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PPMA is a scanning positron microscope for mapping positron lifetimes in samples
employing a high-intense positron mirobeam (beam diameter <30 um) generated from

an electron linear accelerator.
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SX-XAFS analyzes fluorescence yield X-ray absorption spectrum of low concentration
atom utilizing superconducting tunnel junction detector and soft X-ray synchrotron
source.
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Photograph of SC-XAFS apparatus in KEK-PF BL-11A.
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>C> X-ray Absorption Fine structure Spectroscopy with a
Superconducting fluorescence detector
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ol —ERMBRIRIN FEETAISRE (VITA)

VITA 3. EQBHSF/ROEMBEEE. TIRELSERNORRBEICES>T, R>7F-70-7

EERINS XUEAFRZAET DHHRETT .

VITA is a spectroscopy that enables to measure a transient absorption spectroscopy
and luminescence lifetime from a nanosecond to picosecond time-range in a visible to

infrared wavelength region.
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><:> Visible/near-Infrared Transient Absorption spectrometer
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Scanning probe microscope system with calibration system and sample preparation
facility, such as reference material, laser interferometer and etc.
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><:>Real Surface Probe Microscope
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El{#% NMR =& (SSNMR)

BEiFsEIZR/RE L. BEFMFORAE>Z2TO0-7 LT, BAA@BESRUIIFITRZREF -
DFLRNLTHAETIEECTY

SSNMMR is a device measuring the motion of atom and molecules in solid materials as a
probe by the nuclear spins in the atom.
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A table of nuclides on Solid-State Nuclear Magnetic
Resonance data-base. Multi nuclear NMR spectrum of solid
samples measured in AIST are stored.
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><:>Solid-State Nuclear Magnetic Resonance spectrometer

sTAlB

| #AMDFOIESERT ('3C CP/MAS NMR)! 4_@_84,
CHED Y S ALY IERRECRENETRT & &6 (ORRP TSR T J J
TAA—T IV EBMBCENDHSTNET, 72T 1C EESSMEE ,,i—©- i~

NMR AT MLERWTERICHEFZ I T4 A= a3 VB EFRANEL

oo BIERPRES 150.97 MHz ©. S4 4mm OV LO=70—9—%F P2k
W, ¥y 7AaOE (MAS) ®E% 8 kHz & UEURE. /SILARIFE. 7
ORA—5UL—2 3> (CP) EEMLE L, g Pn
© 5EI(F °C CP/MAS NMR 27T K LD X F )LEDES DEEZ(LTT . I o
ERED 4 ADRNFASNE U, BEORLD 2IBED A FLENEE 1 SE—
L. 2DDFA 7T VBROEE(CE DT 2BEOIAREREENTL) . EHH L
BOBE ARORBENEASNET . ARBRE. BEPTEIV T4~ oo = hanosFREs 1C
LI B ERETCVWVENCEERLTVET, CP/MAS NMR 27 b JLD—EB
. . Molecular structure of organic di-
FAEE | BFENMREE (600 MHz) (SSNMR) silane compound and a part of '*C
SSNIMR spectrum

| SR DESSEYF ST (C'P MAS NMR) 2

o AFBELATR BN) BR—IAINNEBTZET. ZhO7LR=ILRBP Y Jﬁl
F=NRFTIBERINTTEEERUET . REAICEEETO-THF. MNIAFILKX f\vf \
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ERNE U, UEEREIE. 161.98 MHz T&H 4. HREAR 4 MM OVILIZT

O—9—(CFHEL.8 kHz TEEGS B TRELE Uiso /LRGSR, s &
HREFFHy P> 7 EHALE U, TMPO EBA LE. L3
e BB, PP MAS NMR X7 KL T, BEAICIRE L7 TMPO (63 ppm) &4 %ﬁﬁ%@ﬂﬁ”WMM
EE L7z TMPO (43 ppm) ([ZIREBESNZ 7 FILAERISN. R—ILI)LAIRIC 2P MAS NMR spectrum of
£ TRANHE LS EADA Y E Ui, BIN with TMPO after ball-

milling process
FAEE | BFENMREE (600 MHz) (SSNMR)

| ZOftastRIE

o SEARILYOBERITIE. AREEMRICH T BARDY 1 b SIREED)

o IR\ 7 v MPRIC ST 2REOHE. TENRERELREOBER L AE
S BIATHDEE AN = RLETHE. 1A ARFHRUC B D1 4 VB EZD AN =R L
° BB IESEE D

SEVH

! S.Shimada, et.al., J. Am. Chem. Soc., 2017, 139, 11214

2.S. Torii, K. Jimura, S. Hayashi, R. Kikuchi, A. Takagaki, J. Catal. 2017, 355, 176
F—IN—2R

BR NMR 7—9IN—2 (FERRED) https://ssnmr-sd.db.aist.go.jp/SSNMR/Top.php
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@M NI EF 7RIS (EUPS)

EUPS 3L —H'—&mM 75 X7IC &K B/VIL A EUV 3 (255.17 eV./NILR1E 3 nsec) ZMENRE L.
RITIAE CEFD AT SR THE—DABEFSARETT .

EUPS is a unique photoelectron spectroscopy excited with an EUV light (255.17 eV, 3-ns
pulse) emitted from a laser-produced plasma and an electron spectrum is analyzed with
a time-of-flight(TOF) analyzer.

YNE B

IR A EF 537 =E (EUPS)
BHEANILZAL—F—EI—"v N BN)IC
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(255.17 eV) =EME A LICEXLET,
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[RIE. 451
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o IRLEN N EMENE T B EBFDRBRENELBBH. RERENBL .

oSV ABEIC K HEDTEZEHTEET,
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&< RINDIERED

| EWFHHOFE| 3 b

REAMELTHENRE ¥ TTV_" gl )
M ERAND I \ w || g B
0N REI ) & SEE T ‘”I £ A
=%, on 5|,

o RATHREIC £ BHET _¥T 1 AL
2IXNF—HEEHI B v - | i .- 21t I 2~5am
CRAETEBED, 25 2 LI T N B
ZEAEATEET BT FRBHAE BF DL 4~ ETHIEETROMIE

Schematic diagram of photoelectron  Relation of electron mean free path and
spectroscopy electron energy
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>C>Photoelectron Spectroscopy with a pulsed EUV source

sTAlB

| 75 AT 1 7L 1 AEERE
TRIRAR D ET{E
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*nﬁatWM$ﬁ%£ RO DS FREEDIER
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“h B0
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{HEFHANT b
Valence band spectra
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40 25
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Secondary electron spectra of W films on SiO2 and a W plate Transient electron affinity for W plate and W film.
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o PHTA MMUEDREIKIZEZ S

o EEF /RFORESFIREZ DT
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BEREDB I —
https://www.aist.go.jp/pdf/aist_j/synthesiology/vol09_04/vol09_04_p216_p234.pdf
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(LS X iR EERE TN (SC-SEM)

SC-SEM EERNL—Fv b (102 mSr ) E/IRILF—78EE (<10 eV) ZHMILTIEIGE >
FIES X Rt 2188 Uz SEM-EDX S HhEETY .

SC-SEM is a SEM-EDX analyzer utilizing a superconducting tunnel junction X-ray detector
with high throughput (102 mSr) and high energy resolution (< 10 eV).

YNESES

BTSN X R ST EE RS FIEMEE (SC-SEM) :'; m‘u

EBBTEEME SEM) [CTXI)LF—DEiBneE ;
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X fRR R IERE

O HIE X BRI RILF—E : 100 eV - 2 keV

o T)LF—3HRAE | 1 7 eV@400 eV X-ray

© RAETEIER 1 200 keps
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SC-SEM HREEE
o RHED ¢ ETUSEREIC L3885 (0.3 K) Picture of SC-SEM equipment

EEBE T :S-4500
o EEEEHE 500 V - 30 kV
oBFE—LAYT R (BEE) : 3.5nmat 30 kV, 25 nm at 1 kV.
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DB TR N-Kat
o UF A (L) D 2 RITESTHH d d (393 eV)
o 8% (Fe) 15 L DEBOBILREENH 0 ,
o FJ R =L TOTHRDM g ST .
20s 16 eV 70 eV
2 ! 1 S
[RIE. 458 ZEM i 1'»-'1;51
BH LTV 3 TR F— BB MGERL S E L TE X 1R oz | e
BRI 52— 7y b SRESBEBRE S FE0 . e
IXLF—HREEERLTVSLSD, BLRO K RPE : ettt Tt ]
WTEED L MBO X SEHRICHEL . TRMTETSC ” D SRS "
ENTEEYT, Fo. BIXNLF-—XRICBVLVEREZFS. ZHZKa BOITRILF—IRT ML

i I - SETAE 7 3 Energy spectra in the vicinity of the N-Ka peak
T4 (L) DRIEXRERET & ENTRETT . R acquired using the STJ detector (red solid), SDD
NYERHIE TITD £ S BILPREN N BEBHMEETIT  (green dots), and WDS (blue dashes).
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BEDHATY,
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>C>Superconducting Scanning Electron Microscope
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X-ray spectrum for pure BN. X-ray spectrum for LiF.
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© RERFMBIDILZIREED T
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' G. Fujii, M. Ukibe, S. Shiki, and M. Ohkubo, X-ray spectrometry, 46, 325 (2017).

2 M. Ukibe, G. Fujii, S. Shiki, and M. Ohkubo, Microscopy and Microanalysis, 24, 1036 (2018).
3 G. Fujii, M. Ukibe, S. Shiki, and M. Ohkubo, Microscopy and Microanalysis,, 23, 1088 (2017).
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