

OB (FEOMESL LIE TR - v —T7—2 a U TITHOMMENEEZBEX T I
Outline of Research (Please state outline of research or course syllabus in Laboratory
Rotation program.)

(B0 | ZIX LD E T D A= ZARIRBLUAIT — & & FW T2 K30
BORFE 21T 9. BARHIZRBFGE T —~ 1%, T2 N DL 0 BE &tk ic
JE U THRD FIRET D, 72, FEEHE(UR) OFMIIERELRE]
DB TH 5,

The students will carry out astronomical data analysis and researches based
on space-borne infrared observation data taken by AKARI and other missions.
Note that the major research theme of the supervisor (Yamamura) is late stage
of stellar evolution.

Aife & T HMEEH KUFB L OKRILT — 2T BT 2 AR mik z 7> 2 & 23
2ELW

Prerequisites that the student has to complete before taking this Lab-rotation
program: The students are expected to have basic knowledge in astronomy and data

analysis.
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W7 —~ WS E R AR RO DSE
Theme of Research: Investigation on high temperature melts using electrostatic

levitation method

BEAH Al BE

Supervisor: Takehiko Ishikawa

HEA FTHAEEK T RA P TR LG
Department of Space and Space Exploration Science Status/Position:
Astronautical Science and Engineering Course Professor
BRI Rlle (ZEAEER) AR 1

Course Period: Any time (consultation required) | Number of student allowed: 1

WFFEOE (FFEOME L LIZTR - =T —3 3 VT HMERNA 2B EE T&EWY)
Outline of Research:
(Please state outline of research or course syllabus in Laboratory Rotation program.)

YHFFEETIE, 77— DX o TRB 2l S E 25 “HERiEE" O
BB R L, Zn2FH LemiRRiE oz o TWET, An
—7 = a T WIESICRIE Lo BRI 2 Tl
RABRRER. &5 WITRILY OIF iR, BWMERE ZR 21T
£, B, EhEPTIX TN IERE BRI T o 2 — T

Our laboratory is conducting technological development of “electrostatic
levitation method”, which utilizes Coulomb forces between a charged sample
and surrounding electrodes to levitate a sample against gravity. In this course,
levitation of high temperature melts (refractory metals, alloys, or oxides) will be
conducted using a ground based electrostatic levitation furnace and
thermophysical properties of these materials will be obtained. The educational
place is located at the Tsukuba Space Center of JAXA.

AfEE T OREEFHE FrlEL
Prerequisites that the student has to complete before taking this Lab-rotation

program: Nothing.
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WeT —~ /IR G5 R RRIZ B9 2 B - BFSE

Theme of Research : Study on Small Explorer for Landing on Lunar Surface

HEAAI B FHRER

Supervisor :  Shujiro Sawai

HEA FTHAEEK T PRA P TR Wk #dx

Department of Space and Astronautical | Space Exploration Status/Position

Science Science and Professor
Engineering Course

DH a2 ] by AN AR 1

Course Period :  Consult the supervisor Number of student allowed :1

OB WFROMEDS LAXT A - v —7 =2 a U TITHIHERNE ZBEEZ T EW)

BT TN A AR EREE SLIM OAFFE 7 V— 128l TEBY, TR - v —7—
2 > Cld SLIM DOBRFEIZ AT 7S8R « AFFEICIEF L TIELS . BRI ZRNA IOV T,
FAEZNZIHRO LRET 5.

Outline of Research:

Our laboratory studies landing technologies as a part of SLIM (Smart Lander for
Investigating Moon) WG activities. Students will carry out experiments or research
related to SLIM in this laboratory rotation. Detail will be decided after consulting
with each student.

AifE & T 2OREEFH R L
Prerequisites that the student has to complete before taking this Lab-rotation

program: Nothing in particular
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WeT —~ =775 ER D BA 7

Theme of Research: Development of a super-pressure balloon

BELAT TR 5

Supervisor: Yoshitaka Saito

HEA FTHAEEK T RA P T a Wk WEEER
Department of Space and Space Exploration Science Status/Position:
Astronautical Science and Engineering Course Associate Prof.
PRI B AN REFAES 1

Course Period: Anytime Number of student allowed: 1

WIEOME (RO ES LIET AR - v —F7—2a U TITHOMMERNE Z B EE T EW)

RERFEBR 2 T2 § BRI, [ERPIROERZH ITHOT 5 Z L2 AEL L, B3R
REIROHARIZOW TS LT, ENREKDOBAFEZTR D,

Outline of Research:

(Please state outline of research or course syllabus in Laboratory Rotation program.)

Goals of the program is to know how to perform scientific experiments using balloons
and to have fundamental skill for the development of scientific balloons. The current
status of the scientific ballooning will be learned, and some elementary technologies

for the super-pressure balloon will be studied.

AR & HBEESH R L
Prerequisites that the student has to complete before taking this Lab-rotation

program: Nothing in particular
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WHIET—~  Kfgm= gL X —HRR OB

Theme of Research : Observational investigation of high energy solar phenomena

BEAET  BREAER

Supervisor : Taro Sakao

HEA FTHAEEK T RA P T e Wk UERR
Department of Space and Space Exploration Science and | Status/Position:
Astronautical Science Engineering Course Assoc. Professor
PRI AR ST ANATREF AR 24
Course Period : Negotiable Number of student allowed : 2

OB (FEOMESL LIE TR - v —T7—2 a U TITHOMMENEEZBEX T I
Outline of Research (Please state outline of research or course syllabus in Laboratory
Rotation program.)

TODT)TEDZ9) REDKBBHHBE LT —4%2bbHWVWT, 7L 7= CME(=
= AU A CORB kL —BIR O YR IR IE & X R & HDITAT 7220,
INHET X —BROBHGESCHEONDT — X ORARICKT LR EZED D, 7
L7 CTHEUDRTIED A B =X LIz 9, RO KB X REEmESEI i 724
AH X AR T —0f 8 CMOS I HHER D FEBR S 2\ NI IR 2 & 0| BIRIFZEIC S
THIEBARETHD, ZNODENIHEFET LT, IR - v —T—va VBINED
ElE5E 2 TIRET D,

Participants can conduct introductory analyses in X-ray wavelengths on high energy
phenomena on the Sun such as flares and CMEs (coronal mass ejections) using data
from solar physics satellites such as Hinode and Yohkoh. Participants are expected to
gain good knowledge on the methods of observations and the contents of data through
these analyses. Alternatively, participants can be engaged in experiments and/or
analytical studies on grazing-incidence X-ray mirrors or focal-plane CMOS detectors
for future solar X-ray telescopes aiming to understand particle acceleration processes
in flares. Participants can choose their research topic from the above.

AifE & T 2OREEFH R L
Prerequisites that the student has to complete before taking this Lab-rotation

program: None.
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W7 —~ T TS I BT B 5280 - & S 2 L — 3 R
Theme of Research : Experimental and Theoretical Research on Electric and

Advanced Propulsion

BEALTT AR —
Supervisor : Ikkoh Funaki

HEA FTHAEEK REPE T LA Wk =

Department of Space and Astro. Sci. | Space Eng. Course | Status/Position: Prof.
PRI B ST ANRKR RS 2
Course Period : consult the supervisor Maximum number students allowed :2

OB (FEOMESL LIE TR - v —T7—2 a U TITHOMMENEEZBEX T I
Outline of Research (Please state outline of research or course syllabus in Laboratory
Rotation program.)

YHFZEE T, KRN A B RICHAT TRE 2R FH R O FEBLA~mIT T, xRS
B AT D O FHBHEE S 2 7 A ORFFERS 2D T E T,

FARw—T—3 3 T RO KEREEERO DT - mHEEZ B L CTERF O,
Wk T T A~ NFT =7 xy b, A=V AT AL KGEZFH LI FHEAEE (s
TANV), BEEMRA T A X Ip & OFEIEHEME F 72 1 3HEME S 2 T A OFEERIFSE E 72138
L2 b—va VNS, —ODEBATSINL TWEEE £,

In Funaki’s laboratory, advanced spacecraft propulsion concepts and related fields for
future deep space missions are studied. As a theme for Laboratory rotation, applicant

sy O

<

can select one of experimental and/or numerical studies from the topics below:

-Hall Thruster

-Solar wind sail (Magnetic sail, Magnetoplasma sail)

-Magnetoplasmadynamic arcjet

-Helicon thruster

-High performance ion thruster

-Micro-thruster system (laser, cold jet, etc.) development for a drag-free mission
-Mission planning and system development for rapid solar system exploration, solar
system escape

-New energy system for deep space exploration

-Drag-free system development for DECEGO mission (Japanese gravitational
detection mission)

AifE & T OREEFIH  FRHIEL
Prerequisites that the student has to complete before taking this Lab-rotation
program: N/A
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WHIET —~:  ERHEEIZRE T 5 EBRAIIFIE

Theme of Research: Experimental Research on Electric Propulsion

HELAT Al mEE

Supervisor - Ryudo Tsukizaki

R4 FHBEER AEPE T IR
Department of Space and Astro. Sci. | Space Eng. Course | Status/Position:

Associate Prof.

PHAAIAMN] Rty 2 AR K TREAAS 2

Course Period : consult the supervisor Maximum number students allowed :2

OB (FEOMESL LIE TR - v —T7—2 a U TITHOMMENEEZBEX T I
Outline of Research (Please state outline of research or course syllabus in Laboratory
Rotation program.)

WHFEETIL T T A< L 2 FHAEEH T O eI 21T > TWET, ~A1 7 aliA 4
YoV EIR TS TEAEL NISE ) ICX D N B E e b/ kR T
NY Z— RFEBLE L, BUEIIEMEE NI05S 2 OFEHEHZILIL D, LA
BT 5/ R DESTINY+, K& b =2 -YHZEAH OKEANOS (21 7o iR & 1T
STWET, BT 577 XA~vYEo2 OF AN, H EISHZHBO . b OFERH
Fzml, NEOFHEHICHBRL £,

Our laboratory primarily focuses on the R&D of electric propulsion technologies
and related plasma diagnostics techniques. Thrusters developed at the EP lab have
been deployed in a wide variety of space missions, such as the Space Flyer Unit, and
the asteroid sample returners “Hayabusa,” and “Hayabusa2”. The EP lab will
continue to support future deep space missions, for instance, the asteroid probe
“DESTINY+” and the Trojan asteroid probe “OKEANOS.” Research at the EP Lab is
supported by the JAXA manufacturing and experimental facilities, which allows the
lab to simultaneously take on multiple projects. Graduate students from the
University of Tokyo and other selected institutes, such as “SOKENDAI” the
Graduate University for Advanced Studies, are involved in all of the EP Lab research,
including the development of thrusters for deep space missions and its related
physics.

A & T DREE Fo: B, FRICERR - 19, e R e L~ L 2 480E)
Prerequisites that the student has to complete before taking this Lab-rotation
program: Physics, Electromagnetism, Mechanics, Engineering Design (Bachelor of

Engineering is recommended.)
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School of High Energy Accelerator Science  Course Syllabus for Laboratory Rotation

program

T —~ . /NHETIEE LUCX IZBIT 281 B — A D4R - s FE5R
Theme of Research : Electron beam generation and acceleration by the LUCX

accelerator

BEAE BE B

Supervisor : Nobuhiro Terunuma

HE4 A L G

Department of Accelerator Science Accelerator Science Status/Position:
Course Professor

PRI AR ST ANRKRAREFES 2

Course Period : negotiable Maximum number students allowed : 2

G

/N - N R LUCX (Laser Undulator Compact X—ray source) Z W71 B — AL
INEERZ1T 5, LUCX TIHER LB E— 22 =T T~ i offge, L—5
—LEFE—LOW a7 N EELC KD EEE X BREOBIR 21T > T\ 5,

WHE I3 E B E T OFEEZ PN, BEFE—LADEREITI), IHICE—L0D
MEZFRFE L 22N EEENEEICL s E—2NEEITH, ERAOTHE, ©—20I%
BaiHhT %,

Outline of Research

Research and development of a THz radiation source, and a high brightness X-ray
source by the inverse-Compton scattering of laser and an electron beam, are
conducted at the Compact accelerator, LUCX (Laser Undulator Compact X-ray
source).

In this curriculum, generation and acceleration of an electron beam will be done by
using the photocathode RF gun and 1m-long S-band accelerating structure.
Evaluation of an electron beam performance will be done through the tuning of
magnets and the RF system.

AifE & OB E B ERARY
Prerequisites that the student has to complete before taking this Lab-rotation

program: Electromagnetism
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School of High Energy Accelerator Science  Course Syllabus for Laboratory Rotation program

WMET —~ RIS OBYEL L — P —IZ X D E AR

Theme of Research RF-Accelerator

BB HHOOLZE

Supervisor Mitsuhiro Yoshida

HEA4 PAIBG R S A PRy R S o 9L Wk HERR

Department of Accelerator Science Accelerator Science | Status/Position
Course Assosiate prof.

EEE =l [SGLES ST ANATREFAER 34

Course Period At any time Number of students allowed : 3

WIEOMEE FEOME S LT AR - v —F7—v 3 U TITHHENER B EE FEW)

TSR 2 AR T 5 B IR 2SO E IR O EIE A A=V EHATHE L H 72D, &
JAPNIRZER & B IR TR SN 2SR AR E FR2 EL, 2K 58—
LOFEA - IR B L ET,

EBEOT w7 T 5L LTE, SEREZERIT 3ot CAD T -5 0> 2206 0D [ % 4
T, INE3D SV U F—FTIEINC 77 A4 ATAEICIER LE T, £EFIRE LTE
LYl K DHBEME I —R T ) Fa—T2HVET, ZOBEFREELZS
JERE 2SR A1, B2ETF = o N—ICRE LT, mAMAENL T, EFRE L —Y—
THOLE A S, SO TBIITE 97,

Outline of Research
(Please state outline of research or course syllabus in Laboratory Rotation program.)

In this curriculum, the RF electron gun is desgined and fabricated to observe the
electron beam and its acceleration. The gun consists of the RF cavity and the electron
source and its design will make you to understand the comprehensive image of the RF
accelerator.

The RF cavity is designed using 3D-CAD and optimized using the electromagnetic
wave simulation program. After that it will be fabricated using 3D-printer or NC
milling machine. For the electron source, the photocathode driven by a laser or the
carbon nano-tube will be used. Those are put into the vacuum chamber. The
accelerated electron will be observed on the fluorescent screen by applying the high

power microwave.

AifE & T OBEEFH  ERAT O ARG
Prerequisites that the student has to complete before taking this Lab-rotation

program : Fundamentals of electromagnetism.
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School of High Energy Accelerator Science  Course Syllabus for Laboratory Rotation

program

WHgET —~  HEERFR PA/TL 2RI L2 df BT >y o —a—TF 1
Theme of Research : Non-evaporable getter coating using oxygen free Pd/Ti film

deposition

BEAH =

Supervisor : Kazuhiko Mase

HEL  WEREERSHK W EHE SRR L G
Department of Materials Materials Structure Science Status/Position:
Structure Science Course Professor
PRI DRy T ANBRKAREFAER 24
Course Period : As demands Maximum number students allowed : 2
G

B8R TINS5 L 73 2 DTS ED @ WIEHFRE A ER L (EME) . RE T
A PR T DB &2 IR~ % — (Non-Evaporable Getter, NEG) & M5, fUFEAY
72 NEG (L Ti, Zr, V. Hf, Nb, Ta BLUNZNLDOEETHL, NEG 2—7 1 71T
BRI IR v 4 — 2 T 280 CTH Y . NEG =2 — b L7 EZERaRITHE
ZEHER, N—F T BT O LR A B PR T Do MR E TIINEG 2—7 ¢ 773
IS ER LTS, LorLaent, IEEGIRENEEE D, RAEA LR, X—F
VT EARD T EPREENME T T A, REDORENRD DT, PEFEFEZSIEE T
b T, 29 LEREETRT 2729, EWEERE PA/TL AU FIH U728 LR
Ty o —a—T 4 T ORI, R, MR Z1T 9,

Outline of Research

Non-evaporable getter (NEG) is a material that evacuates residual gases under
ultra-high vacuum (UHV) when it was heated without evaporation under UHV
(activation). Popular NEG materials are Ti, Zr, V, Hf, Nb, Ta, and their alloys. NEG
coating is a technique of depositing NEG materials on the inner surface of a vacuum
vessel, and evacuate residual gases after baking of the NEG-coated vacuum vessel.
NEG coating is widely used in the field of accelerator. However, it is scarcely used in
industrial vacuum equipment because conventional NEG coating has disadvantages
such as relatively high activation temperature, relatively low durability against
venting-pumping-baking cycles. To overcome these disadvantages we develop,
improve, and evaluate a new NEG getter coating using oxygen-free Pd/Ti film
deposition.

e & T 2R FH HETY
Prerequisites that the student has to complete before taking this Lab-rotation

program: Vacuum technology
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School of High Energy Accelerator Science Course Syllabus for Laboratory Rotation program

WHIET —~ XBRRG ARG ARAT IC & 2 HEEERTSE

Theme of Research: Materials structure science by x-ray crystal structure analysis

HEAAT R

Supervisor Reiji Kumai

HEA  WEHERERK W EREE R R Tk #uf%
Department of Materials Materials Structure Science Status/Position
Structure Science Course Professor
PRI @ (EAHFR) ST ANATREFAER 24
Course Period : All year (consultation required) Number of students allowed : 2

W7 OMEEE (e S LSIET R « o —F7—3 g3 U T{THOHERNR 2B EX T EW)
Outline of Research

(Please state outline of research or course syllabus in Laboratory Rotation program.)

WEOWVET, FEENICBIT 2WEOREIC L > TRES BT D, Hifbdm &k OB AME
EIRAT O FERE 2 O, X BT O, MIEMITOFIER E2F5L &bz, BHEICKT
LYPERBIRBEZEDN DI OICT DT DBLRIZONTHS,

Physical properties of materials depend on their crystal structure. You can study an
introduction to x-ray diffraction and crystal structure analysis. The origin of the
physical properties in the materials revealed by the structure analysis will be

discussed.

AfEE T 2REEFH 2L
Prerequisites that the student has to complete before taking this Lab-rotation

program: None
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School of High Energy Accelerator Science Course Syllabus for Laboratory Rotation program

W97 —~ XAFS JIEFEOBE G L IWHERKSR L oWEDXy 7 72V E—Ta v
Theme of Research: Introduction to XAFS measurements and characterization of

materials with common machines

BELET BT S
Supervisor Hitoshi Abe

By WERER R W EAREE R R M HEHR
Department of Materials Materials Structure Science | Status/Position
Structure Science Course Associate Professor
PRI @ (EAHFR) T AN RTFER K24
Course Period: All year (consultation required) Maximum number students allowed: 2

W7 OMEEE (2o S LSIET R - o —F7—3 g3 U T{THOHENR 2B EX T &)
Outline of Research

(Please state outline of research or course syllabus in Laboratory Rotation program.)

g2 v iz XAFS MIE DI 2525, F7o, SR RIS 2 W E O F v
Zr72V¥—vara@ LT, WERME, 7—20miAk, HLDORMUITESNIZELRD
DI, B OB 2 2PN A #Ew T D2, FaT5,

You can study an introduction to XAFS measurements. Several measurements
with common machines would be performed to characterize materials. We would like
you to learn fundamental principles and knowledge of measurements, how to read

data, how to construct your discussion, and how to tell your idea to others.

AifE & T 2REEFEH Wby, By, By (EERED
Prerequisites that the student has to complete before taking this Lab-rotation program:

Physical Chemistry, Quantum Chemistry, Solid State Chemistry (Solid State Physics)
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WIET —~  AHBIX A A — v 7 DHFSE

Theme of Research: Research of x-ray phase-contrast imaging

BEAH PH B

Supervisor: Keiichi Hirano

HEA  WEHERERK WE ARG R R Wk e
Department of Materials Materials Structure Status/Position
Structure Science Science Course Associate Professor
PRI @ (EAHFR) AN 24
Course Period: All year (consultation required) Number of students allowed: 2

W7 OMEEE (e S LSIET R « o —F7—3 g3 U T{THOHERNR 2B EX T EW)
Outline of Research

(Please state outline of research or course syllabus in Laboratory Rotation program.)

PABTL X ARA A — 2 2 Z I XBRONABTEHR A OV TREME 2 S 5 RIEETH Y | 1EKD
WA A — 2 7 L R TENISEVVRE 2 R0 720 | ERIFBIE R e h o 7o il ©
LEIET D ENTE D, RIS L — 7 TIE X EE ST, MR XHRA A —
YT DI BRHEEEISHICED A TS,

TR eun—7—varTiE, EREONT —FENT 28 L T, MHERXBEA A= 70
HEREIZOWTHEE,

In the X-ray phase-contrast imaging (XPCI), x-ray phase information is used for
observing various samples with much higher sensitivity than the conventional
absorption-contrast imaging. Target of our group is the improvement and application
of the XPCI based on the x-ray optics.

In the Laboratory Rotation program, we aim to learn the basics of XPCI through

experiments and data analyses.

A & O BEE FH FREMKTARRICBE L TS ZEREE LN
Prerequisites that the student has to complete before taking this Lab-rotation

program: Classical electrodynamics
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School of High Energy Accelerator Science Course Syllabus for Laboratory Rotation program

T —~  PPEFERGELIEIC K DHEREMEE OMTSE

Theme of Research: Materials Science using Neutron Total Scattering

BEAAT  REF®

Supervisor Toshiya Otomo

HEA  WEHERERK W EAREE R R Wk Hux
Department of Materials Materials Structure Science Status/Position
Structure Science Course Professor
PRI @ (EAHFR) ST AN REF R IR 34
Course Period: All year (consultation required) Maximum number students allowed: 3

W7 OMEEE (e oS LSIET R « o —F7—3 g3 U T{THOHERNR 2 BEX T EW)
Outline of Research

(Please state outline of research or course syllabus in Laboratory Rotation program.)

WHEZH~DFBE LT, PHETIIKER Y F U L F O TTHIR OB AR O
B\, HEEMEWE Z e 5 Fik s LT EF2RELIEZ 75, RIS, IR ITEY
BIZHOWTERELER 21TV HIEREL, T 515, BROED T EEFS,

Neutron is sensitive to light atoms and magnetic interactions. In this lecture,
neutron total scattering for the studies on functional materials will be described.
Through neutron total scattering experiments of non-crystalline materials, you will
learn the principle of neutron scattering and various structure analysis methods, and

how to construct your discussion.

AifE & T 2REEFEH Wby, By, B (EERED
Prerequisites that the student has to complete before taking this Lab-rotation program:

Solid State Chemistry and Solid State Physics
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School of High Energy Accelerator Science Course Syllabus for Laboratory Rotation program

WHE T —~ PRGN L B RE - RE O

Theme of Research: Materials Science using Neutron Reflectometry

BELRT WP HL. AR, EEC, (LEESL, e
Supervisor Hideki Seto, Hiroyuki Aoki, Hitoshi Endo, Norifumi Yamada, Masako

Yamada

HEA  WEREERSHK W E RS SRR Wk HARMEEIR

Department of Materials Materials Structure Science Status/Position

Structure Science Course Professor,
Associate Prof.,
Assistant Prof.

PRI @A (EAHFR) P ANARTFAR RRK 34

Course Period: All year (consultation required) Maximum number students allowed: 3

W7e oS (BFEOME S L<IETR - o—F—32 a3 U TITIOHERAZBEX TSIV
Outline of Research

(Please state outline of research or course syllabus in Laboratory Rotation program.)

WHEZH~DFBEE LT, PHETIIKERY FU LEOBEITREROBER D, THETI
BHERPE OJFEE & AT IE O E 2@ U, Kl - SREHE ORI IEIC OV TED,
REVEVE OFERERBUC 31T B3 « R DR ENZ OV TEERET D,

Neutron is sensitive to light atoms. In this lecture, neutron reflectometry for the
studies on surface and interfacial structured of functional materials will be described.
Through neutron reflectometry experiments, you will learn the principle of neutron
reflectometry and various structure analysis methods, and how to construct your

discussion.

AifE & T 2REEFEH Wby, By, B (EERED
Prerequisites that the student has to complete before taking this Lab-rotation program:

Solid State Chemistry and Solid State Physics
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School of High Energy Accelerator Science Course Syllabus for Laboratory Rotation program

WHIET —~  BHDEEFRIN U TG e hh g

Theme of Research: Structural Biology by use of synchrotron light source

BEAHT B

Supervisor: Masato Kawasaki

By WERER R WE AR SRR Wk MR
Department of Materials Materials Structure Science | Status/Position:
Structure Science Course Associate Professor
PRI By (CEAHFR) ST AR 1~2 4

Course Period: As demands(consultation required) | Number of students allowed: 1-2

W7 OMEEE (2o S LSIET AR - o —F7—3 g3 U T{THOHERNR 2 BEX T &)
Outline of Research

(Please state outline of research or course syllabus in Laboratory Rotation program.)

T St 2 T2 X OB SRS AT D 3 21T 9, @ R LF — IR IEREAE - G
FAIEE o F—IZBNTH X OSSR R LR ATV, DR R SR
+ b7 77 MU —ZFA Uiz X BRIEHTER & ST 217 9,

This program will cover fundamental protein X-ray crystallography techniques using
synchrotron light source. Students will practice protein expression, purification and
crystallization in Structural Biology Research Center at KEK. X-ray diffraction
experiments and structural analysis will be performed using beamlines of Photon

Factory, KEK.

AifE & 4 2 BEE S H

Prerequisites that the student has to complete before taking this Lab-rotation
program:

FriZ7a L

None
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School of High Energy Accelerator Science  Course Syllabus for Laboratory Rotation program

WHET —~ X 2—F U fmlfe, R E IS

Theme of Research Muon rare decay / precision measurement

BELET ZHRE. =M. rEaAl
Supervisor  Satoshi Mihara, Tsutomu Mibe, Hajime Nishiguchi

MY FRTIR TR SRR SE G Tk HAInEHE
Department of Particle and Experimental Particle and | Status/Position
Nuclear Physics Nuclear Physics Course prof./Associate prof.
BRI BERE AT AFURTRE AR

Course Period At any time Maximum number students allowed

WIEOE (RO ED LI T A - v —F7—2 a3 U T HOMERNE 2B EHE T I W)

o — A U REEREM IR IO SR « R FEBRIFIRR mF&%%iﬁm
HEINDN, ZOA—ATIEI a—F U RENLOEF, T ~Eihilld 2 FEC
REYTTEEPLOMNEZIT O, %%@%%fﬁ%éném*“%%@7m%&47%
HWT, EBrty N7 v R, T—XINE, T X TO—EORN AR L, 22—
Vg &/ﬁ%@mﬁn_owfwﬁ%%%wé

Outline of Research

(Please state outline of research or course syllabus in Laboratory Rotation program.)

Advanced experimental techniques are required to conduct muon rare decay/ precise
measurement as in the case of other elementary particle/nuclear physics experiments.
In this course we focus on the experimental technique to detect electron and/or
gamma-ray from muon decays. Students will construct a real or prototype detector
that is used in experiments, and improve understanding of muon physics through data

acquisition and data analysis.

AfEE T 2REEFH 2L
Prerequisites that the student has to complete before taking this Lab-rotation

program: None
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School of High Energy Accelerator Science  Course Syllabus for Laboratory Rotation program
WsE7T—~ B 777 bU—3EFEE (B-Lab %)

Theme of Research:  Practice on B factory experiment (B-Lab practice)

HBEAE . THE OEY¥ EE &

Supervisor:  Shohei Nishida, Kazutaka Sumisawa

B AR K AR SRR TR IBGRE | Wk e, DFERKBERERT

Department of Particle and Course: Experimental Status/Position

Nuclear Physics Particle and Nuclear Assoc. Prof., Assis. Prof.
Physics Course

BRI T ANAREFES 34U EARE

Course Period: At any time Number students allowed: 3 or more are preferred

WFEOMEE. (FFEOMEDL LLIXT R - o—TF7—2 a3 U TIIHFHERNREZBEZ TEW)
Outline of Research (Please state outline of research or course syllabus in Laboratory Rotation

program.)

B Z AL LIeEE %2179,

S

- B-Lab %%
Belle ERTIE SN=T — 2 DO—E M- T, WIEI NI FEHAEDEDL 2 &

LD, Bk 2B L, BEEREEZRD S,
This course will be held for 3 weeks.
+ B-Lab practice

Using partial data accumulated by the Belle experiment, a student reconstruct
parent particles combining particles in measured data and obtain mass etc.

At & HRBEESH KRS L
Prerequisites that the student has to complete before taking this Lab-rotation program: Not

particularly
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School of High Energy Accelerator Science  Course Syllabus for Laboratory Rotation program
WHRT—~ B7727 M) —EREE (VA Y —F = \—ORUE LR 1)

Theme of Research:  Practice on B factory experiment

(Construction of test wire chamber and detection of particles)

HEAH TH O w

Supervisor  Shoji Uno

B TR AR FERL TR ARG | e AR

Department of Particle and Course: Experimental Status/Position

Nuclear Physics Particle and Nuclear Professor
Physics Course

BRI T AR H T4

Course Period: At any time Number students allowed: a few

e oME OB EL LIZTR - v —F—3 3 U T{TIHOWHENEEZBEX T X

Outline of Research (Please state outline of research or course syllabus in Laboratory Rotation

program.)
MM A Hik e LIcFEEEZIT O,

L DA T S O R I
DA YT S E TR L, EE o THIHR Y — % T LR ORI -

HEZIT 9,
This course will be held for 3 weeks.

+ Construction of test wire chamber and detection of particles
A student constructs a small test wire chamber and operates it to detect particles

(with either radioactive source or cosmic ray)

At & HRBEESH KRS L
Prerequisites that the student has to complete before taking this Lab-rotation program: Not

particularly
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School of High Energy Accelerator Science Course Syllabus for Laboratory Rotation program

W2E7T —~  J-PARC IR} 5 B — AR F 7213F O UEfiF. fifT
Theme of Research Beam Study and/or its preparation at J-PARC

HEAAT FREEL, B RIS R, SARRIT. Bl SR BERAL BEREL

Supervisor Shinya Sawada et al.

B TR SR 5% R E Tk BZIMEREARERN

Department of Particle and Experimental Particle and Status/Position

Nuclear Physics Nuclear Physics Course prof. /Associate prof.
/Lecturer /

PRAA I Fly P ANATREEAER 44

Course Period At any time Number of students allowed : 4

W DOMEE (W2 OEL L<IETIR - 2 —F7—> a U TITHOMMENAEZRBEX T
Outline of Research

(Please state outline of research or course syllabus in Laboratory Rotation program.)
AL B — X AT 7 AT N—TBERITET 5,

J-PARC MEHEHIIE— LT A HE L EREO B — L2 Wi 72 v — AAESR ORI 21T 5,
& LT TOF (T kDR, BERFFFHEIC K D X 2 —F 72 EomEaRL - OFMmNER & 21T
9. J-PARC 73— L#lR P TRWGEEIT, FREAEGROMAIL T, £ b OMPALTHMR TORERIC
WFT D, b URHA S 21, RO ORGHIE, BaPART bu A =2 ORGEH2 EICBMT 5,

Some test experiments will be arranged for students if J-PARC is in operation. For example, TOF
separation of kaons from paions, and lifetime measurements of muons with delayed coincidence
method will be arranged. If J-PARC is not in operation, students will join the assembling and test
works of detector system of high energy experiments, such as field measurements of a large scale

spectrometer magnet and its design work.

AifE & T O FHE  ERRFWNCE T /IO RME, GRG0 ZL R,
Prerequisites that the student has to complete before taking this Lab-rotation program: Basic

courses of Electromagnetism and Quantum mechanics. Basic course of radiation measurement.
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School of High Energy Accelerator Science Course Syllabus for Laboratory Rotation program

HIET —~  FBROIZO ORI 27 K fehn B8 15

Theme of Research Advanced electronics for detector systems

HFEAET PR

Supervisor Manobu Tanaka

M FRA R SERLT- I 71 SEBRG R W 2z
Department of Particle and Experimental Particle and Nuclear Status/Position
Nuclear Physics Physics Course Prof.

PRI Rl ST ANIATREAAES 5 AR
Course Period At any time Maximum number students allowed : 4

RO (O E S LIETR - v —7 =2 a U TITHOHERNE 2 BEHEEZTIW)

U= BEEEFHANT IO OLERHE, T 0 ST YA G EREROB SN S FEEETIT Y, FY
IXTFRD 2 85 L IL—H 2T 5,
< 7w ZERERIE ORGE 2 $H
T DAL OEENS T T u TR SIS E R R ER OB L I 2 L= g U THET D, £t
P —a R LT L EORERR LB ART A—F ORI 2 b—ra VR L TES, HBERbTY
Lo b=y e VRICEBERIRZ R YE T 2720 ol (BEE. VAT U FE) IZOWTHEEFHZIT I,
- T VX VEREEE ORGT 2
T U NVRIKEIR O A e, wEY I 2L —Ya v, BIERGEAR COHEREEBICL v EET S, E
B IR E AT LR 2 3%GTT 5, B ERGT LB 2 ERICEES S TR TE D L ) ICEFEZ A A6
7R BRI ©H D Field Programmable Gate Array(FPGA) % V%,
Outline of Research

(Please state outline of research or course syllabus in Laboratory Rotation program.)

The students will study a basic knowledge of analog or digital circuits. There are two potions: 1) design

training of an analog circuit, 2) design training of a digital circuit.

Option 1, Analog circuit (Two weeks)
You learn how to work transistors in analog circuits, and relationship between environmental parameters

and a measurement limitation with detectors or sensors by using a circuit simulator.

Option 2, Digital circuit (Two weeks)
You learn basics of digital circuits by using Field Programmable Gate Array (FPGA). You design a simple

circuit, verify it with a simulator, and implement it on an FPGA.

Al & 3 2 BEE I
BRLSUE OB B TR ST B BRI AR TR 1o T ORI
Prerequisites that the student has to complete before taking this Lab-rotation program.

Basic circuits appeared in electrodynamics texts.
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School of High Energy Accelerator Science Course Syllabus for Laboratory Rotation program

WET —~ K ] - Hs AR B SRR DI E &5

Theme of Research Detectors for the Kaon Rare Decay Experiment

A4 B IE

Supervisor Tadashi Nomura

HU L FRA P HE SRR B% ERGR R W WEHER
Department of Particle and Experimental Particle and | Status/Position
Nuclear Physics Nuclear Physics Course Associate Professor
PREAMIE RO EDYE ZUARARESAESR 24 % T

(HEGRAET or
J-PARC ™R R —/ LD —LH A LH)
Course Period confirmation required Maximum number students allowed
(when a detector construction is being made or

) ; two students at maximum
when the beam for Hadron Hall is available.)

e DA

J-PARC TH M K H1f T OfMEER (KOTO E5) 217> T b, EROTZDOHELRIELTT-
TWDRENE, A TE(EDO—EIZSMLTHH 9, NFrYyAR—LOE—A% A 5L, KOTO
EBROT —ZINE (24 KT 7 B) IZBIMLTH 5 9, WHEDO K 2 KEK FfEF v o /X2 T
T %, J-PARC OHURHBE BN TOIEEZE S,

Outline of Research

We perform the neutral-kaon rare decay experiment (named the KOTO experiment) at J-PARC.
When a detector construction for the experiment is being made, students will join a part of the
fabrication work. When the beam for Hadron Hall is available, students will participate in the
data acquisition (twenty-four hour shift).

Most of the course activities will be held at KEK Tokai campus. The working places include the
Radiation Control Area of J-PARC.

A & 9% BEE 9 IH

FEAEE LV OBETFEEAYMEY: (R, R EET) Ok
FERFRLF B2 R R 2 O R I LA & . BEITISCTHMED T
A%, J-'PARC DREBERIE SR OHEFIM 2T 5,

Prerequisites that the student has to complete before taking this Lab-rotation program:
Quantum Mechanics and Modern Physics (atomic physics, particle and nuclear physics) at the
undergraduate level is needed as the background knowledge. Experience in Experimental
Particle Physics and in Radiation Measurement is not pre-required; the knowledge will be

taught during the course. The radiation worker training of J-PARC should be taken.
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School of High Energy Accelerator Science  Course Syllabus for Laboratory Rotation program

WFfeT —~ i~ A 7 o O B O SR 0 A4

Theme of Research Cosmic Microwave Background Measurements

BEAH PEESE, BRI, 7 = XA A

Supervisor Masashi Hazumi, Masaya Hasegawa, Tijmen de Haan

B4 R R TR RL TR FAZEBGEE | B BdR. FEAN. B
Department of Particle and | Experimental Particle and | Status/Position
Nuclear Physics Nuclear Physics Course Professor, Associate Professor,

Assistant Professor

PHAEIIN @ (AR ST ANAEFRES 24

Course Period All year (consultation required) Number of students allowed : 2

W7 OMEEE (e oS LSIET R - v —F7—3 3 U T{THOHERNR 2B EX T EW)
Outline of Research

(Please state outline of research or course syllabus in Laboratory Rotation program.)

ZOaA— AT, FH~A 7 2 IS RAE (CMB) OBLRNC M F 722 BRI IC DWW TS,
CMB BN B p B8 AN & L Cid, s as, RRISE, Je 27 o Ak
B, ALV ha=s A T=H Y 7 MU =T R ENDH D, L0 ML —
ODOEHFEN, BET HHEEMEICHED D, B2 ERGTETICL EELT. R
FTHINETHEOLRL TWRNWZ L 2R D,

In this course, students will learn basic experimental technologies needed for
measurements of Cosmic Microwave Background (CMB). Element technologies in
CMB measurements include superconducting detectors, cryogenic systems, optical
systems, modulation equipment, readout electronics, data analysis software and so on.
Students will focus on one of the abovementioned technologies. They will learn its

basics, and try something that has not been tested before.

Al & T OB FIH  RIFRARIC I & S D W0 ik
Prerequisites that the student has to complete before taking this Lab-rotation
program:

Knowledge in physics at the level of the entrance examination of SOKENDAI
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School of High Energy Accelerator Science Course Syllabus for Laboratory Rotation program

MET—~ 17—V
Theme of Research  Lattice Gauge Theory

HBELAT  EAE

Supervisor  Shoji Hashimoto

MY FRTIR TR SRR PR A R Tk 2o
Department of Particle and Theoretical Particle and Status/Position
Nuclear Physics Nuclear Physics Course Professor
BRREIAM  BERF ST ANATREF AR 24
Course Period At any time Number of students allowed : 2

WIEOE (RO ED LI T A - v —F7—2 a3 U T HOMERNE 2B EHE T I W)

EHIHERD D VITEHBE A TR 7 — VERR OB L FATE D 2T, A0 7 — 508,
HHNE (Z oI FrEEERY) A —UHEOBERIAT 2 KBRS, BARA 722 R
[ZOWTITFE D LTk 5,

Outline of Research

(Please state outline of research or course syllabus in Laboratory Rotation program.)

After studying the fundamentals of lattice gauge theory through a series of lectures or
exercises, we carry out numerical analysis of scalar field theory or pure-gauge theory.

The specific problem is decided after negotiation.

Al & 9 2 BEE I
A28 SR IOk
Prerequisites that the student has to complete before taking this Lab-rotation

program:Basic quantum field theory
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School of High Energy Accelerator Science Course Syllabus for Laboratory Rotation program

Woer—~ X —27 <X —OEFIZOW T OB

Theme of Research Theoretical study of the origin of the dark matter in the Universe

HBEAAT FRERT
Supervisor Mihoko Nojiri

MY FRTIR TR SRR B A AL Tk 2o
Department of Particle and Theoretical Particle and Status/Position
Nuclear Physics Nuclear Physics Course Professor
BRERII] B AR AR 24
Course Period At any time Number of students allowed : 2

WIEOMEE FEOME S LT AR - v —F7—v 3 U TITHHENER B EE FEW)
Outline of Research

(Please state outline of research or course syllabus in Laboratory Rotation program.)
In our universe, we observe dark matter which is likely to be a stable or very long lived
particles. It cannot be explained by the standard model particle in our Universe and
standard model must be extended to account for the existence In this course, you get a
lecture on why the dark matter can be in the Universe. We read some modern paper on
this issue, choosing one or two particle models to study the detection possibility at

on-going experiments.

AifE & 4 2 BEE S H

Prerequisites that the student has to complete before taking this Lab-rotation
program:

Kolb and Turner The Early Universe, up to Chaper 5.

Psekin& Schroeder An Introduction To Quantum field Theory , up to section 5
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School of School of High Energy Accelerator Science  Course Syllabus for Laboratory Rotation

program

WHIET —~ N Fu ROy

Theme of Research : Nuclear many-body system with hadrons

HEAH LF W

Supervisor : Akinobu Dote

B TR SERLT IR P R R U AT
Department of Particle and | Theoretical Particle and Status/Position:
Nuclear Physics Nuclear Physics Course Lecturer
PRI 2R ZT AR S 14
Course Period : consultation required Number of student allowed : 1

HFROME WFROMES LIETR - n—7—2 a U TITIHMERNRZ B EHE TS
Outline of Research (Please state outline of research or course syllabus in Laboratory
Rotation program.)

HMUVMHAEERZ 3 20+ (ONFar=_"U 432 KOFRE+) OMEIL, KRG TH D
B101% (QCD) Ik THEREENTWS, F e O OWENER->Tnd
7o, fixo~ e I HAEERIZERER S, ~"FaerOEOEWE I L, %
NEDEERIINT T L ITEATHD WSS,

ARa—ATi, Bt T GBUTET) DORDFETEIC, BETLSADOARY F (N
AR E) REfEADOPHFN AR, T72bb INRFoU2iKR] 2559
b Mo N R U ZIRREFRD ETCEBEERDIDIFEFORFETHD, 51X
RO T ¥ A MY A, B EOERNEE 225, TD%k, ~K
0 URAESBFICBOWTHREER SN TWAANRe USRI L T, RENRRLE
2, 3FtAr. HERROMIZICHMN D, /N Fo SRR BIIFIIRICB T, ZEZRD
i - HEEZ DT DIE, FMEHERRAIRCTH D, LI T 2 b - GOk
BT L, N R ZEROBMENREDOESZ BT, kbMEHERT7T—ATHDH
HRIZEL T, BXAONTZHAEEHOT, 23X —EAELOEEREMEZ4E Ta—
R &2 VERE LEUERIC RO TE S,

1) 5FEIX
R E1 3 TR B ERERRE EiER
AT 5,

AfE s T 20EEFH &7 )%
Prerequisites that the student has to complete before taking this Lab-rotation

program: Quantum Mechanics
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School of High Energy Accelerator Science Course Syllabus for Laboratory Rotation program

WET—~  EEmTEET

Theme of Research Theoretical Astrophysics

HEAAT  ARFNE

Supervisor Kazunori Kohri

MY FRTIR TR SRR B A AL Wk HEHR
Department of Particle and Theoretical Particle and Status/Position
Nuclear Physics Nuclear Physics Course Associate professor
PREEHI 1 - A WMRREE ST AR ES 3

Course Period Approx. 1 month Number students allowed: 3

W7 OMEEE (e S LSIE TR « v —F7—3 3 U T{THOHERNR 2B EX T EW)
Outline of Research

(Please state outline of research or course syllabus in Laboratory Rotation program.)

TR TFHIFEHR - BT R —FHYIAICHOWN T OB EDO R T—oD T —~ %1%
O, FERICIVFEOBUROME 2R L2 T, HHIEEOH ATEEICOW T &
OEBFICLY SHICHRERED D.

AfEE T 2REEFH 2L
Prerequisites that the student has to complete before taking this Lab-rotation

program: None
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	　SKA1 will be started the construction from 2020, which is the largest radio interferometer from 50MHz to 15GHz.  The science goals of SKA are formation and evolution of galaxies, origin of dark energy and dark matter, gravitational wave from massive black holes, origin and evolution of cosmic magnetism, strong-field tests of gravity using pulsars and black holes, and the cradle of life.  The student will ask a research related to the SKA1 science and system requirements.  The report for the SKA1 system requirement of a selected science goal is required.




