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A success has been achieved in preparing thin films of isolated individual single-wall carbon
nanotubes (SWNTs) that are aligned in a specific direction. By the isolation of tubes, these
thin films retain the near-infrared photoluminescence inherent in semiconducting SWNTs, and,
because of the tube alignment, exhibit strong optical anisotropy such as polarized absorption,
polarized photoluminescence and birefringence. An achievement unprecedented in this
fast-developing and competitive field, the present result must give great momentum to the

elucidation and exploitation of optical and optoelectronic functions of carbon nanotubes.
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® LBJAICEILT - AIST Today, Vol.2, No.10, p.7 (2002) .
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Jpn. J. Appl. Phys. Part 1, vol.42 (12) ., p.7629 (2003) .
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A hard metal as a new concept with a binder of FeAl intermetallic compound has
been successfully fabricated via combustion synthesis reaction. The obtained
FeAl-WC has had 1.5 times higher transverse rupture strength than the other
studies. And it has revealed 7 times as good oxidation resistance as a commercial
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hard metal. Moreover, the control of Al content for FeAI-WC has made it possible

to prepare both magnetic and nonmagnetic materials.
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Because of wide band-gap, silicon carbide is an attractive semiconductor material
for the advanced low-loss power semiconductor device, and much research
has been done to realize it. We recently developed I[E-MOSFET (Implantation &
Epitaxial MOSFET), in which p-well is composed of heavily implanted bottom layer
and lightly doped upper epitaxial layer. The fabricated device exhibits a lowest
on-resistance among the normally-off power switching semiconductor devices.

This result largely advances the energy saving technology using the power

semiconductor devices.
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A program “Saltie” which analyzes network-structure was developed. By using

“Saltie”, | analyzed and visualized a network structure of researchers in AIST and

their co-authors (as shown in Figs.1 and 2). The value of short path betweeness

(SPB) was analyzed and 10 linkages with large SPB are visualized.
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Superconducting devices have been playing very important roles in various area of our
life, e.g., energy technology, medical science and physics. Performance of the devices
is restricted by temperature, current, magnetic field and electromagnetic forces, etc. In
order to improve superconducting devices, various development is necessary for those
factors. Acoustic emission (AE) method has unique advantages, i.e., it can monitor
global information of superconducting devices without disturbing their electrical insulation,
contributing to development of superconducting devices. We have been developing the
AE methods for the application to alternating current superconducting coils which require
higher performance than that of direct current superconducting coils. A large-scale
superconducting coils including Central Solenoid model coil developed in International
Thermonuclear Experimental Reactor program were also monitored by the AE methods,

and new results have been obtained.
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A SiC-static induction transistors (SiC-SITs) with buried p+ gate regions by using
hexagonal silicon carbide (4H-SiC) has been fabricated. The new SiC-SIT has
breakdown voltage Vgg 700 V and specific on-resistance R,,s 1.01 mQ-cm?, which
is the smallest R,.s in the world for switching devices of Vg 600 V~1.2 kV class.
The SiC-SIT will reduce power loss extensively to 1/12 that of silicon insulated gate

bipolar transistor (Si-IGBT).

SICEEFRGE NS VYIRS
pAbEESR (SIC) 1k, ¥ a > (Si) &
HBLCNY FFy v TIEHAHI3ME &
Jiv K\l il 5 7R AR R EE A3 KU 108 &
KEWT2O, i B R i VB
NTHBYH., Silcfib 2 BILEHHL <
7 — R T ONEEARR & LTt S
TEH S FgE - FFERHED ST
W5, SICEH WY —FT-OFT
b BEFLEM T YRS (SICSIT:
Static Induction Transistor) (. SiCH§
PO WETBEE (~900cm’/Vs)
*TDF FAENPEL, B VKDL
BHAA v F 7R FELTHRSh
TWwh, SITOMREZ ) L5720
DF—FAL ¥ M, Fr 2 VHEEE L
NRETHMAECE 200 TH D05, R
WA 5T & 72038 T LA L

VTR EN TV S HETF 2 &0 TSIC
DOFF AR FF O W HAFTE DRI 1E
FEWER L 2RO TV ad ol

HBIEKE/ER SIC-SIT DRFE

bivbiid, p+7 — ML O
AATEREREOFEFEN N7 IR Y
(A5 — MUSICSIT @ M1ZH) %,
MBI L8 ET o X TIER
L. WE700V. # ¥ #5101 mQ-cm®
E w9, M EE0 V~12 kV5E @ A
4y Fr7HZFFELTUL HRERA
DF WP FER LIz, TNITED,
WD Y N=FHFETHNSNRT
W % SEIGBT (Insulated Gate Bipolar
Transistor) & HE LT, EHHELE
/128 RIEICHIR T & 2 b @ & Rk
HoTWnh,

n drift layer

1 #A5— EUSICSIT &
FORERIVE



UY—=F Ky b5V

(@) b x vy x (© (d) (e
PRV AEUR. SN — —
n- n- n-
p* RS | P P e p* p* o p* p* 3 p* p*
Torus S AAVER BRI
n" n- n- ' n ' n
n+ n*+ n* n+ n+
|

2 EBAS— B SIC-SIT RFO7OEX 7 O0—#HHEE
P’ F'— MEFZELMT D RS54 Ty F Il RUBHIEEBE ENOIESF vl FRUBKTIZZ0) ZHCRREL.

K212, S EH 72\ PH%E U7 A 7 —
I RISIC-SIT o 3% T.4% o B [ % 7~
9, 9. (a) nt4H-SICEM FiZn-F
V7 NE, pt7r—NgEx ¥y F Iy
VIEESES, kIS, (b) oLy
F U EICE Dp+r — MR B &
¢, W LB EEZTERT %, 20
IyF oy 7rat Z0kEE (p+7— b
IR DONEx, B & o 72p+7 — b 3K
DORIFEY) 2 X ) ETF ORI IRITTE
ENBD, FTOBREF Y RS
Bl ar AR HHE L L
79 2D EETH D, S,
Iy F Y ITRAIMERTITEE L,
FIA Ly F 75t FAM, 7R
JEJ3. # Adiat, Wil ofodfb% X
BT EIZX Y, Tl e i A P
BT 22 LWdTITREIC R -
770 ZOHMERE I, (0) nTF v RNV
A LYY F T v VREIC X DK
T 5, WH, TEFFTy VEERFE
WA ETirb 255, SICHMRD
MNPy F vy VEEDSE
7 GREE, T AWELR L) 2 RE{bs %
T EIZXY, RS L To Y
¥ X VRSO THREICE B o
72 ZDH%. (d) n+V — AHERZ A
F EATE S TR L, AL
# (1600C) # LT, (e) V— AR &
FLA VEBERKT S ETETD
ST B0 TOXHITLUTIERL 723
A4 — b RISIC-SIT % 1 o I 1 7 1~ B
MEE T, p+r — MEBDSE A

MbAEN, TNEO/ICYT73I 7 n
Y OIETn-F % FIVEEATER ST
Wb ZERG05(H3).

TR NSV IATHEIESTRIENR
AR L 72 3A 7 — - BSIC-SIT
DBEIE - BIFFE T, ©— PEE
V=25 VIZBWTL0l mQ -cm*: W9
EHO TRV Vi S (K
4)o W EEETIE, Ve=-12 VIZ B
WT700 VOIEAFH LN THE Y, &
N TITHE S N7-SICEEDH 72600 V
~12 kVIFED AL v F ¥ 7 H -0
Ty b F VP EH S 7,
kDAL N=FHETHYLNRT

3 EiAS'— hEISIC-SIT RFDMEEF
BRSO

REIEER -

J\ER. EANR) .
RYPEFREMRESHEER. 1p-YKS8.

IR Y THFRSMEE]

WBSST— k5 TR ¥ (IGBT) 1.
iy F£600 V. F > #H12~13 mQ -cm®
RETH D720, WERDDDITHRT
1/12 & Kl 7 T IJ I OB AT RIS
HLEBOOND, oo SNIER
L 723 3A 77 — b BISIC-SIT A4 It H 43
P BWTHEML SNz HA, 20204
I 1 C D FRADSE D Ji W 77 A B O H
AN, 19904 DO IR ASE 0 42 j i A7
AP E DL %IZHYS T2 L RET 5
NP/ B

1.0TmQ-cm?
@200A/cm2Vg=2.5V

J,(A7cm?)

Vg=0.

Ve=0

L L L
04 0.6 08 1.0

Vo (V)

L L
0.0 02

B4 {@AY— M SICSITRFOBEER
15

HEWRE | @AER, ) B, sF&Ek (\D—TLJ OZIRRREYS—).
KEET) (ILBERZRF RS T AR aZRED) |

55T 4R 2005-065469 [FRLESR bS5V IR YEBERUZTDRETE] (HPRE.
EEHRK T 17F418 1 8 EAS— U SIC-SIT OBESUFEEHE] 55 52 [t
TUAUU=X 1 ¥ 17 £ 3 B 28 B [&&1 V-5 BaOR(ILER/\D— b5

BT SEhE. BiRESSHE . BRIBEEE, H5E 2005438 298~48 15H.

E £ iff ToDAY 2005-06

35



B A& Daiji Fukuda
d.fukuda@aist.go.jp
SHRRAENTIRERPT EBRKET AR
U—TIRERRE ARE

ZREROLU—F/D—PLTR)LF—DIF
HRFF - (G - M (TR I S RF(CIES.
Fle. BEET /A RAZRVCEREY
VI T # bUEHRIDRRAREICE. 5t
ATOYT 4 PEFIPREARFEE EH
BTHEDO TS, 7/ T4 hZIAP
F/IVO FOZIRBEDDEHFTIE.
CDRIBIVIINT# hUICETDE
BEOSAIRMIERESN TS,
FERIF DR SERBHDIFFICIHA 51N
B K S7FH LWMRED B DRI NEA T
TEVEBRI TS,

36 & #& i ToDAY 200506

L= IRIF—IFEDHEFE
IIVAL—FRRAT RIVE—X— 5T 1~ X — 5 DESIBEIRE

T, ERFCTR/IUVAV—YORRDLHD EEBIC, ZOIRIVF—IRED
DS <HIFENTWVD, HLDTIL—TTIE. BiTe FEFFABRTZAN

CRREAOUX—5 &, HDRICKDERIRILF—AEFEZRAVCRER
EVRT LZRFE U, INSICKD. BHICEEFRNIRIVF—REOMIRZ
IR LZBERELTVD,

In order to establish a national standard of laser energy for single laser pulses, we
have developed a calibration system for laser energy meters used in industry. A
reference calorimeter for measuring the absolute laser energy is composed of Bismuth
Telluride semiconductor-based thermocouples and a high absorption optical cavity.
To calibrate the sensitivity of devices under the test, we have adopted a simultaneous
measurement method by splitting an optical laser pulse into two branches. Based on
this measurement system, we will soon supply the energy standard.
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