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2026 Summer semester, Lecture for Advanced Photon Science |
2026 FERH (EXH-StEARE—) fmAHFERELI AR

Course period: Summer semester (April-July) Monday 2™ period (10:25am~12:10am)
FEERER . EFEIRTEA, 4~7 A) AR 28R(10:25~12:10)

Lecture room: 1402 Lecture room (4th floor) in Chemistry Main Building, School of Science
RIS . EEAXERBT v ONREZIEERE 4 BEEE

Please check the latest update on the website. RFTIERIEII = TH A FTHERERL I,

Schedule /B | Title/ 24 kJL

= Abstract / &

4/ 6(Mon) | Course guidance

Generation of UV and VUV light and their applications in industry
FUTITED U AERT VUV EDORESEEEERTORDIGH
Ushio Inc. G. Yamada 7 A EftrX =4 LLERI

What is the principle behind the light source of torches in shrines and temples? In
this lecture, an overview of artificial light sources and their physics are introduced.
Next, light emission principles of gas discharge lamps among artificial light
sources, especially lamps that emit light from ultraviolet (UV) to vacuum ultraviolet
5/25(Mon) (VUV) regions are explained and the applications of these lamps in industry are
introduced. Finally, we will think together about the future of light.

AR ORBEED LS BREICKDAFREAIN?BRORMICAILRZE
KALTHBELE AIXBEOSIBARKET VT, FICEM(UV)ENSEZE
BHVUVEODOXEZRT S5 TOREREEBRHL, ChoDIVTOEER
[ZEFRERICTOVTENT . REIC, ChdhodXEDHYAITDONT—HIC

ErTwL<.
F—O—F : MES>T, RF - 9F - TFIIHk, K5 BEEENE,
FAL R

Optical technology in optical industry J22EE 228 [+ 5 S H T
Nikon Corporation Optical Division R. Matsui

A=Y RFEERMR MHEX

In this lecture, we will learn geometric optics, aberration theory, and imaging
theory briefly, which are not standard lectures in university for mechanical
engineering, physics, and chemistry. This lecture is designed to help you become
6/ 1(Mon) | more familiar with photonics and optics as well as optical industry and examples of
research and development conducted in the optical industry are also introduced.
AZEETITON TV LHARFRDOEFHZHE/A LGN L, REOLEHETHF
Y DIgOEEEE - INER - BREROERZTHRRT 5. KFEXZLYS
HICRLH-HDEETHS.

Keywards : optics, optical industry, geometrical optics, imaging

F—O—F . RFE RPFER EEARTE HE

Photonics device “Spatial light modulator” and their applications
EREAERAFE T DA

Hamamatsu Photonics K.K. Central Research Laboratory T. Inoue
EWMAR A=) ABKEH PRHAERR HLE =

Wavefront, spatial phase distribution of propagating light, can be controlled by
6/15(Mon) | phase modulation-type of spatial light modulator. Aberration correction, beam
splitting, beam shape control can be realized by controlling wavefront and
applications of this technology are

laser processing, fundus imaging, optical tweezers, and microscope control.

In this lecture, principles, properties, precautions for use, and various application
examples of spatial light modulators will be given.




PAEZRREERMALZRSREL KOUMBOEMAM=REZHEHT L LMNTSE

5. REHIEIICEK > TUIREME - E—LRIE - E—LRKKIEATEEG 28, L
—HF—IIOREAS A —DUT, REDEY b BREBELZENOERANMARE S
TW5. ZEREAZRAFORE, HE FRLOIEEL, FEOKAEMNZHAYT
.

Keywords : spatial light modulator, optics, wavefront control, liquid crystal, Fourier
optics, aberration, diffraction, light vortex, Laguerre gauss beam

F—TU—F . ZEREBEEHRF AT KEGIE, R&E T IEEEFER, WX
= [\, Xl (ST AVRE—L)

Manufacturing supporting cutting-edge technology
NTVEXZDELEDIKY

OptSigma S.Shida, Y. Nozaki

UM ART SHMAE HFIESEH

Cutting-edge technology requires many well-designed and high-end components
and units such as light sources, position controls, and optical components by
combining them in a way that optimized for particular purpose. In this lecture, we
learn how well-designed individual optics and opto-mechanical components are

6/22(Mon) combined to form the latest systems.
KR, EHE, XFEHRKLENIZY ME, BRHICKLCE-ETHAEDEINS
LIk T, REWMT TV Tr—2 a0 ATLOBEIZIGASATVS. ER
DERBERDVDITHAELEINT, B VATLNEREA TSN EZES.
Keywords : precise polishing, thin film coating, high power laser, interferometry,
basics of optics, laser processing
F—O—F : BB, BBEE NANT—L—Y, Fib AFOEE L—YmN
I
High-speed imaging and its applications
=RERT L TDIEA
Nac Image technology Inc. Y. Sasaki, T. Sato
BASHFTvIAMA—DTo/ 00— ERARBE EE R
High-speed cameras realize us to visualize high-speed phenomena and are used
in a wide range of research applications as tools that can capture sub-millisecond
or even shorter high-speed phenomena as highly time-resolved time-series
images.
In this lecture, we will introduce the historical development and latest performance
6/29 of high-speed cameras and learn about the various video measurement methods
(Mon) . - ) . . .
that are possible by acquiring video images of high-speed phenomena, depending
on the purpose.
SRENASE. SUHLUTOSERZZERESBORRIIERE LTRET
EF5Y—IILE LTIELEVVHAEAETHLOATWS, REEXTIE. SEREHLAS
DEFHFEREEFEREICOVTENT L LT, ERERROBER T IE
95 ETHEEICEAEHAIZDOWT., BRICIE LR GEEGRETROFEEZF
Mo
Keywords : high speed camera, digital images, visualization technology, optical
measurements
F—OJ—F  BEEHNAT TTURIEER AIHRIEE JSFEEHE
Fourier optics and application in advanced optical science
FImAMZFICETE5T7—) TXAFELR
School of Science, The University of Tokyo A. lwasaki
7/6(Mon) | EEAFBERTRE 24 15

Broadband optical pulses such as femtosecond laser pulsed are widely applied in
advanced optical science, and Fourier transforms in the time and frequency
domains are essential to understand he broadband optica pulses. In this lecture,
characterization and Fourier relation of broadband optical pulse between temporal




and frequency domain is introduced, and broadband optical pulses, and principles
and applications of various measurements using Fourier optics, such as pulse
waveform shaping, pulse waveform measurement, Fourier spectrometry, CARS,
and optical coherence tomography are discussed.

Tz L bR L—F—D &SI BEHEL/ ULRADIERIZEWNTIE, B & B
BO7—) IE|MAIRALAGRARICICAEINS. RERTIE, LFEL/VILADE
BERDDHELELIC, TV IRFEZRAVEHRAGRETHDH/NILRRIZER,
SIVRERER, 27— IHNE, CARS, XOAE—LYRARETSTA4HED
[REBLISAZEZEA.

F—J— K : Femtosecond laser pulse 7 = /s F§ L—4—, Spatial light
modulator ZEfSJtZE 28, Fourier transformation 7—1) TZ#:, Temporal pulse
modulation BFREEAZZER2, Spectrum phase measurement A R4~ JLAIAEEIE

7/13(Mon)

Understanding the nature of laser-matter interaction
L—H—LYEDHBEERZERT S

The University of Electro-Communications, Institute of Laser Science (ILS)
Professor H. Yoneda

ESBEXRE L—Y—#HHAHAEL 22— KALCHK

As intensity of laser pulses continue to increase, even compact laser system can
provide high-intensity irradiation conditions, and they are now targeting a variety of
materials, including metals, semiconductors, dielectrics, and solids. Historically,
the physics of high-intensity laser interactions was developed in laser fusion
research, and was established through checking experimental data from facilities
around the world. However, as the objects of interaction, wavelength, irradiation
intensity, and pulse width change, various models have emerged. It is good that
the research field is expanding, but it is rare to see stories that look at the
interaction between lasers and matter from a perspective of basic physics. This
kind of thinking is especially important when considering new ideas or evaluating
the consistency of several models. Therefore, in this lecture, we will introduce one
way to understand interactions, starting from basic physics.
L—H—DOERELLNEA. T2\ Y FMEL—HF—THLEREDRSTEHAHE
=Y, MRLEBR-FER-FERLERZTTIHRAGYWEEZRRELTETY
5. BERMICEF, SREL—Y—0OHEEROYEEFIL—F—ZBMEHEDFT
Eohn, HRPOERICEAIERT —FDF v I LGELERTHIEINTERL
DHH5H. LHL, HEERARRORERER, BEGREAC/ULRELZEAEHLBHIZD
N, BRRGETANHETETCLEL>TWS. ARBEELEADLDENNIETH
BN, COL—H—EWEDHEERZERYEBEENGEANLOEER L THEL
FE3BREEHFYRONG G- BT, HILLWIEZEZDHHEDLL DM
DETIDESGHZFMIT S LTIEIZDLSIBEEAANEEICLS. £2T, Z
DHFXRTIIERNGTHEN S LR L THEERZERT L1 DOEZXAZTHEN
¥ 5.

Keywords : Intense laser, plasma physics, laser nuclear fusion

F—O—F . 5REL—Y— TSIAIYEZE L—YF—KHE




2026 Summer semester, Laboratory Course of Advanced Photon Science |

2026 FEATH (B - StEARS—) SZAHEEREET] AR

Course period: Summer semester (April-July) Tuesday~Thursday 3™ ~ 5™ period

FERE] . EFHAGMEA, 4~7H) K-K-KEB 3-4-5KR

Lecture room: 1003 Lecture room (B1 basement floor) in Chemistry Main Building, School
of Science

FEGRT : EERKEAET v U\ REZEEFEAREHRE 1003 5F

Please check the latest update on the website. RFTIERIE = TH A FTHERERL 3L,

Schedule Title / 24 kJL

/ B Abstract / A&

4/ 6(Mon) Course guidance

Demonstration of UV light spectroscopy and photochemical reactions
UV DR HiE &AL FERISDAREBRES

Ushio Corporation G. Yamada, A. Aiba, H. Sera, A. Shimamoto
DIAEHSERXsE UE Ml EHE ¥, #H#RREZ, BFREIA

In this training course, attendees will learn emission mechanism of discharge lamps
and photochemical reactions. In topic 1, we measure radiation spectrum of the ultra-
high pressure mercury lamp and learn about luminescence phenomena and
spectroscopy in mercury lamps from the temporal changes in the spectrum. In topic 2,
vacuum ultraviolet (VUV) light is used for ozone sources from atmospheric oxygen, and
we measure absorption spectrum to evaluate ozone concentration quantitatively.
5/ 26(Tue), | Participants will also experience water repellency to hydrophilicity depending on the
27 (Wed), | material upon irradiation with VUV light and learn about photochemical reactions.

28 (Thu) CORETIE, BESVITORADFHAZEACERIEOERICOVTES. 12
BOEETIK, BEEKES D TOBMGFARY MLERIEL, ARY MLOBHEZEEL
MoKV THORNBRRENHEEZES. KBSV TORNLIARY bLIEK, BE
ARAEAIEREFELTERT S LEHET S, 2281, EELMAXLETRAVTKRRF
BMEMNDT VY UEAERESE, BIARI MLEZAELTH Y VREZEET S, &
fz, BZEENABHFICLHBRESTRKEOEILOMBCLEDENERERL, Chb
NDEBFEBELT, RIEZRIGOEREESN. 2O0FEFEEL T, BAEKRES VT
DEELHR TLTERVWEERET S, (64)

Keywords : discharged lamp, spectroscopy, photo-chemical reaction, absorption
spectrum of gaseous sample, ozone

F—I—F : BEZVT, fHBE KEFERG, ARDKERRARY ML, £V

Lens design : from basic to practice L > X5&5t - EENSERET
Nikon Corporation Optical Division R. Matsui, M. Mizuta, M. Yoshida, K.Yajima, M.
Matsumoto

BRSO VAFARI NFARKKBER SHZRF X588, IRAER

Through the laboratory course for lens design, attendees will learn the basics of
geometric optics and wave optics. All participants will be provided with lens design
software and a laptop computer, and by the instruction of an optical design experts We
6/3(Wed), | will cover the lens desing from basic characteristics of lens, aberrations that occur
4(Thu) during image formation, and evaluation of the designed lens. Final practice is to design
;¥Z - 2B | a set of camera lens. The workshop will be completed with two-day practical sessions
SMHWE and will conclude with a review session on the design results.

LOXHEHEEEE L THEMLEE, RBIAFICETLIERERETSH. ZEELAIC
J—rn\varvEEEL, AFRFOFEMARNLOREEFY I FERVTHERT 5.
Lo XDOFE, fEEBEOBRICE L HNECHMEOERNLABTNL, AASLUADE
FHREFETITS. 2EOERETRMEL, REHHERBIETHDILCS. (1248)
Kewords : optical lens, optical design, principal ray, aberration, modulation transfer
function (MTF)

F—T—F: LUX, REEE, EH#E, URE, MTF (Modulation Transfer Function)




Photonics device “Spatial light modulator” and their applications

EREEAERAFE T DA

S Z AR RS Z A U= 2 0D ZE sl B 14 BB i

Hamamatsu Photonics K.K. Central Research Laboratory T. Inoue, N. Matsumoto,
N. Kato

EWRER R =) A%K S PRFER HLE 2, RAKREMH, NEE FA

Participants will construct a spatial Fourier transform optical system from scratch using

6/16(Tue) a spatial light modulator (SLM), lens and light source. After the construction,
17(Wed), pgrtlcpants will |nv.est|gate _the fundgmental pr_operhes of light wavefronts by generating
18(Thu) dlffractlorl, aberrat|or.1$, gptlcal vortices, etc. with SLM.
ZERSLZEEASS (Spatial light modulator : SLM) ZRUWV=ZE/M 7 —) TEBRAEFERE
BEL, AREOERNMLGUEZRANSERZITS. SLM THHFr, INE, XiELGE
TEML, TORMZEIRISEEZELT, SIM OFEVAZER/THEHIT, *K
FROELRNGHEZHRRTS. 648)
Keywords : spatial light modulator, optics, wavefront control, liquid crystal, Fourier
optics, aberration, diffraction, light vortex, Laguerre gauss beam
F—O— & EREEEHR, LFE KEHIE, &k TV IZEBAEFER IE E
. iR (ST AIRE—L)
Training on how to handle optical elements and basic techniques necessary for
manufacturing, and evaluation of optical elements
AZRFOMY BN A RS CHEGERRMOEE RV ALERF O
OptSigma Corporation Y. Nozaki , S. Komatsu
DU KBERARE HBEHR DREE
Through experiences of treatment of optics and their cleaning, that is one of the
processes in optical element manufacturing, attendees will learn factors that affect
optical performance and the unique skills that support high-precision optical elements.
6/23(Tue), Participants will also experience the evaluation of optical elements using an
24(Wed), interferometer and learn how to arrange and adjust them and handle optical elements
25(Thu) and components.
MECERENIRRGEDAFRFREOKRZEL T, AFEHREICEEEEZSER
L, BREXAFRFEXZHEHREEICOVTERT S, BADBETRT, BHOF
TRIETDEESIHRRICK - THEBREZRDOSH. Ff-, AZERTF - AFHBROMY KL
[CDVWTES. (84)
Keywords : precise polishing, thin film coating, high power laser, interferometry, basics
of optics, laser processing
F—O—F: BB, EBE NANT—L—H— FF XFOER
High-speed imaging and its applications
=RERT L TDIEA
Nac Image technology Inc. Y. Sasaki
BASH TV IA4F*A—DFT0 /80— EAKBE
High-speed cameras realize us to visualize high-speed phenomena and are used in a
wide range of research applications as tools that can capture sub-millisecond or even
shorter high-speed phenomena as highly time-resolved time-series images. As
6/30(Tue), explained in the lecture, we demonstrate visualization techniques and high-speed
7/ 1(Wed), | cameras for multi-frame sub-millisecond image acquisition systems, and attendees
2(Thu) experience and learn observing high-speed phenomena.

ERENASEFE, SUBUTOEERRRZERREIBORRIIESRE LTRIGTES
Y—I)LE LTIREVHRRAZTRALLOATILNS, BRTHRN LE-SERERROBER
/T H L THEEICLEDEHAIE BRI C sk R BEIEZEHRIOFEICDILNT,
EREOEEZAVTERERROEEZITV. BEDTIZ Y IICOVWTEREZZRD
%o

Keywords : High speed camera, digital images, visualization technology, optical
measurements

F—O—F BREHAAZ, TIOFILEE, AR, SFEEE




7/7(Tue),
8(Wed),
9(Thu)

Waveform shaping of femtosecond laser pulses and frequency domain interference
waveform measurement

7z L MY LIRS ER & BRI TSR R R

School of science, The University of Tokyo Professor A. lwasaki, T. Ando
RRAZAZREZRMARE SEHE, ZEEH

Using femtosecond laser pulses output from a titanium sapphire femtosecond laser
oscillator, we assemble a 4f-type Fourier optical system for waveform shaping with a
liquid crystal spatial light modulator. Spectral interferometry for characterizing the
temporal waveform of the femtosecond laser pulses is discussed.

FEUYITFAT I LMD L—HF—RIRBMOHASN D Tz AP L—F =)L
AZAVT, REBEEMAERFERA: A 27— TRBEERFZERICHIL
T LM L—F—/NILADEREEINERZRRBTSICEL > TRl 2XBRE1T
3. (44)

*—J— F : Femtosecond laser pulse 7 = /s ¥ L—4—, Spatial light modulator
ZERIEZE RS, Fourier transformation 7—1) TZ#:, Temporal pulse modulation B
IR RS ERZ, Spectrum phase measurement A R4~ )LGIAEEIE

7/14(Tue),
15(Wed),
16(Thu)

Basic laser experiments &< D L —H —HEFEEER
The University of Electro-Communications Professor H. Yoneda, Y. Michine
BERBEXZE L—Y—#HEKHARE 2 — KB, ERPY R

Attendees will try building laser equipment and systems from the scratch while
understanding their operating principles for the following themes.

(1) Optical tweezers: Using light as a trap, we can mobilize or manipulate
microparticles in water and it is applied in biological experiments. The attendees
construct optical tweezers and microscope setup for observing microparticles in
water manipulated by the trap laser light.

(2) Nitrogen laser: A nitrogen laser generates ultraviolet radiation at 337 nm and a
mechanism of laser emission is rather simple. Using a discharge circuit and
electrode, a starting gap, condensers, and a transmission line, attendees construct
the nitrogen laser which can excite the laser dye for another radiation.

(3) Solid-state laser operation: Semiconductor laser pumped solid-state lasers are built
from a scratch, where attendee learns about oscillation and intracavity wavelength
conversion achieved by fine alignment of pumping light and a resonator mirror by
looking at SHG light from the resonator due to change of spatial mode and pump
light overlapping.

(4) Raman spectroscopy: Using a solid-state laser pumped by semi-conductor laser,
we will construct a Raman spectrometer for solution samples and measure the
Raman spectra of dyes.

BoAFEHLTL——HBEOL—F—2E sV RATLEZEBELEERELGEE

fE9 5. LUTOT—TIZDNT, RUMNSEE HAITETS.

(1) L= —E vty b ERERTHEONLIKPOBIFENLT LS v TUIEAET
BL—HY—E vty rEZTOBEBBIRATLNL L HLEIF, ERICL—H—FIC
HoezxErbIvIIEH (34)

(2 BEXRL—Y—81{ ENBRL—F—D1DOTHIZERL—Y—%, HNEEK, A
Bxvy T, mERBENMNSEMEL, L—F—RREEDH248)

() BARL—H¥—Hik FEEARL—HF—MEEEKL—HF—RIRS L UVRIRFNRRE
%, MEABIUHRIRFBOT I AV MILYERTS. MEOZEMAMICE
Y FEIRZEME— FOEL & HIRBOREICOVTEHRT 5. (34)

4) I7ont FEARL—YV—mEEKL—F—Z2360 T, FRABOI TS
HATEEEZEEL, BROSIIVARY MLAEZEITS, (B4)

Keywords : Optical tweezers, Brown motion, ultra-violet laser, discharge, nitrogen laser,

solid-state laser, wavelength conversion, optical mode
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