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2026 Autumn semester, Lecture for Advanced Photon Science Il
2026 ERH (Z2FH-ALAXRE—) SimAFFEEI AT

Course period: Autumn semester (October-January) Monday 2" period (10:25am~12:10am)

EE AR

FHA(RH, 10~18) AEH2KR(10:25~12:10)

Lecture room: 1402 Lecture room (4th floor) in Chemistry Main Building, School of Science

FBIEAT: HEERRKERABEFrUNRILEREIREERE
Please check the latest update here. ZFEHRIFZ L L DY A FTITHRLZELY,
Schedule /B | Title / ZARJL
% Abstract / A&

10/5(Mon) | Course guidance
Quantum nature of light and photon counting method
HDEFHENFEEE
Photon Science Center, University of Tokyo Masato Koashi
RRRFRZERIZZAMREMBELEFHERAR L F2— INEH L
In this lecture, we will explain the quantum nature of the radiation field and explain the

11/30(Mon) quantum effects of light in the interaction between light and matter. Furthermore, in
connection with the practical training, we will also explain the quantum theoretical control
method of light and its detection method.
BREIBDEFHITOVTERAL, AEMBEOHEERIZEITAIADEFNRICDOLNTHE
9 5. SHICHRBLEEL, XOEFRMIFIEIALZTOREAIZOVNTHERT 5.
Kewords : Photon, quantum theory of photon, photon statistics, non—classical light source
F—J—K : XF, XDEFim, SFHRat, FHHENLR
Application of optical MEMS devices and image processing
FEMEMST /N\A REEGMEDIEAIZDNT
V Technology Co., Ltd. Michinobu Mizumura
BAESHIA-79/00— Kit@mE
Image processing has a wide variety of applications, including observation, recognition,
measurement, and three—dimensional image generation. These processes start from the
point at which an image of an object is converted into digital data and imported into a
computer as digital data. Since digital images can be regarded as functions of a
two—dimensional coordinate system, various mathematical operations can be defined.
Operations can include four arithmetic operations, logical operations, and algebraic
operations, and various operations are performed as image processing depending on the
purpose.
We introduce general digital image acquisition methods and the handling of video signals

12/7(Mon) and then discuss application examples of image processing using the latest optical MEMS

devices, and then discuss the similarities between two images. We also introduce the
correlation coefficient, which deeply relates to all image processing.

ERANIE (L, 88, 258, A, SRTEBRERGEZEICHI-YIEASN TS hb
ERUEEEEINDLDE, HEIMAKRBETORILT 2L, AVEL—RTOHIILT—
AELTRYRAAERFRUBENDNEIZLES. TOAIIERIT2RITEZRDEREAH
B4, SESFLEHFEWEERENEEZERTHENTES. EELLTIETMALEE,
MEEEOREER LV OEEZTOISENTE, AR TCIESEFLEELENE
BUEBLELTITHON TS, XEETEIEGULEO—EDRNEERFETEDELD, — 8
BT ORIVEBRREAENSBIGESOIRYKRWVEE T DWW THEEIZS N, SOITHRH
DHEMEMST /A RZEFEALIZEBRLED G AFIZEVNOMRY LT, S5IZ2DDE(E
DHELUEDERI SEETHINAMEBZRBL I R TOEBGLELEERLTLNSILE
HBNI 5.

*—J—FK : Image processing E[fZLIE Digital images T % JLE{&, Correlations 8RS

, MEMS




12/14(Mon)

Optical fiber and its application
HT7AINEZT DG A

Furukawa Electric Co. Ltd. Takeshi Ota
AER I E®RA S KHEES

Extremely low transmission loss of optical fibers has made optical communications across
oceans possible. We introduce the manufacturing method of optical fibers, their basic
characteristics, and their applied technologies, and we introduce the characteristics and
handling of optical fibers, such as single mode/multimode, chromatic dispersion, bending
loss, and splicing. Next, we will discuss EDFA (Erbium Doped Fiber Amplifier) and Raman
amplification, which support long—distance optical communications. We will also touch on
fiber lasers developed based on EDFA. Finally, in optical communications, we use a highly
nonlinear fiber that actively utilizes the nonlinear optical effect in optical fibers, which is a
factor that degrades signals, to generate femtosecond pulses using optical pulse
compression technology and amplify them using parametric effects.
HI7ANDHEETENOERWGTHELTDISARMETERBN TS, X714/ D15
EEREDNELINSNIEDN K FEFEFROBIEZAREICL . RIBXGRT 7/ \DHEE
BADLEREZIRD, DT ILE—R-TILFE—F, BRESE #ITHER, #EHGLELL-
=R T7A N\ DFECRYRWNEREN T 5. RICRIESH A E{E% XA HEDFA(Erbium
Doped Fiber Amplifier) &5 1BIREZR T 5. EDFAZERLLTREL-D7M4/\L—
Y—IZofiihd. REICEBETIIESELILESELIERTHAINTI7A/\F DKL
FNREZCLAEBMICFIRT SR I7A NV, /LR ERBHEMIZLSTT
LN ADFEENTAN) v INREFI AL IBIERH BN T 5.

X —J—K: Optical fiber 37747\, VAD (Vapor phase axial deposition method, S 8%H
{F1+3%), MCVD (Modified chemical vapor deposition method, {E=5 4B ), Single mode
2 JLE—F, Multi-mode < JLFE—F, Splice f{ti&, MFD (mode field diameter),
Dispersion 98X, Bending loss BlIF184%, Cut-off wavelength 1wbA4 K&, EDFA
(erbium doped fiber amplifier), Raman amplification 5 </ 1&1E, Highly non-linear fiber &
JEFERZ T 747\, Optical pulse compression &/ NJLRAEHET7 A7\, Optical parametric
amplification &/ VNS AR) /o tENE

1/4(Mon)

Application of electron beam inspection and measurement equipment in the semiconductor
device industry

FBARTNARERICBT5EFREE -FHALEDEA

Hitachi High—Tech Corporation Takumichi Sutani

BASHBINATY EFAIRE

In this lecture, principles of inspection and measurement equipment that uses electron
beams in semiconductor device manufacturing is introduced. We also discuss applications
using these devices based on actual results.
FERTNARBEIZEVWTCEFREMALBRE -FHREEDRELZHRMAT L. 1=,
TNLDEEBEZRAW7IVr—2aV 2 DOWTHEBEDHERETICBRN T 5.

X —"J—FK : Electron microscope EF A E%. Surface electron microscope SEM,
Secondary electron ZREF. Back scattered electron T EF

1/18(Mon)

Fourier optics and application in advanced optical science
SRR RIIHBTET7-)IRZIGA

School of Science, The University of Tokyo Atsushi Iwasaki
REAXFEZFR2MARE SIE L

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 optical 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.




T LML —F—D & SLEFENL/ILADGRICEWTIE, FEEBEERKEDT—Y)
IZEMABRRGARICIEAINSG. KBETIE, LEEL/ ILADEBREEZROHDEELIC,
T—)IRZERAVNHRRGRETHD/ ILRRIER, /NLRREHRL, 7—)T9%
#l, CARS, XAE—LVARNET TT1HEDRBLGHEZEA.

F—"J—FK: Femtosecond laser pulse 7T kP —H —, Spatial light modulator Z2 &
75 3f%%, Fourier transformation 7—!) TZEH#t, Temporal pulse modulation BEfE]RFZEH2,
Spectrum phase measurement XR4 | JLAFEBIE

1/25(Mon)

Fundamentals and Applications of Optical Microscopy
JFIRMER D EME LIS A

NIKON SOLUTIONS CO., LTD. Keisaku Hamada
BRet=ary)a—a X EH BE

Lectures on optical microscopy will be conducted. In the lectures, we will explain the
importance of objective lenses in microscopes. We will introduce the principles of various
types of optical microscopes, as well as the latest super—resolution microscopes.
AFEBBEDER. EELTO. BE T EMBTEELIYL O XIZDOWNTERAT
%, TEAFEMBEOREN G, REAMDBAGEMRZRENT S,

Keywords: optical microscope, objective lens, spherical aberration, inverted microscope,
upright microscope, polarized light microscope, stereoscopic microscope, super—resolution
microscope.

F—O—RRFIEME. YL X BREIE. FBISLEEMER. EIXLIEME. RICIEME.
EIRBEMIE ., B GIEMER




2026 Autumn semester, Laboratory Course of Advanced Photon Science Il
2026 R (2FH-ALARE—) Sk FERBRETI AR

Course period: Autumn semester (October-January) Tuesday~Thursday 3™ ~ 5™ period
(13:00~18:35)

BAEEREH]: KRPHA(REA, 10~18) X-/K-KEH 3-4-58:FF(13:00~18:35)

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

FEBRT: ERAFZERES v/ REZIEEALEME10035E

Please check the latest update here. XFEHIE L L DH A FTITHERECFZELY,

Title / 2A~JL

(=}
72 Abstract / A&

10/ 5(Mon) Course guidance

Photon correlation counting method and its practice
HFHEBEHBEEEDOLA

School of Science, The University of Tokyo Kuniaki Konishi, Haruyuki Sakurai
RRAFRFREZRMEE INETE EHELZ

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

12/ 1(Tue), | measurement equipment, you can study the photon statistics of laser light and
2(Wed), thermal light using a Hanbury-Brown Twiss (HBT) interferometer and learn about
3(Thu) classical light and quantum optical light.

BEOEEL, AFHBHBEOREZITY. 2ROMEM (CEI HHELRHRE

Tof-t&, RFHBEICEH2ROMEABIERERMRICIS EIFSH. FHRAIBIFD

HHEOFEREEF AT ET, Hanbury-Brown Twiss (HBT) Fi$st#RALNVTL—H —

KR D N FRIAMERNLETHRIGEEOEFHENGTIDHANEIC

DWTEBRZZREDDL. (44%)

Keywords : photon counting method, Hanbury-Brown-Twiss (HBT) interferometer,

Quantum optics

*—0—F : % FEME HBTTibE, BT AY

Image analysis using Digital mirror device (DMD)

DMDIZ & HBUERRE LV EREETICRE T 5EE

V Technology Co., Ltd. Michinobu Mizumura, Yuta Uraike
MASHI(-T0/80— K@M, FHhEX

MEMS devices include airbag systems using acceleration sensors and pressure sensors as
active control parts in the automobile industry, and blood pressure sensors in the

12/8(Tue) pharmaceutical industry, but the most commercially successful device is the Digital
9(Wed) micro—mirror device (DMD) chips are being adopted and mass—produced in video
10(Thu) projectors.

The DMD has approximately 13 pm square micromirrors arranged in two dimensions, 1024
vertically and 768 horizontally, and each can be tilted from +12° to —12° at a speed of
more than 9800 frames/sec using electrical control signals. In this training, we will use a
simple projector experimental device using a DMD chip to convert digital video data,
control the mirror ive timing, and project the video onto a screen as an application of
image processing. In addition, images are acquired using a hon—contact three—dimensional
surface shape measurement microscope using a DMD chip, images with different focal
points are acquired, and their correlation coefficients are derived to examine the accurate
focal position and depth of focus.




MEMST/N\ARELTIE, BEFEFETIINEE LV YEFERALIZI7/\YT AT LR
ERBIffH/NN—VELTOENE Y, EEXEEETIIME LD HEENH LD, £o&1E
EMIZAEILI=E D EL TERETIH OB FL=Digital Micro-mirror Device (DMD)F v h%
ETA7TOOz02EASNEESNTLVS. DMDIFH13 u mAD T A A T5—h it
1024, #768M2RITTTHESIN, TNENNBEXFIEES(2KY9800 frames/sech LD
HETH12° hH—12° [TIBIFTHIENTES. KEFTIEL, DMDFY T FEALI-E S
MR IO I IARBEEICKY, TORIINMGT—25EH, S5—BE2 325 %
FEIL TR =V CBRELTHREL, BRUEBEDORAELTEE T S. £, DMDFv
THEFEAL-EEMIRTREM KB EEMEICLVEREREL, ER0ELIEES
BEL, TNoDHEBARBEEHL TERGERNBELERFEETRIITS. (448)
F—"J—FK : Image processing EfZLIE Digital images T % )LE{E, Correlations RS
, MEMS

Measurement, handling and amplification/nonlinear applications of optical fibers
HIT7ANDERBITE L1B1E - JEFR LIS

Furukawa Electric Co. Ltd. . Takeshi Ota, . Shigehiro Takasaka

AR TEMRARE KHEESR, SIREA

Three topics on optical fibers will be conducted.

(1) Cutoff and bending loss measurement: Basic handling and fusion splicing of optical
fibers, spectrum of bent single mode and multimode fibers are experienced, and the
principle of waveguide is discussed.

(2) Characteristics of an erbium—doped fiber amplifier: Through measuring the amplification
characteristics, the principles of optical amplification and noise generation will be
experienced.

12/15(Tue), (3) Optical pulse compression experiment: Picosecond optical pulses are compressed into
16(Wed), | femtoseconds, optical pulse measurement methods, spectral expansion using self-phase
17(Thu) modulation, and dispersion compensation using anomalous dispersion are experienced.
SEDXI7ANERVSLEREIT.
(M AYAZRE, BIFEEXBE: CORELEL, YUV ILE—R-TILFE—FDEL,
BEROFRBZERBL, KI7ANFROERNGIRY RO AOCREBERGAEEFITET
5. (2)TILEILFMI7A/ EIRZFROBBFIHEAE: COBBFIEATEZEL, K18
BRBLHBEREREEZAERT S, (S)A/VLREMHEER: EaRDHX/NIILRET LR
ICEMET HEREEL, /NI ADBIEAE BEMBERICKIARIMLIERERE
BEORIZEENMEELTARERT S, (658)
F—7J—F: Cut-off wavelength 1wb7A K&K, Bent loss BiIT#82k, Fusion splicing &l
&, EDFA, Gain #1753, Noise & 5% (NF: noise figure,), Optical pulse compression J&
/NJLAEHE, Highly nonlinear optical fiber & 3E#R2 774 7\, Self-phase modulation B2
{I¥HZEER, Optical soliton FVYYRY
Application of electron beam inspection and measurement equipment in the
semiconductor device industry
FERTNARERIIBT5EFHRRE-SHAEEDER
Hitachi High—-Tech Corporation Takumichi Sutani
1/5(Tue), | AU BIN(TY EEDIRE
6(Wed), You will operate a tabletop scanning electron microscope and practice the inspections
7(Thu) using electron beams. The sample you bring will be observed using tabletop SEM.
FE TR, 2ELEBEBEFHEMREEREICIREL, EFREAV-REZER TS ER
ZmEIL SELTH-OLEBZ—DOULESITHIL.
F—J—K : Electron microscope EFIAfHEE. Surface electron microscope SEM.
Secondary electron ZRFEF . Back scattered electron & HEF
1/19(Tue), Waveform shaping of femtosecond laser pulses and frequency domain interference

20 (Wed),

waveform measurement




21(Thu) T LML —Y IR B R & B IR B F iR 5138
School of science, The University of Tokyo Professor Atsushi Iwasaki, Professor Toshiaki
Ando
RRAZAZREZRAERR SHE - REEH
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
liguid crystal spatial light modulator. Spectral interferometry for characterizing the
temporal waveform of the femtosecond laser pulses is discussed.
FRAUYITFAT I Lb L —F—RiIRFNSHASN DT LML —F—/LRER
WT, RBREMAERREAN AR TRBEERFEERICHEILIL, JTLMIL—
HF—/LADBRIN KR E AR TSICE>TEHRITH5ERETS. (448)
F—"J—FK: Femtosecond laser pulse 7T r L —H —, Spatial light modulator ZE &5
%X Ef 28, Fourier transformation 7—1) TZ#, Temporal pulse modulation B & fiZ 22,
Spectrum phase measurement XX L4 FEBIE
Fundamentals and Applications of Optical Microscopy
KB IREOERESA
NIKON SOLUTIONS CO., LTD. Keisaku Hamada
#_At=—ary)a—a X EHE BE
Practical training on optical microscopy will be conducted. In the practical training,
1/26(Tue), participants will learn about how to adjust and actually observe using polarized light

microscopes, inverted microscopes, and stereoscopic microscopes.

27Wed), | oo 314 st BRI, IS BAMSE . EATMBMIC DL T, TOREHEN LEROBE

28(Thu) FTCEFS,

Keywords: optical microscope, objective lens, spherical aberration, inverted microscope,
upright microscope, polarized light microscope, stereoscopic microscope, super—resolution
microscope.

F—D—F:HFEME. YL X, BREIRE . BISLIAMEE. EILTAMEE. (RICTEMER.
ERBEMIE B GIEME




