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In-situ Monitoring for Visualization of Temperature Distribution in Molten Region

on a-Si Film during Atmospheric Pressure Thermal Plasma Jet Irradiation
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B2, mfEEE ) 2 IR A S NERSH Y, fRke T
ZTa—FIZ LR EBROMIARRAA B TE[L, 2). L
2L, R ) 3 v OFERRIRERNE & 2 O - FE{iERo
BISR A RIRFICAT ) FIAIEEBLL TV, 22 CL—HF—2 &

% JERE kIR I E 3] & R A T K D R REIER A A
A, KQJEBAT 7 X~ = » b (Thermal Plasma Jet: TPJ) &
Srh o U a2 O FERFBLES - SO ERENE 2 RIRFICAT > 72,
EBR >V 7L, JEE 525 um OIS T LT 7 AL
U 2 5% 100 nm HEFE L C 450 FEC 1 R K B ALEE L 7=
VAR EE L REREM & BRI EN TN L DT oy

hL7z. AT7T—U0%, EAEHE v: 1320~1380 mm/s & L, TPJ-
SERRIRERE d: 1.5 mm & U7=. TP 38/ESo8:13, Ar i & 3.0 L/min,
BENEIIP: 1L5~16 kW & L7z, EndE D A Z 1%, @ 6REH 1 ps,

7 L—2.L— |k 3000 fps & L, FEHEAEEHIE T 632.8 nm
® He-Ne L—H#—%fHH L7 (Fig.1).
FER >R 7 ek LCH E?lﬁlﬁ)ﬂ: TPJ MR L72BED 7
A TEIER - R RIRHE 21T - 72, Fig. 2(@)DOMig CldEs
M 1350 mm/s TR S v 7= [E AR A5 Al fb - Leading wave
crystallization (LWC)23 42 . 5417, Fig. 2(b) TiLZ @ LWC FEI
(2 1320 mm/s THEAQTHRE Z LZBICA U ) a0 (B
UNEER) D BB B, BRIRTZRE D High-speed lateral crystallization
(HSLC) MM ERR S -4k & 2 2. 7=, Fig. 2(c) TIi% HSLC 81k
(2 1350 mm/s CHUEQ TR 217> 72, Fig. 2(b) & (c) % b
THE, CODOERMBEEORKE IPRHALNIPMELTEBY, #E
rmE B UHE L7 2 & AVEIB L7z, Fig. 2(d)D7R#RIL Fig. 2(@)D
BlE2 L [FRFIIE L7 RT3 A2 R L, FRRITERSEEZ TIZEHE
L7ty Ialb—va UERTh L. ZORER %t BRE
V3al—yarE{Toln b A, RRGEEIZEB T SR mIRE
DOERINEA T T 7 2F b7, (Fig. 2(e)) i XL 0 i KEE
IREEIX 1553 K Th D Z &3l L7z, Fig. 2(f)i, Fig. 2(a), (b)
DER T A% ORI FEEBERGDOWIZ 7 7 7T, /g7 7

TOPNE =7 TR ) 2 DERBIFNC LD LD THS.

£oT, VU arouEmai X 5.4 ms T, E{LNEAIC
KT AL 5.72ms Thotz. &V, walEHeRERIx
0.32ms TH Y, BRI n, = 1.457 +1.27 x 10° x T + 0.7 x
10°xT2(CC)Th o7z, TNEVBRE I 21— 9 TH
H L 72 SRR R X D 1680 K DR 2 0 A 7 g OTRFAEIS O IR
B TERAG DY, HERBEEN O 540 & r4k L 7= (Fig.
2(a)~(c)). Fig. 2(a)® LWC FEIDIE(230 pm) & EiRAR 1545 K
DOBE(230 um)A—2 L7272, LWC fsshbid 1545 K 725 Bith
THZENHGMNE R, F 72 Fig. 2(0), (€)7> b IRREERL D
A7« BT ES IR ISR AES D Z L 2B 5 L.

Fig. 2(b) COEERIIHT ST - %7577 O ImH LI L2 L E 44 40
K~45K,25 K TH Y, Fig. 2(c)DHA 1T 25 K~30K, 15K TH
Sz, ZOREFE EREFHNC L AL B W, EEhiEikEs
L OSSR IE ANIHE 9~ 2 87 D, FEEEE « TR ShAE I C ORI
F PR L REIR OO RS HE AR TR 72 0, VR BE IR AT 7 S0 i i A
MDEULTEEZLND. T LD, Box ORE LI RIREHIN
fEd b A I = X LR OB)T & 725 Z L R ST,
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Fig. 1. Schematic illustration of an
experimental setup combining high-speed
camera and  non-contact  temperature

measurement unit for measuring temperature
distribution in molten silicon during TPJ
irradiation.
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Fig. 2. (a)Visualization of temperature

distribution on the molten silicon during TPJ
irradiation at 1350 mm/s (first scan), (b) 1320
mm/s (second scan) (c) and 1350 mm/s (last
scan). (d) Measured (red line) and simulated
(blue line) relative reflectivity of a-Si film on
quartz substrate corresponding to Fig. 2(a). (e)
Time-variation of temperature corresponding to
Fig. 2(a). (f) Relative reflectivity of Fig. 2(a)
(blue line, same one as (d)) and (b) (red line).
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