@~%9%Z%/%H%kJP8wJ,8wAuCV CCD dew ar ??6uNd5Q<B83Js9p (3) 5[Ce:‘$N;HMQ$K$h$k%"%&%H%,%9M^@)$*$h$SNd5Q$N<B8= ElKLBg3XBg3X1!M}3X8&5f2JE7J83X@l96 Gn;N2]Dx8e4| 2 G/ =)EDC+ MN 2000 G/ 7 7n 10 F| 35 MW $3$l$^$G@~%9%Z%/%H%kJP8wJ,8wAuCVMQ CCD %+%a%i%G%e%o!<$G$O!"Nd5QCf$K??6u %]%s%W$rDd;_$9$k$H CCD AG;R$rL\I8 29EY $N 170 K $^$GNd5Q$9 $k$3 $H$,$G $-$J$+ $C $?!# $3$l$O !" Fb ItJILL $dItIJ $+$i $N%"%& %H %,%9$K$h $j%G %e %o!< FbIt05 NO$, 5^>e >:$7!" NdE‘ 4o$N G=NO$r Bg$- $/>e 2s$k5$ BN$N G.EAF3 $K$h $kG.N. F~$, H/@8 $9$k$?$a $G$"$k !# :# 2s!" J|=P5$ BN$r5[ Ce$7Fb It05 NO>e>: $rM^$( $kL\E* $G!" NdE‘4o %3!<%k %I%X %C %IIU6a $NDc 29It$K%b %l%- %e%i !<%7!< %V%9 $rBgNL $K@_CV $7AG;R Nd5Q$r ;n$_ $?!# $3 $l$K$h $j !" ??6u %]%s %WDd;_ 8e$N05 NO>e >:$rBgI}$KM^$(!" >/$J$/$H$b 10 F|DxEY$O5$BNG.EAF3$rL5;k$G $-$kDc05NO$K$F%G %e%o!<$r1?MQ $7!"L\I8 29 EY$G$NAG;RNd5Q$r<B8=$G$-$k$3$H$,J,$+$C$?!# 1 $O$8$a$K @~%9%Z %/%H %k JP8w J,8w AuCV MQ CCD %+%a %i%G %e %o!< $G$O !" %8 %e %i %k%_ %s%G %e %o!< JI LL$d $=$N B> $NFb ItIt IJ (CLKAMP $J$I ) $+$i !" 10 � 5 T orr/s DxEY$N%"%& %H%,%9$,@8$8$F$$$k$3$H$,J,$+$C$F $$$k ( <B83Js9p (2)) !# $3$N%"%&%H%,%9$K$h$j !"??6u0z$-Dd;_8e$KC;;~4V$G%G%e%o!<FbIt05NO$,>e>:$7!"5$BN$NG.EAF3$rDL$8$?G. N.F~$,L5;k$G$-$J$/$J$k!#$=$N$?$a!"??6u0z$-Cf$K%G%e%o!<FbIt05NO$,=<J,Dc$/J]$?$l$F$$$?$H$-$K$O=< J,2DG=$G$"$C$? CCD AG;R$NNd5Q$,K8$2$i$l$k ( <B83Js9p (1)) !# ??6u0z$-Dd ;_8e$b0BDj$7$FAG;RNd 5Q$r9T$$ CCD %+%a %i$r1?MQ$9$k$K$O!"<B:] 4QB,$r9T$&4|4V ( � 10 F|Dx EY ) !" Fb It05NO $r5$ BN$N G.EA F3$, =<J,L5 ;k$G $-$k DxDc 05 ( � 10 � 3 T orr 0J2< ) $KJ]$DI,MW $,$" $k!# $= $N$? $a$K $O!"2?$i$+$NJ}K!$G!"%"%&%H%,%9$K$h$kFbIt05NO>e>:$r=<J,Dc$$DxEY$KM^@)$7$J$1$l$P$J$i$J$$!# 2 %"%&%H%,%9M^@)$NL\I8$H$=$NJ}K!$N8!F$ E57?E* $J4QB,4| 4V$r � 10 F|4V$H$9 $k$H!"$3$N 4|4V%G%e%o!< $NFbIt05 NO$r 10 � 3 T orr 0J2<$KJ] $DI,MW$, $"$k!#$3$N$H$-!"FbIt05NO>e>:$O!" 10 � 3 T orr = (10 � 24 � 60 � 60 sec) � 10 � 9 T orr = s $KM^$($kI,MW$,$"$k!# %"%&%H%,%9$K$h$kFbIt05NO>e>:$rM^$($kJ}K!$H$7$F!"<g$K0J2<$N$h$&$JJ}K!$,9M$($i$l$k!# 1

%"%&%H%,%9$=$N$b$N$r:o8:$9$kJ}K! %"%&%H%,%9$N0z$-$-$j ??6u0z$-$rD9;~4V9T$C$FIUCe5$BN$r8O$i$7$F$7$^$& d p= d t / exp( � t=� ) � : J?6Q5[Ce;~4V ( 7P83E*$K$O d p= d t / p t ) ;~4V$,$+$+$jHs8=<BE* $Y!<%-%s%0 JILL!&FbItItIJ$N29EY$r>e>:$5$;$FIUCe5$BN$NC&N%$rB%$7$J$,$i??6u0z$-$r9T$& � / exp( E =RT ) E : 5[Ce%(%M%k%.!<!" T : 29EY!" R : 5$BNDj?t ( Nc ) E � 20000 J/mol $N$H$-!" � (400 K) =� (300 K) � 0 : 15 � (600 K) =� (300 K) � 0 : 02 5[Ce5$BN$NJ|=PB.EY$r!">o29;~$N 10{100 G\DxEY$K$G$-$k!# 0lHLE*$K:G=*E*$J%"%&%H%,%9$r 1/10-1/1000 DxEY$K$9$k$3$H$,2DG= !v C"$7!"2f!9$N%G%e%o!<$N>l9g2CG.$K$OLdBj$,B?$$!# %P%$%H%s ( %U%CAG%4%‘ ) 180 !k C $G1J5WJQ7A!"1L$l$NH/@8 Balzers %P%k%V 120 � C $^$GBQG. CLKAMP $N2CG.0BA429EY !& !& !& !) I=LL=hM} %,%i%9%S!<%H%V%i%9%H { %"%&%H%,%9$rL$=hM}I=LL$N 1/2 � 1/3 DxEY$K7Z8:$9$k$3$H$,2DG= C&;i@v>t ( G.Er!"%"%k%3!<%k ) %P%U8&Ka %"%&%H%,%9$r5[<}$7!"8+$+$1$NFbIt05NO>e>:$rM^$($kJ}K! 5[Ce 5$BNJ,;R$,8G BNI=LL ( 5[CeG^ ) $H$V$D$+$k$H !"N3;R$OJ,;R4VNO $GI=LL$K94B+$5 $l!"I=LL$N29EY$H5[ Ce %(%M%k%.!<$G7h$^$k0lDj;~4V8GBNI=LL$KBZ:_$9$k!# 5[CeG^$N8+$+$1$NLL @Q S a $, =<J,Bg$-$/$+$D29EY T $,Dc 29$GJ?6Q5[Ce;~4V � ( T ) = � 0 exp( E =RT ) $, =<J,Bg$- $$>l9g!"%"%& %H%,%9$K$h $j q 0 [T orr/s] $NFbIt05NO >e>:$r@8$8 $F$$$kMF 4o$N<B<A$N 05NO>e>: $O!" � / S a � � ( T ) $J$k factor( � � 1) $rMQ$$$F!" q 0 =� $K8:>/$9$k!#$3$3$G!" � $O29EY$KHs>o$KIR46$J � ( T ) $r4^$‘ !# Nc $( $P T � 100 K DxEY$H T $,Dc 29 $N >l9g $O !" T $, 10 K DxEY 8:>/ $9 $k $H !" � $O 10 � 100 G\DxEY Bg$- $/JQ 2=$9 $k!# $= $N$? $a!" 6O $+$J 5[Ce G^$N Nd5Q $GHs >o$K Bg$- $J05 NO>e >:$N M^@) $r?^ $k$3 $H$, $G$-$k!# ( JL%l%]!<%H!V5[Ce8z2L$K$h$k%"%&%H%,%9M^@)$K4X$9$k9M;!!W ; 0J8e!XJs9p (4) !Y;2>H ) 0J>e$K5s$2$?FbIt05NO>e>:$rM^@)$5$;$kJ}K!$N$&$A!"5[Ce8z2L$rMxMQ$7$?J}K!$O!"NdE‘4o<~JU$NDc29It J,$KE,Ev$JNL $N5[CeG^ ( %b%l%-%e%i !<%7!<%V %9$J$I$N 5[Ce:‘ ) $r@_CV$9$k$3$H$G !" 7‘E*$J 05NO>e>: $NM^@)$r Hf3SE*MF0W$K<B8=$9$k$3$H$,=PMh$k$H9M$($i$l$k!# $h$C$F!"0J2<$G$O!"NdE‘4oD>6a$K%b%l%-%e%i!<%7!<%V%9$rBgNL$+$D=<J,$J3+8}LL@Q$r$b$C$F@_CV$G$-$k %1!<%9$r@= :n$7$F MQ$$!" 5[Ce 8z2L$r MxMQ$7$F %"%&%H %,%9$K $h$k 10 � 5 T orr/s $NFbIt05 NO>e>: $r 10 � 9 T orr/s DxEY$^$GM^@)$9$k$3$H$H$9$k!# $3$l$O!"$$$o$P!" NdE‘4o$NM>>jG=NO ( � 0 : 84 W) $rMxMQ$7$F!"%G%e%o!<Fb $K>o;~2TF/$9$k??6u%] %s%W (= %=!<%W%7%g%s%]%s%W ) 9=C[$9$k$3$H$KAjEv$9$k!# 2

3 5[Ce:‘$N@_CV $3$l $^$G$N %+%a%i %G%e%o!<$N 9=@.$G$O !"5[CeG^ $H$7$F %b%l%-%e%i !<%7!< %V%9 ( >\:Y$J ;EMM$O ITL@!#;T @n N4;aJ]M-$N$b$N$r<ZMQ ) $r 150{170 K DxEY$KNd5Q$7$?%3!<%k%I%W%l!< %H>e$N3+8}LL@Q 1 cm 2 DxEY$NF<@=$N %1!<%9Fb $K 1g <e@_CV$7$F$$ $?$K2a$.$J$+$C$?!#$3$N >l9g!" � � 10 � 5 Dx EY$G$"$j !"5[Ce$O%"%&%H%,%9$NM^ @)$K$O$[$H$s$I8z$+$J$$ ( !XJs9p (4) !Y<0 (6) ;2>H!(<B:]$OBg$-$J%b%l%-%e%i!<%7!<%V%9$N<B8zLL@Q$N$?$a $K<c43$N5[Ce8z2L$OF@$i$l$k$H;W$o$l$k!# !XJs9p 4 !Y$G$O!"<B8zLL@Q$K$D$$$F$O9MN8$7$F$$$J$$ ) !# $=$3$G!"F<@=$N5[Ce:‘%1!<%9$r@=:n$7!"NdE‘4o%X%C%I$K$8$+$K<h$jIU$1$k$3$H$K$7$?!#%3!<%k%I%W%l!< %H$X$O$3$N%1!<%9$+$iF<LV@~$r@\B3$7!"G.@\?($5$;$? ( ?^ 1) !# $3$l$K$h$j !" =>Mh$O CCD 1?MQ29EY$^ $G$7$+Nd5Q =PMh$J$+ $C$? %b%l%-%e %i!<%7 !<%V%9$r !" CCD 1?MQ29EY $H$OFH N)$K!"NdE‘4o D>6a$NDc 29 ( � 80 � 100 K) $G1?MQ $9$k$3$H$, 2DG=$H$J$C$?!#$^ $?!"5[Ce:‘%1 !<%9$O :GBg � 40 g DxEY$N=ENL$N%b%l%-%e%i!<%7!<%V%9$r � 60 cm 2 $N=<J,$J3+8}$GJ];}$9$k$3$H$,$G$-$k ( IUO? A !" !X5[Ce:‘%1!<%9$N@_7W!&;EMM8!F$!Y;2>H ) !# ?^ 1: 5[Ce:‘%1!<%9;HMQA0!";HMQ8e$N%G%e%o!<Fb$N9=@.$NHf3S!# $5$i$K!"5[Ce:‘$K$D$$$F$O=<J,$J5[Ce8z2L$rF@$k$?$a!"0J2<$NG[N8$r9T$C$?!# � D4M}MQ%[%C%H%W%l!<%H ( � 250 � C) $K$h$k 4-5 ;~4V$N2CG.C&%,%9 � G.@\?(@-G=8~>e$N$?$a!" 1 mm � 2 mm DxEY$NC;:}>u$K@ZCG$7$?%"%k%_Gs$r:.F~ � 5[Ce:‘%1!<%9$N38$K$O!"F<LV$r;HMQ ( N.$7MQF<$+$4$+$i@ZCG$7$F;HMQ ) 3

$3$N5[Ce:‘%1!<%9$N;HMQ$K$h$j !"%"%&%H%,%9$K $h$kFbIt05NO>e>:$r 1/600 0J2<$K8:>/$5$;$k$3$H$,$G$- $k$H4|BT$5$l$k!# 4 <B83$H7k2L 5[Ce:‘%1!<%9$rIU$1$F??6u0z$-$N8eNd5Q$r9T$C$?!# FC$K!"0J2<$N 5 2s$K$D$$$FJs9p$9$k!# >l=j : ElKLBgE7J83X65<<8w3X0E<< 4|4V : 2000/6/20 - 2000/7/6 <<29 : � 20 � 30 � C ??6u%]%s%W : PFEIFFER V A CUUM %?!<%\J,;R%]%s%W TSH260D NdE‘4o : %@%$%-%s%9%?!<%j%s%0<0 1W@77K 29EY%;%s%5!<0LCV : 5[Ce:‘%1!<%9>e!"%3!<%k%I%X%C%I$+$i:G1s$N3Q (100 Gr6bDq93 ) $*$h$S!"%3!<%k%I%W%l!<%H>e 7W 2 I= 1: <B834D6- 4.1 5[Ce:‘%1!<%9$r%3!<%k%I%X%C%I$K<h$jIU$1$FNd5Q � 5[ Ce :‘ %1 !< %9 $N 38 $N 8G Dj $, ;( $G !" %+ %W %H %s %F !< %W $K $h $j %1 !< %9 $N 3+ 8} $, 69 $a $i $l $? >u BV ( 3+ 8} � 40 cm 2 ) � F<LV$N8GDj$,4E$$!#5[Ce:‘NL>/$J$+$C$? ( � 10 g ?) 0J2<$r 3 2s7+$jJV$7$?!# ( ?7$?$J??6u0z$-$N:]$O%G%e%o!<$rBg5$$K$5$i$9$,!"$=$N;~4V$r?tJ,0JFb$KN1$a$? ) 1. ??6u0z$- ( <B;\;~4V$HE~C#05NO ) 1 2sL\ : 51h 2 : 2 � 10 � 4 T orr 2 : 24h 1 : 8 � 10 � 4 T orr 3 : 1h 2 : 1 � 10 � 4 T orr 2. ??6u0z$-$r7QB3$7$FNd5Q3+;O ( ?^ 2) 3. E,Ev$J29EY$G??6u0z$-$rDd;_$7Nd5Q$r7QB3 ( ?^ 3) !"?^ (4) ??6u 0z$-Cf $NNd5Q $G$O!"%3 !<%k%I%W %l!<%H $r 130 K DxEY!"5[ Ce:‘%1 !<%9$r 90 K Dx EY$^$G Nd5Q$G $-$?!# $7$+$7!"??6u0z$-$rDd;_$9$k$H!"FbIt05NO$,>e>:$7!"AG;R$N29EY>e>:$,@8$8$?!# FbIt05NO>e>:$O!" 3 � 10 � 7 T orr/s $NDxEY (2 2sL\Nd5Q$N>l9g ) $G!"Nd5Q$r9T$o$J$+$C$?>l9g (10 � 5 T orr = s) $N 1/30 DxEY$H$J$C$?!#5[Ce$N8z2L$O=P$F$$$k$h$&$G$"$k!# ??6u0z$-$,Dd;_$7$F$+$i$N29EYJQ2=$N;~4VHyJ,$+$i!"??6u0z$-$r9T$$$J$,$i$NNd5Q;~$N29EYJQ2=$N;~4V HyJ,$r :9 0z$- !" %3 !<%k %I%W %l !<%H !" 5[ Ce :‘%1 !< %9$= $l $>$l $K $D$$ $F G.MF NL$r E, MQ$7 $F G.N. F~ NL$K 49 ;;$7 !" Fb It05NO$KBP$7$F<($7$?$N$,?^ 5 $G$"$k!#$3$l$O$*$h$=5$BN$NG.EAF3$K$h$kG.N.F~$rFbIt05NO$KBP$7$F<($7 $?$b$N$H$J$k!#0JA0$NJs9p ( !XJs 9p (1) !Y ) $NM=A[DL$j !"Hf3SE*>.$5$$05NO$G$O!"05NO>e>:$KHfNc$7$?G.N. F~$,8+ $i$l$F$$$k !#$^$?!" 10 � 2 T orr DxEY $GG.N.F~ $,05NO$K$h $i$J$/$J$C$F$$ $k$,!"$3$l$O <+M3J,;R >r7o 4

$,GK$l $F$$$k$?$a$G $"$m$& !#<+M3J,;R>r7o$,GK$l$k 05NO$H$=$N 05NO$G$NG.N. F~$O!"Js9p (1) $K$*$1$k M=A[ CM ( � 10 � 2 T orr !" � 3 W) $H$h$/9g$C$F$$$k!# 4.2 5[Ce:‘$NIuF~$r2~NI$7$FNd5Q A02s$N 3 2s$NNd5Q$G$O!"5[Ce:‘%1!<%9Fb$G$N%b%l%-%e%i!<%7!<%V%9$N8GDj$,4E$+ $C$?$3$H$,<B838e$KJ, $+$C $?!# 5[ Ce $K$h $j05 NO >e>: $, =<J, M^$( $i $l$J $+ $C $?$N $O !" %b%l %- %e %i!< %7!< %V %9$N G. @\?( $, IT=< J,$G !" =< J,$J5[Ce8z2L$,F@$i$l$k$[$I$K%b%l%-%e%i!<%7!<%V%9$,Nd$($J$+$C$?2DG=@-$,$"$k!#$^$?!"%1!<%9$N8GDj $N$?$a$K;HMQ$7$F$$$?%+%W%H%s%F!<%W$,!"%1!<%9$N%+%P!<$H$J$C$F$$$kF<LV$r0lIt:I$$$G$$$?$3$H$d!"%b %l%-%e%i!<%7!<%V%9IuF~;~$K$+$J$j$N%b%l%-%e%i!<%7!<%V%9$,$3$\$l$F$$$F!"IuF~NL$,M=Dj$h$jBgI}$K>/ $J$+$C$?$3$H$b860x$H$J$C$F$$$k$+$b$7$l$J$$!#$=$3$G!" � %b%l%-%e%i!<%7!<%V%9$NJd=< ( %1!<%9Fb$GN3$,F0$+$J$$$h$&$K$.$C$7$j5M$a$k ( � 30 g DxEY$+ ) � LV$r8GDj$7$F$$$k%+%W%H%s%F!<%W$r!"LV$r:I$,$J$$$h$&$K%1!<%9$N1o$K:FG[CV � LV$N8GDj$r6/8G$K $H$$$C$?=hCV$r;\$7$F!"0J2<$N 2 2s$NNd5Q (CLKAMP $rIuF~$7$J$$>l9g$HIuF~$7$?>l9g ) $r9T$C$?!# 1. ??6u0z$- ( <B;\;~4V$HE~C#05NO ) CLKAMP $J$7 : 11h 2 : 6 � 10 � 4 T orr CLKAMP $"$j : 25.5h 2 : 2 � 10 � 4 T orr 2. ??6u0z$-$r7QB3$7$FNd5Q3+;O ( ?^ 6) 3. E,Ev$J29EY$G??6u0z$-$rDd;_$7Nd5Q$r7QB3 ( ?^ 7) $$$:$l$N>l9g $b!" ??6u 0z$-Cf$N Nd5Q$K$h $j=<J,Dc 29$KNd5Q $G$-$?!# (CLKAMP IuF~;~$KNd 5QB.EY$, F_$$$N $O!" 5[ Ce:‘ %1!< %9$+ $iHt$S =P$? F<?K 6b$, %G %e %o!<Fb JI$H @\?( $7$F $$$?$? $a!# ) $^$?!" ?? 6u0z$- Dd;_ 8e$b 29EY >e>:$O5/$3$i$: !"7QB3$7$FNd5Q$r9T$&$3$H$,$G$-$?!# ??6u0z$-Dd;_ 8e$N05 NO>e>:$r ?^ 8 !" 9 $K<($9 !# $$$:$l $b<c43$N 05NO>e >:$O$"$j !" CLKAMP $rIuF~$7$? >l 9g$OIuF~$7$J$$>l9g$KHf$Y$F05NO>e>:$,Bg$-$/$J$C$F$$$k$,!"?t;~4V$K$o$?$j 10 � 6 T orr Bf$NDc05NO$r0] ;}$7$F$$$k!# 4v$D$+$N;~4VBS$G$N05NO>e>:N(B,DjCM!"$*$h$S$=$N>l9g$K 10 � 4 T orr $KC#$9$k$^$G$N;~4V$r!"I= 2 $K<( $9 !# $3$l$i$h$j !" CLKAMP $NM-L5$G:9$O$"$k$b$N$N!" >/$J$/$H$b 6 F|DxEY$N;~4VFb$G$O!" FbIt05NO$r5$ F3=P;~4VBS 05NO>e>:N( 10 � 4 T orr $KC#$9$k$^$G$KMW$9$kM=A[;~4V CLKAMP $J$7 50- 150 min 2 : 7 � 10 � 11 T orr/s 43 days CLKAMP $J$7 1000 -3000 min 6 : 6 � 10 � 11 T orr/s 17 days CLKAMP $"$j 50- 150 min 2 : 0 � 10 � 10 T orr/s 6 days I= 2: CLKAMP L$IuF~;~ !" IuF~;~ $=$l $>$l$N !" ??6u 0z$-Dd ;_8e $NFbIt 05NO >e>: N($H 10 � 4 T orr $KC#$9$k $^ $G$NM=A[;~4V BNG.EAF3$K$h$kG.N.F~$rL5;k$G$-$k=<J,Dc$$05NO (10 � 4 T orr) $K0];}$G$-$k$3$H$,L@$i$+$K$J$C$?!# 5

5 $^$H$a!&:#8e$N2]Bj � :G=i$N 3 2s$KBP$7$F!"5[Ce:‘$rCzG+$K5M$aD>$7$?8e$N 2 2s$G05NO>e>:$,BgI}$KM^$($i$l$?$N$O!" (a) LV$rJ$$C$F$$$?%F!<%W$r30$7!"5[Ce:‘$rJd=<$7$?$3$H$K$h$k5[Ce:‘8+$+$1I=LL@Q$NA}2C (b) 5[Ce:‘$r%1 !<%9L5$$ $K7d4V L5$/5M $a9~$s$G !" F<LV $HNI$/ @\?($9$k $h$&$K $-$D$/ IuF~$7$? $3$H$K $h $kNd5Q8zN($N8~>e $,Bg$-$/8z$$$?$b$N$H;W$o$l$k!# FC$K!" (b) $O!"%b%l%- %e%i!<%7!< %V%9>e$G$N J?6Q5[Ce;~4V &S$rBgI}$K A}Bg$5$;$k8z 2L$,$"$k$? $a!" =E MW$G$"$k!# � B?>/8+$+$1$NI=LL@Q$,8:>/ $7$F$b%3!<%k%I%X %C%I<~JU$NDc 29It$K5[Ce:‘$r8z N(NI$/G[CV$9$k$3 $H$G!" $5$i$K5[Ce8z2L$,2~A1$G$-$k$+$b$7$l$J$$!# � %G%e %o !<$N;Q @*$K $h$j 5[Ce :‘$N Nd5Q 8zN( $,JQ $o $C $?$j $7$J $$$h $&$K!" %1!< %9Fb $G$N 5[Ce:‘ $N8G Dj$K $O G[N8$,I,MW � 29EY@)8f $N:] $K!" %3!< %k%I %W%l !<%H $r%R!< %?!< $G29 $a$k $3$H $K$J $k$, !" 2a >j$JG. NL$, 5[Ce :‘%1 !<%9 $K N.$l$J$$$h$&Cm0U$rMW$9$k!# � ??6u%]%s %W$rDd ;_$5$; $?>u BV$GNd 5Q$r9T $C $? >l9g$G $b!" 6 F|4V$O5$BN G.EAF3 $K$h $kG.N. F~$, ==J,L5 ;k $G$-$kDx EY$NDc 05NO (10 � 4 T orr) $K%G%e %o!<Fb $r0];} $G$-$k $3$H$, J,$+ $C $?!# <B :]G.EA F3$,8z $/05NO $O$3$l$h $j$b$5 $i$K?t G\Dx EYBg$- $J05NO $J$N$G !" 10 F|DxEY$N 4QB,4| 4V$G$O !" ?? 6u0z$- $r$;$: $K CCD %+%a%i$r1?MQ$9$k$3$H$,$G$-$k$G$"$m$& !# 6 ;29M;qNA J88% � J*M}9)3X<B83 4 ??6u5;=Q [ Bh 3 HG ] KY1[ 8;0l Cx El5~Bg3X=PHG2q � <B83J*M}3X9V:B 4 ??6u5;=Q NS <g@G JT 6&N)=PHG � J*M}3XA*=q 11 ??6u$NJ*M}$H1~MQ 7’C+ 42IW!"IY1J8^ O: JTCx >X2ZK< � %*%C%/%9%U%)!<%IJ*M}3X%7%j!<%: 11 I=LL$NJ*M} Prutton,M @nO) ?-<# Lu 4]A1 � ??6u5;=Q$H$=$NJ*M} Delchar,T.A @P@n OBM: Lu 4]A1 $3$l$^$G$NJs9p � @~%9%Z%/%H%kJP8wJ,8wAuCV CCD dewar ??6uNd5Q<B83Js9p (1) ftp.astr.tohoku.ac.jp/users/akitay a/lips/ccdtest200004/co oltest200004.ps � @~%9%Z%/%H%kJP8wJ,8wAuCV CCD dewar ??6uNd5Q<B83Js9p (2) ftp.astr.tohoku.ac.jp/users/akitay a/lips/ccdtest200005.ps 6

?^ 2: ;O$a$N 3 2s$N??6u0z$-Cf$NNd5Q$K$*$1$k!"%3!<%k%I%W%l!<%H !"5[Ce:‘%1!<%9$N29EYJQ2= ?^ 3: ;O$a$N 3 2s$NNd5Q$N$&$A!"??6u0z$-Dd;_8e$N29EYJQ2= 7

?^ 4: ??6u0z$-Dd;_8e$NFbIt05NOJQ2=!#:G>.$N>l9g (2 2sL\ ) $G 3 � 10 � 7 T orr/s DxEY ?^ 5: FbIt05NO$KBP$9$k5$BNG.EAF3$K$h$kG.N.F~NL$NB,DjCM!# ( 5$BNG.EAF30J30$NG.N.F~!"G.N.=P$N1F 6A$O >J$$$F$"$k!# ) 8

?^ 6: 5[Ce:‘%1!< %92~NI 8e$N ??6u0z $-Cf$N Nd5Q!# CLKAMP $r4^$a$J$$ >l9g$H 4^$a$? >l9g!# CLKAMP $r4^ $a$?>l9g$K29EYDc2<$,CY$$$N$O!"5[Ce:‘%1!<%9$+$iHt$S=P$?:Y$$F<@~$,%G%e%o!<JILL$H@\?($7$F$$$?$?$a $H;W$o$l$k!# ?^ 7: ??6u0z$-Dd;_8e$N29EYJQ2=!#29EY>e>:$O8+$i$l$: !"7QB3$7$FNd5Q$,B3$$$F$$$k!# 9

?^ 8: ?? 6u 0z $- Dd ;_ 8e $N Fb It 05 NO JQ 2= !# CLKAMP $J $7 !" CLKAMP $" $j $G Bg $- $/ 0[ $J $k $, !"$= $l $> $l 2 : 7 � 10 � 11 T orr/s !" 2 : 0 � 10 � 10 T orr/s DxEY$G!"==J,>.$5$$!# ?^ 9: ??6u0z$-Dd;_8e$NFbIt05NOJQ 2= (3 F|4V ) !# CLKAMP $J$7$N>l9g!" 2 F|L\$+$i 3 F|L\$K$+$1$FFbIt05 NO>e>:$O 6 : 6 � 10 � 11 T orr/s DxEY!# 10

� @~%9%Z%/%H%kJP8wJ,8wAuCV CCD dewar 3+H/!&@=:n 5[Ce8z2L$K$h$k%"%&%H%,%9M^@)$K4X$9$k9M;! ftp.astr.tohoku.ac.jp/users/akitay a/lips/ccdtest200007/adsorption200007.ps A 5[Ce:‘%1!<%9$N@_7W!&;EMM8!F$ A.1 5[Ce:‘%1!<%9;EMM %1!<%9:‘<A F< ( %3!<%k%I%X%C%I%"%@%W%?!<$OL5;@AGF< ) =ENL 375 g G.MFNL 144 J/K mU<MG.N.F~ � 0 : 3 W 0J2< (@ T � 100 K) 5[Ce:‘It8+$+$1LL@Q � 60 cm 2 5[Ce:‘<}G<=ENL :GBg � 40 g A.2 %b%l%-%e%i!<%7!<%V%9NL8+@Q$b$j � 10 � 5 T orr $N05NO2<$G � 10 � 5 T orr/s AjEv$N5$BN$r5[Ce$9$k$?$a$KI,MW$JI=LL@Q � 10 � 5 T orr !" T � 300 K $N5$BNJ,;R$N ux F = 1 4 nv = 1 4 p k T r 8 k T � m = r 1 2 � mk T p � 3 : 8 � 10 19 m � 2 � s � 1 � 10 � 5 T orr $KAjEv$9$k!"MF4o ( V � 1 : 2 � 10 � 3 m 3 ) Fb$N5$BNN3;R?t N = nV = p k T � V � 3 : 9 � 10 14 � 10 � 5 T orr/s $N%"%&%H%,%9$r5[<}$9$k$N$KI,MW$J4v2?3XE*I=LL@Q ( 6E=L78?t s = 1 $H$9$k ) S = N F � 1 : 0 � 10 � 5 m 2 (0 : 1 cm 2 ) ! 8+$+$1LL@Q 60 cm 2 $O=<J,!# � :G Bg $G � 10 T orr J, ( � 10 � 5 T orr/s � 10 da ys) $N 5$ BN $r 5[ Ce $9 $k $N $K I, MW $J %b %l %- %e %i !< %7 !< %V %9 =E NL I, MW I= LL @Q = ( � 10 T orr Aj Ev $N MF 4o Fb J, ;R ?t ) / ( J? 6Q E* $J 0l J, ;R AX $N N3 ;R ?t LL L) EY ; � 10 19 molecs = m 2 ) A = nV � = pV k T =� = (3 : 2 � 10 23 )(1 : 2 � 10 � 3 ) 10 19 � 3 : 8 � 10 1 m 2 %b%l%-%e%i!<%7!<%V%9C10L=ENL$"$?$j$NI=LL@Q S mol � 600 m 2 = g I,MW=ENL A=S mol � 6 : 4 � 10 � 2 g 0lJ}!"7P83E*$K0lHL$K=<J,$H$5$l$k%b%l%-%e%i!<%7!<%V%9=ENL$O!"MF@Q V [ ‘ ] !"=ENL w [g] $H$7$F!" V =w � 10 � 1 � 10 � 2 V � 1 : 2 ‘ $N$H$-!" w � 12 � 120 g !� 40 g $O=<J, 11

A.3 5[CeG.$N9MN8 5[Ce:‘$N5[CeG.$r Q abs � 20 kJ = mol $H$9$k!# 10 � 5 T orr/s $N5$BNN3;R$rA4$F5[Ce$9$k$H$-!" Q total = N � Q abs = pV RT � Q abs � 1 : 3 � 10 � 5 W ! L5;k$G$-$k 12

?^ 10: 5[Ce:‘%1!<%9?^LL 13