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A7k, zZz23 8 o]l59 Ed=s T & du. dEAQ] A= s, §7], oRtspds, drA, 2

ole] =S EFIT Ak tixAQl EX 3t MAPP (" opAg Rl B ZRard)-g7] 3¢, TR

7] B, B aaita Ee 29T ¢ vk sel ARE Zhas kel il sk 2kmdl Edete

=, & o], dE W AspA vlE 2Ase] £4E 5 du. A8 49 2Es, Holk T &8 2=

a, 5 =de el o=, HY A dolN, &6 dA S¢ A48" 4o &&= oF 1,500T WA of

3,500 Ce] WMot x4l Fol Mg &532, AstdFrlgel sl 2,030-2,050C, 23] diaf 2,135
o Kl 1 % 2

A A2 ool A, 8§ @A (1009 FHAS] =4 7FES sH 73] Y £5s
2A BT dE o, 22 A delA, AFA F& &8sted ZLeg IFA<
minutes ©]3}, < 1 minute ©]3}, ¢ 50 seconds ©]3}, <F 40 seconds °]d}, <F 30 seconds ©|3}, ¢F 20
seconds ©]8F, ¢F 10 seconds ©]3}, Hi= ¢F 5 seconds ©|3te] A &7|7F Fto|th. HH A oo A, FHAI
=4 7FEe °F 2 cm/sec ©]3F, 9F 1.75 cm/sec ©]3}, 2F 1.5 cm/sec ©|3}, 2F 1.25 cm/sec ©|3}, 2F 1 cm/sec

o]3}, ¢F 0.75 cm/sec ©|38}, F 0.5 cm/sec ©]3}, = ¢k 0.25 cm/sec ©]8te] SRR AHLHAT. HE 1A 4
oA, &9 (heat source), HATA F AM F37boll Ax, 2 #HAEF (robotic rastering) @ #2, Al
H Aoz olsd F 9, oA 7 AHL Aed A&V B dd =EHU. 4" AFA S =
FAel =4 7Mdy AdE wE FEe s v|He] &4 e FAEHS a4 2/EE Wxen. 22 44
delA, 49 2 HAFA F Aol AgE Hek i 7| &4 e AEES His 2/Ee A3 s
A9 5 .

Wz aA (2005 -3 443 T (16)S A7) A3 &5E S5 A4 9 AEsNTe dAE
Eghetch, 29 A dolA, F7] &8 T2 FH TN WztEg. 22 A deA, Y] 8§ & ¥
shs S 2dd 5 vk W-23dAd A 5 (16)2 °F 5 GPa ©], °F 10 GPa o], ©°F 15 GPa
ol%, °F 20 GPa ]/, °oF 25 GPa o], T ©F 30 GPa o]49 AEE 7Hd = vk 7] AEE tholeE=
W 234 %] ¥ (Berkovich tip)S AF&3le] Ut¥ (nanoindentation)ol] 8] &A= 4 glv}. Agilent

PR A upel e AL A H (stiffness method) AMS

[op)
)
S
S
S
o
i
o

5
9 A& (sinusoidal displacement signal) (45HzolA 1nm X E)L& Elo] AA3} &=

R R o =gl ot
el SHET. o] AF W sk v1de] JF flo] 2Ast 5 AAY] 54S 29 # FEI] A8 oY
ziole] Fhpel wet Ax B B ES A&HQl AAE bestA vk 2E A delA, AAsE T A
THU O 2 AE/=AafAge e

S A delA, &5 A (10) B W7 GA (2009 TEL %A T4 A 5 A dF 501, ¥
AY AFA & zte Be 22 A" £ A, 8§ ~dHolA (melting station) E W¥Z ~Ho AL &
a BAAa B oolsHT, B O tg AAs So] FAEHAA A dFHEY. tE A delA, d4d A
TA FE& el B2 AFHI, B Aol FAFE AA F& FAs] SE HHA £E Y zHOHE ¥
Feties A% o] dFEA FHE 5 U

29 LA oolM, AA3 F (16)> F89F 4= i, 400 nm WA 800 nme] 3 HolA oF 75% o], oF
80% ©]7, °F 85% o], °oF 87% o], °F 90% o], °F 93% o, Hi= oF 950 ol del F FaEE VM ¢ S
o B Y oAAs 2, 71E (14)e] AR AAE "xZde] 7d B ols AR AL AW 71Ed
Agol el &3k, 71 A4t 5 9 7S T = 5 e Ve Aot e A delA, 2
Az} & A" 5= 93, 400 nm WA 800 nme] I WYl A ¢k 75% wwre] F FxgS zh=r)

HE A dellA, AAI} =& gk, 9F 2,000 nm ©]3F, 1,900 nm ©]3}, 1,800 nm ©]d}, 1,700 nm ©]3d},

1,600 nm ©]3}, 1,500 nm ©]3}, 1,400 nm ©]3}, 1,300 nm ©]3}, 1,200 nm O]O]—, or 1,100 nm °]3}, 1,000 nm

o]3}, 2F 900 nm ©]3F, °F 800 nm ©]3}, °F 700 nm ©]3}, 2F 600 nm ©]sF, 2F 500 nm ©]3}, °F 400 nm ©]3},
E

T oF 300 nm °]ste] FAE zZterh 2Y A dolA, A3 S —':r”i%, AA 3} Fol %éh e 9@ oF

EE 2 AL BASES, A4A 9 FAZ 245, 249t 249 UE = =% (compactness)

= AAs T UxaHAyd 2 HXo FFS “]7‘]5} - AAE Atol9 HFo] AE&FE, UaIAHAAEL
O

2 Wi
A A S R AR Sol FAeTs, Vo] SRSl 7tEd 7187 ¥ "ol
A T o s8], oldl oe AAst T == Wi 2% A 4l

2 A,

wt% o1, <F 95 wt% ©]/d, °F 97 wt% o], F 99 wt%h o], F 99.5 wt% °]iF EE oF 99.9 wt%l Hs= A
2]
=4
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GIXRD (Grazing incidence X-ray Diffraction)
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