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Fusobacteria
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Spirochaetes

Brachyspira
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GAI No.

1991 2008 (# 91000 08503) 7119

2009 (# 09001 09209) 209

2010 (# 10001 10202) 202

2011 (# 11001 11207) 207

2012 (# 12001 12149) 149

2013 (# 13001 13107) 107

2014 (# 14001 14227) 227

2015 (# 15001 15240) 240

2016 (# 16001 16135) 135

2017 (# 17001 17313) 313

2018 (# 18001 18160) 160

2019 (# 19001 19029) 29

2020 (# 20001 20216) 216

2021 (# 21001 21144) 144
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Tanaka K, Takahashi  and Sato T. Profiling of Microbiota at the Mouth of Bottles and in
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(2021)

6. Tanaka K, Vu H, Hayashi M. In vitro activities and spectrum of lascufloxacin KRP-AM1977

against anaerobes. Journal of Infection and Chemotherapy. 27:1265-1269,(2021)

1. World Microbe Forum 2021 3 6 20 24 , WEB, Characterization

of c -lactamase from Bacteroides fragilis GAI92214, a strain intermediately resistant to
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7 Endothelial Glycocalyx Disorders May Be Associated With Extended Inflammation During 
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Neurooncol Adv 2021; 3: vdaa150.
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Feb;26(2):45-55. doi: 10.1111/gtc.12819. Epub 2021 Jan 13.PMID: 33211397 SciSCO:3.1
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1

2

   

3

4



(NMR)

106



1.

55

58

9

15

16

17

23

26

30

2

3

2.

(1)

3900

(2)

2035

    2035

2035

2035

3.



 * R2. 4. 1

    

H-7000 TEM
JEM-2100 TEM EDX

S-3000N SEM

S-4300 SEM EDX

S-4800 SEM EDX
DVM 5000

*
*

2590
2639
2589
2574
2514
2588
2566
2957
2930
2869
2500
5531



AFM5300E, AFM5400L

2629
2589
2682
2538
2514
2930

X
Quantera SXM-GS

2631
2511
2574
2538
2686
2819
2509

GCmate II, JMS-700, AMSUN200,JMS-T100LP, AXIMA

Agilent1100-MS-52011LC, nano LC, EXTREMA

2251
2619
2561
2616
2645
2596
2914
2869
2897
3901

JNM-ECA500 JNM-ECX400P JNM-ECZ600R/M1

AVANCE III 600 AVANCE III 800

2649
2251
2619
2616
2600
2596
2914
2897
3901

JES-FA100

EMX Micro-6/1 *

2565
2686
3902



ULTIMA2
X

S8-TIGER

CHN JM-10 JHA102 JMSU10

*

2574
2251
2256
2253
2572
3080
2588
2802
2418
2815
2975
5530

NAC FS501 HyperVision HPV-2A
NAC MEMECAM
FLIR SC7500TEC

LAIRD 3ASH
DG-535

PIV ES1.0-NI1422 TwinsUltra120 VPP-2D

2539
2523
2520
2525
2533
2888

UV-Vis FT-IR FT-IR ReactIR IlluminatIR CD

950
Quantaurus-Tau

PL Quantaurus-QY
FP-8600

BS-60-YS
THz-TDS

NRS-1000

DSC TMA TG-DTA TG-DSC
EXSTAR-6000, NEXTA

*

2573
2251
2253
2589
2629
2681
2706
2616
2588
2607
2596
2686
2924
2888
2914
2897
3903

FPIA-3000
Zetasizer Nano ZS

AR-

2924
2574
2629
2565
2888

X CT Skyscan1172

X FR-E Super Bright

*

2888
2572
2924
2889
2930
2707



2

1.

2-1-1.
    

1.
TEM
TEM STEM, EDX

(FE-SEM) EDX
(N-SEM)

(FE-SEM)
X 

H21

S60
H9

S59
H5
H8

H17
H19
H21
H22

R3

H14
H15
H19
R2

H22

H-7000
JEM-2100 EX-220

C

ULTRACUT-UCT
HUS-5GB

  MODEL 656 N
E-102 E-201

Neoc-ST
E-3500

  MODEL 691
  MODEL 601

DWS3242
SC200
CADE-EHS
CT-UVBox

S-4300 EX-220
S-3000N
S-4800

OXFORD Instruments Ultim MAX100

DVM5000
2. SPM H25

AFM5400L
AFM5300E

3. X (XPS/ESCA) H19 Quantera SXM-GS
4. MS

HPLC
  nanoLC

    HPLC

H13
H15

H23
H26
H15
H26
R3

GC-Mate II
JMS-700

JMS-T100LP
AXIMA-Resonance
1100 MS-52011LC
LC-20ADnano

EXTREMA
5. FT-NMR

500 MHz

400 MHz
600 MHz

H14
H18

R3

JNM ECA500
NM-93030CPM
JNM ECX400P
JNM ECZ600R/M1

6. ESR H14 JES FA100



7. ICP-AES H20
H30

ULTIMA2
CEM MARS6

8. X XRF H23 Bruker  AXS S8 TIGER 1kW

MC-4A

9. OEA
H23 J Science Lab JM10

J Science Lab JMA102
J Science Lab JMSU10

10.

PIV

H10
H23

H10

H16

NAC FS501
HyperVision HPV-2A

NAC MEMECAM GX-8
FLIR SC7500TEC

LAIRD 3ASH
NAC DG-535

ES1.0-NI1422

11. UV-Vis
FT-IR
FT-IR

IR
In Situ FT-IR

H22

R1
H14
H15
H22

950
Spectrum100

FT/IR-4700
460Plus

ReactIR 4000
P-2300

12. CD H13 J-820P

13.
Tau

PL QY
FL

H23 Quantaurus-Tau
Quantaurus-QY

FP-8600

14.
H17
H19

BS-60-YS
THz-TDS

15. H14 NRS-1000
16.

DSC
TG/DTA

TMA
TG/DSC

H15

R2

EXSTAR-6000 Series
DSC6200, DSC6100,
TG/DTA6300
TMA/SS6100, TMA/SS6300

NEXTA Series STA300
17.

H22 FPIA-3000
Zetasizer Nano ZS

18.
H22 TA AR-GII G

TA

19.
X CT
X *

H22
H30

Bruker -GU
SmartLab 9 kW



20.
H19 MC5

2-1-2.   

    

1. NMR
800MHz
600MHz

H21 Bruker BioSpin AVANCE III 800
Bruker BioSpin AVANCE III 600

2. X H17 Rigaku FR-E SuperBright

3. ESR H21 Bruker BioSpin EMXmicro



2.

2-2-1.

(MS)

AXIMA Resonance A

JMS-T100LP (AccuTOF LC-plus) B

JMS-700 C
D

JMS- -9) E

nanoLC A

MS-52011LC B

EXTREMA E

FT-NMR
JMN ECX-400p

2
F

JMN ECA-500 NM-93030CPM G

JMN ECZ600R/M1 H

TA AR-

3

I
TA

IR 460Plus, IRT-30
J

FT-IR Spectrum100
EXSTAR-6000 Series:
DSC, TG/DTA, TMA

CD J-820P L
In Situ FT-IR ReactIR 4000

M
FT-IR FT/IR-4700

UV-Vis LAMBDA 950 N
FL   FP-8600 O

PL QY Quantaurus-QY P
Tau Quantaurus-Tau Q

FPIA-3000
R

MC5
Zetasizer Nano ZS

S
P-2300
NRS-1000 T

OEA J-Science Lab
CHN JM10/JAM102/JMSU10/JMR10 U

TEM
JEM-2100 4 V

H-7000 5 W

DVM-5000

6
X

  C
EM

ULTRACUT-UCT
N-SEM S-3000N Y

FE-SEM S-4300 Z



X EX-220

S-4800

6

a
X EX-250 X-act

Neoc-ST
bCT-UVBox

DWS3242
E-102, E-201

c
POLARON SC7640

E-3500

d
MODEL 656N
MODEL 691
MODEL 601

HUS-5GB
SC200

e
CADE-EHS

SPM/AFM AFM5400L, AFM5300E
f

ICP-AES ULTIMA2

7

g
CEM Japan MARS6

X * SmartLab 9 kW h

ESR JES-FA100 i

X XRF Bruker AXS S8 TIGER-MA 1kW
j

MC-4A
X

XPS/ESCA
Quantera SXM-GS k

X CT Bruker -GU l

THz-TDS
8 m

BS-60-YS
NAC FS501

n

FLIR SC7500STEC
HyperVision HPV-2A

NAC HS-4540-2
NAC MEMRCAM GX-8

LAIRD 3ASH
NAC DG-535

PIV ES1.0-NI1422
TwinsUltra120

VPP-2D



2-1. 1

2-2-2. 1

NMR Bruker BioSpin AVANCE III 600 A

Bruker BioSpin AVANCE III 800 B

ESR Bruker BioSpin EMXmicro C

X Rigaku FR-E SuperBright D

2-2. 1



3.

1. 4, 5, 6

1 Å 2 H-7000 JEM-2100

3 S-4300 S-3000N S-4800

H-7000 W 125 kV 6

50 60
2.04 Å

CCD

JEM-2100 LaB6 5
200 kV

2,000 150
1.4 Å CCD

STEM 3
3D X

EDX

S-4300 FEG 0.5 ~
30 kV 20 - 500,000

1.5 nm 15 kV 5.0 nm 1 kV
1 kV

X EX-220

S-3000N
0.3 ~ 30 kV 5 ~

300,000 3.0 nm 25
kV 4.0 nm 25 kV

SEM 270 Pa 2 torr

S-4800 FEG S-4300
X-Y 3

15 kV 1.0 nm 1 kV 2 nm

1 kV 1.4 nm X
(EDS)Ultim MAX100 SEM



Neoc Pro CVD

Neoc

E-3500 SEM Ar

EL TEM 

3 mm TEM

40 µm 5 mm
X-Y

TEM

DWS3242

DVM5000

2D 3D



2. SPM 6
SPM

AFM STM
AFM STM AFM

AFM5400L 8 (20.32 cm) 
×22 mm

FFT
3

AFM5300E 20 mm ×10 mm
-

AFM STM
AFM5300E FFT

3

3. X XPS, ESCA 7
X XPS

AlK MgK X

Li ~ U

Quantera-SXM-GS
0.5 ~ 5 nm

X SEM-EDX



4. 1
Mass Spectrometry

Double-focusing Quadrupole, Q Time-of-Flight, TOF

5

JMS-MSation 700 700
MS

GC/MS
(LC/MS)

EI/CI
FAB
ESI

1 ~ 2,400 60,000

JMS-AMSUN200/GI GC/MS EI/CI > 2,000

GC-Mate II GC-Mate GC/MS
EI/CI
FAB

1 ~ 1,000
5,000 3,000
1,000 500

JMS-T100LP AccuTOF
MS

LC/MS
ESI

DART
TOF 1 ~ 1,200 6,000

AXIMA-Resonance AXIMA
MS

MS/MS
MALDI TOF

100 ~ 12,000
100 ~ 5,000

> 8,000

JMS-MSation 700

(electron ionization, EI) (chemical ionization, CI) 

Gcmate II 
GC/MS

2.5 kV   1 ~ 1,000 1.25 kV 1 ~ 2,000
4 EI, CI, FAB 

AMSUN200 (K9) GC
GC/MS 4

m/z

1 ~ 1,000



JMS-T100LP (AccuTOF LC-plus) ESI
DART 

DART 

AXIMA-Resonance MALDI

337 nm ~ 100 
nm nsec

QIT
QIT

MS

Agilent 1100 series MS-52011LC
190 ~ 600 nm 280 ~ 900 nm

1.00 ~ 1.75 5 ~ 55ºC 
AccuTOF

LC/MS

AXIMA-Resonance nanoLC
AXIMA-nanoLC

MS
HPLC 0 ~ 5,000 nL/min 1 nL 

step

JASCO EXTREMA
PDA 190 ~ 900 nm 200 ~ 900 nm

5. FT-NMR 2
nuclear magnetic resonance, NMR

3 FT-NMR



ECA500

ECA500 1H 13C DEPT COSY
Pulsed Field Gradient, PFG 2 

NMR HMBC HMQC TOCSY DOSY

1H
NMR NM-93030CPM

11.74 T

ECZ600R/M1
14.09 T NMR

NMR
; ROYAL HFX ECA, 

ECX 2 2
3 13C

1H, 19F
3.2 mm MAS

MAS

ECX-400P 1H 13C DEPT COSY
Pulsed Field Gradient, PFG 2 

NMR HMBC HMQC TOCSY DOSY

ECA-600
9.39 T

6. ESR 7
Electron Spin Resonance ESR

ESR

unpaired electron



JES-FA100 Windows

"AUTOTUNE" 

2 ESR

7. ICP-AES 7

Inductively Coupled Plasma-Atomic Emission Spectrometry, ICP-

AES

70

ICP Ar

ULTIMA2 Ar
75

106

1 1 ml 2
Advantec 

RFD250NB MARS6

MARS6

iWave

8. XRF 7

X X

X X-ray Fluorescence, XRF

X

XRF

B U 10 eV



S8 TIGER X
X

ppb
± 0.0001º

1,2000º/min

2 

9. OEA 3

H2O CO2 N2

Organic Element Analyzer, OEA H2O CO2 N2

C H N

CHN Analyzer MICRO CORDER JM-10
JMSU10 JMA102 JM-10

H2O CO2 N2

C H N 
JMSU10 JMA102 20

10.

ns

-

2

HyperVision HPV-2A

MEMECAM GX-8 SC7500TEC 1

HyperVision HPV-2A
100 / 100

312 ×260 8.1 10 bit
USB BMP AVI JPEG TIFF format



MEMECAM GX-8 1280 × 1024 2916 /
1024×768 4628 / 60 /
16 × 4 ISO20000

5000 F C

PC

FLIR SC7500TEC 1.5 µm ~ 5. 1 µm InSb
3.5 µm ~ 5.0 µm

320 × 256 380 /
20000 / 64 × 4

LAIRD 3ASH 1280×1024 2916 /
1024 × 768 4628 / 60 /
16 × 4 ISO20000

5000

PC

DG-535 4 2
5 ps

50 ps

11. 3

UV-Vis

200 ~ 700 nm

d-d - * 



Lambda950 175 nm

SN 500 nm 0.00005 Abs
UV WinLab

FT-IR

Infrared spectroscopy, IR 5,000 300 cm-1

IR FT-IR

2

IR

Spectrum100

HATR

IR 460Plus

µm

ATR

ReactIR 4000 6 mm



RT/IR-4700 SN

7800 350 cm 1 SN 25000:1
Ge

45º

III Polarimeter

optical rotation

dextrose

dexter levulose levo

P-2300 -

2 589, 578, 546, 436, 365
m

12. CD spectrometer 3

Circular 

Dichroism, CD

CD



J-820P
2

CD
CD

13. 3
Photoluminescence, PL

fluorescence phosphorescence

Quantaurus-Tau ~
PL

EL
FRET LED

Quantaurus-QY

PL
1

PF-8600

SCS

14. 8

THz



THz

THz-TDS THz

2 3

< 10 µm

BS-60YSAISIN 3B
780 nm 1,560 nm 2

< 100 fs > 20 mW 50 ± 2 
MHz 2.5 ± 0.5 mm 780 
nm 4.0 ± 1.0 mm 1,560 nm

SMA

15. LRS 3

Laser Raman Spectroscopy, LRS

in-situ

NRS-1000 532 nm
I

JIS
CCD 532 nm 100 ~ 
8,000 cm-1

1 µm

16. EXSTAR-6000 Series 3



EXSTAR-6000 Series

differential scanning calorimetry, DSC thermo-

gravimetry/differential thermo-analysis, TG/DTA thermomechanical analyzer, TMA

DSC
DSC6100 -150 ~ 500ºC

DSC6200
-150 ~ 725ºC

TG/DSC

NEXTA STA300

TG 10 µg

TMA

TMA/SS6100 TMA/SS6300

17. 3

FPIA-3000 Zetasizer Nano ZS



FPIA-3000

0.5 µm ~ 160 µm
0.25 µm ~ 300 µm

36 2

Zetasizer Nano ZS
non-invasive backscatter, NIBS 2

1

18. 3

Rheometrics AR-

Dynamic viscoelasticity Measuring Apparatus, DMA Q800 KG

AR-G2 KG

DMA Q800 KG

2



19. 7

X CT X

X CT -GU

X

SmartLab

SKYSCAN 1172-GU

X 
X CT

1 µm
NRecon Instarecon

SmartLab

/
Rietveld

m1. NMR

2 NMR

AVANCE III 800

16
18.8 T 800 MHz 1H 13C 15N 2H 

1H



AVANCE III 600

14.0 
T 600 MHz 1H 13C 15N 31P 2H 

1H

m2. X XRD

X X

X X

, XRD XRD X

X

FR-E SuperBright

~ 0.5 mm

m3. ESR

ESR

EMXmicro



3

1.

2021

4 6

2. 1
2. 2



2.

1

1

2

3

4 2

5

6

2

3

8

9 3



2

10 1

2 4

4

11

12

16 4 1

17 4 1

18 4 1

20 5 1

22 4 1

22 11 1

30 4 1



1

1, 2, 3, 4
5, 6

(TEM)

JEM-2100
(STEM , EDX )

3

9:00 16:30
17:00

9:00

H-7000

(SEM)

S-4300 (EDX )

S-4800 (EDX )

3 9:00 17:00

SEM-3000N (N-SEM)

CT-UVBox
9:00 17:00

3

9:00 17:00

(SPM)

AFM5400L
AFM5300E 9:00 17:00



X
(XPS)

3
9:00 17:00

(MS)

GC-M
JMS-700

AccuTOF
AXIMA

9:00 17:00

(HPLC)

Agilent1100
nanoLC
EXTREMA

9:00 20:00

(FT-NMR)

JNM ECA 500
JNM ECX400P
JNM ECZ600R/M1

9:00 20:00
JNM ECA 500
NM-93030CPM

(ESR)

(ICP-AES)
(MARS6)

9:00 17:00

X (XRF)

(OEA)

(UHC)

9:00 17:00
1 1

2

2 (4 9 )

1 (10 3 )
(HV)

(PG)

9:00 17:00
1 1

2

PG



(TC)

9:00 17:00
1 1

2

2 (4 9 )

1 (10 3 )

(UV-Vis) 9:00 17:00

(FT-IR)
9:00 17:00In Situ

9:00 17:00

(CD) 9:00 17:00

Tau

9:00 17:00
PL

QY

FL

9:00 17:00
1 1

2

9:00 17:00

9:00 17:00

(DSC, TMA,
TG/DTA)

9:00 17:00

9:00 17:00



X
CT

( )

( )

3
9:00 17:00

1
2 6 5 6
3

4 3
5 17:00 16:00
6 2

1, 2, 3 4

(FT-NMR)
9:00 17:00

(ESR) 9:00 17:00

X
(XRD)

( )
( )

9:00 17:00

1
2 6 5 6
3

4 17:00 16:00



2

1

2

3

4





4.

  

JMS-700, JMS- AccuTOF, , AXIMA, NanoLC

FT-NMR  400 600 MHz
FT-NMR  500 MHz

UV
,

CD
DSC TG/DTA TMA

Illuminat IR, React IR
PL

TEM

TEM

SEM4800, SEM4300, SEM3000

SPM

ESR
X Quantera

ICP-AES
MARS6

X CT
X XRF

X SmartLab

        

        



FT-NMR  600 MHz
FT-NMR  800 MHz

ESR

X

        

        



3.

)



1



1, 2

TEM 1 42,000

SEM 1 20,000

1 21,000

SPM 1 10,000

X Quantera-SXM

4 40,000

1 21,000

1 30,000

24 30,000

H-NMR 1 22,000

C-NMR 1 30,000

2D NMR COSY 1 43,000

ESR 1 10,000

ICP 1 (5 ) 20,000

1 4,000

X XRF 1 21,000

0,000OEA 1 21,000

1 31,000

1 21,000

1 21,000

1 21,000

24 33,000

1 19,000

1 21,000

Tau 1 21,000

PL QY 1 21,000

1 21,000

1 21,000

1 21,000



1 20,000

1 20,000

1 14,000

1 14,000

X CT 1 41,000

AVANCE III 800 

H- NMR 1 53,000

C-NMR/2D NMR 1 77,000
3D NMR 1 204,000

AVANCE III 600 

H- NMR 1 32,000
C-NMR/2D NMR 1 46,000

3D NMR 1 135,000
ESR 1 10,000

( 1)
( 2)







4.

(1)

(2)

(3)

(4)

(5)

(6)



     

        

  

FAX

   

        

×



2

      

  

  

6

10 9



4

1. 2021

4-1-1. 

1-1 JEM-2100 22 2 26
  

1 0 0 50 0 0 0 3 0 2 0 56 
0 0 0 140 0 0 0 0 0 0 0 140 
0 0 0 363 0 0 0 0 0 0 0 363 

0.0 0.0 0.0 595.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 595.0 

1-2 H-7000 21 5 12
  

0 0 10 39 5 0 0 0 0 0 35 89 
0 0 0 10 3 0 0 0 0 0 9 22 
0 0 0 19 4 0 0 0 0 0 24 47 

0.0 0.0 0.0 29.5 12.0 0.0 0.0 0.0 0.0 0.0 56.5 98.0 

1-3 S-4300 15 3 5
  

8 0 0 239 13 1 0 5 0 9 11 286 
1 0 0 372 40 0 0 0 0 3 1 417 
1 0 0 1195 95 0 0 0 0 10 1 1,302 

1.0 0.0 0.0 1239.5 85.0 0.0 0.0 0.0 0.0 15.0 2.0 1,342.5 

1-4 S-4800 20 3 27
  

1 0 10 226 11 0 0 5 0 7 11 271 
1 0 51 651 4 0 24 1 0 83 0 815 
1 0 152 2534 23 0 97 3 0 332 0 3,142 

3.0 0.0 169.5 2382.5 11.5 0.0 70.5 2.5 0.0 202.0 0.0 2,841.5 

1-5 S-3000N 16 3 2
  

1 0 0 135 6 0 0 3 0 0 0 145
3 0 0 17 4 0 0 0 0 0 0 24 
9 0 0 59 15 0 0 0 0 0 0 83 

9.5 0.0 0.0 89.0 11.0 0.0 0.0 0.0 0.0 0.0 0.0 109.5 

1-6 DVM5000 22 11 10
  

1 0 0 66 0 0 0 3 0 0 0 70 
0 0 0 107 2 0 0 0 0 0 0 109 
0 0 0 481 9 0 0 0 0 0 0 490 

0.0 0.0 0.0 142.5 2.0 0.0 0.0 0.0 0.0 0.0 0.0 144.5 



2 AFM-5300, AFM5400
  

1 0 0 117 5 0 0 2 0 0 21 146 
0 0 0 84 123 0 0 5 0 0 8 220 
0 0 0 203 361 0 0 5 0 0 17 586 

0.0 0.0 0.0 343.0 528.5 0.0 0.0 14.0 0.0 0.0 29.0 914.5 
26 3 27

3 X Quantera SXM-GS 19 12 21
  

0 0 0 162 0 0 0 0 0 2 8 172 
0 0 0 274 0 0 0 0 0 0 0 274 
0 0 0 981 0 0 0 0 0 0 0 981 

0.0 0.0 0.0 3696.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3,696.0

4-1 JMS-700   16 1 19
  

7 0 0 40 19 0 5 0 0 0 0 71 
44 0 0 58 0 0 1 0 0 0 0 103 

380 0 0 435 0 0 1 0 0 0 0 816 
28.5 0.0 0.0 112.5 0.0 0.0 1.0 0.0 0.0 0.0 0.0 142.0 

4-2 JMS- 16 1 19
  

0 0 10 28 11 0 0 0 0 2 0 51 
0 0 0 2 42 0 0 0 0 0 0 44 
0 0 0 2 63 0 0 0 0 0 0 65 

0.0 0.0 0.0 7.5 181.5 0.0 0.0 0.0 0.0 0.0 0.0 189.0 

4-3 GC-mate 16 3 31
  

0 0 0 2 4 0 0 0 0 0 0 6 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4-4 Agilent1100 16 3 22
  

5 0 10 0 17 0 5 0 0 0 0 37 
10 0 0 0 80 0 0 0 0 0 0 90 

319 0 0 0 940 0 0 0 0 0 0 1,259 
80.0 0.0 0.0 0.0 906.0 0.0 0.0 0.0 0.0 0.0 0.0 986.0

4-5 AccuTOF LC-PLUS JMS-T100LP 23 6 29
  

3 0 0 65 47 0 5 3 2 0 0 125 
1 0 0 146 108 0 1 0 0 0 0 256 

11 0 0 662 255 0 2 0 0 0 0 930 
2.0 0.0 0.0 257.5 239.0 0.0 1.0 0.0 0.0 0.0 0.0 499.5 



4-6 AXIMA-Resonance 26 9 1
  

0 0 0 52 47 0 5 3 0 0 0 107 
0 0 0 62 194 0 7 0 0 0 0 263 
0 0 0 203 1325 0 19 0 0 0 0 1,547 

0.0 0.0 0.0 76.0 306.0 0.0 9.0 0.0 0.0 0.0 0.0 391.0

4-7 nanoLC LC-20ADnano 26 9 1
  

0 0 0 3 0 0 5 0 0 0 0 8

0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5-1 JNM-ECX400P 19 3 28
  

7 0 0 109 46 0 5 3 0 2 0 172 
250 0 0 995 428 0 35 0 0 0 0 1708 

2105 0 0 1634 750 0 41 0 0 0 0 4,530 
271.5 0.0 0.0 1018.0 430.0 0.0 19.0 0.0 0.0 0.0 0.0 1,738.5

5-2 JNM-ECA600 19 3 28
  

10 0 0 104 44 0 5 3 0 2 0 168 
112 0 0 190 460 0 18 0 0 0 0 780 
353 0 0 333 868 0 73 0 0 0 0 1,627 

79.5 0.0 0.0 239.5 1583.0 0.0 79.0 0.0 0.0 0.0 0.0 1,981.0 

5-4 JNM-ESA500 16 2 27
  

10 0 0 110 44 0 5 3 0 0 0 172 
140 0 0 707 292 0 0 0 0 0 0 1139 
508 0 0 1839 568 0 0 0 0 0 0 2,915 

107.5 0.0 0.0 415.5 360.5 0.0 0.0 0.0 0.0 0.0 0.0 883.5 

5-5 JNM-ESA500 16 2 27
  

0 0 0 7 2 0 0 0 0 2 0 11 

0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6 JES-FA100 16 2 27
  

0 0 0 97 3 0 0 0 0 0 0 100 
0 0 0 24 0 0 0 0 0 0 0 24 
0 0 0 54 0 0 0 0 0 0 0 54 

0.0 0.0 0.0 119.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 119.5



7 ULTIMA2 20 10 15
  

8 0 0 28 23 0 0 3 0 5 12 79 
35 0 0 61 34 0 0 0 0 0 13 143 

1286 0 0 2012 2299 0 0 0 0 0 216 5,813 
250.0 0.0 0.0 288.0 258.5 0.0 0.0 0.0 0.0 0.0 100.5 897.0

8-1  X S8 TIGER AXS 24 3 30
  

1 0 0 97 0 0 0 0 0 7 0 105 
0 0 0 79 1 0 0 0 0 0 0 80 
0 0 0 218 1 0 0 0 0 0 0 219 

0.0 0.0 0.0 115.5 2.0 0.0 0.0 0.0 0.0 0.0 0.0 117.5 

8-2  tanax- AXS
  

1 0 0 97 0 0 0 0 0 7 0 105 
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

8-3  MC-4A AXS 24 3 30
  

1 0 0 97 0 0 0 0 0 7 0 105 
0 0 0 2 0 0 0 0 0 0 0 2 
0 0 0 160 0 0 0 0 0 0 0 160 

0.0 0.0 0.0 384.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 384.0

9 CHN JM10 23 8 4
  

12 0 0 56 2 0 5 0 0 0 0 75 
14 0 0 15 10 0 0 0 0 0 0 39 

363 0 0 216 99 0 0 0 0 0 0 678 
159.0 0.0 0.0 155.0 56.5 0.0 0.0 0.0 0.0 0.0 0.0 370.5 

10

PIV 11 3 19
23 7 1

  

0 0 0 47 1 0 0 0 0 0 0 48 
0 0 0 30 0 0 0 0 0 0 0 30 
0 0 0 6570 0 0 0 0 0 0 0 6,570 

0.0 0.0 0.0 15768.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15,768.0 

24 3 30



11-1 950 UV/VIS/NIR 23 4 6
  

2 0 0 126 12 0 5 3 0 2 0 150 
2 0 0 51 10 0 0 0 0 0 0 63 
3 0 0 226 48 0 0 0 0 0 0 277 

4.0 0.0 0.0 138.5 12.5 0.0 0.0 0.0 0.0 0.0 0.0 155.0

11-2 Spectrum100 FT-IR 23 3 22
  

6 0 0 132 14 0 5 3 0 0 0 160 
1 0 0 32 2 0 0 4 0 0 0 39 

14 0 0 141 13 0 0 4 0 0 0 172 
1.5 0.0 0.0 45.0 5.0 0.0 0.0 75.0 0.0 0.0 0.0 126.5 

11-3 -IR 460PLUS 15 1 10
  

4 0 0 60 2 0 5 0 0 0 0 71 
47 0 0 8 0 0 3 0 0 0 0 58 

405 0 0 12 0 0 6 0 0 0 0 423 
73.0 0.0 0.0 13.5 0.0 0.0 2.5 0.0 0.0 0.0 0.0 89.0

11-4 In Situ ReactIR 4100 F-GU 16 3 24
  

0 0 0 0 2 0 0 0 0 0 0 2 
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

11-5 P-2300 23 3 1
  

0 0 0 11 19 0 5 0 0 0 0 35 
0 0 0 16 23 0 1 0 0 0 0 40 
0 0 0 53 67 0 3 0 0 0 0 123 

0.0 0.0 0.0 22.5 59.0 0.0 1.0 0.0 0.0 0.0 0.0 82.5

11-6 FT_IR  (FT-IR4700 )   31 10 1
  

0 0 0 28 20 1 0 3 0 0 0 52
0 0 0 15 52 11 0 0 0 0 0 78
0 0 0 61 2096 0 0 0 0 0 0 2,157 

0.0 0.0 0.0 34.5 152.5 36.0 0.0 0.0 0.0 0.0 0.0 223.0 

12 CD J-820P 14 3 18
  

0 0 6 30 43 0 0 3 0 0 11 93 
0 0 0 23 22 0 0 0 0 0 16 61 
0 0 0 64 113 0 0 0 0 0 80 257 

0.0 0.0 0.0 164.5 95.5 0.0 0.0 0.0 0.0 0.0 67.0 327.0 



13-1 Quantaurus-Tau 23 8 26
  

0 0 0 74 0 0 0 0 0 0 5 79
2 0 0 59 0 0 2 0 0 0 0 63 
3 0 0 193 0 0 2 0 0 0 0 198 

4.0 0.0 0.0 155.0 0.0 0.0 8.0 0.0 0.0 0.0 0.0 167.0 

13-2 PL Quantaurus-QY 23 8 26
  

0 0 0 74 0 0 0 0 0 0 5 79 
1 0 0 66 0 0 1 0 0 0 1 69 
2 0 0 230 0 0 0 0 0 0 1 233 

0.5 0.0 0.0 159.0 0.0 0.0 0.5 0.0 0.0 0.0 3.0 163.0

13-3 FP-8600 23 8 2
  

0 0 0 69 0 0 5 3 0 0 0 77 

2 0 0 168 0 0 1 0 0 0 0 171 

3 0 0 642 0 0 1 0 0 0 0 646 

4.0 0.0 0.0 272.0 0.0 0.0 2.5 0.0 0.0 0.0 0.0 278.5 

14-1 BS-60-YS 18 3 3
  

0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

14-2 THz-TDS 18 3 3
  

0 0 0 2 0 0 0 0 0 0 0 2

0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

15 NRS-1000 15 3 25
  

0 0 0 110 0 0 0 0 0 0 0 110 
0 0 0 97 0 0 1 0 0 0 0 98 
0 0 0 280 0 0 2 0 0 0 0 282 

0.0 0.0 0.0 185.5 0.0 0.0 1.5 0.0 0.0 0.0 0.0 187.0

16 EXSTAR-6000 16 3 19
  

3 0 0 80 15 0 0 0 0 7 5 110 
4 0 0 143 87 0 0 0 0 0 3 237 

27 0 0 221 224 0 0 0 0 0 7 479 
18.5 0.0 0.0 965.5 444.0 0.0 0.0 0.0 0.0 0.0 18.5 1,446.5 



17-1 FPIA 22 9 30
  

0 0 0 23 2 0 0 0 0 2 0 27 
0 0 0 8 102 0 0 0 0 0 0 110 
0 0 0 35 923 0 0 0 0 0 0 958 

0.0 0.0 0.0 28.5 321.5 0.0 0.0 0.0 0.0 0.0 0.0 350.0

17-2 Zetasizer Nano ZS 22 9 30
  

0 0 0 60 28 0 0 0 0 2 21 111 
0 0 0 45 46 0 0 0 0 0 53 144 
0 0 0 144 267 0 0 0 0 0 189 600 

0.0 0.0 0.0 158.0 105.5 0.0 0.0 0.0 0.0 0.0 158.5 422.0

18-1 AR- G TA 23 3 31
  

0 0 0 62 7 0 0 0 0 6 0 75 
0 0 0 45 134 0 0 0 0 0 0 179 
0 0 0 153 872 0 0 0 0 0 0 1,025 

0.0 0.0 0.0 132.5 523.5 0.0 0.0 0.0 0.0 0.0 0.0 656.0

18-2 G TA 23 3 31

19 X CT S -GU 22 11 5

*

( )

  

0 0 0 62 7 0 0 0 0 6 0 75 
0 0 0 41 3 0 0 0 0 9 0 53 
0 0 0 108 12 0 0 0 0 40 0 160 

0.0 0.0 0.0 286.0 14.0 0.0 0.0 0.0 0.0 96.0 0.0 396.0 

  

1 0 5 59 22 0 0 5 0 6 2 100 
0 0 0 122 416 0 0 3 0 24 0 565 
0 0 0 118 1409 0 0 3 0 72 0 1,602 

0.0 0.0 0.0 519.0 1812.0 0.0 0.0 7.0 0.0 218.5 0.0 2,556.5 



4-1-2. 
1-1 Bruker Biospin AVANCE 600 23 4 1

  

0 0 5 0 41 0 5 3 2 0 37 93 
0 0 1 0 80 0 41 0 0 0 0 122 
0 0 1 0 84 0 34 0 0 0 0 119 

0.0 0.0 9.0 0.0 809.0 0.0 604.5 0.0 0.0 0.0 0.0 1,422.5 

1-2 Bruker Biospin AVANCE 800 23 4 1
  

0 0 5 0 40 0 5 10 2 0 21 83 
0 0 36 1 48 0 26 34 0 0 22 167 
0 0 173 1 104 0 65 48 0 0 35 426 

0.0 0.0 243.0 1.5 472.0 0.0 407.0 384.5 0.0 0.0 38.0 1,546.0 

2 X Rigaku FR-E SuperBright ) 23 4 1
  

0 0 0 8 12 3 0 3 0 0 0 26 
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

3 ESR Bruker Biospin EMXmicro 23 4 1
  

0 0 5 32 0 0 0 3 0 0 0 40 
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

( )



2.

1) 2021

(1)

(2)

(3)

(4)

(5)

4-2-1.
*

SPM
4 21 17

X 4 21 10

4 28 11

4 28 11

4 20 6

ULTIMA2, S8-TIGER, CHN JM-10 4 20 15

4 23 10

4 22 15

4 22 7

X Skyscan1172, FR-E Super Bright 4 23 7

* 1

2) 2021

3 10 15

1

2

3

4

5

4

NW WG



6

3)

2021 SEM TEM SPM (stream )

290

SEM TEM

SPM   

2021 37

2021 8 19 WEB

10

2021 38

SEM ZigZag EDX

2021 12 1 10 00 ~ 12 3 12 00

123

4)

6

75

2

7

AFM 9

PL 2

2

1

2

106

5)



CFA 2022 3 1 5

6)

18

https://www1.gifu-u.ac.jp/~lsrc/dia/index.html

. 4 2 2 .
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3. N. Oka , Serendipitous one-step synthesis of cyclopentene
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8. M. Sai, A tetraarylpyrrole-based phosphine ligand for the palladium-catalyzed amination of aryl chlorides,
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stereoselective sialylation and their applications in sialoglycan syntheses, Chem. Rec., 21, 1-31 (2021)
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25. -H. Lee, T. Inuzuka, T. Nakamura, M.
Sakamoto, Y. Nakayama, M. Hiramoto, M. Takahashi, Influence of N-substituents on photovoltaic
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Eur. J., 27, 8951-8955 (2021) (MS)
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