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Strategy for Preventing Vehicle Collision due to Drivers' Health Problems
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Development of Toyoda Gosei Original Inflator

Keisuke Mori *
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Abstract

After the airbag was installed in a car on the
market for the first time in the 80's, spread
rapidly and all almost models have been
equipped normally in  Japan-U.S.-Euro.
Regulations and rating revise of each country
advance in recent years, the rate equipped with
the airbag for the side impact such as the side
airbags and the curtain airbag goes up, too and
making the airbag efficient is requested. A
hybrid inflator (gas generator consisting of
pyrotechnic and high-pressure gas) that was the
most important parts that greatly contributed to
the performance was developed for the first time
as Toyoda Gosei, and mass-produced.

The technology with the highest needs is
developing the airbag at the early stage. By
using high performance pyrotechnic the time to
first gas was shortened, and make it possible to
develop the airbag at the early stage.

Moreover, considering to product inflator in
house, in order to set up in the same to existing
airbag module process building, pyrotechnic
parts ware made a unit and made it outside the
regulations application.

In addition, as the new gas filling method was
developed , the inflator with a small mass
variance was able to be developed. It became
possible to make the inflator with a small
variance of output as a result.
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Development of Side Airbag for “Kei” car

Kensaku Honda *!
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Abstract

It is forecast that the test requirement with
which the side collision form 1is severe is
introduced in the car safety regulations of Japan,
the demand of the enhanced safety rises, and it
will be thought that it especially becomes severe
for the “Kei” car (=light motor vehicle) in the
future.

Because the “Kei” car has the narrow space to
put the side airbag that protects the crew
compared with the passenger car at the side
collision and to absorb energy.

Then, the side airbag with thing that was the
point that improved the safety of the side
“Kei” "Quick
deployment" and "High amount of the energy

collision of the car to make
absorption" was developed this time.

The side airbag that had front and rear
chambers and was set Karakuri on the middle
with simple structure sewed with the cloth was
developed .

In this content, it reports on the mechanism
and the effect of the energy absorption in this
structure.
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Abstract
CO2 is a chemical compound which 1s well
known as used in soda and dry ice. On the other
hand, CO2
Generally, it is said that CO2 is a contributor of

is famous for greenhouse gas.
global warming. The amount of CO2 in the whole
world is continuing to increase, and the efforts to
reduce greenhouse gas emission have been
carried out in the world.

However, if we look on the bright side of CO2, it
is a valuable resource as non-petroleum-based
material because CO2 is in abundant supply,
affordable and have no toxicity. Therefore, CO2
utilization technology is studied intently.

In this report, we will introduce CO2 utilization
technology trends in the world.

CO2 has already been wutilized for wvarious
products and is spreading for other applications,
such as reactant.

When resin or raw material is synthesized from
CO2, we can reduce the amount of CO2 by
chemical immobilization and also realize non-
toxic-synthesizing methods. In this regard, we
consider that CO2 utilization technology is an

environmentally-friendly approach.
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Abstract

With digital image analysis software called
“Imaged”, we studied to estimate average
diameter, aspect ratio, and distribution of the
diameter, of the elastomer particles in the
morphology formed by olefin-based polymer
alloy including talc. The image analysis method
we adopted 1s that the threshold is determined
by referring to the composition of material. It
excludes arbitrarinesss of the engineer.

We tried to apply this method to estimate the
diameters of particles in the morphology of
olefin-based polymer alloy materials extruded by
each different machine. As a result, we could
observe a tendency that the impact strength
value of the molded article of those materials
declines as the diameter of the elastomer
particle in the morphology of the material is
large. By digital image analysis, we can grasp
the target value of the diameter of the particle in
the morphology to ensure the minimum impact

strength of the molded article of the material.
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Development of Driver Monitoring Steering Wheel
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Abstract

In recent years, the number of accidents caused
by desultory driving and inattentive driving
occupies the large percentage. To prevent such
accidents, these accidents will be expected to
decrease by properly warning the driver when
the doze and inattentive driving are detected.
However, there is no effective method for the
heavy-duty truck and the long-distance coach to
prevent a miserable accident caused by the doze
and inattentive driving.

As the measures, we report the driver monitor
steering wheel that can be attached in the after
market.
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Crystal Quality of GaN Films and Island Density of AIN Buffer
Layer Grown on a- and c-Sapphire Substrate*:

Koji Okuno*2

= =

BIEDOGaNR HALEDIE, 19864EICBR &7
RIEAN Y 7 7 BIC X > TR REAFZELI D L 72D
Y77 AT EWR EICEMEGaNKE N EEL L 72
ZEICkoTRELTEE. GaNRZRLEDD :H A
I GaNfE fbJE O m i E LR R b s, B
7 7 A T EEWR EGaNE O S E KRN v T 7
BIZLoTRELLLFELELOD, GaNEFIZIE
ART2ITHI0%m 2 & O BEEANL & FEE D b S K
MIFTEL, LEDOYeH M E& T Tnbd. 20
2y, BUEICEB W T AL FE & anfa (A5 o
PN EBEMEO—o L LTHEHE SR TV,
ARG T, 774 7R EICE S EGaNE
EERALOREA D =R LEHLNET A L%
Az, (11-20)af & (0001)citi ¥ 7 7 1 7 Fetk b
2R L7z GaNAR R Jg O fG i i B OE WIZHEIR L,
affii it 7 7 A 7 HM EDOAINNS v 7 7 8 LRk
E1# 0 GaNJg DT — RIZ oW Tl %
Tole. TOME, Y774 T7HER EICESE
GaNW#s 2152 %121%, ANy 7 7 B OR: b
BEZ/NSLSTHILERDY, ZDHITITAINA
v 7 7 BOEMEEEZ T =— LS L o THIE
L, AINfEREY A X2 RELTHZLENEET
HHZEEIHALNE LT,

Abstract

Low temperature buffer layer technique have
enabled high quality GaN films to be grown on a
sapphire substrate, which have large (16%) lattice
mismatch, and have led to the present development
of GaN-based white light emitting diodes (LEDs).
Increasing the light output power of LED requires
improving crystal quality of GaN films. Although
GaN films on sapphire substrate were greatly
improved by the buffer layer technique, GaN films
still contain threading dislocation density as high
as 10%m2, which impede improvement of output
power. Therefore, threading dislocation reduction
in GaN films is still a major issue.

In this paper, to clarify growth mechanism to
achieve high quality GaN films, AIN buffer layer
and initial growth mode of GaN films grown on (11-
20)a-plane and (0001)c-plane sapphire substrate
have been investigated and compared. Results
show that it is important to control the solid phase
epitaxy of AIN buffer layers by annealing, and that
increasing the size of AIN islands is essential for
realization of high-quality GaN films.
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2 Koji Okuno A7 hEFH1HAMTE  E1Hdii=



afi, cilit 7 7 A 7 HK FAINAS Y 7 7 @D BE FE L GaNJg D L i 'E

1. [ZL®HIC

GaN% HEALEDIZKERE S - EHFmE VD
B 5,
BIHOYIRE LTSN, 2k, T2
A AR EVERL AT RE 72 1 A0 L 72 GaN A& A B
DG REEAEL6% E DV 7 7 A 7R B
%ﬁb,%“%%%#%ﬁommﬁiﬁbt%
ThHsY. RENCEE R 5D BT
%%%é?é%m%%wé_&mﬁwfbé.
%ﬂﬁ,%ﬁ&%%E@%%ﬁﬁﬁﬁﬁé&ﬁ
ERICIIEM OIS REN AL, EFE S
PR R — %%W?é% ZHENL 72 & DG
KbaxERAE S, mEOMELZIKRT S50
5THD. - T, AlGaAsGaP, ZnSe7Zx Y
DFREFEIZENS OV 7 b, X3k T+ REE
ZZD /NS~ T o (BFR) F AR 2 O TRE B R R 23
IThh s, L2L, GaNIZIN®DREERSIEDN &
KAV EROERPNETH T2 &, T
EFDOLLE - T ~T B R DIFEL 7202 &
O, ITELSLRVWER, T bbby 7747
R8iC, GaAsZED~F oz FHE S % %245
otz TORTY 7 74 7RI, &IET
FOEFONHsZ %3 M PEN B2 &, L%
fili « RKOBEBEFELNART NI & v 2B H D
b HW L., KRERKFRIEAEIC
X0 ERERAE LI Tt 7 7 A 7 5K
b S GaNAs b E I, 19864F AR IR 58 % & th
e LT —7C k- TR SN IKIRHEAE
RN (L, TNy 77 EESICL -
TEHL, KBy 77 BEBEOHFEALEDD
m%%gwt7v47z» k& ooV, &
i & GaN g @ FE 8L GaNJg o p 1L,
InGaN% /= & 7/1//\7‘ D%L&b\otﬁ@
LED ® FRALIZ B AR AT R 72 E2 0 23 IR % 12 piC )
L, B HAMKTIE19954FIC @ EF ALED DR
bW EBLL 72, Dk, HELEDIXHR LW
A ZRT, BAEICE > TIHkx OEEICHER
AR TFNRAL AL LTREBELTNS.

GaNRLED ® &t AL IZ 12 GaN#G &b & o &
Bk oD, 7747 HK FGaNE D
AR ITRE ANy 7y I ko T RE %
L7zt D@, GaNJE Pz R 72128108~ 109
cm2h O ELEERT & XN D RS R N TEE T
4. FDR, BAEICBWT LA E &2 iz
KT 2 O FLHFERE O — o2 & L Tilam

KRNy 7 T4 FOSEIRITHEH S,

TV BY,

Eominr 2 I S 5 ik L LTiE, (A
FR) M T 5 GaNFEB O 1 i b A LEH S h
BN, a R NRBEPEMD R THENS L, ¥
RAZIZ E P 289 5. RE QB AREAE
ERDYV T A THER EA~DOFENELEDD EH
X GaN R Y-8 R LM FiT 6 23 8 <, Z2fli oK
OREN™ESND~T v R B2 E A EGaNE &
FEHLEWE 5 Z LIZFLEDO H 22 5 KICHBWTIE

WICEHBETHD. %of Ny 77~ Tu
%mi&mmﬁ VEBEMRTTH Y, E@EEALE
ATD%&L’W@ WCHERE T ANy 7 7 @ CIE
RENDZ Eo D, HIBEEAE KO ZICIE
Ry Z77BOELENF—HRA L FD DT
»H5.

IR N> 7 7 8% T EE 72(0001)cii GaN
KEREGONDT 7 7 A 7 WO H AT IX
(11-20)aifi, (V00DciE 23 dH 5. —fEIIZGaN
ARLEDO ®E Zideli Y 7 7 4 7T HREBH VB
DA, ali et 7 7 A T W BIZFESM TRk
EE&HE7-GaNB o BEiE % E L, amit 7 7 A
7 M EGaNJE D S5 hicii V7 7 A 7 HMR EGaN
X b nZ ERRESATHEY. L,
FDOAH=ALNIRBATH D, ST 41T, a
MLt 7 74 7 5 EGaNE o B i@ s 5 T
DEICERL, TOAD=ALEMHATLHZ L
2 GaNJg O Bmis L BRI L - THEHETH
HEEZE KWRETE, Y774 7 EREIC
KEAN B EGaNg #1525 & ORI Ny 7 7 @ o
WA E A O N T 52 E 2 HMIZ, alfiéec
Y77 A7 B EAINA Y 7 7 @ L GaNJg o
il b S B D W T HURRRGE L 7= O TS5 5.

2. afl, cEAY 774 7ER

alffi LcliiDY 7 7 A4 7, K OchiGaNE D i1
fidsl 2 2z n2nE— 1 A)BOIZ/RT. ammy 7
7 A TIX2[ERFRME O R H O 5 I 2 F5 D,
cili 7 7 A 7 e GaN & [F4£ o 3wk Rt o S
A OFREAEE L2 >, alfi, cliit 7 7 A 7 4
& ciGaNEg & o= v % %3 v LR ITE
— 1 (CO)DciiGaND Ji 7 Fid 51 % B — 1 (A)(B) D
BT 7 A T EKROFE RSN ERA DY B4R
B, ‘=11, Y774 T7HEK EGaND
It?#/&W%M BT ARG, BEIRMR
YErE ol EERT. clm 7 74 7 HEK



afi, cHEY 77 A7 HEMEAINAS Y 7 7 O BEE L GaNJE O dh i E

A) Q1-20a@ % 7 7 A 7 O FEFERF
dn=8.241A

\
[}

\
! N

\
o c AT

QO b8

X -1

0-10] #0)
(A

(11-20) amE.

FGaNE TIL, #& 7 RIES#E, BEREES
NZEI, 16%, 25% &7e5. 5, am¥t 77 A
7 M EGaNE LR ORI HIEN R D %, B’
— 1 QIR TEICY 7 7 4 7 »Ol0001] &
@[10-101 77101 TH 7 RIEA 75, B ER N
Birs. aﬁ%774?@®mﬂm3W?@%%
RIS 7, BRI CcH Y 7 747 &
GaNOBR EZE LWy, 7 74 7 D@[0001]
T T REEEN6.3% & /&L, BEE
BHFEIT34.2% & K&V, LI, ZHDDOEWVHR
AINS w7 7 |8 O BAIRE & & GaNJg O #f i fh'E

WCED XD RENE LT ONERAICERNT
LTwn<.

3. EBAE

FERIL, afd &cliV 7 7 A 7 MM & RIRFIZ K

JFICE Y P L, AEEESHREEMOCVD)

K-1 a@, cEAYI7A7ERLcEHGNBEDI
AEXT Y IIBEREBRFTIREEE, BWERREE

TS VBIER TSI | BMEARERE 2

Al T AT @ [1-100]gan // [0001]s4p -6.3% 34.2%
TR 1

ciriGaN

@ [11-20]ax // [1-100]s4p. -16.1% 25.5%

ey 77 AT
TR 1
ciriGaN

-16.1% 25.5%

[11-20]gax // [1-100]gqp.

(B) (0001)ciEi ¥ 7 7 A 7 D R FBLH

OOO

@@QO

(C) (0001)ciE GaN o J& 7 B 3|

[11-20]

d= [10-10]
4 ;581% 4 112l

dgan = 5.524 A

7/»;:17A(A1)

000 cEY 774 7, KU (0001)cEGaND R FEF

FEMNTWwo72. Al, Ga, NOJFEEE LT
TMAl, TMGa, NHs, ¥+ U7 4 2& L CHe%
Az, oz, 774 7 KK %E1100°CLL E
OHeF CH—~ N7V —=v T L. D%,

#1400°C £ THIE SHAINAS v 7 7 B 2% 10nm
Hffixt®H7-. ZLC, GaNOERE TH D
1000CUl EF THIEESE CTH E NHs H A 1 ¢
AINEOT7 =— VI 21T~ 7=, ZD1%, TMGa
ZEALTGaNE i E S8, o7 vidam
K Qelfith 7 7 A 7 R EOHEREZ K ONT =—
WEDAINAN Y 7 7 &, S HICHEENK40, 160,
640nm O & & P BEPE O GaNJg %2 & L7-. &F
ik, XmWIR, KEET— FOBZEDOHIZH T
M B EE(AFM) M E, i EoBlEo 41

% R - AR EE R SR (TEM) I E, 5 54 8 O 5 b i
B OMIT OB I1ZXa v %7 —7 XRO)HE
T T2,

4. R

4—1. AINRYy IO 7BOEERE

B—2i2, HfEEX LT =— V% ODaifi, cif
Y7 7 AT R EAINA Y 7 7 B OAFME % R
9. MEREE 1L CiX, amm, crmY 7 7 A 7R E
AN w7 7Sz, BT L 72402.3x1011
em2h OEEEOAINFERENBERIND. 7=
— LHi#% CAINFS R B 2T 2 &, 7=—/1
WX > CAINFERENKEL o TWD 2 N
fi£ 2. ZAUITAINGE fb B O B A ERE S R & T



afi, cilit 7 7 A 7 HK FAINAS Y 7 7 @D BE FE L GaNJg Df ih g

HZLERLTWD., —J7, aiécliV 7 7 A
TEWREOT =— L DOAINN y 7 7 J& % g
T 5 &, a7 7 A 7 EH EAINGE B oI5 0
CHiV 7 7 A4 THWREXY H K&, AINFERE
BEIXZNE15.6%X1010, 7.9x1010 cm2TdH o
7. 9t~ T, aifi, clHit 7 74 7R ETIX

T = — LI K 2 AINGE & 5 O [EAH B R 1S E WD 3
HDHENMD.

4—2. AINNy 2 7EBHPORBEEM
B—3i2, #fEE®K &7 =— /L% Dalfl, cii
Y7 7 A T HKREAINA v 7 7 & h o E@sir
B2 dN T 5 %12, SFETEMBIE 217 - 7o fb
Hxz7. FHRTEMBIZIZAINE 7 7 4 7T
e LB RO TEE T L7 Y D)% Bl5
TX, AINNy 7 7y @R O BEIEHEEILZ O
ET VIV VR THZEICEY AREL D
ZLENAEETH D, AINA Y 7 7 @ o B ifhis
MIZET L7V OKERICTFEET S 2 &N
fR->THVY, ZoKESITE—3E@IRT
EOWCHBGRE(T =V =T B Y )T 5D
WX VHRICHER T A LM EkS. BT L
TV OKERET Y N H & T, AIN

Ny 77 REHPOEBRIENELZ LS - 2%,

HERFE 1% Cldaim, cim W7 7 A 7 b EAINS
v 7 7 RBILIZIEFIZZ VN, T ==tk DY
TTEBAD L, TOHBEE Tam, clit T 7 A
7K ETENEN, 5.4x1011, 7.9x10!1 cm>
Thole. T70bb, amV 7 7 A 7 M EAIN
Ny 77 BOGNelEiYy 7747 EXLv b Bz
NN D 72wy, AINS w7 7 & v 0 Bl a7 8 L
L4 — 1 TEHAM L 72 AINGS b B % B L oo B1%
A7y b T AER—4D XI5, AN
BB E N D0, AINAN w7 7 B o B
(LB S D72 L RS .

4—3. afi, CEAY 774 7EIRLEAINAY D7
BORRBRTELGRHNTBENE

alfit 7 7 A4 TR FAINR Y 7 7 B D7 =—
Itk DFE RSB E L BB EE NcE Y 7 7 A
THMR FICH AR TAORWEEB A, alfi & el
7 A T I EAINAS Y 7 7 EOREE L KT
BEENOER BT, BREEX, T L7
Vo UoORBENSAINAN Y 7 7 8O E8E
HEL, REbL-7Y. F—212, AIN:H 7~
AT O AESE, BEEOHEME, KO

alfi 7w A TR clhl 7 A T EN

10.0nm

AIN/S w7 7 EHERE I %

ERESTEE~23x10" em”® | EREFEE~2.3x10" em™

0.0nm

AN/ V7 T m— A

i

-2 a@E, cAYI77A T LEAINNY D 7ED
HHREE%R, 7=-——ILEOANE (500nm)
Al 7 7 A T cliF T 7 o T

(B)

AINZS w7 7 R

S

ANy 7 7 T

B FE~5,4x10" cm ™ B {8 FE~T 9510 em™

-3 a@E, cAY 77447 LEAINNY I 7ED
WHEE®, 77— IILEOEETENME

1.E+12
o //
& cEHY 7 74T EHRE
»
g 6.E+11 |
z f ~
Q /éﬁi'ﬂ‘7747§ﬁj:
5 4
H
Z I
R YD —
1.E+10 6.E+10 1.E+11

7 = — L% 0 AINGE 5 5 55 E (em”?)
B-4 F-——ILEDANEZREFTEL
AINRy 2 7BhOEEEGRMNEEDORE R



afi, cilit 7 7 A 7 HK FAINAS Y 7 7 @D BE FE L GaNJg D ih g

®-2
HREEE, GBUEE

afl, CEAH 7 7ATEBRLEDOT=Z—ILEDAINNY D 7EDIESE X vILER, BFIFES

TERX T BT REEES BT FEhEEE | S EE
BIER (%) () (em® | (em?
@ [1-100]a // [0001]5ap -3.7 -0.0192 ()

77 A THEREAINA Y 7 7 10 "
a7y A TR AN Y 7 R e o] 1000, | 182 | 0.0056 GEi | 0010 | 2410
CHEIY 7 7 A THEWR ANy 7 7B | @ [11-20]a / [1-100]s4p, -13.2 -0.0017 (A | 7.9x10"° | 7.9x10"!

Al W - T - y
42, 4 2T R B R ) 27 (7RI LT 7 (7

RT3, R EOHEMENS, af,
ciitr 7 7 A 7 HA FAINAS » 7 7 g 2 JEfE =
EZITTRBY, M AEREEOFHERBREL &
T5. XX v L EEAO[11-20]an /) [1-
100]sapphire D, alfi & eV 7 7 A 7 £ FAIN
Ny 77 BOREREIZIIEAERICTCHD. =
NEFR—2TrRT L2, QOBEGETITHK TR
AFEN13.2% TCEHE LW LICERT . —F,
alfliV 7 7 A4 7 HEWK EAINAS v 7 7 & o O[1-
100]aiv // [0001]sapphire P = B % % 3 % )L B{RIZ
BUIABEEZ, Qo 2x T v VEZE LY
HREV. IHFamt 7 7 A 7 ER EAINAS >
T7rRBOODOTEHX X v LERIZBIT 5T
REEENQILYV /NI EICERT D ES
ZAOoND. MIAEEENRENVIFEZE X X
VX INVEDOEITIRELI Y, EEHEKIEDL S
WWHEKREZE XY VEBOREIZII AT 4 v
MR SN L 2D, alit 7 7 A4 7 Rl
FAINANy 7 7 @I+ AR ESZDO/NNSHOD
TEEX Y VEREROD, cli 7 A4 7 L
X0 I AT 40w MBS ST, EREE
NREL polztBZBZbND. WE-> T, aM, c
T 77 A4 7R EAINA Y 7 7 8O #E & 5
FE e QAN FE D& WO 3K T R IEG ZE D E VN
R LTWDEBZLN, BIAESENNS
Va7 7 A T IR TR R X — DN E
W4, cli 7 7 A TEMREXVE T =—1IC X
HAINFE R E OB ERENMEEL, A XDK
TV E M E OAINKE B SN S, AINN» 7
7T OE BN EBENEDLEZEEZLND.

4—4. GaNEREHOHOERERE

WIZ, affi, cli ¥ 7 7 A 7 HIK FAINAS » &7
7B LIS E S -GaNBOREMM 282 L
FHRERT. @—5, EE40nm, 640nm D
GaNJE@ ODAFMBIEE R 2R3, al, clit 7 7

GaNEERE © 40nm

D 640nm

GaNHRE

-5 a@, cEY 774 7EIRLEZ40nm,
DGaNFEEMEABDOAFME (10 mO)

640nm

A 7 FEM F O GaN R 8 312 GaN# dib & 23 8 52
Sh, BEEoNE I, BREBENEERLTK
ELRDBIENRL. WTRADOREICBWTS
GaNfift B OV A XiFamV 7 7 A 7 HMR ED T
Ne@ V774 T7HKR ELY B RE W, ZORE%
IR — 2 CRLEZT =— vtk Daf, cry 7 7
ATHEWREAINNYy 7 7 BOREHEBEORKE IO
MR L —H+ 5. - T, GaNEBEIZAINA
vy 7y EOMMmEEREEZE L THEL, AIN
Ny 77 BORERENRKE VR, GaNkERE»
B bDRELSRDENRED.

4—5. GaNRREBORBEMUEE

K— 62, amf, cmt 7 74 7 F EGaNik
£ J8 » GaN(10-100XRC FWHM ® GaN & & (& 17
P& RT. amm, cimV 7 7 A 7 M EGaNk &
J& H |2 R R E < 72 1256 > TXRC FWHM A3 /)N
EL o TWh., Zhix, GaNOREMR EFE LN
BT D0, BEEEALARE T IcthN Y, KE



afi, clV 77 A 7 HIK EAINAS Yy 7 7 B0 BEE & GaNJg Dk

4000

= 3500 '
T \)
= 3000 pow-oooooooooooo o
E 3
O _ 2500 NN
Q
B%o000 | Moo
S = 1500 YW OSCCHEYV 77 A TERE
S W Ses
S ‘\ ..... @ - -
Z 1000 | Teeal_ N
é% 500 ,ﬂy‘,ZT,’fZEEJL,,—,,-,T:,
0
0 200 400 600 800

GaNmgEE o E X (am)
-6 GaN(10-10)XRC FWHM®D GaNpk BB D IE B IRk 7F 1%

F a4 2 Bl 8B +558 L% 25
n5?. XRC FWHMIiZam ¥ 7 7 A 7 Jati b
GaNEBO F2cHYy 7 74 7HMK EXL D &/
SV, ZoBRIE, 4 2T =— L% Da,
Cli 7 7 A4 73K FAINA v 7 7 8 0 B S E
BEOBEGBE BT 5. T2bbGaNET O E
HHRALIZAIN AN » 7 7 Jg B o Bl fis i 23 & i ¢
HHZEEREL TS, B— 612, alf, ci
Y77 ATHEREOT =— L% DAINN Y 7 7
& DERNLEE FE & 400 AJEGaNJE F o B i@ Ha %
L OBME AT, GaNJE o Eomilisir 5 1
(10— 10)FWHM» b RO TREL - 7217,

BORIAN L =F2/(9b2)

22T, Febixzhn £, (10-100)FWHM,
— = AR MV ERT. T =— LHBEAINA
7 7 J@ b o EREEALE FE D T 0 RE, GaNE
O FLHHEEAL I FEEN D 72N LR RD

5. EK

CIETTE-T-Z Tl dB L,

a) HEFEE 12 OAINS v 7 7 81X @5 L O N J5 b
AINHE i IS TR S 4, @5 E O Blisir &
FHo®—2, —3)

AINNy 77 @57 =— )3 5 Z & CTHEFEK
ENAELT, AINSS & &R oS E e LT
REL RV, ZO/E, Kk EE N3
% L RFEZ, AINAS v 7 7 @ o B a0 8
LT 5(E—2, —3)

b)

B (cm )

=)
11

GaNBH®

e
1.E+11
clHYV 7 7 A T7TEMRE
.
Al ¥ 7 74 7 EE LS
A
1.E+10
1.E+11 1.E+12

T LBAINS » 7 7 @R OB (em ®)

B-7 7=—ILEDAINNY I 7 EBhOEEMEE L
A0nmEGaNFk KRB D E@EER M E DB &

c) alfiéclHiV 7 7 A T HM EAINAS Y 7 7 D
i 6, 7 =— 0% OAINFE A A5
KEL ZDOEENDVIZNVEE, AINNSNY 7 7 &
o BRI EE S0 7 (B — 4).

GaN/JE g & JI T Ak & 41 5 GaN#E fi ls
RKEEX, 7T=—L#HBDOAINA v 7 7 O #E
pnfm DR E S LHHBERRICH (B —5).
GaNpk &g o B@isi B EIL T =— 1% O
AIN/N w7 7 Jg b o Bl R % BE & A B BA 1%
ZHH(E—7).
LEO#R LY, AINNy 7 78 & GaNkE
BORKE A= XL ONTELEL -,

i) HEREIE % DAINAN Y 7 7 JE

T PN AL 18] D i > TN 72 00 | B S D S T
AINFEf B OEARTH Y, EEHRALITAIN
MEEBRECTERIL TV I EEZLND.
T == L#EDOAINN Y 7 7 E

7 == LT K o TAINE & 5 o [E F8 k&
DR S NEET AR LR AR L
BomERL & & F 220 K& 72 AINFE &b 1272
%, AINFE R DR E IR o72 2 & CAINF
EBENEAD L, TOREAINASY 7 7
o BRI b T EBEZLND.
GaNjk & 8

GaNf B IZAINF M EZ R EZ E LT
E L, AINGE MBS K& Wi EGaNJE Rk
B oOGaN#mE b R&E< s, - T,
GaNfk & Jg 1 o BB IZAINASN v 7 7 8
D i fi e SR TE R S 72 Bl R AL N (s R/E
THZETERENTWDLIEEZOND.
LEDEBLZIZL D, KIBAINNNY 7 7 @& H

d)

e)

ii )

iii )



afi, cilit 7 7 A 7 HIK FAINASw 7 7 J& D B FE L GaNJ@ Dit L i

WCTH 77 A4 7R EICENEGaNEB A 1554
W21, AINA » 7 7 & o B s s % B 2 K
SHAHAVERHY, TOHBIZIXZT =—LIlko
TAINAN Y 7 7 JEOE MR RE S, AINFS
i E K& L, AINBRBEEZ KB IE2
CLENHEHETHS.

6. £¥&O

EMEGaNB 252 A OE A =X L%
OMNCT D%, alf, cllit 7 7 A 7K ED
AINN w7 7 g & R W1 O GaN g O Rl & € —
R & EIC D W THERGE L 7. AFM &
m TEMEHT 2 &, HEFRFE % OAINAS > 7 7 &I
i PN BC ) O LA 72 i EE 00 R 5 Al AINRE di S
EEYVTHDLIN, T=— Ik THET 2
AINFE R B2 EMERIC LD AL, KBS
D i - 72 KX 72 AINFES R 22 5. alff Ll ¥
T AT HEREAINAS Yy 7 OB NS, T
=— L DAINS v 7 7 & o AINFE & 5% B2
DI NEE, AIN/SN v 7 7 JE o o BB R
LI W ERBAENE o, X B, T
LB DAINAS v 7 7 @ O B R EENT 5 RN A 77
WIRE, GaNpEEHh o BEEEE D72
EARBHAEMNE o LLEDOREMND, /\?El
FER ECARERN 2 P GaNkE B 2 15 5 412
AIN/\y77%¢®§@$ﬁﬁ%‘f£%”‘ﬁ<?‘Zv
VENRHY, ZDHEITIZAINA v 7 7 8O fEiH
BREE 7 = — VRl ko TR X, AINSS
YA A RKR&E< L, TOBEEZEBIES
CENEETHL I LEHONE LT

7. B
AWz d 5 1chHi-n, THRELZHEW -4
BRY R EEEZ IR L 7.

SE XM

1) H. Amano, N. Sawaki, I. Akasaki, and Y.
Toyoda, Appl. Phys. Lett. 48, 353 (1986)

2) Q. Dai, M. F. Schubert, M. H. Kim, J. K.
Kim, E. F. Schubert, D. D. Koleske, M. H.
Crawford, S. R. Lee, A. J. Fischer, G.
Thaler, and M. A. Banas, Appl. Phys. Lett.
94, 111109 (2009)

3) R. P. Vaudo, X. Xu, C. Loria, A. D. Salant,
J. S. Flynn and G. R. Brandes, Phys. Stat.
Sol. A 194, 494 (2002)

4) R. Dwilinski, R. Doradzinski, J. Garczynski,
L. P. Sierzputowski, A. Puchalski, Y.
Kanbara, K. Yagi, H. Minakuchi and H.
Hayashi, J. Crystal Growth 310, 3911
(2008)

5) Y. Mori, Y. Kitaoka, M. Imade, N. Miyoshi,
Y. Yoshimura and T. Sasaki, Phys. Stat.
Sol. C'8, 1445 (2011)

6) H. Amano, K. Hiramatsu, I. Akasaki, Jpn.
J. Appl. Phys. 27, L1384 (1988)

7) K. Doverspike, L. B. Rowland, D. K.
Gaskill, and J. A. Freitas, Jr, J. Electron.
Mater. 24, 269 (1995)

8) Th. Kehagias, Ph. Komninou, G. Nouet, P.
Ruterana, and Th. Karakostas, Physical
Review B 64, 195329 (2001)

9) H. Fujikura, K. Iizuka and S. Tanaka, Jpn.
J. Appl. Phys. 42, 2767 (2003)

10) A. Usui, H. Sunakawa, K. Kobayashi, H.
Watanabe and M. Mizuta, Mat. Res. Soc.
639, G5.6.1 (2001)



—— P MBI —

JH—NRE ) BABRORDERS TR

Flow Sound Simplicity Forecast of Reservoir Tank Coolant
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