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Trial of Raman Spectroscopic Approach to “Life”
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Study on wood ingredient as a health benefit and the taste factor -NMR-based
metabolomics of elm skins as classical seasonings
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Visualization of nitric oxide in the rat brain exposed to a shock wave
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Discrimination of the degree of oocyte maturation based on respiratory activity and lipid

metabolism of mouse oocyte using Raman spectroscopy
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Magnetic resonance in food science
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Multiple-synthesized-wavelength digital holography by use of optical synthesizer based
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Angle-resolved polarized Raman mapping on ferroelectric crystals
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Label-free Visualization of sulfur metabolism of microalgae Cyanidium caldarium by

multi-modal nonlinear optical microscopy
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Imaging of small molecule by infrared absorption of nitrile
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The comparative analyses between human breast cancer cell line (MCF-7) and Human

Mammary Epithelial Cells (HMEpC) by Raman micro-spectroscopy
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Studies of Water by Infrared, Raman, Near-infrared, Low-frequency Vibrational, and Far-

ultraviolet Spectroscopy
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In-vivo label-free imaging by nonlinear optical microscopy
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Visualization of biomolecules in C. elegans by nonlinear optical imaging
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Studies of Water by Infrared, Raman, Near-infrared, Low-frequency
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Study on wood ingredient as a health benefit and the taste factor

—NMR-based metabolomics of elm skins as classical seasonings
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Visualization of nitric oxide in the rat brain exposed to a shock wave
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Discrimination of the degree of oocyte maturation based on respiratory activity
and lipid metabolism of mouse oocyte using Raman spectroscopy
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Magnetic resonance in food science
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TR ZZEZ IEDRDO AT v T 1Zite 2z 0 BRI 279 2 & TH 5, NMR (FEIK
MOIERIRET, EOX D RO BRERNRTHL AP L=—7THV | Yt
R&D IZEBWTARAIRISHEEE & 72> T B,

BETRAEN S ER E T2 72k E L CTIFEET D “BHER” REtch . B
i UGG e ik 2 T 2 0 ER S 5, MmoFE Fl 21X, iR SR Cxf
L a RN T 2 5B I A E O E O TRPMEL L 72 0 RO L IR S ITHEES
HEZATHDHN, BAEDOHHRRE L TOBMES 25 EEEO SO ENLE
25 LEHEBLG W, BlE LT “FBEL” 2b o R USRIV CL Sy
FrERHOTHAT 2584552 Thd, BWIELEKRDY &, FFEORKE, &AHLD
EOMRBIKER U D, TeaDBHBIZLE L TRHMTE D200F, B ISR, Bk -
FY - BRIBIZFG T 2O NE R R TR L WD NHTHD, 777205, K9y
FINLEDFE TR ENLS HWVASTNDED, WD RSB B E T L ORH%
ZHAT S Z ENARERIT T TH D, B LITKIETH W BRI SO TH D15,
Bk v~ 797 0 —BEEGHT, IR NMR BDELD0HOTFEE 725, KRIZ,
KOG EEZ THD, KEBITER E KB ERDTHY ., ZHUTETOEAESE
WRICTHF G T DI PR P EEN TN D, KEE R LIRFICE C D88 512
T KACKL DO F 0 RO ORME ORREE 22 & RABRTZ 1) Tl < OBl W T H B
RS DMEND D, DX DI, BATIIE R O B CIEE A 23 R 70 R AR 2 & Tl
DR Z2 = Z TIIHR U T K" LIERZ LICT 5, OO osha L13RAy M
R BHEIR, ZNOHPRI D G o REER CRBMEIR BN EMETH D Z LD fih
—ODORHHERE T TIEE ORM AR 2 Z LN E LV, BETIE. BARROHY
THWL N DN ED D WIFHEEMIT RIS WD TR L. BRI g 23720
NMR OF HMHIZ SN TiwT b,
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FUHNEBRT T T — (DH) X, WENEONESRNOTEEET VXV AT TRl
L, TOTHHT— 2 EHNCarta—X—NTREGIRREZ1TH Z & T, WiEoORIE
ENIFRE AT DHINTH S, DH 2 WD LA A — DNz 3 ROTTEIREHII A TRE
72D 2 s, AXT-HOFHIZIZICO L LIS, FA A= 7R, BN OEREE
FHFRBE 72 RIS A &S TS L LR b, MAROET 2n AT 0 K472
PERD ¢ & DH TIIIE R EOBZEA FHHIHR W &S [EDN D o 72, Z 0 X 5 7efiiE
ERRET 57280, ZNETICEERL—Y— t X B BRI 2 W DH BMER SN TV 5 A3,
FIRFEEZ: CW L —H =R OHIRIZ L D, JIERTHEZe R KRB 213K 10 pm [T £ > T e
[1].

T ZTCARZETIE, EHEE - mREREa LY YA P—R]EHWTEERED CW L
—F—HAEAER (B2 AE— NEESHL) 72281280, #5600 EEERUE
L7z, IS, Zhn EHE—ER V—F— N THS LIZifiA A —V8 %, WA — RRic=
E—L U M7 35281280, BEREHKEE (mm A —4—) L TOBEZEE i+ nm 4 —
K —OREE TR 2 FIEEZIRE Lz, BER T, ZWECTEE LIAHA A=V D0 A r—
KU > 7 IZB3 2 BRI, AEEE U7 258 oS, FEBRIRAEE 2 £ - 7250k 0 3 otk iE D
AL & AT o T2 72 EAZ oW TR 5 .

[1]J. Gass et al., Opt. Lett. 28, 1141 (2003).
[2] H. Takahashi et al., CLEO 2009, CTuK4 (2003).
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SEA BRI REROEITH D720, ISR 2 BUHR-7- ORE IR L7t
— REBINT 272D T IVNVT =T~ U alEDNE AT TWS. 2 2 THEEMD S
DT~ UEELE, T— ROREFESCHEM I TR T~ 0T 2 Y VORISR E T > Y VS
DREZEKBL TS, £ZT, ORI HMZ 2550 1R CEER S TR~ 2o fmt A
JETT~ U AT MVEERGT 2 [AERMRIFECT ~ 530t 21T, I~ 07 v Y IV OiE#
ERSLTWHA 1], 5FETIE 1 2OF =X LG holz & 2 A THELEED B 57
S EAMNDT—=ENBoNLT-0, TNETOIUo ORIV ELNLIT—ZENEZ, B°—7
DEECET— RORENED TR o7, Fex ITRFEERERICB O TR A IR - 5 FTAF
EERWT T v U AT MLVERS LT, HEBBBES AL TS, KEE T, MEEZ
LEERBOAERRFENT ~ %17 5~ v B ZHIEIZIBN T, TRk E b Ol
REEH B DA OB 2 SN L, HHIEBICREO 2 ERFEIGEIC OV TELET L.

T FEEEARH(1-)Pb(Mg1sNDb23)03-xPbTiOs (PMN-xPT)D T < o A A —J(X—Y )% FIG. 1 (a)ll
RT. X=13 [mm] * X=40 [mm]ITFFHZ R x 12 X 0 BV R Cm-HgEHS R Pm-1E 755 % P4mm
CREREE N T DEANTET D Z R0 0NnD. TNENOHFT XITEBWT, AX7 L
VIAE A TE A SO U CIREAFEOC WIRTFT 5. 22T 750 [em'| o B — 2 I1ZEBH L, Y=7.5
[mm] T~ v B 7 %1T>7- X— 0% FIG. 1 (b)IZR-T. X<13 [mm]DH TE—7 N KR %
2 A DRI Z M LTV D —J7, HRGR PmSPIE7 #h5% PAmm TiX 2 O X 5 728
R IIB O N otz ZbiE, SeoEEE & EirRfE AR OERZ @ L T TEB Y,
WG DR ENE & B EINE OB % (2) VH at 6= 133°, colored by intensity around 50 cmt
XD ENTELLEEZ TV,

o W A W2 ) Int.
£ £ ‘ 10000
£ 10 ;
N " 8000

6000
FIG. 1 (a) IR FEERHRE S PMN-xPT (2351
% X-Y 8. 50 con™ ST 5 O FE 5y R T

4000

2000

30

L7z, (b) X-014. 750 e ITfE DOFES i X (mm) 0
i CH L7 (b) VH at 750 cmt
a4 R (T Int.
PR g | ),.rmw; 800.0
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Label-free Visualization of sulfur metabolism of microalgae
Cyanidium caldarium by multi-modal nonlinear optical microscopy
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ERRITRR 2 oW E ARG - EHET 5. TNETOMET, Bx JMHEEREO R Th o4
—FUFAX RV TLR, RTT LV UEBRRNICERT 2 Z LB LN Lz [1]. 22 TR
WFFETIE, FRREM OBEEREO b2 B L C, RT < IZAERET 2BHICER LTI
AT o o MRNAREY 2 7~ 7 Y —THa it 572912, coherent anti-Stokes Raman
scattering (CARS), second harmonic generation (SHG), third harmonic generation (THG)% D4 FfF
PIEIEFRI R 2 R TE 2~V FE—4 ll/étlff%ﬁﬂ'l:%ﬁﬁﬁﬁﬁ Z Tz

BT NVNIIHLEE D —FE T & D Cyanidium

caldarium(C. caldarium)% H\N7=. C. caldarium |37 496 e
=VULRICPEESND EAMAY TH 5. ALHEET 1. ”»ﬂ

HOEVBFRODOAFETHDL 7 4 ax) R U ERNT
WaHTeD, MldiTEREE 2T 5. C caldarium 1375
IRFRIEIEDIRIR OABEIZA R L, BiEEEETEOK pH ] /
ZifieZ EMNABINTWAD T2, AT Tid pH 2.0 Wy

D M-Allen Fsiti (Wilfgz & te) TH:E LZMiEZH

T T T T T
1800 1600 1400 1200 1000 800

W EIIE, A (1064 nm HA KO —/R—a | Famanonten’ -
LT A ma— B H) BT 7 A SIS, CARS S a s mpena s o
Ak 7z bo— B — 3 (SM-1000, Leukos, ' _ ) G

Limoges, France)[2] & 7. (e - I
EBRER A LR, K10 Im[yP]227 L

LU, S-SHEA496cm™)I L OFEEA A HikD /N RS
> R(SO4, 981 em™) A fEN TR TE T b 2 &
NOYIND . TS DR R W Clllia 2 AT 4k L
TRERAEX 2 1R T. FFICK2(DE D, S-SHiA%E
SRR IS THRE S AT 5 & I e
L FEOFER LY, C caldarium (TEEHIF OEEA w2 @)J61%, (b)SHG, (c)THG,

j— :/ }d‘_, y — 2 k L—(‘Eﬁﬁ,{ﬁ%i#@ %%H}H@W L:%*ﬁé&j— CARS £ A—T@1454 cm'(d), 981 cm’'(e), 496 cm™'(f)
HZEEHLMIC LT, CARS ORI TH L EmEHED AV v N EIEDT I & T, hits G
W) DSR2 R0 fiE L GBI T2 TR0 Mg 7.
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[1] K. Ishitsuka, M. Koide, M. Yoshida, H. Segawa, P. Leproux, V. Couderc, M. M. Watanabe, and H.
Kano, Journal of Raman Spectroscopy 48(1), 8—15 (2017).
[2] S. Miyazaki, P. Leproux, V. Couderc, Y. Hayashi, and H. Kano, Applied Physics Express 13,
072002(2020).



Imaging of small molecule by infrared absorption of nitrile
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Infrared spectroscopy as a non-destructive method plays an important role in identifying an unknown
substance, due to the absorption cross-section is 8 orders of magnitude larger than that of Raman scattering.
It takes advantage of the effects of energy absorption due to the interaction of infrared light and a molecule.
Each chemical compound has unique absorption energy, which provides spectral fingerprint used to
characterize and identify compounds in molecules. Poor spatial resolution induced by the long wavelength
of illumination light can be solved by taking advantage of thermal lensing effect, which is to illuminate the
sample with two laser beams that is IR as pump to heat the sample and the visible as probe to detect the
refractive index change produced by heating.' In this case, spatial resolution can be significantly improved
for it is decided by the shorter wavelength. To overcome the issue of water background that can burry
Photothermal (PT) signal from target molecules,” we chose Nitrile whose absorption peak is in silent
region of water. We imaged FCCP (Carbonyl cyanide-p-trifluoromethoxyphenylhydrazone) crystals that
has absorption peak at about 2230cm™ and confirmed that our system could obtain PT signals from target
absorbers.

Two laser beams were used as light source in our system, IR beam whose center wavelength is 4.5 um is
pump to heat the sample, visible beam whose wavelength is 532 nm is used as probe to detect the thermal
lens generated by IR heating. The detected signal was filtered and amplified by a lock-in amplifier (LIA)
due to the pump beam was pulsed. Figure a is bright field image illuminated by only 532 nm laser beam, b
and c are photothermal images of resonance and off-resonance under condition of two beam illumination.
From the images the PT signal were strong when sample was excited at resonant wavelength, while
weaker at off-resonant wavelength. Water absorption was nearly constant at variable heating wavelength,
which indicates that the signals were produced by IR absorption of crystal and lower background signal
from water.

Fig. 1 images of FCCP crystal. a) bright field, b) resonance, c¢) off-resonance. pixel dwell time 500 ps,
pixel number 200x200, scan area 60x60 pm, time constant of LIA 10 ps, IR power 10.5mW at 2229 cm-1.
References

[1] Zhang, Delong, et al. Science advances 2.9 (2016): e1600521.

[2] Lim J M, Park C, Park J S, et al. The journal of physical chemistry letters, 2019, 10(11): 2857-286.



RN LD e A= CO Ca B &M —7 X/ BREHIC L D
12 (LD TN X DR
Infrared study of the Ca?'-coordination structure of troponin C: Effect on Glu
at the 12th position by an amino-acid replacement
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EF /N> REF—7 (helix-loop-helix) (A /LT =2V, haR=C (TnC) 72 LicH@d 5
CaFEB RAAL U ThHD, CFERTNLILT 2 /R 12580 D70 | BRVET X FRFR L OMIEH
DEEFIR 72 3 Ca¥ OB FIZBb > TnD, 12 D7 % I URilg o COO % Ca*'
& TIERAATRLCEANT L, Z D COO WG FAMHAFET — RI1% 1555-1550 cm™ (123> R &7R§ D, —J5,
THYFTHA FrR=" C(Aka-TnC) TlX, 12D 7V # 2 U FE(Glul42))s Ca* " LFERT 5 &
1543cm™ fHUTIZ /8 RaE7R L2 228, 1550em™ X 0 AR AR N> RSB A EHIZ OV T
ZE- &Y LTWRW,ZEZTERART T K7 a7 ZHNC 12007 V% 2 U ERH KD COO
HDN RO — 7 ENT D BRI OV TR,

F9°, Aka-TnC DY A IV DIV T LFEEGEAATHE ST 5 17T REDOGRATF K7 T
Z(Ac-DTDGSGTVDYEEFKBLM-NHy) D74 A2 "V AERIE LTz, —IRPRSS TG % 0t L TN
Y ROE—IEEFARD &R0 T NF I RIS COO RO Wikt FMifEiRE) N> NIX 1546
em! Eotz, LN T, 17TEREORTF ROEEIL, BREOX 37 BIZHAT 2~3 cm’
BN N RERT 2 E BRI N, RIS, SAEOE Y V&2 T ART X UMRICER LT
BRI F RT I ulefi b L, 2AL7VZ I UEEO/N RiE 1550 em™ 2Bz,

Y REEA TnC DY A S UL DAL T AFEGEMLOET L E LT, 17TEREDERATF
K7+ 1 27 Ac-DRDADGYIDAEE LAEIF-NH; DR7 A7 "V aHIE LTz, 12 ffDd 7 H 3
VERIE 1555 emM TN RER LT, SO T ANRT X UiER ) NEEHBZD L, 12000
TIH I VR 1546 em™ I8 RERT Z EN o dz, 72, SNDT ANRT X UE T A
NRIXNEEHZDE, R2MLOTVHE I UERIE 1552 em™ 128 RE/R LTZ, 61T, 341
DT ARG XUt ) ACEEWZD L. 2ALO 7 V2 2 U fRIT 1558 em™ 1230 RovBin
Too LTEDST, SADOT X/ at) SNIEESWZ DL 202705 I RO/ RPMEK
AN A D ATREMED E U,

Ca’ BNAEIEN ENT A 2 & D LB X T2 L & 5L E 12 ML OEMNLFIE AT 180° DAL B
fRIZ&H D DT, Aka-TnC D&LANE SNMDO® Y ANTADIEXERNRZNOT, 127 NV4 I
it COO %L Ca¥ E DMENMERND LI o T b &2 D, Ca Nk % fif 4
HETCHERRTT R I e o7 JBERICLST 7o —F ORFIZOWTERT D,

1) Nara, M., Morii, H., and Tanokura, M. (2013) Biochim. Biophys. Acta 1828, 2319-2327.

2) Yumoto, F., Nara, M., Kagi, H., Iwasaki, W., Ojima, T., Nishita, K., Nagata, K., and
Tanokura, M. (2001) Eur. J. Biochem. 268, 6284-6290.
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Evaluation of water-related components in the skin using spectroscopy
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Fe I O IE, Rk L CKERBIRIZES L TR, &IVED (£, TOTE
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FRVER ORI, AMED D TR CE RV NERORIERHMBN EE TH D, ZD7d,
R ERMEGE TIE, EICHIRR L7 2 W C, MR LR BI R0 5 A il oy DR BERY 54 A3 T
b Tz, LoL, MfFNTED, Y FEE - 7Y 7Rl REOFECHEREICA
6% FAF TR DS B2 72, KA EX T E EORETRIETHZ LT TR0,
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IIARDIMERER BRI L W %l 2 LA T B 720, ik EOIFRBEFHINEDIERANEHTH 5.

Fex L, miEEHWT, BIEOKKOKOFEIRBIZERT 5 % 37 - [FE 2 IFRIEGT
W52 & T, REMIRZFHE L CTE 72, AFEERTIE, FoLOHRNS, TR A=V 7
IZ X DERBERIBEZCITEE D O K BT DR Y, 8 T ~ U BELBSEEIc L o b R RK
RANTEEET VOMBANENL T 40— *Y, ae—L > N T U FRA =T 2T~
CHGELBEMEEIC LA e REEOENLT AU —DHHL YO RN TS EBIT, T
IIEEIZ L D e NEEOKOEBITHE "IN T HRE Lz,

AFEFNE, B RFRFRE LR 50R N R 2 ez, LN R R BB A e e b =5 Fn
FNERZR, BUE R PR F B E SR IRE R 80% & OLFRFZERR Z B A £ 3. 2 ZIZEH O
BAERLET.
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A microscope Raman spectroscopic study on the living cells of Blast disease
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A XN BIREIL, A R0 BIFE (Magnaporthe oryzae) A FINJEYT 5 Z & TH

T DA TH D, BT D EREENBLIL, A RIIMELTLED [1], 120D 5
JREDA RGeS D &, FRa R mREBED & U THEAT D Z LRI LTV
5o BRITEBOMBENMONTEY, BROMBEICLVMHT 244 I 78RR
S>TW5, L1L, BRITA AV EBIREO EDERE TEEIND OISR
STV, £IT, EET v 0EEZHCT, 4FHEOA 20 BIRE O 1%
Felg U, IR OE N E T AT MLOBURE ST, F72, AFRFEIEL-
BT 55#E (P FebUxan—L) 2, MANTEESH, BT 581
O AL &R AT,

[ Z=5x]

A 2V BIFE O ; & 69-150, MAFF101515, C4, O181 O 4 fi}H

T AR MVRNGE - BAEOBM T ~ U tEEIZ LY, bR 632.8nm, L
—YPIREE 2.4mW TIT - 72[2],

BN, 4TEEOA 220G BIFEOF-ORA > MIEZITV, F0%, 4FEED
N DI IR D H B S 2 15 0B s 5 10 ISR A > ME, 512,
£ 69-150 DFFEE DE SDOE S JaTFDORA > MAE 2 B 180 B T1T - 7=,

WhbiEmSRE LTHbLNS, YRt dan—LoOxH ) — LK (03%)
DT AR MVERIEL, WHEBLIFEDO T~ AT MLl LTz,
[#55 & B 52]

MAFF101515 D722, FEEEE O 2 Jeumib Lo 3 FE & 138 b T~
AT NOVHNAIE ET2, MAFF101515 3R FEER-TH Y, Z OENRA R ~DI#E
PR CICEEHE L CW D A[EEMER H D, T~ v AT MV ORI EYEIL,
B DO D ISR 7 EONBEH OERE A R LT\, 72, ANONEY
DI DI EN L TV D Z & 2B 0vo 72, MAFF101515 O+ Tlfhoo 3 fiH
DA E TR DBEN Y — Tholo, TORERIL, RN LIEEE N HOT
W &, BTFNONEMNFEEEDORITEVIAEN, A RIEHL, 41 3225585
ZEICHEG L TWADAREEEEZ R L TV D,

BREENDH, Ve R Fao—/UIRER, 7~ REnd BIRE O/
WICRHTZ LT TEedole, ZO/RERIL, A FWLBHEEORTFHNTYE Kt
UF¥aa— REEINTWRWD, [KREDOZORMN TERNSTZAREEN ® 5,
1. AERAG, RREERSEE S Z —EHESE 24 5, pp.15-29, 2015
2. Hemanth et al, Scientific report, 6:27789. 2016
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In-vivo label-free imaging by nonlinear optical microscopy
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abk—L 2 b T WL, B maH RS (second harmonic generation; SHG)

%= E I F A (third harmonic generation; THG) 25D 2 & — L o M IERRE W R I
ﬂﬁ@f%ﬁ%%%ﬁﬂi%%% T, ENENONFEBRIIE SN Ea L TR N EE
RODZENTEDA=Z—TIRTNNT N —A A=V TFETHD. FlZae—L v
feT7FAR—=7 X« T~ HEL (coherent anti-Stokes Raman scattering; CARS) (Z-D
WTIE, vV TF Ty 7 AEERWD Z L TIREIE — FOIE T X TEREFFIZE -
R Cx %, HJAME CARS (Ultra-multiplex CARS) 73tA A— > 7B LT
D0 AFEB T, Fhx DB LTCIFRIELFEM A A= v THRE L Ei e H
W2 RO in vivo FIFUEORER 2 HE5 T 5.

JEPRIZIE, 1064 nm AR RA— R—a T f =2 — LD ZONRIEIT T 7 A N —
H) &7z, CARS IZHEL S 7 b—H — S (SM- 1000 Leukos, leoges France) %
e, #7RITEF AL D N2 (Bristol) #E O Al Z 8 e % > 7327 & Venus 8 A L
BB THEREH W, SROMA —% —DEiX 2 1L 572912, Biocosm fLD
Worm Sheet (273> 77— & L IR E~T > N L THIEEITo 7.

NIRRT A A=V T OfRERERT D SEIHAWZHRENGE, ae—L >
K IERRIE S FARFE DS BN X, Venus 1T & 5 21 il L H G (multi-photon excitation
fluorescence; MPEF)DIE & H i TX 7=. THG A A — V' (a) CIZARBESLIHEEDOBE R, 15
BORRNIE &% 2 b DRI O @) (b) (©) (d) (€)
EYB RIS TWD ., — THG i CARS CARS
SHG A # — ¥ (b)1XIAFE TV 2 o . @2930 e [l @2850 cm
NI A NEEZ, WEEBHO I A
VHERTHDERIELE. 2
mzf,%\ﬁyykwﬁbfl
*T*EF%%U 1!:! ﬁ%uliﬁ@ﬁ\l ji \—mu
Wiz FREIFRIIRAALEBIR D B
ZOEFIIEMRETCHD & %Z
515, Venus IZ X5 MPEF A A — A y
P(e) & DXIE D, WHEAM T D Figure(a)THG, (b)SHG, (¢)MPEF, and CARS images at
SHG 18 B 3ApfR#HER D F = —7 U 2930 cm™'(d) and 2850 cm'(e).
YHRTHDLERE L. ULEo
FERIZE Y, HAOBRE T~V 7 ) =T TE 5 Z LRI NI 2.

SE 3CHk
1) H. Kano, T. Maruyama, J. Kano, Y. Oka, D. Kaneta, T. Guerenne, P. Leproux, V. Couderc, and M. Noguchi:

OSA Continuum 2 (2019) 1693.
2) S. Miyazaki, P. Leproux, V. Couderc, Y. Hayashi, and H. Kano: Appl. Phys. Express 13 (2020) 072002.
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Raman analysis of virus infection in cell

epgde !, —AER !, mA— BANE EerB. 7R
PRAVE R R L L AR E R
Hidetoshi Sato, Toshiya Ichiki, Kazuto Takami, Kosuke Hashimoto, Bibin B. Andriana
'Department of Biomedical Chemistry, School of Science and Technology, Kwansei Gakuin University
hidesato@kwansei.ac.jp

Covid-19 O/ XTI w73t POREL T TEIESORBEZBHE L TV 5, [FHEE

BN ADBBEEBEICITE R Y BT, FifA v oW, FU7E, =R T B
ERIENE T A VADIRFEIFH R R T R w ZICRT D ARENIEFICKREL 2o T D,
N T I v 7 EHIETE DI EREICE MNERMET ANV AZRET S Z LT HETH
A I, —EHNZ T A VA TR EEDNE L, b MNERETA VR %, @i E T
BT 22 LFEELV, B ROERELIZGATY, W LT IER, T72053%
B, RE, RENH T T, EMPHERE LTOTA NV RAEREIFTED, L
ML, UANVAEGYEDFRIEITIT R TH 48 B LL LD 72, JERZH T B O
B Tl E R ZBHIET 2 2 L IXREETH D, ML T A VARNEG L THZ DI
RE\ZIIAT] B L 2R S 720y, MIRRINES Cldkk ~ 72y T 2L E L T D, T~ %
YT WA &, XTI O T A VARG X BB E, AV AZE AR
FI3BFRICHRIE T2 2 LN TE D, U AL REYt, 3 B TOMITTIE, —EBoik
A FEREG O EF MBI OIS NTE Y, Ml L > TUANVAREICH 5 FEEE R
MENDH D Z & am LTS, b Mtk TH 5 HEK293 Ml L, Gt r o
BRLBE BT T ) VANVAE LU TF A NRAEERSETZGE, B 3
REECARY MAEALZER LT, TE DAY MO RZ— 3 REL Bip o
TV 2 HEK293 Mifled TR/ U A )V AERSAIRER T 7/ U A VA1, F A1 DNA,
RNA O %, RICH X7 A b 2R LT, [RRIIAN TNk & o "7 B A E 8
TERWVWL U FUANVATIE, EREIZHTZ>7T DNA, RNA OfMEZENl L, IBEIC
JHE SN D N ROBEBBE SN, T~ AT FUE T A L AOHIIEN T2
EbORRENM L TWAZ LRI NT, —FH, UANVANT—RRTLHHX 3T
BORBNIE, T~ OoNETHREINDZBLICHE LT, EWFR» 5. 77
J OAIVATIE, etz HOWTHI & R0 8 E2 ORI 1285#, LT oA
JVATIE, MBI E L CGEA L EGFP (s e 7 v X7 ) O3B 24 I
MinoTe, Fio, B3 KR D T ~ R TR 70% 238 2 7R L72 I b 2o
59, 24 412 EGFP 2 3881 L 7= MRl Z 2R D 5 BRI 30%IZ & EF o7z, AT
MUV E LTINS i I, U A VAR AT T DM, WO %
KL TEY, A NLRMRAICK LT, 7RO TVWDED XA FI v s
2R LTV D ATREMEDRY B D,



W7 7 A NR—= R RV E R WTZIERIE T ~ o BELBE SNt 85

Coherent Raman scattering micro-endoscopy using optical fiber bundle

fBA 57 L, N3 2
VARHRE R KRB B AT ZERE, 2 ALEE KRB R AR
Mamoru Hashimoto!, Hiroki Ogawa?
'Faculty/*Graduate School of Information Science, Hokkaido University
hashimoto@jist.hokudai.ac.jp

EEVEEE RN (B0 A7) O FLIZHRE A FTHEZ: 7' 1 — 7! CARS (coherent
anti-Stokes Raman scattering) BAINIREE DO FEHZ HIF L T\ 5. I8, BH A T O+
FLIZHEA AR 7' — 7 AU S L — W — BRI N BE S BRE S 4L, BRI AR D Ei g
& RIS L~V O ZE ] SRR T ORIRE - IR OBIEN TE H L H 2o TE .
ZHUCE ST, WHERE L & OICHEEZWZIT) 2 & L AEET, MAEICH VT
DFMLERTE L. —F, TOFETIHENEOHE (Tt Lba ) iRk s
THMLENS Y, BRI CIHRRIE S TR0, 2072, CARS Z W7o/ -
HeED 7 v — 7 BIBAMNAASEIC K 5 MY ta 2o fiia - Ml IR N B LR ik L e
5.

NS~ 0 — 7~y RO/MNMULEZEBIEEICT 5729012, 7 7 A4 /73— KL
SIAT L IUNIRIRA OERBIEZIRE L, TOEHEEIT->72. CARS WNIREIZIL, 2
COBE VAL —PF—HENT 7 A N—TIRETDIVERNH DD, ZOBICRAET
HIRIRA D EE LY, Ta—T~y RO/NULREB ZTO7RWV[1,2]. £ 2
T, CARS ® 2 O Y%, X7 7 A /X—_ RADREO 27 Tk, r—
T~y RCEME - BT HNHFREZERETS. K lall, IEFEOMEXNZTRT. 2
W RO 2 RIENEA LIIRRETHME D 2 7 TIRESHE, WLV XAIZL 0
A ERADED. £, BECORETmN—H L7z & &2 CARS HIRED KX
72272, 2 WREERRZ AW THIFEEO T M ZfHi 2 TWD. (b2 7 OIRZR
T, BAW G EZ > T 72012, E—oaEE L THRIFC 2 WERZ:%
RIETE D, BETFEOBIEH O R%ZHWT CARSBOEIG 21T 7= (MM kIX
TEX TRV O)IEFETH 5 PS (polystyrene) B — R FELE L TV DD CARS 4,
(DIFFER 2 WVIFD CARSBTH Y, ZNHDESEBINRI L, E—XBFET D
Z ENDD(e).

1) A. Lukic, S. Dochow, H. Bae, G. Matz, 1. Latka, B. Besserschmidt, M. Schmitt and J. Popp Optica 4(5), 496-501(2017)

2) A. Lombardini et al. Light: Science & Applications, 7,10 (2018)

'LO l i %
1 RS OBIBIEOBEERM @) &, 7 7 A /3= RV OIS (®D), Bl 472 PS B — (¢, d, e).
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Development of optical measurement technology in 3D cultured
cells using Raman spectroscopy

=% BB, BA WHh, ek e (BEETREKRT)
Seira Miyake, Kousuke Hashimoto, Hidetoshi Sato
(Kwansei Gakuin University)
fqd13829@kwansei. ac. jp

(W79 B 0] AREFE DR BENE, in situ TOZRICEE NG OTEME M OB T
HD. HAEREBRSEICE, MIEOMIRELZEZ 52 LT, MROBEHEES/HMELEEZ Mk
X, BEERLD FERS D, FELKFO BT, EERNEOMI R L%
BHEAMETHZENARERETF oI 7a 2727 (GMS) &9 BB OERIT AR
DL [1]. Z oM ZERISHT A 72012, OMS 8k & Lz =WoeEs Mt L
T, S EDOERT R ORI OIENEZ -l T~ 2 E IR OB N RO s, T~ o aikiTER
FEAR LT or U CIR(REE « SEAE - MY - ) T L A AT FREER Y TR A IET 5 =
EMARETH D728, MIROIEHFM 217 5 Hifi & LT o~ mtiba v, SEITase
T, BIFMIICERMNZE R o7 88 4 FE2IEHREL LTI~ 2 /iETHlE L
el 2 A, BEENTOMIBOIEEZFHMIT 2 2 Licksh Liz[2]. AL, ~ v & ES
0D = RGN A2 AW CTIEMEE Ot 2R 5.

[5iE] RV E=ATva—za— kL7796 7 =x/L7 L— FNZGNS & IR ~3{tih
Ba Tolo~v U A ES Mzl L, BEREROSMEMEFEZITo7-. FRLCEER
X, 0.5% 7 e —AF LV Ca— LTI =0 ARO EICE X, Renishaw InVia L8
N~ 2N T~ BlEZITo7-. #E455{biX ITS Media Supplement, L F ./
A VP8, SFEBqIEDW 2D Fika AW THMmF 217 - 7.

[#55] OMS &~ 7 R ES % 1 : 5 OEIS TR U - BEARD, MR & > TR N
HERETH D Z E /RSN, £72, SFEBqIEIZ K- Thed BAF et b3 & o7z,

[Z=%CHRk] [1] Tabata, Yasuhiko, and Yoshito Tkada. “Synthesis of gelatin
microspheres containing interferon.” Pharmaceutical Research 6.5 (1989): 422-427.

[2] Arunngam, Pakajiraporn, et al. “Study of the cell activity in three—dimensional cell
culture by using Raman spectroscopy.” Imaging, Manipulation, and Analysis of
Biomolecules, Cells, and Tissues XVI. Vol. 10497. International Society for Optics and
Photonics, 2018.



Space- and time-resolved study on the effect of antifungal drug Clotrimazole
at the single cell level by Raman microspectroscopy

M. S. Hossain!, K. Iwasaki', T. Kaino', M. Kawamukai'?,
H. Noothalapati >3, and T. Yamamoto'>"*
'Faculty of Life and Environmental Science, Shimane University, Matsue, Japan
’Raman project center for medical and biological applications, Shimane University, Matsue, Japan
IResearch Administration office, Shimane University, Matsue, Japan
* E-mail address: tyamamot@life.shimane-u.ac.jp

Cellular pharmacokinetics and pharmacodynamics (PK/PD) are emerging fields in pharmacology research
and has recently attracted much attention owing to its potential in evaluating drug efficacy. By studying
the dynamic profiles of drug uptake, distribution, metabolism, and efflux into the extracellular
environment, we can derive detailed information about PK/PD and construct models that can help in drug
discovery and development. Such an approach integrates cellular physiology and pharmacology, which
needs an effective way to study single cells without involving fractionation methods.To demonstrate the
application of Raman spectroscopy to study single-cell pharmacology, we used Clotrimazole, an
antifungal drug that inhibits ergosterol biosynthesis by inhibiting lanosterol 14a-demethylase , an enzyme
that is an integral part of fungal cell membrane biosynthetic pathway. Fission yeast (Schizosaccharomyces
pombe) was used as a cellular model. A homemade Raman microspectrometer equipped with a He-Ne
laser (632.8 nm) was used. Employing the confocal Raman microspectroscopy coupled with MCR-ALS
analysis found penurity of significant Raman band at 1602 cm™ (specific for ergosterol [1]) with 716 cm™
(choline head group) (Fig-1) and also found unknown Raman spectra by using Clotrimazole in cultured
cells.

Intensity (a.u)
Intensity (a.u)

T T : T : T T T T
1600 1400 1200 1000 800 1800 1600 1400 1200 1000 800 600

Raman Shift / cm” Raman Shift/cm”

Figure- 1 and Figure-2: comparison between (without & with 15 ug/ml Clotrimazole) MCR extracted
lipids spectra respectively using 632.8 nm and 532 nm. (a=without Clotrimazole and b= with 15 ug/ml
Clotrimazole)

What is the origin of unknown spectra? Is it an interaction of the protein with drugs? Resonance Raman
spectroscopy gives deep information about the protein. Nanofinder Raman (TOKYO INSTRUMENTS)
with a 532 nm laser was used with a laser power of 2.25 mW at the sample point. The MCR-ALS
analysis result shows the depletion of significant Raman band at 1602 cm™ (specific for ergosterol [1])
by using drugs in cultured cells (Fig-2). It is a clear indication of depletion in ergosterol due to the action
of Clotrimazole in fission yeast cells. Usual fission yeast Raman spectra (Protein, Polysaccharide, and
Cytochrome c) were found in cultured cells. We will further compare Raman spectra with and without
Clotrimazole on fission yeast cells and the progress will be reported at the conference.

References:
1] L. Chiu, E Hullin-Matsuda, T. Kobayashi, H. Torii, and H. Hamaguchi, “On the origin of the 1602 cm!
Raman band of yeasts; contribution of ergosterol”, Journal of Biophotonics, pp.1-5, Jan.2012.
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Development of Light sheet direct Raman imaging system
L, FhEE, fepeiei GIrEBER)

Nagisa Yokoyama, Nao Hirai, Hidetoshi Sato(Kwansei Gakuin University)
drd11923@kwansei.ac.jp

(W72 HR) ARBFE X, IR GEZ FRIC L 2R 2w o B % B0 & LR ©
FHED 7~ v A=V BB ENOMAEZED T L. 7~ v 4 A=VEHAIFEELE L
T,CARS f A =V BIEL BRI N T E. L2 L, 22D —F —ZHIEICH W 3 720 %
EPRESHIEPHEL . T2 IR T 2720 ERNICHIEERIT) LW 74
VIBEHIC X B3 A F v v CIIHIRAE 2R <27 P ATEIB O RIE 2SR BEZE 28, E % 1T 3
7D IIHE DA F v VB EERLTVEDNRD 5.% 2 C,LSDRIIC X 3 8i#i 75314 A
— YV IERRE L 72 [1].LSDRI <385 S BUNET-HIfHK R 22 L — % — (BF-ETL) %
S CIRIC R L, B2 E T (AOTF) i X Y iR % il 2 o B il 4 2. 7 =
VARZ PALDANY FF NV PXRBP) 7 A NE—TIEIRT 5. 50087 17 —TEK
L7z —be—2%ZilbHciBg L, 7 4 v 2 — %l L CHIDTEGELD 2 A A= 2 LT
CCD IcH{RE%T 2 50N % 4 A — Y DOlFEEIL,CCD v 7 e LV EBTHRE D FFED
TNV RIS 2EBEED T~ v 4 A — BREFBICE SN 5 KWL I, M S
ZHARRHICBIZR TR 2 X 5 HFER OB 21T 72.

[FE R KX U#E%] 850 nm @ BP 7 4 v % — %\ 2 58, &IE80E % 71 8 — 3 3 il

L — ¥ — £ 13 740~810 nm TH 3 itk D LSDRI TlE, 7 v F DR O BFHE 2 BIZE L &
HESA A FadF o724 bogffizE§itd s encEiLrl,y—FE—L4A
SHAIZ> b & — L OETHT ANCHED IC D N, M EEAL D2 IC X D R EEIHIC 7 o 72 42
DHHIERA A =V #8570 3 v 7ol oL —F =2 cE 3 X 51T
3 CHENTEINSG H Y TAITH LTL —F — D ASH7 1 & 3l Vi % %
TH5ZLC,H I oMEEHITTI~ > I LT ZICHERL 722 &R T
7= PERTEE CILELL 18 mD ¥ — 4 % NAO0.12, 55 PEHE 100 mmo L v XTENL, 2D
RF D Z Wil /5 1m0 22 0 fifRE 1L 8.0 pom, X Bl /5 [l D 3 fiFREIL 0.78 um TH o 7287 L \WIg
BN RTIE, ORI HADONIREER RO T HEEL BT ENHEROLIBE{To 7.,
EEE7 mdD v — 4% NA0.15,fE S EEEE 30 nmd L v X CHEE L, Z Bl /5 [ D 22 145 i g 23
6.7 pm il b X ) ICHIEDHERGETZ 1T - 7=,

[Z&3¢k] [1] H. Sato, et al. Appl. Spectrosc., 56, 1303-1307 (2002)
[2] Y. Oshima, et al., Appl. Spectrosc., 63, 1115 (2009)
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Development of a program unit for automatic calibration of hyperspectral image analysis
ONNIA ] 1AM 1AAE O 5+ 2 KL+ 3 /M 1(1LEAEEFRE 2.
I B EERLE K, 3.8 RIBA ERERY)

Ryuji KAWAMOTOI1, Tsuyoshi Tanioka, Hiroko Matsuyoshi2, Yumiko Matsusue3,
Hidetoshi Sato1 (1.Kwansei Gakuin University, 2.Gifu University of Medical Science,
3.Nara Medical University)
ejd14725@kwansei.ac.jp

CEAELR)

AFED HIIZ, X2 EORE Ll rbBONE N A N—ZART FITAAL A=Y
HSDicxt L <, HEICTARZ FAKRIERRER 70w /T 2=y FABKT L L TH

b, 7VVAR=VRIIARY PVIEREITIC, BN E T 50RO 910 Z i3
HEAMITH B, T L~ TOMBORRER X 2 AZWNICIER ICHTH Y . HAE
Wi D RIS % B L 720F2eBAF 80 S T\ 3, HIS [EH 2 REEZ I o fi 8 & H
BT 572011337 7 4 VIEERE COMEEE S LETH % 25, EBRO ERIRE off
A ncw i, MfkoM e xE, Gt (X774 v) OEEEEATED HS
[T OW T E o Tnd, fEoT, RABEAR AR BT -2 b MET 57

. WY RTLESAF O BER SR S T HIS T BB IER 7 v 77 2= v + OBF %
HiE3,

(525577 1%)
FEATAE SIS R K B R RITTHBR N THH T 74 vERET 27077 LEERL
oo 2OT VT TN, T—ROAALRGIE. V7 7L v AGHRABRGIEL ¥T
7 4 VIHRBOE MG B e 2 — IS T B LT, T T4 VRREI NS
T—2Pesv 77 ANE L TIREINSG TR T LTH D,

(FER K O0EZ]

7 AR —RTIC X VERF L T B 87 7 4 VICREBOELR KO bonH B &
Boholz, AT MVDI FTARX—filiad LIT T 7 4 VI ZE 2HE LChREL
TAER, TR CORRE L W L THREBHIC YT 7 4 VHRD N Y FEES T2 & ICIh
Lizo 772X —flTR D LIC, SEHNCERFE L7 7 4 vIZ HEIICEI DL, Y
77 LV ABEECT I LTI VEREIC T 7 4 VG ERETZ T AT X A%
HPThb,
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Visualization of biomolecules in C. elegans by nonlinear optical imaging

ETMRFE— B2 BRI L 230 A ERA 45
YRR o~ = R 0 7T A P HUE KR E S A MR R SRS (WPI-ITLS),
PHHESR P E ARG, IR R T GECRMEJERE . CIUN R R B LR
Shinichi Miyazaki' 2, Yu Hayashi! >3, Hideaki Kano* >
! Ph. D Program in Humanics, University of Tsukuba, Japan
2 International Institute for Integrative Sleep Medicine (WPI-IIIS), University of Tsukuba, Japan
? Graduate School of Medicine, Kyoto University, Japan
* Graduate School of Pure and Applied Sciences, University of Tsukuba, Japan
’ Faculty of Science, Kyushu University, Japan

s1930557@s.tsukuba.ac.jp

Caenorhabditis elegans (VL THEHOVIAEW 0B O CHH SN DENTET NVEYTH SH.
THETICHE AT, R e HAEOR CHEROKIEIA = X AN B L TWAZ 2R L
[1]. BIE, S FIFRREOM AR 2 IR N FIMEIIC L - CTHIZT 25 2 & T, MBEOMER

AT = A LOBHIZE Y fLA TV 5.

AT, R PRSI K DR R IRN D 7 1A A —
DT DOEHE—HRELT, BRELTWAHBAENRLEL, o
KORART FARU T TFTARELNLDONEH LN L.
WNTHEARR R L BRFORBIETIRS 2 ool
CRERHBR ) Ioxt L CRIFEE @ LT,

Figurel |Z (a)2850 cm™, (b)1650 cm™, (c)705 cm™ D/ R %
HWie</LF 7L w7 A CARS DA A—T 2 T OFER %R
T INHDOEZFITENEN, CH X #MdfE, 7 3 R 1/cis C=C
i, Si-C IE PRI MFEIREIE — NIZRB %, #NFNnIEY,
BUNRTEENRE, Fry o N"—OR)~—|CHETHEEZD
5. Figure 1 () ISR S5 L DI, #IBOENTIIHERL Y
HEANIAERE S oA L TR Y, 2Tl L —&%7 5.
1650 cm™ O RIZFICH o7 B LIEEDRfEZ <L TE
0, FRCHEEHCa Y b7 A RASE [3].

WA B AR d & RIRBR R O LR OFE R &2 779, 2 2 Tl
HAHEIRIRBEIC T B 72012, BAR R L R &2 2 TH B IERRIEG
A A= T AT o T2, Figure 2 O IFEVA b L A 711 (3 ),
FITEA b LA D 24 KR 2 6 227, F—FHFETTO
A A=V DOEFEWVIEIRICE DXL E2H5b LTS, R
OB AR B CIIHEEDO R 2 4 v ko $ —Emik A
(second harmonic generation; SHG) 15 558 % (CARS "CHEFEAHIEH)
NSRBI L= oiexk LT, FTEORIRMR R TIRIZIERLR
Rinot-. ZIUHORRIT, MERBALED S 24 BiE% RS T, B
HORBERRBBATH I AL VI OENDERNHDH Z & %
AL TN,

PLED X 512, FERIBHFA A —2 v 7 DHEIRA A H T
bbb EETRBTHERPE L.

[1] Funato, H et al., Nature 539, (2016). [2] Hellerer, T et al., PNAS 104,
(2007). [3] Miyazaki, S et al., APEX 13, (2020).
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Fig. 1. CARS images and spectral profiles;
CARS images at (a) 2850, (b) 1650, and (c)
705cm. (d) CARS spectral profiles at
representative spatial points.

. 'I
(d)

Fig. 2. SHG images before and after heat

shock. Wild type worm before (a) and after

(b) heat shock, Sleepless mutant before (c)
and after (d) heat shock images were shown.




Imaging cell wall dynamics during yeast sporulation by Raman micro-
spectroscopy and multivariate curve resolution analysis

H.M. Imrul', K. Iwasaki!, T. Kaino?, M. Kawamukai'?, Ysuhiro Matsuo'
H. Noothalapati?®, and T. Yamamoto!*
! Faculty of Life and Environmental Sciences, Shimane University, Matsue, Japan
? Raman project center for medical and biological applications, Shimane University, Matsue, Japan
3 Research Administration office, Shimane University, Matsue, Japan

Fission yeast (Schizosaccharomyces pombe) sporulation is a dynamics process in which a
vegetative cell produces spores under nitrogen starvation condition. Plasma membrane of S.
pombe spore is assembled in the cytoplasm of their mother cells. S. pombe has been extensively
studied as a model organism for various basic and applied fields of life science and
biotechnology. To study fission yeast life cycle and formation of cell wall components is a
fundamental way for discovery of anti-fungal drug. However the formation of fission yeast cell
wall during sporulation is incompletely understood due primarily to the lack of method to
observe the dynamics process of sporulation in living state, where a complete resolution of
several saccharides that differs only in the configuration of anomeric carbon and glyosidic
linkage of saccharides is required. It’s well known that fission yeast cell wall primarily consist
of B-glucan with minor a-glucan content. It’s also known that vegetative cell walls and spore
walls are quite different in their chemical makeup. While
vegetative cell wall consist of a- and B-glucan, surprisingly

spore wall is exclusively made up of a-glucan [1]. ht P
Therefore in this study we employed to visualize the e | a | 61
formation of cell wall components during sporulation. Q/ﬂ\j
However traditional biochemical methods involving \%
fractionation do not differentiate spore wall from the mother )
wall, hence spore wall is poorly understood. Therefore we il
set out to develop a molecular imaging method based on

Raman spectroscopy to identify and visualize various cell Karyogamy
wall components of fission yeast cells during sporulation. Il

Sexual

(Meiosis)

\
Conjugation

By using this method, simultaneous visualizations of cell Nuclear §
wall and intracellular components during sporulation is - Oscillations E
expected to be achieved. A wild type S. pombe strain was \ > S
used in this study which is cultivated under nitrogen ) I Meiosis | &
starvation condition to induce meiotic cell cycle. This time In

cost experiment I picking up some special cells during

sporulation that is seems partial accumulation inside of cell. ) A7 L) Meiosis I

We have obtained three different kinds of polysaccharide ]

that are distributed in cell wall and surprisingly in = O B
i ' : sporulati
accumulation region. So the current studies could be O UU porula "fj

important for discovery of the new anti-fungal drug target
site.

Figure: fission yeast sexual cell cycle (sporulation process).

Reference: [1] Hemanth et al. Label-free Chemical Imaging of Fungal Spore Walls by Raman Microscopy
and Multivariate Curve Resolution Analysis. scientific report. 6:27789. 2016.
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We all know that food is essential for life. But at the Ajinomoto Group we believe that eating well leads to a healthier
life — it is the belief we were founded on, and one that continues to be proven true daily. Every day in more than
130 countries around the globe people use our seasonings, beverages, amino acids and other products to bring out
the essential taste inherent in the food they eat. And every day we work hard
to bring out the enjoyment of eating for people everywhere. It is precisely

because we know that good food is basic to human life that the entire

Ajinomoto Group is committed to constantly striving for the food, health,

In the Hoc Mon market in Vietnam, foods featuring
our products draw people closer together.

and life of this planet. This is a pledge we make now and for the future.

Eat Well, Live Well.

o
We aim to be “a group of companies that . .
contributes to human health globally”. https://www.ajinomoto.com/

AJINOMOTO.




Eat Well, Live Well.

041‘,

AJINOMOTO.

NIVAT TEBRICEBR T 5

kOBEIN—TOFIINA T+ T 714 > Bihi
'y

CORYNEX'

AJIPHASE AJICAP
A, SVINTE

3 e ZEEHIR MIAEYESE

RTIFRD (ADC)Z5ERIE

e CELL]|ST.

EniHHRa FaiS
® eE (ASFiZith)
N A EEm
/ HMEONATUYRFOERT
Y S I{HESSEENE -
H—E R EIg
. S REER
N (RRAFE)

HE xS X2

AEER )
At Fcim ot | K Stemit
l \“'f7.|' -77‘1'“/ AR At
BT

VyUa—3v

BEZIE(CHA. T3/ BENBSDHSEEHD.
A pEEE-BfxE | (@minoindex;
' ERo=S FIMZTIIA
iR A T

7104- = EAE = (ORI IW—TD
u*a)i**itA*i T104-8315 %E@KEPRBR% THI15815 SN A AT 74
sIs https://www.ajinomoto.com/ HENR—VIRTES

English



Thorlabs Solutions

(RIS RIPS-OCT Telesto/)—X
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CCD Camera
Model BRX BX
TPI proprietary, back-illuminated, TPI proprietary, back-illuminated, frametransfer
=217 deepdepletion, frame-transfer CCD with | CCD with eXcelon™ technology
eXcelon™ technology and UV coating and UV coating
Sensor benefit énEhanced NIR response with >97% peak g)ttralpw de:rk current for long-exposure
periments
o —TJ+r—< vk 1024 x 256 (1024 x 512 including frame-transfer storage area)
HELRE -55°C guaranteed; -60°C typical
T/ AR 4 e-rms @ 200 kHz; 7 e- rms @ 1 MHz; 20 e- rms @ 4.55 MHz
Dark current* 3 e-/pixel/sec 0.03 e-/pixel/sec
Stray light ** <10+
Z7hRE—k el s o b2 e oy o o5 weclo
AN MV — b (cotinuous) 292 spectra/sec (full vertical bin) 124 spectra/sec (full vertical bin)
ARSI+ urstmode) | 710000 spectalecc pecyalknetics 25000 specialse spectal netcs
SV T« <1% @ all ADC rates
TA 1.5 e-/ADU (high gain); 3 e-/ADU (low gain); available at all ADC rates
Spectrograph
g eViEE 80.8 mm
ey f/4
IfERE! 0.13 nm
BREHE Protected silver coating, 400 — 1100 nm | Aluminum coating, 200 — 1100 nm
ZER D fRRE 38.5 [p/mm @ 50% contrast over entire focal plane (Nyquist limited)
JL—71427 150 g/mm up to 4320 g/mm; user-changeable, rotatable, single-grating turret
FERINE ATUNE Zero B CDRR. JL—T«VJAE
Ak Slit width: 10 pm up to 500 pm; 3.3 mm tall; interchangeable, laser-cut slits
RERREE 0.13 nm
RRBIRE 0.015 nm
Operation
vVo7boxT LightField® scientific imaging and spectroscopy software
ARL—=T 4 VIV AT I Microsoft® Windows® 8 or 10
AVEZ—T1—R USB 3.0 (3 m interface cable provided)
11O 5 F )L 'Fl)'t]c;g(real;/ln(z(aE(l)ea;ijllscéognenneecr;c;gsr: two trigger out, one trigger in; built-in
EERE +5°C to +30°C non-condensing
Certification CE
RPN 268 cmx 18.0cm x 21.0 cm (11" x 7" x 8")
5= 8.84 kg (19.5 lbs)

TRTOLRISZENG/NT + —IX VA THY . FEGLEEENZHEHNTEVE T, RFOBRICOETE L TEIBBLEDELIZEL,
! with a 2400 g/mm grating measured at 500 nm; FDOMOAEIC DOV TIEBBVEDE CEEL,

* measured at -55°C

** measured with 532 nm single-mode laser 10 nm away from the laser center wavelength
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