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Roles of the analysis technology center.
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(a) pn#FEHOMAE (b) pnFEA O 7T 7 7 4L
Precise analysis of GaAs p-n junction with phase-
shifting electron holography.
(a) Phase image and (b) phase profile across the p-n
junction.

CORERESFEZT, pniEAICEL N BN & B
FTOMTRBET L 2 L RRA T ALAYERICEE 22

BT O /N S VIR % PEARE R T 5 L0 B
D, BRI IIE S oK L - odhE T a v A% iz,
BT 07 7 A VOBHTERTRS (@) ISR T. BEX-03
~05 VTZILEE, TN pnEGTOREE a7 7 1)V
DEACERZ D Z LA L 2o S HIZEREZLICHE) 2225
TEDOFAERZ RIS (b) 1I2R T OO FEITHER» S FH
ENDAERLITIT-HLTEBY, %%ﬁﬁféﬁﬁﬁb:ﬁbﬂf:: L x
RLTW5BY, :@ii WETHAT 7T 74 FHvIUL, %
nm O &\ 22 [ 3 RE CIEHEY I B P E iﬁ%ﬂﬁﬂ:f% o
Flifh 7N A ARG _wﬁﬂ%Tﬁbf“i)éo

(a) 1.4E+08
— -0.3V
1.2E+08 | — -0.2V
— -0.1V
T 1.0E+08 - — ov
O
S — 0.1V
s 8.0E+07
=3 — 0.2V
ke
2 60E+07 - oy
L 0.4V
8 0.5V
& 4.0E+07 .
2.0E+07 [
0.0E+00 g SR A TS

-50-40-30-20-10 0 10 20 30 40 50
Distance (nm)

(b) 30

25

20 W (V.) =-4V, + 24

15

10 +

Depletion layer width W [nm]

O 1 1
-0.5 0.0 0.5

Applied voltage V. [V]

K3 ®Wr#HAur I 74 % vz BEEIZHE) pniEsdo
At
(a) pnBEA OISR L (b) 222 ERAEAL
Precise measurement of electric field across GaAs p-n
junction by in situ biasing and electron holography.
(a) Change in electric field profiles and (b) depletion
layer width across p-n junctions.
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(a) pn¥ifs & &t GaAs 8RO DPCSTEM (% (b) 8k L —+ D ADF-STEM % & (c) DPC-STEM %
Observation by DPC-STEM on p-n junction and semiconductor laser diode.
(a) DPC-STEM image of p-n junction region in GaAs. (b) ADF-STEM

and (c) DPC-STEM image of semiconductor laser diode.
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(a) FIB-SEM T o1 (b) &gt F A VEHD
SEM & & (c) SIRTCIFHEEEG
FIB-SEM 3D analysis of winding wires with micro
cellular coating.
(a) Schematic diagram of FIB-SEM analysis (b) Cross
section SEM image and (c) 3D reconstruction of micro
cellular coating.
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6 BE/NMG XGETELEC L S EEER O N YV OfElT
(a) AT.¥ > TEM % (b) BEEMM O RE XH/NIEEL 72 7 7 4V (o) 7% 2 ZrigE 2 mim L 7238 o
B XMUNMIEL 7T e 7 7 4V (d) ZlE oo v FiE
Characterization of artificial pin in the superconductor tape by ASAXS.
(a) TEM image of artificial pin (b) Energy dependence of scattering profiles of Zr-added samples.
(c) Anomalous small-angle X-ray scattering profiles and (d) average diameter of artificial pin in 25, 20, 15, and
7.5 mol% Zr-added samples.
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VEROBELEE Z S5,
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V& vary LzREREE () ISRT. ZOMEE AT,
Ty FEO RS Y % Unified fit TiT- 721819, X6 (d) 1275
FTEOUE, ZriBEFEVEIEELIKE LR DEINTH P,
20% & 25% OFFRF CIXAFEDN R VEER & o720
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3.2 /v XIREEELIC & B Cu-Ni-Si &2 HHD
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BHBHH, TEMIZ L ABECIERIIERICE T VA4 T
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OO A4 X5 & S ORI E Y 2150 E 55
Z e HME LT, in-situ SAXSHIEZ L7z,

SAXSiHll5E X BL19B2 \Z 7% i S L7z SAXS# i 2 FIH L 72,
XHOI AN F— & LTIF18 keV % BRIV LM &1 2K TThH7
EHEEAEM I ZE (PILATUS-2M) %\ 7ze B ELEE 213
InstectEH DN 2 7 — 2 HS1300G % v 720 HIE St 13 5
il — M 10T /min, fREFERE500C & L7z,
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7 CuNi-Si& & O in-situ 4 X H%E
(a) TEM{§ (b) Fimr o717 7 4 W24k (¢) 500T 12
B L REE O 70 7 7 4 V4L
Measurement of Cu - Ni - Si alloy precipitates size by
m-situ SAXS.
(a) TEM image (b) profile change during heating (c)
profile change during isothermal holding time at 500
degrees.
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3.3 HAXPES IC& % AuSn [3 A FZER{LIEER AR

XPS (X#HFE 556 : Xray Photoelectron Spectroscopy)
1, FEEREEICXEERNT 22 I2X s s tEF %
ML, REOICHEOME &M, (bEEEIRER SIS 2
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IZIFRICERETH %o
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F—% K& L7-HAXPES (1 X #6406 - Hard X-ray
Photoelectron Spectroscopy) % % & JERE CHRILIRE
DFHIRR S FAH 21T 5 S LB REL 22 %o & 2 104F
1Z&T, SPring-8DEGHLAFMHA L7 HAXPES RS RZED
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DGR % BT 5o HATITH 72 EHIE % 5 SnER LR
ExFHEO25MFDOAuSNITAZ GAFAEBETE) TH Y,
XPS OB S HFAGHr 2> 5 57 ALBEE L A A2 nm, B
B2%1l nm T&H - 72,

X8 (a) |2 AuSnix A7 KA L BO I % XPS Tl L ¢
5 MN72Sn3d A7 MV EIRT, XPSEEIZULHRED
Refurbished ESCA5400MC (Physical Electronics#t) % H v 7z,
AT X AL Al K aft (14866 eV) T, Bilifmiz75° CTh
Do BRFAIXSnIERLAE & AuSn D 205 DK STV B 9,
BB SnERALIE 53 0 A S AT Hb D AuSn B4 13 M
ENmrotze TOXHITEBER LT 2 RIUEFE £
TR 7 XPSIR) L TIRIE W 7280, FEREEE T b3 A IR
TR RR S F TSN EE T d B B B H %\,

WIZ, AuSn iz A7ZFUFLA & B2 HAXPES THlllE L T 6
72Sn3d A7 V%X 8 (b) 127" T . HAXPES#Hll% 1% SPring-8
DBLAXU TAT 5 720 AF XD T 4 F—1379390 eV T,
i f1380° THh 5o HAXPESHIE TIEiAIA 72T Tld 7 <,
XPSll7E T Sn AL L 2ot E e h o 723 F B2 & & Sniig
LI L AuSn @ 2 L5 At S iz,

ZOZ EIFFECHIROEHRA 515 HAXPESIE, itk
XPSHlsE TIRIEWIE DTS T &E 2 0o 72 AuSniz A 72 LD Sn
AL DIFIELETAG, LA & IRREST B & O & 1A 51
BEIC D L 2BERL TV A ZOHMZEHTAZEICLD,

HAETIRMHE138S (FR31FE2H) 8



R R ERADF LY

AR - B GER R D 72 D D SE IR AR T Al

KA BRI DON T LM OBE AN = A L2 HIT L2
ENUREE 2 D
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Binding energy (eV)
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w 4
¢ e
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X8 HAXPESIZ X % AuSn it A 72 OERLIEEAT
(a) XPS 12 & %5l (b) HAXPES 2 & % ¥
Oxide film analysis of the AuSn solder surface by
(a) XPS and (b) HAXPES.

4. BHYIC

AFTR L7z &9 1Sk A 7 et - oA 281 & T 8l 2
W52 12k, R ey 2HMEOREZ WS 0125
BT ENTE Do HFH - FRMRIEOBGIZB W TE, MH
T 20 SR 5 N B UL, REHES 220 2 ETEETH b
F72, BEOEGTL b T 7 IVOMIHELT ) 2B LT
MR & egEzRITHELH 5,

GRAERIIZTANS N BEEOB VR 2R 572
D2, BEIIE U TH LW EAT ORE 2 5D T o

e

ARWFEDO—EL, SCERMA A et 7o 2 e 2t F fe e g3 (2
A7Ty s 75— 2BEEETR 7T 4), CHEFE TS
¥F )T 0 /0T —=7F v N7 d— AIBU BRI G R
MTTv b7 —AORFRFETBRRFOTIRE 2 TFE
WiL7zo F72, —EOW9EIE, JSPSEHIFEE JP26286049 3 & OF
JP26600042 DB % %) THr > 720 SPring-8 MEEERIL, PR
5201681790, 2014A1814, 2014B1942, 2015B1789,
2017B1803, 2018B1655 12 TH Ml L 720 3z 7 O F4 3-8 % fif
T D 720N A T RO OB TR & SRR AR S
FRECTRL7Z LIS THRELRBELZITTE ) BRED
BRICEHOEEET 5,

—

)

10)

11)

12)

13)

14)

15)

e PN

M. R. McCartney, D.J. Smith, R. Hull, J. C. Bean, E. Voelkl
and B. Frost: “Direct observation of potential distribution
across Si/Si p-n junctions using off-axis electron holography”,
ApplPhys. Lett., 65 (1994), 2603.

W. D. Rau, P.Schwander, F.H.Baumann, W.Hoppner, and
A. Ourmazd: “Two-Dimensional Mapping of the Electrostatic
Potential in Transistors by Electron Holography™, Phys. Rev.
Lett., 82 (1999), 2614.

7Z. Wang, T. Hirayama, K. Sasaki, H. Saka and N. Kato:
“Electron holographic characterization of electrostatic
potential distributions in a transistor sample fabricated by
Appl. Phys. Lett., 80 (2002) ., 246.

H. Sasaki, K. Yamamoto, T. Hirayama, S. Ootomo, T.
Matsuda, F. Iwase, R. Nakasaki and T. Ishii: “Mapping of
dopant concentration in a GaAs semiconductor by off axis

focused ion beam”,

phaseshifting electron holography”, Appl. Phys. Lett., 89
(2006), 244101.

I e ReRl, KEE®, SR8, HFHIER: “E7sa s s
74 ku—L Y SEMEEE VSR L — F oA, i
TR, 134 (2015), 33.

S. Anada, K. Yamamoto, H. Sasaki, N. Shibata, Y. Hori, K.
Kinugawa, A. Imamura and T. Hirayama: ‘Precise
measurement of electric potential, field, and charge density
profiles across a biased GaAs p-n tunnel junction by in situ
phase-shifting electron holography”, Journal of Applied
Physics, 122 (2017), 225702.

N. Shibata, S. D. Findlay, Y. Kohno, H. Sawada, Y. Kondo
and Y. Ikuhara: “Differential phase-contrast microscopy at
atomic resolution”, Nature Physics, 8 (2012) 611.

N. Shibata, S. D. Findlay, H. Sasaki, T. Matsumoto, H.
Sawada, Y. Kohno, S. Otomo, R. Minato and Y. Ikuhara:
“Imaging of built-in electric field at a p-n junction by scanning
transmission electron microscopy , Scientific Reports, 5
(2015), 10040.

J. Yamasaki, K. Ohta, S. Morishita and N. Tanaka:
“Quantitative phase imaging of electron waves using selected-
area diffraction” Appl. Phys. Lett., 101 (2012), 234105.

J. Yamasaki, K. Ohta, H. Sasaki and N. Tanaka: “Observation
of electric field using electron diffractive imaging”, 18th
International Microscopy Congress, Prague, (2014).

R. Sagawa, H. Hashiguchi, H. Sasaki, R. Ritz, M. Simson, M.
Huth, G. T. Martinez, P. D. Nellist and Y. Kondo:
“Development of fast pixelated STEM detector and its
applications for visualization of electromagnetic field and
ptyvchographic reconstruction using 4D dataset”, 19th
International Microscopy Congress, Sydney, (2018).

K. Sasaki, H. Sasaki and S. Saito, “Differential Potential
Distribution Observation in Transmission Electron Microscope
with Conventional Thermal Electron Gun” Proceedings of
Microscopy & Microanalysis 2018, 24 (Suppl 1) (2018), 26.
WA, W ER, BEE—, MEFHHE, ARG, TCHESE:
CIAAD T AR A W L 7B O BURREE", i
LR, 138 (2019)

J. L. M. Driscoll, S. R. Foltyn, Q. X. Jia, H. Wang, A.
Serquis, L. Civale, B. Maiorov, M. Hawley, M. P. Maley and
D. E. Peterson: “Strongly enhanced current densities in
superconducting coated conductors of YBa2Cu307-x +
BaZrO3", Nature Materials, 3 (2004) 439.

Y. Yamada, K. Takahashi, H. Kobayashi, M. Konishi, T.
Watanabe, A. Ibi, T. Muroga, S. Miyata, T. Kato, T.
Hirayama and Y. Shiohara: “Epitaxial nanostructure and
defects effective for pinning in Y,RE---Ba2Cu307 — x coated

HAETTRRE 1385 (FH31FE2R) 9



R R ERADF LY

AR - B GER R D 72 D D SE IR AR T Al

16)

17)

18)

19)

20)

21)

22)

conductors”, Appl. Phys. Lett. 87, (2005), 132502.

T. Kato, H. Sasaki, Y. Gotoh, Y. Sasaki, T. Hirayama, K.
Takahashi, M. Konishi, H. Kobayashi, A.Ibi, T. Muroga, S.
Miyata, T. Watanabe, Y. Yamada, T. Izumi and Y.
Shiohara, “Nanostructural characterization of Y123 and Gd123
with BaZrO3 rods Fabricated by Pulsed-Laser Deposition”
Physica C, 445448, (2006), 628.

T. Horide, K. Matsumoto, H. Adachi, D. Takahara, K.
Osamura, A. Ichinose, M. Mukaida, Y. Yoshida and S. Horii:
“Evaluation of metallic nanoparticles in REBa2Cu307- 6 (RE
=Y, Gd) thin films by small angle X-ray scattering” ,
Physica C, 445-448, (2006), 652

J. Havsky and P. R. Jemian: “Ultra-small-angle X-ray scattering
at the Advanced Photon Source”, J. Appl. Cryst. 42, (2009) 347.
G. Beaucage: “Approximations Leading to a Unified Exponential
Power-Law Approach to Small-Angle Scattering”, J. Appl. Cryst.,
28 (1995) 717.

K. Kobayashi, Y. Takata, T. Yamamoto, J.-J. Kim, H.
Makino, K. Tamasaku, M. Yabashi, D. Miwa, T. Ishikawa, S.
Shin and T. Yao: “Intrinsic Valence Band Study of Molecular-
Beam-Epitaxy-Grown GaAs and GaN by High-Resolution Hard
X-ray Photoemission Spectroscopy , Jpn. J. Appl. Phys., 43,
(2004), L1029.

Y. Saito, M. Nakamura, A. Kimura, K. Yamaguchi and M.
Ito: “Characterization of SiNx/GaxInl-xAs Interface using
Hard X-ray Photoemission Spectroscopy”, Jpn. J. Appl. Phys.,
46, (2007), 5771.

T. Doi, K. Kitamura, Y. Nishiyama, N. Otsuka, T.Kudo, M.
Sato, E. Ikenaga, K. Kobayashi and T. Hashimoto: “Analysis
of Cu segregation to oxide-metal interface of Ni-base alloy by
HX-PES”, Surf. Interface Anal, 40, (2008), 329.

HABETIRMRE138S (FR31F2A0)

10



