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Pronunciation Japanese English

T ) a

T—7 T—7 Arc
T—=7FTIE—=L ZeWEo | T—7 A= [EIRFEE | Arc/Spark Emission
ZHOBANTIBAEEZ D | i@ Spectrometer

H

BT 1l Value

TIRIZ LATH) T ety
.H-

Thr7ETTay Y

Analog signal processor

HATALYD WD i BB Dark current
A —H R K A —H R K Ethernet

A=V Ry b HT x—
A

A =Py b HT x—
A

Ethernet network interface

A A=Vt ¥

A A=Vt ¥

Imaging sensor

W <HZ AL

ANANFE AT A (A A—
VLA, KERT Tl
)

Entrance Optics (objective
lens, Hg pen lamp, etc.)

WANTAHD FIAnE Applied voltage

TA =T A NP E A-D ZHAZE Analog to digital converter
ZELED W i Liquid crystal

Tyl T o VAT A R Echelle Grating Dispersion
Tyl T ¥z U EITSIRER Echelle Grating Orders
Tyl T v v Vo as Echelle Optical System
Ty VAT ML Ty )VANRYT KL Echellogram

Ty )LDANRYT KL

Ty )LD ARYT KL

Echelle Spectrum

TESF—

n-Si TB°X % —

n-doped epitaxial

BoEoETrl{HA S HE AR Response Curve
55 LoEn TS T Applicability —
950 < ZEL T e HRIE Stress measurement

BERH

(BERRE) fiiD

Compensate for low sensitivity

FTFHINT Ty R

FTFHINT Ty R

Optical flat




BAEL X IEWESOW

il R A A

Temperature control device

BAEITEN I Al 1 Temperature compensated
7 R ka

NN A WL Estimate

MNEDZ 9 L [F4T A& 1~ Diffraction grating
MNEDZ 9 L [l &+ Grating

MNE S K fid 1 Resolution (TV, etc.)
AR W Summary

MNLIE->Z 9 == 3a Chemiluminescence
T IR TE Assumption

A7 CPU J1 A= CPU Camera CPU

MWL e AH—D

AT ba—7

Camera controller

HATRIAA=FATZ
y

HATRIAA=FATZ
y

Camera Driver Libraries

N ED Bl5i9 % Observe

AL X< B Observation

Mt Lo BLRE Observer

B F L N— B FLN— cantilever

MAE J Response (S or R)

ML JWEEL 24 F I w7 LY | Sensitivity and dynamic range

WA E T AL DT A
vy

JREE - o RS

Sensitivity - Detection Limits

M ESELEZBERD JREAR R & A D Compensate for low sensitivity
xZ9 P Mechanism

EIXAE-TA FMR A A substrate contact

Tl FA LRI T— WS 7 — retro-reflector

2wwIHe< N r<ELT
1/\

W FTHIEE— K AFM

Adhesion Mode AFM :

XrIoL X TCATADE | LB SBEMEE Confocal Microscope

i)

TroLA IR Resonance

TroOLAE LRAR Resonator

TLOEDOVE LTS BREE D 1 RISy 1st derivative of integrated
intensity

T r<HA R Curve

TATEDNEA T ARIMER Near IR

TATEDRNE A AR NIR

TAED VTS Y A 85 Near field optical microscope

XAEOL XD T Near field




< oEDITA

JE TR

Refractor Plates

70T =7 =7 AL

70T =7 =7 AL

Glan-Taylor Prism

The device produces linear
polarized light from
unpolarized input. It consists
of two calcite prisms separated
by an air gap. Transmitted
extraordinary beam is used.
Rejected ordinary beam is
absorbed by black glass plates
cemented to calcite prisms.

s~ 77 71F9

ra< ~N7 7 7k

Chromatographic applications

FTWE X9 TR Shape, form
T e H DNy Rk A AHA AT > b System noise
Tk Hn < = System gain

F—=FI2N e EDIT A
WEA

=R, B E DR

Chassis, Case, etc.

- &< BEE Masterpiece

oA ToAL P, R Conclusion

=Y 4" =Y 4" Vignetting

TAD s S2ZDIFH5AA | B « ZR O Material cost/profitability
conclusions

FALPAY &< JiR [ 7 B Atomic Force Microscope
(AFM)

T AL oA o H ] AR Detector Circuitry

T A LT A K H R R Detection Limit

TFA LY DD ¥ HRE Detectivity (D)

T AZE TLHE Element

TFAED FRET Investigation, studies,
examination

TJFAD X OFA Fr Calibration Curve

A XoOFA FR R Calibration curve

FAA9 BX R Rugged, durable, substantial

Zom< HF AT A Optical System

ZIOMLK VAT b W AT A Optical System

ZIOMLK AT A W AT I Optics

AR/ AREN (i RO IAY/ RPN
AEEITAW

pjoie 3t N PSP IEY) 1 oo i 1L

Additional elements covered
by the optical system

2L IMASAMDND D | & ZER S iRREE High spatial resolution analysis
< T
ZoLwolk e B Radio frequency

ZHoLwwHldT T A~ido

s T T X< 385 ey

Ijn

Inductively Coupled Plasma




TORANIHYSATEEY | HTEE Emission Spectrometer

15}

ZHOLVwob xro i Photon flux

R A HERK Configuration

ZoHEwn HERK Structure, composition,
makeup

2L I~ s 21k Structural change

Z9%< B o AT 4 ] Sample Throughput

IOFELD EATE BT — & JE High Speed Discrete Data
Analysis

ZIHOTALEI XA B Photomultiplier tube

ZHOTALEITWVNAD
Vo b

RO Y iy b

Photomultiplier tube socket

Z IO TADN b EAT] photoactive area

ZHEITATED BB Photoconductor

Z9HENTA L Optical waveguide

Z 9w ¢aliT) Slope

ZIORADND D 545 iR RE High Resolution

ZIo5AL =t Polymer

ZOlEEA e RE Yeast

9D xrH5LIHno B TER High Quantum Efficiency

a—F—F% 45— a—F)—Fa2—7 Corner cube

va S sa

SN BRAATFTIv I LY Maximum Linear Dynamic
Range

SUVMED Al Cell (biology)

VA TAT A VT VA TAT A VT Silastic

IOBA My, /A X Noise

SOBAE D DNT — MES A X T — Noise equivalent power

HTT L— V7T L—FES Subarray analysis

VT TL—% 70T VT TVL—" 70T Clear Full Subarray

EHAEAD V7 e (A Saran® fiber

SADL VATE WD JE S Educational and industrial joint
production

SA LA Lipen Novel

CinA AR ] Time

CIriE DA BFFARE S > 7 Lk b o4 | Time correlated single photon

yAVSaP a4 counting
CAZE D A FERAEREI S 7 LA k> | Time correlated single photon




v S —

counting detection

LS AN < T

I ] 50 A

Time Resolved Spectroscopy

COASAEED S AT —

R[] o3 fie e R 7 — &7 TE

Time Resolved/Discrete Data

B FLTUY Analysis

CZ LA A HOZ2kT X b Self Test

ColifA e Experiment

CTWi 9 B EER Response time, 1
CTwWid 9 5 E 45 Time Constant, T
Cwo ITHFEADD BHARIG Polymerization

Lo LE< B3] Modification
LwH>5DLwwHLxD +o+% 10"

CwZ o2>E>N =Y ER A Light detection devices

LA CIZH X <EDDA
)

R | IR 2%

Instantaneous direct viewing

L&) it ] Use (vt)

LroLs PE & Irradiation

LA 9 LNWHEA JERLE-JIN Vacuum Ultraviolet

LA HORST EJI“T/7 Vacuum pump

LAZH Rz Signal

LAZY 1Z75 (W7 h) Signal (counts)

LAZH 125 > fiE S Signal >Threshold

ANV =T TAZ AR =T AT Streak Camera
Streak cameras are high-speed
light detectors which enable
direct measurement of light
phenomena with unsurpassed
temporal resolution. They can
simultaneously measure time,
position (or wavelength) and
light intensity and process the
data in real-time using a
dedicated readout system.

AIN—Y AIN—Y Spark

ANR=T W E T A

AN — 7 JAhEE IR

Spark Source

TRTOEFL LB RLT | TXTOWREIXFR UFEoRE | All Wavelengths Receive

HXRAUPAEEBWS | BEHAWS Identical Exposure Times

REAAV/ERGS Efk S Accuracy

FNWE L HTVAT A HlE 25 2 (PCB + /— | Control system (PCB, cables,
T ) harness)

HWNEDE-Z 9 EWFE Bioluminescence




HFWAHo X

WS - i & BB O
LENE

Precision — Short-Term
Stability / Long-Term Stability

FWNY ONRTFANE X H | IEBIBASEE Upright microscope
TESAET YD TR ER Integrating sphere
A Y7 e T LA ELSR72] | Subarray collective read

(e e =2

(column Binning)

HAWVNEVIEH

it A e

Fibroblast

HANREI AL D INAUS
)

BRI - R

Full Frame Exposure

W Y VT — 2 =R Sensor Control Library
HAHLE ) 5SS E FIT T preamplifier

oOWVA fw ol Scanning, Sweep

ZTHOE LS DOINE LD R i 5 hyperbolic mirror
FHZ&ELED HHAEVEH Interaction

9 HAE Operation
FHOENETALITAOE | EERE A Scanning electron microscope
L9

FOEINE R VITADY | EB/E N VARG STM scanning tunneling

XXxo

microscope

FHEINTETa—T AN
Xx9

BT 0 — 7 PSS

Scanning Probe Microscope
(SPM)

Z o EIFE

finr 5 |8

Scanning range

FI5L HEHIALETY
v hEITA

HANE - Fras 7Y o B AR

Channel Cards

LTV HIE Measure, read
< T HE AR Read Noise
LYo (=Fbxro) FFHEHER) Pixel # (wavelength)

FLDOLYHITHTERE
<TW (BEv=yv72)

R OEEHIRAE(E =
> )

Collective Read (binning)

FLOLWYwH T H TR TA
N LTV

S DR 2R EATE

Collective charge readout

ZLDOTAMNEI D X O | BAOEMBEENFE Large Full-Well Capacity
7270

ZLONAZELEW FA OEREME Contiguous Pixel Structure
DIz = DA Other

VT hNET =TT

VI hNET =TT

Software and firmware

2

7=

ta

AT Iy

AT Iy

Dynamic Range

RSN RS

st X

Objective Lens




72WEo LeEA

MR A Z

Radiation Tolerant Camera

AAIV T LAZH) Vet
v

A IVTEETat v
(FPGA % A )

Timing signal processor

EANDII T —

APE S 7 —

ellipsoid mirror

72 CULKTAZE L

AHOE il A

column electrode

HA—=TVZEWL LT A
2 ED D

H A=V i/ NRICHE D %

Damage is minimized

TS T5 BRETD Investigate, search

T2 A W Cross section

HoZ/—Y EHRNR— Nitrogen purge

H X9 VUV HVUV Extreme VUV (Cl 134 nm)
HESBAZTZNT DIV | BRI D/ 3 i1ET | Least squares linear fit
LEIICL X DIED T | 7l

T x<{EA

B r <HAFAW [ER G el Linear dynamic range

Hr< Vw9 ER WA SO DC Plasma

D) LAL LD E LW | TBRENE L RSN E Communications & Command

WL <

Interpreter

o< D

CIDFEFDED

Structure of a CID pixel

TWnWEALWYW D« AT |
NOx 90

EMFEL - AT PLFRIR

Fixed integration time

TAPBH W T HT 8

A 2

FEMTEANT A XA AT AT

Charge Injection Device
Camera

TAMPTAZEIZIHVD

E AL ESOIES

Charge transfer efficiency

TAMNTAZEI TBZ L
TAHON I L TAE
E<TELTY

FE LSRG BV AR
Ao A Y

Voltage change induced by
transfer measured on row
(tra_gate)

TAPELLZI S TAE X
{A~TAED

R | AR PR~ R 1

Charge transferred to row
(tra_gate)

TAELHAFNWE 9+
)0)

R, & A A HIH R

Electronics and gas control
devices

THAIT A B Main System Power
TAT A EE power supply

TATA LY DX SRR B Point detector
TALDOTANY X9 B DR e electron charge
TALNWNE L B HH RACID ~» K TE Cooled RACID Head
TALILNE RS~ F CID84 L &EFHHEI~y R TE cooled camera head
TAEI I~ CEUREN Electronically variable
EH I iS5 Install, mount
EorIBLE BRI Operating temperature




RV [FRE Xy 7 7 7 RAHIE | Simultaneous Background
1 Correction

ES UL ITFA L DT AN | (Al RS Axial DL

v

L7200k 9 LAl | [FIEFPNEE A Simultaneous internal standard

)

EOLIEBrI>»TAZEI S | ARFEEICHE T Simultaneous Detection

A&

EIODDITAVE XD BN AR Inverted microscope

E<bxro B AT ar hua—FOkH% | Camera Controller Features

va VA na

F A F F A F Nanobiotechnology

RO TAT-WN 2N ot Thermocouple

ROTATZWNILD N %t 5| Thermopile

)T T 4V — ) TF T 4V — Notch filter

7N Ix ha

P R— 1 Ar XUE N2 Purge - Ar or N2

IZ< L EoBA H e White noise

5 x5 & Wavelength (A)

TH x99 (FAZ) TAV | BERGoHE)EH Wavelength Coverage

EHxr 599 A= JEP Spark frequency

IIH X9 BALZLL L) PRI E H Complete WL Flexibility

TH L 9oEATZS L) WESEINA B Wavelength Selection

Flexibility

B x5 I Rl Waveplate

Waveplates are used to change

the polarization type of the

incident radiation by unequally

phase-shifting its orthogonally

polarized components.

36 X H1TAN R A Wavelength Coverage

X2 Z 95T A ML

JEEHR = A M

Assumptions Regarding
Typical Optical System

Ry gL 72 9L
=

IR L R

Paschen-Runge mount optical
system

ToFN—WTFHIT9H X
DBA

JEAE— FRE A M

Generation-recombination
noise

AT

E—7 =7 (rF—
AT AN T 7T 7
NEEA B 72 1 E)

Peak Binning

E—r7&xoEED5 L

bt — 7 R LRI

Peak Height Proportional to




[

Concentration

UMY TRBZ L7 TAh

YT Z L7 E

Photo-generated charge

CLEDL LA LY SN D
Cini

| = o 8 U A
B

Pixel read time

PN HEL LA ED N D
LW 21379

| = s 8 U B A
JEIW K

Pixel read frequency

L X 2 A N Microtubules

OD L O A VAT Essential item

WNEIDPNTEELS T FEM BRI & Non-Destructive readout

WNEIDPNWTEZFELTVIE D | FEREERHIE Non-Destructive Readout
Mechanism

WNIDPNWTEZFLTWIE D | FERREERIE 5= Non-Destructive Read

L&

Sequence

OTN—3 7 (DAt
FLA~DIZUREHY £
M)

TN — T (HEE A~

DBIHIH Y FHEA)

Inherently Anti-Blooming

U= < 100 Base T A —% % v b 100 BaseT Ethernet

Dx9Lwh B¥ECPU~Y—AR—FK Commercial CPU

DX I LA~ E P YR 2= Standard Deviation
REMETHRT ~ Surface enhanced Raman

DNEIDOALEIZTLH T
N

Tz FRE D L—Y—H
AN/ =B Nl

Tz A ML —P—2T 3
7 a T

femtosecond laser sub micron
machining

Tk —A~NALE LD

T — AT

Force Modulation

529 BE Composite
ST HA 7T XE Plasmon
T RS DD 7 X LG Prism Dispersion

Ja—A vl ay

Ta—Arxlary

CURES

Flow injection analysis

S5H-5LT A=/ Block diagram

7a N2 A TET IV 7a b2 A TETIL Prototype model

SADNND 9 5 R RE Resolution

SATEZ(ALED)UA | B (FE H)RFH Integration (exposure) time

SAEETZNWL L OTAE | OretsocE Analyte element

SAEEEH XD IR 7T L — Analytical Wavelength
Subarray

S ITAND A3 AT ROI region of interest

~NE D DR 58 AS P) Average selling price

ANNELI D RBPTVWT S | TR ENES Average selling price is fixed

~NWOAUI T —

ki S T —

Flat mirror




REXZXwWw I T IDPWVIED

N E BRI

Power Series algorithm fit

N9 it Polarized light
~AZ O L hines Polarizer
~NAZ HFEL T s YCHE Polarization analysis

NI )TELHEESAL
M

LW T E DAy ]

Variable integration time

~Ab X9

=

Modulation

T2 52D T —

i < 7 —

Parabolic mirror

EF20ASLTHA (T
ey,

RET 7 XE L (B)

Surface Plasmon (field)

x5 P fafn Saturation
RARPC RARMPC Host PC

RY—=2JarTAxxr<

ARNY —S i s (R, He
)

polysilicon column/row
electrodes

A7 A—4F— AU 7uva A—%— (F+ > |Fixed-Channel Direct Reader
FIVIEEE S TWET)

~ * ma

A7 aZwHrEITITR |~ A raEFHFETT A~ MIP

-

ST AHL NS & ¥1% Misch metal

A commercially available
pyrophoric alloy of cerium and
a mixture of several rare-earth
metals. It will ignite when
exposed to heat and friction. It
is used in lighter flints.

ODAFTITALY DX EFEAG H 2 Area detector

i o ya

b ETDH FHELT D Induce, cause, give rise to,
DO ESTFHITHI ST A~ | FEEETT A~ Inductively coupled plasma
P EHT hER Derivative (chemical)
Lok JiEBES Applications

Lz X A Radial

FZULSTAZ L T i EE AR row electrode

7 ) ra

7 KN FURENT AT Random Access

AV N T RLT 7 A Random access integration
T UK FA~DT7H LT v+ | Random pixel addressing

AR E




T UK N FAF~DT7 X LT vt | Random pixel injection or
ZHEN knockdown

7B FA~DT KX LT 7 A | Randomly Accessible Pixels

BAEDLHIETHEESA | T RAT 7B A4S OF] | Advantages of random access

DY Th J=y integration

Dol HFESH SRS Solid Structure

D Th C I DDOF| A Advantages of the CID

DEH5LZ950> =R Quantum efficiency

DAESTH, oL x< | BEET S, BT 5 Contiguous

15

N—T I T — N—T I T — roof mirror

nNNE T A FHEEIR /A R 7e 0 Minimizes contribution of

source flicker
nnx L—H— b v —H— Excitation laser

L—H—7 7T L—g

L—H—T7 7L — 3.

Laser ablation

L—H—ZF x99 LAZ

L —Y—IfEE

Laser resonator

L—H—ZF x99 LAZ

L —Y—IfRE

Laser resonator

ALpD 75 Exposure
AL OHNE TG 77— =T Exposure Application
Firmware

ALwo7Ta s oA

TSN

Exposure Architecture

%

)

wa

N

A

n




