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ARFIETIE, FANRBERREIEE L2 D7D B A > TR v 7 VB T8 T3
DA, Bl BT3By AT L2 LZ, by 7 WBITIE, BRGE 2R, TR A%
& T DB 4 BT THY, ETROAMAIEHT 2R b LERBMTIEETHDL LB X
Hivsh. X5 ICHH%E Lm BN 4 EATR ST —7 2 bR b (TTI-Knuckle 1) Z 777
AEITZER T 10 HBE, A< s BHE, AT ARKTHE 16 BHELZRD, £



LRI OREIE L 72> T D . £z, BHEHUSIZIED S EMHIN DR EFRET D Z &1

v, BELMmZEEESSE, EEOAEZ XA ONIEEE D KO E L.

PNU—SHREEITI WRE, WER X OEHIIX6 HoN—F=y 7 K747 DCH—H+E
— & (fIAf R v 28NM, 2000
PSIVAJEMEDA T Y A BT
a—4ft) ZEEL, XU—XELx
ya—XIC LA ERE AT .
AT EEE L > THRIES NS T2
O, HIINEEER DAL R BRVNE
9, CTXDLEUREITEE Lz, R

SrefOtE Y
(HhDRYIR)

ACH—RF7IFa1I—4

OEBIIAMT 0.7[kg] TH Y, Mz I:J;—’)f

T, AR RIS B LT '& R, PRSI
HEIZ Lo TRITS NS T, BT I PR R A
DOHIEIR Y H LICESR S D 1i3d

P T oM & 7o TN B 05 [ 4 BT T o % Ry

2-1 AAN HillfH 2 DFH%E & TTI-Knuckle ~D 5844

AN - FEENEH O HEZE) L CHAMIEICBIET S & Eidr Ay hOSHRIT/NE L,
FREFOREST 277« MR, BEHUE L ORENRKRENE ZEIEERELT
HAZHIEIZBIET D Assist-as—Needed fillfllR (LA#% AAN HilfHIR & I89) ZBEFL, U —

7 v }\ /XT‘AJ\% ié e Deadzone Area

RET DANHIBEORHIE A e — it &
&4 (dead zone) AT HHIH 0, ,,"I
M2 ERmMEAF IO AL, T 7
DRIEWH D, FREEE LA —ht |
OVE LR E L TRIGICR i / | e (i1 2)
9 dead zonePd%tanh(-) & > = 2 2 5 10
TITOAANFIER Z TR LTz, 6 dead zone FA¥K

ZIT, yIIRNEHFDIRSEMEST LT A= ThsH. T72bb, yBRRELBHL
REFIIRE YD, WD E < RIVTAERFILIRD 5 .

AANIEIE dead zone PO TG A —F y b =2 —F )L Fxy NT—F @ﬁ%&fﬁ‘ﬁ”@%
FHIOEHRE A 0 ITX > TFEATINDD, R, SHIKE T o OAANFIFEN RT3 2@ X 12
BniE, UTOMERHALNERS.

EHEFpERECTNEEUBREDERAWOEFARETEENNELD COLE
W =-pLlW OWITBHRBREDIMICELLFTOICUINR UNSIELE D)L, REENFEDH
EAT+ERY, EEE~OATNET. BEEELRIETS.
BHRFpENSKTMEERBZEOBRBRAAWOEHARFTHENKERD. COLE
W =To(zy" OWIEBRBENKETNIERELELLYELLZY, RABHEDOHEET
5. CORE BEFEE~QARMNHS ORyrOXENRRES.




AAN controller

Reference gait
pattern

qq

AAN impedance controller

> é+ne 'TD{ K, Tanh(y@(r))

K, Tanh(ym(e))

7 AAN(Assist—as—Needed) fillffl &

2-2 AAN |2 L D #LE B HEH i 525
Z OANFIEH OF ML, TTI-KnucklelZ AW/ EBRIC K > TrEan b, FEBRITKER
EOHLZHETHIBEES AT LM L CHEHEZIEEL, BETHIHLOTHS.

AMNHIBEE—F: =10, p =2 HLEBHEHEE— K - =30, 0=0.01

—

z I --—y
= 2,
””u 10 20 30 10 50 60 70 80 90 100 "0 S 10 I ! -‘ | 20 0
Time [s]
BRIEHE (5 E0E, 7 BN BHEHE(E: 08 7 5E08)
1.5
I .
: M/\/\/\N\/\/M«J—M : MW
2 4
T 0
ll.: 0 5 10 ],,,L: i 20 25 30
0 10 20 30 10 ].7::”‘ ; 1]‘.1) 70 80 90 100 SR gL &2
FERI BRI L &
X8 AANHIEHE — N 32HR X9 #IEIBREHIEE— FER

H8I R T EBRAERIT, v=10, p=2& LEEGHORERTHSL. EREF AV —T v Rk
Ry NOBREEOERIE, FTRIZVATLAOZE N7 THD. 40 F T, EEHIT
NEFEET, VAT AEBHEPTERTWND, 20D, VAT AORE ML ITRE
SHEBEL TG, —J, 40R%ICEEFE N BIEHE IS > THOEZE LIsH 5 L, H
BN S TN EBRIND L L HI0, VAT LADORE ML DML TWS, y=
10, p=2& L72GA OFERN, AANFIBEIAEEEL CWD I EBLURET D=2 —F b1y
N AANE S OB MEE IR LT D, ISR T ERERAERIE, v=30, p=0.01& L7=
BAEOMETHD. EXIF NN =T A baRy NORBEEOERLE, FXIT A
TLADOXE NV THD. EEEOBEK SN BIEHEIZ - 7 EE N EBL IR T
W5, y=30, p=0.01& L7=HE DR, dead zonelk<, RMF A F I 7 ADHEE



WCRBWT HEfLE & ORRZENBR BT 720, BEEZ /NS T 5 BHEHIET—
RERoTWDHZ ENGn5.

3. ZERIRTE & o N O B BHEE F1E O B & Hil4E
3-1 LLE-HMM &##hagn 7 L = U X

AR THE, LLE (Locally SHELE: T—SOERER- ERTL
Linear Embedding) % ffl\ T Cpu— T ;ﬁi‘;ﬁﬁ .
T E RO RS 21T, ) [|x, - W) - min
Z ORI & 0T HMM oran CAPRATINE
(Hidden Markov Model)(Z &
> TEEEMEZHET 2TV
= J X (LLE-HMM JE&hi#% A
TNAY XL) ZB%E LT
LIZART T Y X AOBE %27~ 10 LLE-HMM @Gl 7L = U A L
32 FEERER

P22 5 LLE-HMM iE Bk 7 v = — 2
Y R BEROIATERO L A
LB OB ERE (T 1. PR .
FE Ly FIAETAkn/h &5 F L e e
km/h DAATIEER I LT km/h & 9 . N
kn/h DEITEBZITH. ThEne S o e e
Bl 5 3 HOST - AATHEB 21T, FTEEes _ pimEmsun
1 & 2 [H ORI 5 25 Mok [
NS . #BRE O#ESNE 120Hz O
EF—varyXx ST AT LATE

'k‘ swing A start
=YL, BEORECERY ) pe :nwmv//ﬁf/
HEAT LRgk L7 R E A7 B (EMG) % '

WREORZ LD 8 SOLERR D swcseom | T seecomponear |

#473% E Tkm/h 4T3 E8km/h
5 1000-Hz DY > 7V > 7 CTHAS L
7z.  EMG OFHIZIXBERE K ) 11 2RITBAT /NI —
(MVC) & 348 L 722> EMG D H 1% 100% &3 5HE%MVC Ofiz fvs. % MVC
WNEWEZ R THE, BEHNERTHIZEE2ERT DS, T—Ya Iy 7 F v TG
ENTEEFT—4% & EMGEHIZRAMEZ LD, ar Ba—XITHML7Z. X 11122 &Koo
ZERNCHLDIA T 2 RTTEAZE O EEh 2 9. BREEES 1 B3, MEhi3ss 2 EROMEE R
LCW5. BT - ETEENIEAHNER TH D 2 LD, SRS &K RPNTIEE
725 MAR L 72D, BT (4dkm/h,5km/h) & AT (Thm/h,9km/h) Ti, PAEI#RA RIS 7

BhILazETIL EBERGEER) ETIL

EOEEKE > M
EEHAIEL = ASA—BHE L = argmax P(0]2)

> B P(O|Amodenn) > P(OlAmoderz)

swing phase

ond component
=3
n

second component

stance phase

T, end
start

end

second component
=
second component
o




MR TNDZ ENDD. Thbb, SITTIEKREHEIY, ETCIERFHEDY &7
S TWDBBRRWVERZG BT .

FAE— RIS T 2H5F 7 —# 200 Z G L, 100 Z3l#7—% & LT, 100 % a5k
F=2 L LTHWS., ZOJET—25 250 HMM ##HE 5. 1 DX o
HMM, & 9 —-3i#E o HMM Th 5. HMM OHEFE /ST A — 2 TR E O R L
FEICE > THIELE. 250 HMM #BIE 7 /L& AWT, RBRIE 525N 0% 50k % 5
BL, LOREARMEELEDEEZG5 25 HMMIZL Y 7 5 2502175, K12137 T A4y
FOREATRT. ZOKEY, B & mE SR OBBIRE LT R TOHT - EITNF
— X LT 80% & ATz, ZORERIL, RBETHRMFEIIAMOST - ETEBNICK
O EIRER TR LTADTH D EERL TV D, T/ ETTEEHNICH T, MW
FROFRRAEE DS i IR, TR OFEREE S Kb &7 2 L 1X, ABOHERKRD
KA A T = X LD EEPBAT & EFTORBIDEE L7 km/h OETTES) Che b BEFE RN
LEZILND.

4 km/h 5 km/h 7 km/h 9 km/h
Stance phase 92% 93% 85% 96%
Swing phase 80% 82% 89% 85%

12 SCRFRI & R oD Rl el SR

4. MHEOE LD

HlE S AT DFFREOKFIDONT, ZO—HEHET L. ZDI1ED, IEHIEHIEIZE
LTI, AHEARIL XOZHARIUC X D HEHRRGHERmAHEE L. 26D T,
ETIUTx L TR 72 Lyapunov BI% 2 FVCEH L 72 22 5HI(DOA Domain of Attraction)
LI FEIC L DRI AT LOREITFIEZHE L. 612, AHKV AT 20— TH
% BT Descriptor ¥ A7 LD ZEACTAFEZ ANHIKIO S & TEHEM L, B R iE
PSO(particle Swarm Optimization) % F\ 7= ZIH 22 @AV HIHIRI 2 3K 8 5 FiEE B L=,

KA B Ui, Al —IROCIRAEHE E 5 03 e/ N R TR REHE E Mt & 81 T e e Ay
ZATLRICER L, REEBOHEE I TE/NRICIKEHEE#ME T, SAELOHEE T8I EHE
TERSIE CA &2 RIS S8 28 LRl JOSMELHEE SR 2 R L 7.

4% & 7= Brain Machine Interface D72 OfE ST OWFZE A 4TV, —LIOFTALEE
HATOTEBEOE T — % A1) 645247 5 End to End FIEZBHZE L7z, 21U, B,
JEe AL, R K o THGIRAE o BALAE F N B H XA — v R 2 LICER L, ¥
— LV DWRBONRE — U EEEBE LT EE TV T AAEBET L O THD. N —
DHEBOFE TR =2—T Ry P U =7, NZ— U EEOFEITEIA=2—F
Ny NT—=T&ZHW, TRHDEER Y MU= N HIREFEZ B LT,



HEERBIAESE - INTIEDR3E, BEZE N 74K e v— 0
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EEANA

WHACH « BERFREEDOT-DOF VI TEMNB L OBEFEL L LTor — %
LTz, INOOEMAFERT L7 0EFRHINE LT, miRERE CEIET 2 M EE,
& BMENC X D RIEEIE, JEBT 7 F 2= — X OWRRERFREIC OV T HAFZERSE 21T
Stz UTFICE O E AR~ %,

1. AU & - BRERRIRA DO 72O O TEAl
KR A - ZRERFRE CTIIBIEECHZEZT TN LT WA NI L 0D, Aaalk
DZDGBBEEDTOD T A Y Y —UIWHEZ BT L7z, RETITHANTEZERTEH L NL
HEMETT 5 DEREZ N7 A ARa o— L REE O T L72fER, A YE
RIRL & [ S DA = v ZFVPEZER B EE TR E N EE TN IR TH S
EAFREIAETDZENHLNI/272(X2). ®KELT, Y—UA VIZEEZNZ 5
Z L CEZERTOMIEER F2Mmbl Lz, IREIZFIH L CTaAalkkR i o )i big %2 BrE
TOHTL/NNTHELEE L. ZALEZERL TBET L7200 —"E LT, 7
L — 2 7V & R O m R EV R O R BRI A 1R R LT,

HADUA XY —HIBNETIX, BEEFTHLUWAREL RO ENRL oz, %1%, HE
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TRV —ZETEEL L L, EERO/NIRELEZRTTT 5.

2. iR EL O B SN T

EIRBREE CEMET MR T, B9 I v 7 AR EOMEMEINZHIND Z N T
HMEND., 2T, BREENTHEEZRG Lz, RO TN T T EEmROE &
2o BN S & 52 572012, MRS RS & R L 7= AR L &2 & B L
7.

FIBBEREIZ X 2 BN TiEIC K 5 ik s A FE QIO TIZ X 0 G o —fi & LT
CHI0IMNT A Lz(X 3). EiRxhSHEchrE ) 757 0Tk, MIEEREMNTHE Lz
GElRILT Y 7T UNBAE L TREERLG I 7y IV RRETDHE W) A =X L%
BT LT, ZOMKE LA AL AKFTYY aroF 2 o2 THEME L TRENT

X 3 AHBNEMEMN TIEIC LY HRa L T L7 SiC (F S 5mm)

THZLE T Ty LAMT 2FEHR L.

INTRAEIZ L 0 O 72N TN T 5728, VT A A LA TIMITREORHZ LT,
IMTRHRREILT 4 — Ry 7§ 5 Z 92 2 ENEE L.

3. MEEFH LI-&BHERIC L 2 HEERE

SRERMEHC X 2FEEERIEE LT, @RMREZKEICEVELT 2 HEEREL, Bk
BUENATREZR 2 & 2 EBRAVICHERR L=, FERAICIT RIRIR@IE CH 5720, HEiEniz
SR AETR— I ELTHWDLZENTE DD, =N TR LEKAETH D
(X 4). BuNEa T o P REREEZ AN TN E—7 TR VX —RNRE T, RN
R Lz, 207, MU VAZAMERKIZLI VY E— X LF—%RKTFIED L&
HIT, 1 EPOINLEEGFHICERTEDH L OIC L.



EBIBMARZ B L0 BT B ERIN TIEON TR A SGET 272912, w@E72m
THRIEZRET 5.

4. [EEBT 7 F ax—Z & AWV ERET 1 A

JERET 7 F 2 m— X OIRBERTRBLANT 2B L1z, 2 DA BN T EEREHNTE &
v MERRIE LTz, fEEFIRFICIIN 7 O8R4 LI2IREN 2 th 5 TRt L, o dHRE S 2B
T 52 & THEMEROEREAHE L. HEAWHET H2ODORDOET MUIZ Y Tc > T,
JEESRICKVBET LB MEBET DMLENHD Z LW LN T.

BREBCR CTHAMBREET 7 F 22— X ZEREIKIC L 2EMEIE TRIAT D & &

Preload

ON Error 100 N

5 J[EET IV F ax—XDFRETIOHEE

b (ZBREN R DO FRRRE) & SRR 0 2 & T, AN EHEE L72(X 5).

5. W0 E &8

BERBEICBIT S AR o—F, FHERELZT TRIBZ V—VREETHEEMRS
N5, Lo, M 0—THMEED L 5 M HTEIR 2 822, BIET D700
RCHLHBEREINTH D, [EET 7 F a2 — X IHBEMERD D CEHERERZTHDHE
FTRLEET 7 Fax—FThHIEOEERFTH RAP LERICIESE D Z &R T
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K4 F—n 7 EHE oY



5. BRI CILE A B AR S TR A D228, 1Z5 0B b i AR AT C b 5.
SHITE=H Y ¥ 7 BT L HEEE BT K D HEREIT — 2 R 2 AR DY D 2 L Tl
JSHEIL, ooz S SICEET 3T ETHS.



VA AT ) EHRIS AT AOBAFE L F OIS

REFFEIITER
Bk

AMFETIT, EFBMET TR L. REFT v — 7 208 2 7S E 2 AT T
S M ORSE & ROFHIZAT - 7, W b iR S E T RN TR TH 5,
LIFICE OME AR~ S,

1. KREFEEAEMEFERERE S 7 7 = > OBGHEATICBE 9 55

77720, NEH AR FICEE SN IRIURFERBETH Y, BNy ) T BE)
FE (5K 200, 000cm® / Vs) D7zh, BEHRNE N T P AL ~DICHABRE ST\ 5, 1k
FRAEEE (CVD) X, 77 722 B350 0DRr—7 7V HETHY | RN
7 7 = FET (GFET) Z BT 572011, E 777 =007 U — 2 REET7 vt 2340
TCThDH, AFFETIE, K 1LITRT LI N O OERGHIEIZ LY GFET Z#/ER L, 4%
FHUS AT LEZFHLTT 4 7 v 7 RPBEEZRIE L, WUREE Yokt 22 mi L
R, RS 7 AWBEREHTHD Z VLT,

(a)
Commercial Substrate Bral
Si0; dielectric layer (90nm) J
I I l
Phamieally Ploar [F——— UNAzone Al 1] Sl Vohage
Graphere [ By
te Oxygen plasma -
Sonicate in Acetone Kygl_n RTE UV/Ozone Al
Fp— Fiow rate of D2 - 100 scom
Power - 150W Time : 30 minutes
Time : 10 minutes (C)
Sonicate in Ethanol i
i & 4sm.
Sonicate in IPA g AN
B 3500
Dry iy blower g
L
3 a™
Transferring and =
Removal of PMMA Gate Voltage (V)

M1 : #EtL-fx oiEE a2 X2 GFET OFEERIG K23 Y A4 > S a—7)

2. SRR IET—R T ) Fa—T2H N0 T ~ L EREFO B S

T4, R DS ARE CIVE AL R O O R £ R (LT 5 = & 45T
XDHFEELE LT, BT ~ U HEL (Tip-Enhanced Raman Scattering: TERS) 53 ik
MEHSN TS, TERS L3, @f%=—7 1 > 7 LIRS (AR o 7 >



F LRI L= — 2 B 5 Z LT, SRRSO NER C RE R E T
RE AGIZ L0 B B RIC L0, ®E SR M fREET T ~ il
EXATOI)FETHD. ZOMWBESIISBEFEHCMRRE LRI Z LML TEY T
J LoV T DO ZER S RRE TR AS FTRE & 72 5, TERS JEIZI@E ARM H B v F L
NIRRT EDOEREHRE LT b ORAVDID DS, HATRE 2385\ 2D FREL
PEDEAEN TE W e EORBERNH 5, LEMIIC TERS JIEIT Z 72732 E DI
BERH Y, RFETIE, @7 AT METEENICRERI—R T ) Fa—TIZ,
FRIZ R E RN RS D D8R - 2 HEF S (AgONT) , Z A& FREH eI S LTz
BB TF U= T L2 EE L.

BAL L2 — R F 7 F 2—7 (MWCNT) 5mg & 5 & U AKREET R U 7 2 0.5 mg
ZNNTAFIVHR LT I RERIE 26 mL SRS 0 # S, ASERER KPR (0. 02 mol/L)
ZHE T L, 60°CITMEA L 1 B4 5 Z & T, MWONT (Z4RRi 1 2 15 S8 7. =D,
A ruv=alb—FEHNTEEMNEFBMEESE N T ar b rF L —
(APPNANO #f, ACCESS-FM) D¥E#I4eiilc AgONT Z B 0 {11 7. ¥EBHEN & AgONT D%
BT AR UBIIE R AR Z T -, WRICHERL L 7= o F LS —% APM @ 12 E Y FF
T, T~ oartE OLIR 532 nm, YEJRTRE 130 pW) A VT TERS IE A 1T > 72, ARM
HEILY v By 77— KT, EHCIE~ T A4 b7 ) — o 28R bio s Ei
HOEHNE., K31 BELE T~ AT NV Th D, YEEFZFEBHZITS 1T 7 Near
field &, BENTIREED far field Z T 5 &, RIEDRVEELZFF > TND Z &R
s, Ziuk, BEHEEROMEEHTIC L D5 L O TH D, WIERTHE OBRE e % ik
HE, ONTITHBEE T ZOE EORETRE SN TWD Z 23005, AWFFETHZE L
7o AgONT REHE, A H T DARHERRET & L CTHIRF S D,
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800 | wuEn
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- LAV ‘-\,Tq i

500 1000 1500 2000 2500 3000

Raman shift [em™] ——

3. TV AT MV B4 4 . WIE AT OTREF i SEM 4

4. EROE LD

Ub~v=talb =2, 7/ EXME, KO CNT HEEOEY (T IZBd 2078 %
B LT, MEEEIZ, Zoftic, TRt~y B 7 v Thh, /777
B Y2 2 BEROATRHELSE & L CTE ST B,
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B 1t 2 fFgeE
1B A48, BB IEYE, FE Sk —ER

ARWFFED BHIE, HEBREEFR A « EM OO MR - T 7 0k A0, R
HEREFMMLOZDOEE T a2 - RAKE 70 ZAOHETH 5.

1. BEEREE O ATRE 2R S 2MRE M 7 ¢ T — DRIk

WA 2 E T2 2 & T2 =7 A(ADDORELS(660°C)LL T TOEBNHIFTE 531
NWEGEZ AN T AL ROEEZIT R, GoNTeEmBMRE L F T 22T VI =0 A
AIN)ZFEH L CREMZESE T 1 7 — DRIk & T8> 7.

AL LCH Al B3R 50g (75-125um), HFEIEF & LC, RiEE F20 (850-1180pm) , F30
(500-710pum) , F60 (212-300um) > ALOs#3K 300g, &M & LT Al-10Wt%Mg & 4K
59 (150um BAF) Z Wiz, ALESR, BFHEIEE, TEMEAIZ T v o S—HAZ, S LVERN
~ty L7, Z20%, FRFRHKOEREBRZITV, FOREEEZBRLE L. AABFREHIT
15 P C, LR TZEHE A 1.50/min 4G L7z, AUERIE, & CalEH R & iFEIA & ok L
Totk, B AR Z XHRETEEEIC K- THIE L 72

1-2. ERRREOESE
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KR O X BREFTSF — 22X VISR, T_XTOEPF Y —2TAIN O E— 27 Bk S
i, Al ORELLF TOZEICII LTz, £z, SRE TR S — 3 i e 5 2 &b,
Al RO ZACITIIAFHIRRLEE B8 2 2 L VR Sz
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8§ sz 5 e
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BHFYIET OBFEIGES] & Lelis 3 A 728, NLVE(LRTZ TO Al OFEEHA S #RE L. A
BHUZHEIETITY, M SHEE IS ER Al O 0 (CHERM Al 26/ U=, WFEIRDRIE
75§j(€<b‘$%, HEZENKE S HFEIBE N E W ENND. L LR G, X a4

NZEBWT F20 1X AIN O B — 27 Oz Al BRER S L7 DIz LT, F30 Tik Al 13-
SN oTz. T, F20 WASKOMHIGE N Z I CTE R -T2 dThH B2 bND.

NULVELBZ OB R E, TIkD AIN BRZ/IE~EE L, ﬂh%#%@mhtﬁ%%l

2R T AIN R OEIGEM L, BEMELOEENE L 72 512N TEYRER T LA L,
ZOMEITEE TIRIE—S L.
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3 1 e
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2 BAEMEIOBRE RN TR R

1-3#=
PNUVEARIEIZ LY Al OFUSLL T T AIN RO ERRICRE LT, 72, WFEIMRLE D&
WINBALEUGC B % 5. 2 1=, AFEIAPRLEE S R & WOER, AFBIRE I E VS, Al BoR & Befik
LIZ K25, ZOFEOREOREVF20 LV F30 T Elbanz., Ul EHhRE 7

—|ZHEH L7 AMEIOBMRER T, Tl O AIN B RZHFH L0 & 1EE—KL,
NUNVELEDOHIMEIN R ST,

2. HEBRIE O SN MBI O SRERECK T 2N 7Y NRESCE LB DR
BUE, SREMELZ Hl & L7e B AR CIL IR T C O <Cm A AR o I3k B
TWb., ZOHFRTEIILE v a v FE—= VB E A DE T2 A 7 U v FRIEWE
SLPRSERFARA B DB A 7 VI FTIREEIC I KT T REBIZ OV TR L
AEHZITE A TH D SCM420 B L ONDSG2 #fiH L7=. A7V v RALBLZIEH A
RIRIIRAAT o, kB — =0 ZEIZITRE 50 u m D ATF— /L E—XB LT /L
FEe—XEMA Lz, FHlC i@éﬁ%kio TR AT o T,

2—2. EBHERBLUOBE

X 1 ICRAERS, RIRME LA 7V RE SR OW i 7 16~ S 5347 % 7T
B4 & 0 JifE 2 o3, AP & i L CTRESZEM B L O 7V v FRIEUEM IR
HTEOBEINEIML CTWD Z R bnd. 72, &EmTIEINA 7Y v RRESCEH D
RLEWESZRL TS, ZHEnAd 7Y v FREEELRIEZIT ) Z &I2 &> TR
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STHINMELEZLDEEZLND.



WA 7 aRpE R A X 2 177, KR D Wi &b Nk R 2 1 5 2 BEdfravdh 23 0
FEZ R L CWD Z Db 0nd. KRB & L CHARRMB LA 7 U v REH
B EHIIE RN 8 0 NFEEM E L CWD Z ERbnd. L LRnRD, RRM E A
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Fig.3-2 Lift off length with two types of nozzle Fig.3-3 Map of combustion states
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