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2025 Summer semester, Lecture for Advanced Photon Science |

2025 EEERIH (BEF#-SEARS—) AMAREHEL AB

Course period: Summer semester (April-July) Monday 2" period (10:25am~12:10am)
FREEREH] . EFHGM, 4~7 A) ARER 2 KR(10:25~12:10)

Lecture room: 1402 Lecture room (4th floor) in Chemistry Main Building, School of Science
FEBAT . EERAZEREF v O N\RBEZEHEERE 4 BEERE

Please check the latest update on the website.
EHERIETV T A FTHESEZESL,

Schedule /B | Title/ 24 kL

2 Abstract / A&

4/ 7(Mon) | Course guidance

Quantum nature of light and photon counting method
KDEFMHEENFEHAEE

Photon Science Center, University of Tokyo Professor Masato Koashi
RRAFRFRIFZRARMMBEAEFRFAE L — IFEHY

In this lecture, we will explain the quantum nature of the radiation field and explain
the quantum effects of light in the interaction between light and matter.
5/19(Mon) Furthermore, in connection with the practical training, we will also explain the
guantum theoretical control method of light and its detection method.
EHZEOEFHEICOVWTEHRAL, XEVEOHBEEAICEITHRDEFHRIZD
WTHRRY 5. SHICEBLEEL, XOEFRIOFIEIEE ZOREEIZTONT
LRI D,
Kewords : Photon, quantum theory of photon, photon statistics, non-classical light
source

F¥—J—FK . kF KOBFH, AFHH EEHLE

Generation of UV and VUV light and their applications in industry
FUTITKBUVERUV VUV EDRERZLEEEZRTOXDIGA
Ushio Inc. Go Yamada

VoA BEHKAEHE  ILER

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/ 26(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.

A AAREDBAEED L S BIREBICL DRBREAIN?ERORANICAIRLRZ
KAILTHEBELI-E, AIXBEOSBEARAKRES VT, HICEMUV)ENSEZ
BHAVUVEDKERT 25 TOREREEBEHRL, ChoDIVTOEER
[CEFBEAICOVNTHENT 5. REIC, ThhrodDXEDHY AIZDOLNT—HEIC

EATHL.
F—O—F MES2T, BF-9F  TFIIFkK E50KE BEEENE,
FALE R

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

The University of Electro-Communications, Institute of Laser Science (ILS)
BERBEXZE L—Y—#HERAHAEL 22— XKHA{CHK

6/23(Mon)




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—DERELLEH,. T2\ Y FMEL—TF—THLEREDREEHAHE
=Y, MRILER-FER-BFERELERZTTEHRAGYEZHRELTETY
5. BEMICIE, SREL—Y—0OHEEAOYEIL—TF—EMEARDFT
Eoh, HRPOERICEAIERT —FDF v I LELRTHILINTERL
DAH5H. LML, HEERARRPLRE BHEBED/NILABBLRENEHSIZD
n, BRGETILHLETETCLEL TS, HAERFEENLEHLIDIENN ETH
BN, COL—H—EMEOHEERZERYEBEZNGEANLGER L THEL
&I GEEHFYRONG G o= T, FILWLWIEEZZBZ LN DN
DETIDEEHZTMITALTIEICDLSBEZAANEEIZLS. £2TC, 2
DFEXRTIIERAOGHEN S LHE L THEERZERT L1 DOEZXATHEN
5.

Keywords : Intense laser, plasma physics, laser nuclear fusion
¥F—U—F:gREL——, 77X yy, LV —Eas

Manufacturing supporting cutting-edge technology
NTOEXZDHLDILKY

OptSigma Sumiaki Shida, Yoshitaka Nozaki

DU EMASH SHME FIBSK

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

6/16(Mon) )
combined to form the latest systems.
KR, CEHE, XEHRBLENIZY ME, BHICKLCEETHAEHLENSD
CEICEST, REWT IV T—2 a3V RTLOBEICIGASATNS. HA
DEBBERDSVDITHAETLEINT, B VATLNEREIA TSN EES.
Keywords : precise polishing, thin film coating, high power laser, interferometry,
basics of optics, laser processing
*—TJ—F : BB EBEERE NANTD—L—Y T AFOERE L—YMN
I
High-speed imaging and its applications
=RERT L TDIEA
Nac Image technology Inc. Yasuhiro Sasaki, Taku Sato
BASHFTvIAMA=DTH /00— ERRBE ER R
High-speed cameras realize us to visualize high-speed phenomena and are used
6/30(Mon) 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
of high-speed cameras and learn about the various video measurement methods
that are possible by acquiring video images of high-speed phenomena, depending
on the purpose.




ERENASE, SUHUTORERRRZERHESBORRIIERE LTRET
EHY—INELTIERLEVVAERAETAHWLLON TS, REETIE. GREHAS
DELHFEREEIMERICOVTHENT D ELLIC, BERERROBEBRZTNG
T HETHEICGEDFHRICOVWT, BMICIE LA GHERITADFEEZSF
Do

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

X—J—F BREHNAZ. TOFIIER, AR, SFER

Photonics device “Spatial light modulator” and their applications
ERINEREEETDIGA

Hamamatsu Photonics K.K. Central Research Laboratory Takashi Inoue
ENAR = A PRHARE HLEH

Wavefront, spatial phase distribution of propagating light, can be controlled by
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

7/7(Mon) L . .
examples of spatial light modulators will be given.
PAEZRREERALRRL KOMBOEFMAIM=KREZHET L LNTSE
5. REHEICK > TIEMRE - E—L%I - E—LRAKKIEATEEG 28, L
—HF—IIOREAS A —DUT, REVEY b BRBEGZEANDGRAI AR S
TW5. ZEMALRFORE, HE ERLODIEE FEOKAEHZHAT
%.
Keywords : spatial light modulator, optics, wavefront control, liquid crystal, Fourier
optics, aberration, diffraction, light vortex, Laguerre gauss beam
F—0—F . ERAERF AP REEE KR T—UIEEEFER I
= B kil (SF—ILAVRE—L)
Optical technology in optical industry
KBEEIZE T B IFEEI
Nikon Corporation Optical Division Ayako Sugaya
BRASH-a L REXRE E/ETF
In this lecture, we will learn geometric optics, aberration theory, and imaging
theory briefly, which are not standard lectures in university for mechanical
7/14(Mon) engineering, physics, and chemistry. This lecture is designed to help you become

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.
AFEEETITOA TV SIMRFFEDEHZRBALEA L, KREOAZHETHF
Y o g OEREE - INER - BBRROEREZRNT S AFEXELVYS
FIZRLCAH-HDEZETHS.

Keywards : optics, optical industry, geometrical optics, imaging

F—O—F . RF AFER EAAF HE




2025 Summer semester, Laboratory Course of Advanced Photon Science |

2025 FEHIH (BER - StARS—) EmAHERREEI RE
Course period: Summer semester (April-July) Tuesday~Thursday 3" ~ 5™ period

BASERSE . ESMIGTH, 4~7H) K- K- KEEH 3-4-58R

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

BRSEIBAT - BEUAZAME v L/ SRIESE LS AAE MRS 1003 B X

Please check the latest update on the website.
RFERIEV T THA FTHEELEZSL,

Schedule /B | Title/ 24 kL

] Abstract / &

4/ 7(Mon) | Course guidance

Photon correlation counting method and its practice
FFHEBEEBIE L TDRHA

School of Science, The Univesity of Tokyo Yusuke Morita
RERARFAFREFRMAER - TFRAER HAKH

As we learned in the lecture, attendees will experience the practical training on
the photon correlation counting method. After a brief explanation of second-order
correlation, a second-order correlation measurement using the photon counting
method will be performed. After learning the characteristics and usage of
5/20(Tue), | measurement equipment, you can study the photon statistics of laser light and
21(Wed), | thermal light using a Hanbury-Brown Twiss (HBT) interferometer and learn about
22(Thu) classical light and quantum optical light.
BEOEEL, ATFHBEHKEOEREZTS. 2ROEHE ICEHY LHEGHERE
Tof=1& AFEEEICKE D 2 ROMBEFHAERZERICILE LIFSH. FHAKES
DO FEREEZ AT LT, Hanbury-Brown Twiss (HBT) Fi#stZHLNTL
— =R OB NEDRFHREELTARD & THHRNGALEFAENLT DR
AEICDOWTERZREDS. (448)
Keywords : photon counting method, Hanbury-Brown-Twiss (HBT) interferometer,
Quantum optics

¥—TJ—F . RFEEGE HBT Fibit, BT

Demonstration of UV light spectroscopy and photochemical reactions

UV DL E IR RICDRERES

Ushio Corporation Go Yamada, Akira Aiba, Hideyuki Sera, Akihiro Shimamoto
VOAERMASE IIE M, BE £, HREZ, EFRFE

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
5/ 27(Tue), 2, vacuum ultraviolet (VUV) light is used for ozone sources from atmospheric
28 (Wed), | oxygen and we measure absorption spectrum to evaluate ozone concentration
29 (Thu) | quantitatively. Participants will also experience water repellency to hydrophilicity
depending on the material upon irradiation with VUV light and learn about
photochemical reactions.

CHOEETE, RESVITORAOHESEERICERIEDEEICDNTES.
1 DEMEETIE, BEEKESDTOMFRARY FLEREL, XAXY MLOD
BRFEZEIEDN S KIRT U THDOFEABRRENNEEZES. KESVTOEKLRRY
PILIE, MEARENDITEKELTELRT S LEHERTSH. 2DBI1F, EZEEHMN
AERAVTKIFBEENGT Y VEERSE, RIRARY MLZAELTEHY Y
REETEETSH. Fo, EEENABRHFICEIBKESHTHKEDOETLOMHI L




DEVZARERL, ChoDEBRZELT, RIEERIEOEREZZES. 2DO0DEHE
ZRLT. RAGRES VTOBELHRR, T LTHRRVWEERET L. (64)
Keywords : discharged lamp, spectroscopy, photo-chemical reaction, absorption
spectrum of gaseous sample, ozone

F—O—F : WES VT, HRBE REERE, HAROARIRARY L,
W

6/17(Tue),
18(Wed),
19(Thu)

Training on how to handle optical elements and basic techniques necessary for
manufacturing, and evaluation of optical elements

AFRFORY FNOAROEE CHEGEREMTOEE RUALFERF O
OptSigma Corporation Yoshitaka Nozaki , Shigehiko Komatsu
DB FIBEH 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. Participants will also experience the evaluation of optical elements
using an interferometer and learn how to arrange and adjust them and handle
optical elements and components.
MECEABNIRGZEDAFRFREOKRERZEL T, LFHRICEEEZSEZD
BERE, SREAFRFEXZADERREICOVWTERI S, BANDBTERT,
BRDFTRIFETIHILESHRRICK > TEREZRDD. iz, THEZLBL:
AFRFOTMZAERL, REORBAZE AFRF - AFHBROEY KD
WTES. HERZEERIETSIRICIRITARESERCHMDOMRICLIFELLEE
RHIT S5 (84)

Keywords : precise polishing, thin film coating, high power laser, interferometry,
basics of optics, laser processing

F—7—FK : B, ERBE NANT—L—Y— Tk AFOEH

6/24(Tue),
25(Wed),
26(Thu)

Basic laser experiments

BrOL—Y—EREER

The University of Electro-Communications Hitoki Yoneda, Yurie Michine
BREBEEXE LY —#FHKAARL 52— 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.

BoNFEHLTL——RBBOL—YF—Z2F - XA TLEEELHERER

EEEYTSH UTOT—TIIDONT, O odE HAILTEITS.

(1) L=¥—Erty b EREBRTEONSKIOMMFERTLS Y TLIE
L —F—Eoty FETOBBMBEL AT LMD AL, ERIZL—
F—BISHBE LSy TTR. GA)




2 BRL—Y—EE ZENEL—YT—D1DOTHHIEZRL—Y—%, KEM
B, WmEBXvy T, EERBRENCEMAEL, L—Y—RIRESESH (54R)

() Bk L—H—%ik FERL—F—@EEHKL—F—RiRE S VHIRFAK
EX#z, MELSIURIRFDTIA AV MIKYERT . FEDZERM
’g;‘ﬁlzct URIRZERE— FOEL & HIRFOKEBIZONWTEREATS. (3

@) ITont FERL—YV—REBAL—F—23LBE0T, BRABDST
URRBATEEEFEBEL, BEDOIIUVARYT MLAIEFITS., (34)

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

laser, solid-state laser, wavelength conversion, optical mode

F—IJ—F:HXbSvT, TSHUEE, ENL—F— WE BHRL—Y—

BAL—H—, BEREH. AOE—F

7/1(Tue),
2(Wed),
3(Thu)

High-speed imaging and its applications
ERERE ETDIEA

Nac Image technology Inc. Yasuhiro Sasaki
BAEH T v IA A= FTo /00— ERKRBE

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 explained in the lecture, we demonstrate visualization techniques and
high-speed cameras for multi-frame sub-millisecond image acquisition systems,
and attendees experience and learn observing high-speed phenomena.
ERENASE, SUBRLUTORRRRZSHHETHRORRIIERE L TRET
E5Y—IILELTIRIEVHEAZTHLLOATWNS, EETHRNLEERERR
DEERZEIIGT 52 & THREICAG HEHAIE BRIIZIE C kR G EIEGREHRIDF
EICDOWT, EFEOEEZRAVWTEERERROEBEZZITL. HmEOTIZ=V VIS
DNWTEHREZRED D,

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

X—J—F BREHMAZ, TOFIIER, AR, SFER

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

Photonics device “Spatial light modulator” and their applications

EREERF L TDEHA

ZERJE A AR & A U = e D ZE R i 14 B L 4

Hamamatsu Photonics K.K. Central Research Laboratory Takashi Inoue, Naoya
Matsumoto,

ERR R ZABA S PRFARAH HE F, WEAEH, 0E =EA

Participants will construct a spatial Fourier transform optical system from scratch
using a spatial light modulator (SLM), lens and light source. After the construction,
participants will investigate the fundamental properties of light wavefronts by
generating diffraction, aberrations, optical vortices, etc. with SLM.

TR ZEFES (Spatial light modulator : SLM) Z#RAWN=ZE/EMM 7 —1) TE#ALE
REBEL, AREOEANLGHEZRANLEERETS. SLM THEH, IE X
BREEERL, TOEMEZHATEIZEEZELT, SIMDBEVWVAEERT DL
#£IZ, KEROEXRMGHEEZARRET SH. (64)

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

F—0—F . =L ALF KEHE, RE 7 IEEEFR I
= [ Xl (ST-ILAIDRE—L)

7/16(Wed),
17(Thu)

Lens design : from basic to practice

LY RE&E - ERMNLERET

Nikon Corporation Optical Division Ayako Sugaya, Masahiro Mizuta, Miwako
Yoshida, Katsuya Watanabe, Kaito Yajima




= 28/
SIMHWNE

HRARHE=aL RPEARE KHIER EAEF THIRT EEBH X5
B

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 will cover the lens desing from basic characteristics of lens,
aberrations that occur during image formation, and evaluation of the designed
lens. Final practice is to design a set of camera lens. The workshop will be
completed with two-day practical sessions and will conclude with a review session
on the design results.

LUoXHREERE TR L TERIMLE, REBAFICEHI IERZRET L. ZHEESE
BIZ/—bRVaVEEEL, AFHRHAOEMRASLOXEEFY T FEAWTHE
BY5 LUXDOHNE #HEOBICELLINECTHMOERNLERENS, A4
SLUXDBEEHAETITS. 2EOEETERL, RAHBERBTRTHOCL
5. (12#4)

Kewords : optical lens, optical design, principal ray, aberration, modulation
transfer function (MTF)

F—TJ—F: LR, REEE, EHAER UILE, MTF (Modulation Transfer
Function)




