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10. 5 g £>f V^P/V—Jl/7 0 m N - t — 7" h 

*s~JU (^MMiZ^^Xs t -7" h^S/tUlstf^JlsgZ r B o c J £=&1,N 

9) 7V')Vy\ 7. 5 g (1 22mmo I) *k1)WX, 1 0 0tP^Q^M)t£ 
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/it'jxf i/V'f $>CBo J x^uSri^iA^tiTUi^®^ 

*mtzo h^7<- (TLC) -eim 

©N-B o c?y mm^mmrnmLX' H 

-NMR-ea^^5iI^L/c0 1 H - N M R <t U s ft 'J X^P L W $ >lZttt % 

B o cfcTS y x^;uS(DSA$tt9 5%^®tii^tl/co 
1 H — N M R (C D 3 O D) ; S 3. 3-3. 0 (br. s, 2) , 2. 8 

- 2. 5 (Br. s, 6. 2) , 1 . 4 5 (s, 9) 

[0095] (iirj^llf£7}\ 'J xf u >-f $ > 1 ©"•££) 

±§eM£*0|jx^Ly^> 1 £tiifgtlff£Ls T§3J5Jfc:**-A 2 icfi£ 

oTiafrilfctf'J x^L>^ $ > 1 ££-j$L&0 

[0096] [<fb6] 
C j~4~ ™7 -V- / A .2 ~ 

[0097] 1 ±IEJ5J^X^-A 2 «>: Ltza 

±IS^^0|;x51L>-r $ > 1 ^^^y-^40mLlcMU ffbft/c 

1 2 N ±Hlt 2 0 mL^^ < UiP^/c0 ?# 

Boc-NH 
Boc 

(• s s s 
„ XNH „ „NH ^ >IH 
Boc' Boc Boc 

ChLOH 

HGI(aq.) 
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i57,(D%^t>mi Ltc<kiz^%PU Z(D 

B-itcKl&yQZ:* $ 7-JU Om 

L-z2m%)%Ltc0 mm%(DjRi&ty%:7Mz}nmLs muy&tetfv^--c 
P&3\ 'J xf- b>^f$>1^:8g t#/c0 

1 H — N M R (D20) ; 52. 8-2. 4 (br. m) 
13C-NMR(D20) ; 5 (mftt b) 57. 2 (1. 0), 54. 1 ( 

0. 38), 52. 2 (2. 26), 51. 6 (0. 27), 48. 5 (0 
. 07), 46. 7 (0. 37), 40. 8 (0. 19), 38. 8 (1. 
0 6) 

[0098] ±§Ei^$*°'Jx^bW$> MZ-D^X, nw¥-mft?w. 
, zmmmws^s 3RV4 
mmmwsT) si, 1 (mo 1%) N 2111^?©! (m 

O I %) N 3IIIH?®! (mo I %) N 4lIM?©i (mo I %) 

s (%) s &O^Jt?7 (d l/g) >UJ:^Jil£ 

[0099] ti^jy^nm^rntes t>T* y 1 -DlZttt&fiTw 
©ffi-efeyN *° 'j vj; y w &f a c: £*c$5„ 

S/c, 1 IlilS?©! (mo I %) N 2II1JI?©! (mo I %) N 

(m o I %) % 4^M^J^-f©M (m o I %) % 

jt (%) ^ ^0|jv-Ht>70;u (*^£0yi 

1) 7"J^-IAVANCE5 0 

0m&mm&mmwxis y K* 70u >?mz j; y, 
8 0 °C-e13 C - N M R £>|JJ£ L/c^H J: y, tfftfflL<D7 

$y diif) L, ^(Dm^i^TtizmthLtco 
!)§JStCOlNTtiN European Polymer Journal, 1973, Vol. 9, pp. 559ftiflz 

EEHI^fe §o 

##r^MS hodex GPC-101 
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LA7AA S a h i p a k GF-7M H Q U # ') x 

b P — )\y^:^S=ant LTjStij Ltc0 /c/cLs Mark-Houwi nk-Sakurada 

£,X%1 ^ ft T ̂  9 £, #ll£jg $ < ft £ £ G P C % &t> & d 

tLi^bs 1^1 £ ft-? K S T?7t? 'J Jif- b > y 'J Z| 

-;i/&g©fMii-C£>a0 

[0100] 1»l»0i (mo 1%) , 2111^01 (mo I %) 

, 3 (mo I %) „ S.t/4(mo 1%) t±N 

=ttl^tls Ti3^A~D-e^$tlSM"e&i>o 

[0101] 1iliJI?©l (mo l%) = (IllilfOmo It/ (1| 

MMI&-FCQmo I f£ + 2 m o I |£+ 3 CDm o I t + 

4liiif®m o I m ) X 1 0 0 • • • 5£A 

2«iiif©i (mo l%) = (2,iIii?©mo l|/ (1® 

M5HJI?tf>mo l|+2Sili?0mo I t+3il|)|?0m o I t + 

4 8RMfiiJgrF©m o I S) ) X 1 0 0 • • • 

3SM?®1 (mo l%) = (3 iiiJI?© m o I t/ ( 1 

l®0mo l|+2|iiii?Omo I Ut+3©m o I t + 

4mM^Jl^(Dm o It) ) X1 00 • • • 3£C 

4ii»©i (mo l°/o) = (4WimmWsT(Dm o I t/ ( 1 B 

I®©mo I t+2|&M||fC?0m o I t + 3 m o I t + 

0 i no ) x 1 o o • • • SSD 
[0102] ttc, TiB^EtCcfcy^a&fco 

(%) = ( (3mmmwsT<Dw (mo i%) +4 
m (mo i%)) / (2mmmi%?(Ds (mo i%) +30^11?©* ( 
mo I %) +4(mo 1%) ) X100 • • • E 

[0103] t/c, l£Jt77 (d l/g) Us iS:5M*0|;x^bW 1 £0. 5 fi* 

#) (#) £>i^U 
(d l/g) = (In (#) 
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mm (#) ) ) (g/d I) • • • F 

[0104] [^£0IJ2] 

'J X^1 b $>2 ®n" J5jc> 

(^14*° lJlfb>^^>2 ©^/£) 

-t|EJxJ/&X^r — A 1 £ — A ted; U N ^£'14^ 'J xf- b $ 

>2£^£Lfc„ 1IU *1=rJ$0iJ 2 "m, «>: L/c 

o 

MP-Bi omed i ca I s *±§^° iJxfL/>^$> (50 %7_K;#>S) 

12. 8 g^^V^P/0-Jb6 4mL^(:ML, N-Boc7s>''Js>'> 

4. 2 6 g (3 0 m m o I ) 3 /^'Jx^bV 

-f^ytcBoc^b^^y x^;uS^A^ 'jxf 

> 2 T L C T?H^© N - B o c TV 'J *>* > ft < ft ^ 

£5611 L N ±§EJ5 £ '>• £ > 7° 'J > <? L X N M R £ 56 

SIL/co 'H-NMRJ;y, *° U xf b W $ B o c <fb^$ J xf 

)im(Dm\mz2.o%tn&istitc0 
1 H — N M R (C D 3 0 D) ; 53. 3-3. 0 (br. s, 2), 2. 8 

- 2. 5 (Br. s, 2 3), 1 . 4 5 (s, 9) 

[0105] 'J Xf- b y-i $ y 2 ©"n J5&) 

-t|EJxJ/&X^r — A 2 £ — AtCd; U N 'J Xf- b 

$>2£^£Lfc„ 1IU *1=rJ$0iJ 2 "m, i¥«fflft^ttJU"F©i:33y L 

fc o 

±1E^'I4*° 'J xf b W $ > 2 Lfttf^ 

tc 1 2NJ6H14. 9 m < ViuA-fcc ?# b fttdfefa* 5 0 °Ct 3 0# 

13X0)%±£#lZs frfc&tolzXAtfi<Dfcfcy!}tf£.I&Ltc0 

Ltcmv^L, 

?d§&£|&$N OmLt30MLfc„ &&& 

(DKm^y^nMLs m> 
^*°'Jx^bW$>2£ 1 0. 5g?#fc0 
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1 H — N M R (D20) ; 52. 8-2. 4 (br. m) 

i3C-NMR(D20) ; 5 (mft tt) 57. 1 (1. 0), 54. 1 ( 

1. 61), 52. 2 (2. 75), 51. 5 (0. 82), 48. 5 (1 

. 07), 46. 6 (1. 67), 40. 7 (0. 79), 38. 8 (1. 

0 4) 

[0106] -hEEilE^K^ 'J xf- U y-i $ y 2 hZ'D-hEEilE^K^ 'J xf- b y-i $ 

y\ tmmizLTs 
1 IlilS?©! (mo I %) N 2II1JI?©! (mo I %) N 3 MMH 

(mo I %) N 4lHJg?©i (mo I %) N #|l£]£ (%) N & 

t/^77 (d l/g) 

[0107] [^£00 3) 

'J X^1 b $>3 ®n" J5jc> 

0*MMJ^o'jx^bw$>p- 1 ooo (3 0%*M) 10. O 

g^^;-Jb30mL^ K&fl? U % £ ft tcfefoZ 1 0 °CJ^T L tc 

o 'JJUlt^JUe. Og (7 0 m m o I ) ^ 

4 8 BtP^M L /cQ b '>M+f >7°U 1 H-NMR 

'J >8 

3. 7 g (1395mmol) 9 7c „ 

mfefr*>Kfommtmw^isy^y^ytzmj±m% u 
-JU2 5 m UC;#|BL/co ?#£ft/c^tcMx^JU^ JP;LT*0 'J 

g t#/cQ 

'H-NMR (D20) ; 53. 3-3. 1 (br. s, 1), 2. 9-2 

. 2 (B r. m, 6) 

[0108] _hEEiiE^lli£tf\ 'J xf- U y-i $ y 3 hZ'DlNT\ -hEEilE^K^ 'J xf- b y-i $ 

y\ tmmizLTs 
1 IlilS?©! (mo I %) N 2II1JI?©! (mo I %) N 3 MMH 
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(mo I %) N (mo I %) N #|l£]£ (%) N & 

(d l/g) 

[0109] [^£00 4) 

<i%#ll£sK'J x^UW $ >4 0£-j£> 

±§EJx£t\X^r —A 1 S.t/2 3 Z. £IZ<£ :frllf££t: 

^9o%0i^^^/iNo'jx5ib>^$>4^^L/co UTs mmzmntz 

o 

[0110] (^<|4*°'JX^bW$>4 A(D£tJ& ; JSJ&X^-AI ) 

±IEJ5J^X^r-A HC^l\ ^14*°'JX^UW$>4 A£^j£L/c0 1¥ 

y xfoh* 
MP-Bi omed i ca I s *±§^° (50 %*}§$) 

8. 0g^^vyp/O-Jl/5 3mL^CMLN N-Boc7^jy>1 

3. 3 g (9 3 m m o I ) £Jp*_N 8 0$M$tiI3fc£fTl\ /^'Jx^bW 

^VtCBocfb^^y x^Jl/gtf#A3 'Jxfb>^<> 

4A^f/co ll^P?hy77^- (TLC) t^©N-Boc7^'J 

vytutuKta^tcztZfemLs 'J>m+ty?°'J y?ux1 H-NMR 

femLtco 1 H — N M R ct lJ, cfb^^yx 

^ji/g©#A^tt9 5%£gai3*ifco 

'H-NMR (C D 3 0 D) ; 53. 3-3. 0 (br. s, 2), 2. 8 

- 2. 5 (B r. s, 6. 2) , 1 . 4 5 (s, 9) 

[0111] (^$*°'JX^bW$>4 A0^J5Jc ; J5J^X^r-A2) 

±§E^14*°'Jx^bW$>4 A£aifg$]ff£ Us ±IEJ5J^X^-A2tC 

'Jifl/>-f$>4A L/co l¥!ffl&}#fFfcm"F©® y T? 

§o 

±§E^14*°'Jx?1bW$>4 A0^ V^P/0-J«C 1 2 NjgRI 

8 m < y Jp^/co ?#£*l?d§$£N £ 5 0 

°C-e3 0|^Jp^I^L/co 

L/c0 LtcmzfiiWLs AtfCDJSJfct) 
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5mL^4 0MLfco Kfo 

ifb>^$>4A^26g (fefcj£#]3 0%) %tz0 

'H-NMR (D20) ; 52. 8-2. 4 (br. m) 

[0112] (^<|4*°'JX^bW$>4 B©M ; JSJ&X^-AI ) 

±§E^$*°'JX^bW$>4 A£dimmtL, ±§EJ5J^X^-A1 IZ 

ft o T^'I4*° 'J xf b >-f $ > 4 B Lfc0 J^TOil <J T? 

§o 

±IE^^/1N0|J $ >4 A (9. 1 g, 1^3 0%) %-( V7°P 

/WHl/3 1 mL^IOMU N — B o cTV x) Vy 7 . 8g (54. 4 m 

mo i) %-hUTLs 8 0$m$tiI3fc£fTi\ ft*) JL^isyj $yizB o city 

$yx^ug7^A3ti/c*i^(»14*0'jx^bW$>4 B%mtco ^Jf 

^P7h^77<- (TLC) tg^N-Bo cj^'J *>*>#&< 

d££5ls&U '>M+f>7°U >?XT'H-NMRTlf^£56§IL/co 'H-

N M R J: yN /1N°'J x^UW $ B o c \t7 < J x^JUS®® A^ 

£9 0%tW-&lStltco 

'H-NMR (C D 3 0 D) ; 53. 3-3. 0 (br. s, 2), 2. 8 

- 2. 5 (B r. s, 6. 2) , 1 . 4 5 (s, 9) 

[0113] (^$*°'JX^bW$>4 B©M ; J5J^X^r-A2) 

±§E^14*°'Jx^bW$>4 B %:&%%% t U ±IEJ5J^X^-A2tC 

§o 

±§E^14*°'Jx^bW$>4 B©-fV^P/0-Jb« 1 2 NJ^I|1 

3 m < UiP^/co ?#£*l?d§$£N £ 5 0 

°C-e4 0|^Jp^I^L/co 

£j£L/co tfx®fg£^t7 Lfcii^iiPU ;££P^ ciotfAtfcDjsjfcti 

0mLt3@MLfco 

m&.MzmML. mj*yxmtfi)^--zikm'(*ytk^)mi*s 
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1. 29 g (MJt$]4 0%) %tz0 

'H-NMR (D20) ; 5 2. 8-2. 4 (br. m) 

[0114] (^14*0'Jif UW$>4C0i^c ; JSJ&X^-AI ) 

±§E:frK*0'Jif UW$>4 B£iiifg$)ff£ U ±§EJ5J£X^-A 1 tC 

ft o T^'I4*° 'J if b >-f $ > 4 C Lfc0 y T? 

<fo£o 

±§E#llW;if U>^>4 B (4. 7 gN MJt^4 0%) £^77°P 

/V-Jl/2 2. 5ml_4nC;#$?U N - B o c TV 'J V > 5 . 6g (3 9. 

4 m m o I) 8 0$M$tiI3fc£fTl\ *° 'J If b W $ >IZ B o c 

itT< J if 'JifL/>^$>4C £?#fc0 

ll^P7h^77^~ (TLC) tJI^©N-Boc7^lJ^>^<^ 

-otcZt^mmLs '>m^>7°U >?XT'H-NMRTit^fiiggLfco 1 

H - N M R J; !<J , *°'JIf UW $>tC^i"^"'i)Bo c -ft/7$ 7 If JUS0*!! 

xmzs o%tn&i$ntz0 
'H-NMR (C D 3 0 D) ; 53. 3-3. 0 (br. s, 2), 2. 8 

- 2. 5 (B r. s, 6. 2) , 1 . 4 5 (s, 9) 

[0115] (i^$*°'Jif b>-f$>40M ; J5JSX + -A2) 

±1E^'I4*° UlfU>^$>4C^di^K^Ls -tlERf&X*-A 2 IZ 

'Jifl/^^4 £l§r$ L7c0 f¥ir^#fFfcm~F(M<<J T? 

±§E^14*°Uif bW$>4C®^77°PAy-JU;#}^C 1 2 NJ^I|9 

< UiP^/co ?#e>*l?d§&^ £ 5 0°C 

t4^FIMffiLfco J37,(D%3Ltmzs 

J^L/Co #£p^ ClOffAtfCD&jfctlfr 

OmLt3@;5t;|Lfc„ B^tcSlSI 

'Jif UW$>4£8. 4 g (fefcj£#j4 0%) ?#fco 

'H-NMR (D20) ; 52. 8-2. 4 (br. m) 
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[0116] 'J xf1 U > 4 tCD -hpEili^K^'J xf1 U >^T $ 

>1 tmmizLTs i(mo i%) 

s 2II1JI?©! (mo I %) N 3IIIH?©! (mo I %) N 411 

ilf©i (mo 1%) N (%) 

3-e&yN 1 MMSU1C7©M&4 7 

mo 1%-e^y, 2 8&MfilJI:F©M& 5 m o I *JN 3IIIH?©! 

tt4 8mo 1%-efey, 4»IiM©i(i0mo 1%-CfckK #ll£j£tt9 

0%-C$>?tco 

'J xf u $ >4 

/c^\ ±!L/cM»^T2 0 0 0~1 0 0 0 0 0 001501*1 

btl^bo 

[0117] C^MJ1] 

±§Ei%#ll£tf 'J b W $ > 1 (250mg)£100ml_ 

(&Ts 1 j £?#& 

o 

MJAE^P^^TIEII1 

[0118] lit, ± K 'J 'J ^Affltlllt 

^7°^XTiiMSi (i c P - M s) tccfc y >IIA£ ufco £©>D^ ££tf 

£>D£~FHfciU * 'J Ifiippb 

-efe^o 

[0119] s/c. sizjuBM&zfemTzfcdbiz. xmm^mELsz-2^m^r 
IWffliiU U ®Lfc0 

7fc/ii «1 0 n m) T'feo/co 

r^ ^0^7 0 0, 1 0, tX 

^r J- A "7 > 
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[0120] 

KSS 'j 

UT, mmzmmt&o 
[0121] >j 

— 7 )\/Z\ i/ i/ =7 y -fbn" ̂  — 

tfX K 'Jx V*W))V^y (Ge I estl, (C2H50) 3S iCH 

2CH2S i (OC2H5) 3) ^rn^mm:Ltc^(DZh^0 

V%-W^>y (Lil^-tz$ =1 yW?—\\Mk, 1?IM<f\y — 

K\ ( (CH3) 2S i (OC2H5) 2) )0 

*° 'J ^ + b > (2 0) 'J JH — 7^U 

j^pp^S : B r i j 7 8, C i g H 3 7 (CH2CH20) 2oH) ^:N 

-7-^m^x 1 o p p bJUTS-eflji 

( (CH3) 3s i) 2o) % 

-7K-

tl/cffiMt 1 8 M Q&L±(DMfr0 

j-jisimmmms C2H5OH) 
1 -7°P \Z)\,7)\,^-MMMib¥&s lfli^l/"K\ CH3CH2CH 

2OH) 

2 -7T)\,7)\,z\-MMMib¥^ CH3 (C2H5) 

C H 0 H)0 

[0122] (fuIEffc;#^®!^) 

7 7. 4 g 0 If X h 'J x h :> :> 'JJUx ̂  7 0. 9g©i^y-J^ 
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L tcm, 1 m o I / L 8 0mL^ij]OU 5 0°Ct 

immmwLtco mz, 41. 7 (20) 

2 8 0 g©i^y L/cM^iT;^ L/Co M 

s 3 0°c-e4 mmmw Ltc0 mbtitcmfez 2 5 °c, 3 0 h p a ©SET, 
1 2 3 g Tills L/Co )I!s^ 1 - 7°P L°JU:PJU=I-)\s£ 2 -

: 1 U 2 80 

9 zmtco 

[0123] (#?LK^> 'J 

tuIEfr;#)S2 1 8 g V*rW^y 1 . 2 gN 3~)\s 

Wu*+fyO. 6g^iilPU 2 5°Cei 

*-y-y<Dm\\wtts tfX K 'JX K^^^'JJUx^ytc^LT^ti^tn Of 

;u%, 5 ^;u%-efe^/c0 

[0124] 

#?Lff:> 'J 1 . OmL^i/'J p >-7x/\^®±tC;ST U 

2 000 r pmt6 0#ri@i^tT, :> 'J =l > O L/c^ 

M^UHmT 1 5 0°c-e 1 3 5 0°c-e 1 OtfMlMkSLfc 
o ^(D^s 1 7 2 n mi + i/77>^iiL/cf t >/<-^t3 5 0°Cf 

T?2jPf§&U Btll P a -e Hhl 1 4mW/cm2(a^ ^«££ 1 OtfF^ltf 

t&ztiz&v, Hill (#?Lff^'J^l) £?#*:„ 

2. 6 n tc0 

i^tl/clllfell©, hblf 1:^ k ti 2 . 1N #14^Eti6. 2 G 

P a T'fe o fco 

[0125] viiJLymmm^frb^niz&y^sbtco 
Z ZT\ K;ux£is-Mmmt ll*§©^;£tc 
J;U, SEMI L A(PS - 1 2 0 0) %m^T 
fr^/co M. R. BakLanov, K. P. MogiLnikov, V. G. Po 

Lovinkin, and F. N. DuLtsey, Journal of Vacuum Science and Technology 
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B (2000) 18, 1385-1391 lZtm$oT, 

$7~3tc0 

ttzftmnmzs (SSMS ^ 30) %m\>\ 2 5°c, 

*l*ftEJ£3 0%©#Hfns JH«1 00kHz^T;t;£tCJ;yj:b!f»£ 

)I^L/c0 

tV'f >f> "T — ^— (Hys i t ron}±% Tr i bo 

scope) iz <£ y N MJS© 1/10 jyet am -c^ic j; y 

4^)I£L/c0 

[0126] 

-tsBjirmmm (JUT r I ow-kij mmzntc 
*> 'J =1 >^x/\£x L°>=l-^-£ffl^T 6 0 0 r p m -CIUIE^ 

I O w- kM-h^fulE'v—1 (2. OmL) ^3 

5iJt"e)ST L/cti, 2 000 rprntl O^0fe3ttT!£4t;*t!\ t(Dm 
s K7°b-h±K#U 1 2 5°c-ei ^^ip»HL/c„ 

T\ *> 'J =l t°>=l — ^ — IZM U 6 0 0 r pm-eni^w 

*> 'J =l > -7 x/\©*>-Jl4l/£$i 1 T^tlfci|ij(DWttZ, mWK 3 . 0 

m L £ 3 0#P^-£3SJt"e;iST U 2 0 0 0 rpm*e6 O^IUIE 

3 •£££$!;*-ttrfco Z.(Di/—Jl/jf ©jSJU&fEfc 3 Unity iH L/co 

J^i._ttCofc U. Jl^#feJiJl±tc;N fu§E:>—HCa^ti-g)/T0|J "7 — © 

H ($/-;i/ji) £JFMU *>'J =i>^x/\£jf £*>-;i/jf 

*IJf 3*ifclti£©*lJH* (JUT, mm (s i / i ow-k/PE i) j t 

tlN9) *&%tco 

IRU r7J<J LTtis IHM7K (Mi I I i p o r etti^M i I I i — Q7K 

s lfi18MQ'cm (2 5 °C) JUT) L/c0 

[0127] 

±§E§im (S i/l ow-k/PE I) 

tm (S i/l ow-k/PE I) ©:>—jujf (PE I 

) M tc 33 tt £ h)u x > £ iz j; y fj o fc„ c © h;u x > 
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L o w-m 
&£f) (D\9iX^<iy-)\yWmi^z £%£T0 

hJUx>P&#>|JJ£&N SEM I (PS-1 

2 0 0) fc0 

M. R. BakLanov, K. P. MogiLnikov, V. G. PoLovinkin, and 

F. N. DuLtsey, Journal of Vacuum Science and Technology B (2000) 18, 
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