EGS4 $K $h $k BSO !" PW O %7 %_ %e %l !< %7 %g %s $N $^ $H$a 66K\ J~9, J?@. 10 G/ 9 7n 18 F| 1 L\E* BSO !" PW O %/ %j %9 %? %k (20cm � 2cm � 2cm)9 K\ $r 3 � 3 $K JB $Y !" ?? Cf $N %/ %j %9 %? %k $N Cf ?4$K 1000MeV $N @~$r F~ <M $5 $; !" $= $N $H $- $N 3F %/ %j %9 %?%k $G $N Dep osit $7 $? %( %M %k%. !< $r 7W ;; $7 %(%M %k %. !< J,2rG= $H 0LCVJ,2rG= $r%7 %_ %e %l !< %7 %g %s $9 $k !# 99 $K BSO %/%j%9 %? %k$K $D$$ $F $O !" 0l JU $, 2cm $N $[ $+ !" 4cm !" 3cm $K $*$$ $F$b 7W;; $9$k !# BSO !" PW O $N %/%j%9 %? %k FC@- $r I= 1 $K <($9 !# 2 J}K! EGS4 $N %W %m %0 %i %‘$O mortran $H 8@ $& 8@ 8l$G =q $$ $F $" $j !" EGS4 $r <B 9T $9 $k ;~$O mortran $r fortran $K JQ 49 $7 $F <B 9T $7 $F$$ $k!# EGS4 $O$5$^ $6 $^ $JJ* M} K! B’ $, AH $_9~ $s $G $"$k egs4.mortran $H !" F~<M$9 $k%(%M %k %. !<$d 0LCV$^$? Detector $N 7A $J $I $, AH$_ 9~ $s$G $" $k user co de !" $= $7 $F Detector $K AH $_ 9~$‘ J* <A %G !< %? $r %j %s %/ $5 $; $F<B 9T $9 $k!# egs4.mortran $O Ia DL $O 2? $b =q $- 49 $($kI, MW $O$J$/ $= $N$^ $^%j %s %/ $5 $;$k!# J* <A %G !<%? $O p egs4 $H$$ $& J* <A %G !< %? $r$D$/ $k %W %m %0 %i%‘ $G M_ $7 $$ %G !< %? $r =q <0 $K => $C $F =q $-<B 9T $5 $; $F:n $k!# $3 $N $H $- $K J*<A Cf $G$N electron $H photon $N Cut O� Energy $r 7h $a $F$d $k !# >\ $7 $$ $3$H $K $D$$ $F $O !" $3$3$G $O =R $Y $J $$ $3$H $K $9 $k !# user co de $O $O $8 $a$+$i $" $k sample user co de $r <+ J, $, M_ $7 $$ %G !< %? $, =P NO$5 $l $k$h $& $K$+ $- $+$( $k !# :# 2s ;H MQ $7 $? sample co de $O ucnai4p.mor $G !" 3-Demensional Cartesian Geometry $G$" $k !# $3$N co de $O #3<!85 $N N)J}BN 9=B$ $, AH $a !" :# 2s $NL\E* $K :G $bE, $7 $F $$ $k $H ;W $o $l $k !# :# 2sAH $s $@ 9=B$ $r ?^ 1 $K <($9 !# R1 !" R2... $O %W %m %0 %i %‘ $G 7h $a $? 3F%/%j%9 %? %k$N 0LCV $G !" R6 $K 1000MeV $N $r LL $K ?bD> $K F~<M I= 1: %/%j%9 %? %k$N FC@- BSO PW O desit y(g/ cm 3 ) 6.80 8.2 radiation lengh t(cm) 1.15 0.92 1

?^ 1: set up $5 $;$k !# $= $l$+ $i EGS $G $O Dj5A $7 $? region $+$i N3;R $, H4 $1 $k $H$= $3 $G N3;R $NDI@W $r$d $a !" H4 $1$? LL $N 30B& $N NN0h $K 5[<}$5 $l $?$H $7 $F 7W;;$5 $l $k !# 3 7k2L $H 9M;! $^ $: ;O $a $K !" Cut O� Energy $N 1F 6A $K $D $$$F%7%e %_ %l !< %7 %g %s $7 $? !# 7k2L $r ?^ 2 $K <($9 !# Cut O� Energy $N :GDc $O electron !" photon 6& $K 10k eV $G $" $k !# $^ $: N>J} $N Cut O� Energy $r 10k eV $K $7 $F !" $=$N ;~$N 3F Region $G $N Dep osit Sp ectrum $r 4p =‘ $K $9 $k !# $=$N 8e !" Cut O� Energy $r 100k eV !" 1MeV !" 10MeV $K @_Dj $7 $? ;~$N Sp ectrum $H Hf3S $7 $? !# <! $K !" electron $H photon $= $l $> $l $N Cut O� Energy $K $h $k Sp ectrum $X $N 1F 6A $K $D$$$F D4$Y $F $_ $? !# ?^ 2 $H ?^ 3 $r 8+$F$F $_ $k $H !" photon $N Cut O� Energy $N 0c$$ $, Sp ectrum $K 1F 6A $r 5Z $\ $7 $F$$$k $3 $H $, J, $+ $k !# $3 $l$O photon $, electron $K Hf $Y $F J*<A $H$NAj8_ :nMQ $r 5/ $3 $7 $K $/ $$ $? $a !" F1 $8 %(%M%k %. !< $G$b photon $N J} $, J*<ACf $G$N 0\F05wN% $, D9 $$$?$a $G$" $k !# $3 $l $i $N %G !<%? $+$i !" Cut O� Energy $r 100k eV $K @_Dj $7 $F $b $5 $[ $I 7k2L $, JQ $o $i$J $$$3$H $, J, $+ $C $? !# $h $C $F !" :#8e$N %7 %_ %e %l !<%7 %g %s $N Cut O� Energy $r 100k eV $K @_ Dj $7 $F <B 9T$9 $k !# $= $& $9$k $3$H$G !" BgI} $K 7W;;;~4V $, C;=L$5 $l $k $+$i$G $" $k !# <! $K BSO %/ %j %9%? %k $N %( %M%k %. !< J, 2r G=$r ?^ 4 $K <( $9 !# $3 $N ?^ $O #9 K\$N %/ %j %9%?%k $9$Y $F $N Dip osit NL$NOB$N Energy Sp ectrum $r <( $7 $F $$ $k !# $3$N7k 2L $+ $i BSO $NJ,2r G= $, 20cm � 2cm � 2cm $G 2.16% $H $J $C $? !# <B 83 $G $O $3 $l$K %7 %s%A %l !< %7 %g %s 8w $K $h $k E}7W 8m:9 $, $O $$ $k !# Nc $( $P $3 $N BSO $G 0l$D$N F~ <M $+$i 10000 %3 $N%7 %s %A %l !< %7 %g %s 8w $N %G !<%? $r $H $C $? $H $9 $l $P !" E}7W8m:9 $O 1% $H$J $k $+$i !" $I $s $J$K NI$/ $F$b 2.38% 0J2< $N J,2rG= $7 $+ F@ $i $l $J $$ $H M=A[$5 $l $k !# 2

?^ 2: Cut O� Energy $N 0c $$ $K $h $k R6 %/ %j%9 %? %k$H $=$N 8eJ} 3

?^ 3: electron $H photon $N Cut O� Energy $N 0c $$ $K $h $k 1F6A 4

?^ 4: BSO %/%j%9 %? %k 9 K\ $N%(%M %k %. !<J,2rG= 5

?^ 5: BSO %/%j%9 %? %k 9 K\ $N 0LCVJ,2rG= (4cm � 4cm) 6

?^ 6: 3cm � 3cm 7

?^ 7: 2cm � 2cm 8

<! $K 0LCVJ,2rG= $K $D$$$F$N B,Dj $r 9T $J $C $? !# B,DjJ}K! $O 9 K\ $N %/ %j%9 %? %k$N Energy Sp ectrum $+ $i%(%M %k %. !<=E?4 $r 7W;; $7 F~<M 0LCV $H$N4X78 $r$_$k !# F~ <M 0L CV $r R6 $N Cf?4 ( 86E@ ) $+$i 1mm $: $D x J}8~ $K$:$i $7 $F 9T$C $? ;~$N%(%M %k %. !< =E?4 $r 7W;; $7%W %m %C %H $5$; !" Gauss 4X?t $G %U %# %C %H $5 $; $?$b $N $H <B:] $NF~<M 0LCV $N4X78 $r D4 $Y $? !# ?^ 5 $K 7k2L $r <( $9 !# %U %# %C %F %# %s %0 4X?t $O#5 <!4X ?t $G %Q%i %a !<%? $N P1 !" P2 !" P3 !" ... $O =gHV $K x 5 !" x 4 ... $N 78?t $G$" $k !# 3FE@ $G $N%(%i!< %P !< $K $D$$ $F $O !" y J}8~ $, %( %M %k %. !< =E?4 $K%U %# %C %H $5$;$? ;~ $N � $G !" x J}8~ $O$=$N � $N %U %# %C %F %# %s %0 4X?t $+ $i 8+@Q $b $i $l $k x $N 9- $, $j $G$"$k !# %/%j %9 %? %k$N=D $H2# $, 2cm !" $H 3cm $N >l9g $N ;~ $N 7k2L $b ?^ 6 !" ?^ 7 $K <($9 !# $3 $l $i $N 7k2L $r 9M $($F$F $_ $k $H !" F~<M0LCV $H%( %M%k %. !< =E?4$N 4X 78 $O D>@~ E* $G$O L5 $/!" F~<M0L CV$N F1 $8 0\F0 EY $K BP$9$k%(%M %k %. !< =E ?4 $N 0\ F0EY$N 3d 9g $O Cf?4IU 6a $G$O $J$@$i$+ $G !" %/%j%9%? %k $N C<$N J} $G$O !" 5^B. $K A} 2C$9 $k !# $3 $l $O Cf?4 IU6a $H C<$N J} $H$G$O !" F~<M0L CV $N $A$g $H$N$: $l $K BP $9$k EE<’ %7 %c %o !<$N O3 $l $N 3d9g $, 0c $& $?$a$G $" $k !# $^ $? F~<M 0LCV $, %/%j %9 %? %k $N 2# $N D9$5$N 4 J, $N 1 $: $l $? ;~ $K !" $I $N DxEY x $N 9- $, $j $, $" $k $+$r 4cm !" 3cm !" 2cm $G Hf $Y $F 8+$k $H !" 4cm $N ;~ $G 4mm !" 3cm $N ;~ 3mm !" 2cm $N ;~ 2.3mm $H$J $C $? !# $? $@ $7 !" $3$N CM $O%(%i !< %P!<$NC< $+$i C<$^ $G $N H>J, $N CM $G$" $k !# 99 $K <B:] $N <B83 $G $O$3 $N CM$h$j $b 0-$/ $J $k $H ;W $o $l $k !# <! $K PW O %/%j%9 %? %k$N 7k2L $r ?^ 8 ?^ 9 $K <($9 !# PW O $N%(%M %k %. !<J,2rG= $O !" 1.723% $H$J $C $? !# BSO $h$jJ,2r G= $, NI $$M}M3 $O !" radiation length $, BSO(17X 0 ) $h$j PW O(20X 0 ) $N J} $, D9 $$ $?$a $H 9M $( $i $l $k !# 0LCVJ, 2rG= $O BSO $H$@ $$$?$$ F1 $8 $G $" $k !# ?^ 10 $O !" ?^ 9 $N %G !<%?$N x $H y $r 8r49 $7 $F%U %# %C %H $5$; $?4X?t $G$"$k !# <B 83 $G $O 3F%/%j %9 %? %k$N %G !<%? $+ $i F~<M 0L CV $r M=B, $9 $k $H ;W $o $l $?$?$a :n@. $7 $? !# :#2s EGS4 $N%7 %_ %e %l !< %7 %g %s $N 7k 2L $G %/%j %9 %? %k Cf $G $N deca y $N MM ;R $r 3( $G I= $7 $F $_$? !# $= $N ?^ $, ?^ 11 $H ?^ 12 $G $" $k !# $3$N ?^ $+ $i !" $I $N$h $& $J 7A>u $N%/%j%9 %? %k $G !" $I $N$h $& $K Sho w er $, 9- $, $C $F$$ $/ $N $+$r 8+ $k $3 $H $, $G $- $k !# 9

?^ 8: PW O %/%j%9 %? %k 9 K\ $N%(%M %k %. !< J,2rG= 10

?^ 9: PW O %/ %j%9 %? %k $N 0LCVJ,2rG= 11

?^ 10: ?^ 9 $N 5U4X?t 12

?^ 11: EGS4 %7 %_ %e %l !< %7 %g %s 2hA| ( 2# $+$i 8+ $? ?^ ) 13

?^ 12: EGS4 %7 %_ %e %l !< %7 %g %s 2hA| ( <P $a $+$i 8+ $? ?^ ) 14