
!"#$%&'&()"*+&,+!$"+-".)-$"./'+"01)-2"%!*+&,+!$"+34-/.#+
5!'6+,&.+!$"+7"/2+!"*!+

!"#$%&'()%*+#,"#!-.%/0+#1"#2030&03(+#1"#!04%3-50+#6"#70(/%+#8"#20)030+#2"#!0/%+#$"#6-3-(+#!1!+#
2&-3-.0+#90:0)#

2"#;/%+#9<1=;+#2%30(+#90:0)

!"#$%&'$(
6(5&/# .>0?# />&/# %@# /'># A2BC# D0&# :>5@%5?>4# ()#

7%E>?.>5#%@#FGGH#0/#!1!#&(/>"#<#HGI?<#8I#.>0?#D0&#
&-JJ>&&@-KKL#0JJ>K>50/>4#@5%?#H#/%#CM"N#O>P"#;)#%54>5#/%#
0JJ%?:K(&'# /'># &-JJ>&&@-K# .>0?# />&/+# E05(%-&# :>5(:'>50K#
>Q-(:?>)/&# D>5># 4>E>K%:>4R# /'># >K>J/5%4># :K0/>&# @%5#
J%))>J/()S#/'>#'%KK%DIJ%)4-J/%5#J%(K#0)4#/'>#:%D>5#J0.K>#
D>5>#4>E>K%:>4#&()J>#Q-045-:%K>#>K>J/5%?0S)>/&#05>#.-(K/#
()# 0KK# A2&# TNN# &>/&U# %@# /'># A2BC# VCW+# /'># D0/>5IJ%%K>4#
?-K/(J%)4-J/%5#J%::>5#/-.>&#T,%)/5%K#,%::>5#2-.>U#D>5>#
-&>4# 0&# /'># :%D>5# J0.K># @5%?# /'># >K>J/5%4># :K0/>&# /%#
:%D>5# &-::K(>&+# 0)4# /'># ()/>5K%J3# &L&/>?# 0&&>?.K>4# .L#
XB,&# TX5%S50??0.K># B%S(J# ,%)/5%KK>5U# D0&# 0K&%#
:5>:05>4#@%5#/'>#&-5E>(KK0)J>#%@#?0)L#J%%K()S#J'0))>K"#

)%!.&51#!)&%+
8(S'#1)>5SL#<JJ>K>50/%5#=>&>05J'#Y5S0)(Z0/(%)#T!1!U#

0)4#90:0)#</%?(J#1)>5SL#=>&>05J'#;)&/(/-/>#T9<1=;U#05>#
/%S>/'>5#J%)&/5-J/()S#/'>#'(S'#()/>)&(/L#:5%/%)#0JJ>K>50/%5#
0/# 2%30(# &(/>+# D'(J'# (&# J0KK>4# 90:0)# X5%/%)# <JJ>K>50/%5#
=>&>05J'#,%?:K>[#T9IX<=,U#X5%\>J/"#]>#05>#J%)4-J/()S#
/'># .>0?# />&/# %@# /'># @(5&/# /0)3# %@# A2B# TA2BCU# 0/# /'>#
X5%/%)# K()0J# />&/# @0J(K(/L# 0/# !1!# &(/>"# <# )>S0/(E>#
'L45%S>)#.>0?#D0&#0JJ>K>50/>4#/%#(/&#4>&(S)#E0K->#%@#CM"N#
O>P"#<#:>03#J-55>)/#%@#HG#?<#D0&#0J'(>E>4#D(/'#0K?%&/#
CGG#^# /50)&?(&&(%)#0/# 0#CF"_#8Z# 5>:>/(/(%)# 50/># ()#0#FGI
?(J5%&>J%)4#:-K&>#D(4/'#VFW"##
;/#(&#5>Q-(5>4#@%5#/'>#.>0?#/>&/#/'0/#/'>#D(5()S#@5%?#/'>#

:%D>5#&-::KL#/%#/'>#Q-045-:%K>#?0S)>/#T`I?0S)>/U#J%:>&#
D(/'#/'>#@%KK%D()S#/>J')(J0K#&-.\>J/&R#

6(S-5>#CR#aJ'>?0/(J#450D()S#%@#/'>#D(5()S#()#/'>#/-))>K"#

#
CU! a-::5>&&()S# J0.K># E(.50/(%)# D(/'# /'># :-K&>#
>[J(/0/(%)#%@#/'>#`I?0S)>/"#

FU! A>&(S)# %@# /'># >K>J/5%4>#D'(J'# J%))>J/&# /'># :%D>5#
J0.K>#0)4#/'>#`I?0S)>/#()#&?0KK#()&/0KK0/(%)#&:0J>"#

HU! <&&>?.K()S# :5%J>4-5># %@# /'># >K>J/5%4># ()# %54>5# /%#
?()(?(Z># /'># >@@>J/&# %)# /'># :%&(/(%)# %@# /'># &/>?"#
Tb>J0-&># /'># >K>J/5%4># J0)# :-&'# /'># &/>?+# (/# ?0L#
&'(@/#/'>#:%&(/(%)#%@#/'>#45(@/#/-.>"U#

cU! 2'># :>5@%5?0)J># />&/# %@# /'># .-&4-J/# D'(J'# (&#
()/>)4>4#/%#-&>#?0()KL#0&#/'>#:%D>5#J0.K>#()#2%30(#
&(/>"#

_U! ,%)&/5-J/(%)#%@#0#K%J0K#()/>5K%J3#&L&/>?#@%5#>55%5&#()#
/'># ?0S)>/# :%D>5# &-::K(>&+# /'># J%%K()S# D0/>5#
&L&/>?#0)4#/'>#E0J--?#:-?:#J%)/5%KK>5&"#

;)E>&/(S0/>4# 5>&-K/&# @%5# /'>&># &-.\>J/&# 05># 4>&J5(.>4# ()#
/'>#@%KK%D()S#&>J/(%)&"##

6(S-5># FR# aJ'>?0/(J# 450D()S# %@# /'># J%))>J/(%)# :05/#
.>/D>>)# /'># :%D>5# J0.K># 0)4# /'># >K>J/5%4># 0/# /'># /%:#%@#
/'>#&/>?"#

8).)%(+#&2-&%"%!*+
aJ'>?0/(J#450D()S#%@#/'>#D(5()S#()#/'>#/-))>K#0/#3>3#(&#

&'%D)# ()# 6(S"# C"# <KK# ?0S)>/&# D>5>#D(5>4# .L# /'># J0.K>&#
D'(J'# &0/(&@L# /'># :-K&># >[J(/0/(%)# &:>J(@(J0/(%)# TO0["#
CGGG# <+# _G# 8ZU"# 2'>5>@%5># D(5()S# D0&# 4%)># 0@/>5# /'>#
J%)@(5?0/(%)#/>&/#/'0/#/'>#>@@>J/&#%@#/'>#:-K&>#E(.50/(%)#%@#
/'%&>#J0.K>&#D>5>#)>SK(S(.K>#@%5#/'>#A2#0K(S)?>)/"#

ddddddddddddddddddddddddddddddddddddddddddd #

#*30Z-%"L%&'()%e3>3"\:#

TUP87 Proceedings of LINAC 2004, Lübeck, Germany

480 Technology, Components, Subsystems
Technology, Components, Subsystems, Other



)*++,'$-*+(.,$/,,+($0,(1*/,%()&"2,(&+3($0,(
42,'$%*5&6+,$(
2'>#>)4#%@#/'>#'%KK%D#J%)4-J/%5#J%(K#D0&#>[/>)4>4#.L#

%)KL# 0.%-/# H# J?# @5%?# /'># &/>?# /(:+# &()J># /'># >[/>)&(%)#
K>)S/'#D0&#K(?(/>4#.L#/'>#0&&>?.K()S#:5%J>4-5>#%@#/'>#A2#
()# /'># /0)3# VHW"# ;/# D0&# %.&>5E>4# ()# /'># :5>K(?()05L#
0&&>?.K()S#/>&/#/'0/#/'>#:%&(/(%)#%@#A2#4>E(0/>4#@5%?#/'>#
()(/(0K#:%&(/(%)#D'>)#/'>#J%))>J/(%)#%@#/'>#:%D>5#J0.K>#/%#
/'>#>)4#%@# /'>#J%(K#D0&#4%)>#D(/'%-/#J05>@-K#0//>)/(%)# /%#
/'># K%04# %@# /'># &/>?"# 2'>)+# D># 4>J(4>4# /%# J%))>J/# /'>#
J%(KI>)4#0)4#/'>#:%D>5#J0.K>#.L#-&()S#>K>J/5%4>#:K0/>#T&>>#
6(S"FU#D'(J'#(&#@()0KKL#@([>4#%)#/'>#A2B#&%#/'0/#/'>#4(5>J/#
>@@>J/&#%)#/'>#&/>?#4->#/%#/'>#K%04#%@#/'>#:%D>5#J0.K>#J0)#
.># :5>E>)/>4"# 2'># S0:# %@# .%/'# :%&(/(E># 0)4# )>S0/(E>#
>K>J/5%4>&# D>5># ?04># 0&# &?0KK# 0&# :%&&(.K># ()# %54>5# /%#
5>4-J># /'>#0?:K(/-4>#%@# /'>#E(.50/(%)#.L#:-K&>#>[J(/0/(%)#
%@# /'>#`I?0S)>/"#O%5>%E>5+# /'>#:%&(/(%)#%@#/'>#>K>J/5%4>#
:K0/>#D0&#@()>I/-)>4#.L#-&()S#/'>#K05S>5#&J5>D#'%K>#D'>)#
/'># >K>J/5%4># (&# J%))>J/>4# /%# /'># J%(K"# ;)# 044(/(%)+# /'>#
/'>5?%&/0/#D0&#0//0J'>4#()#0KK#>K>J/5%4>#:K0/>&#()#%54>5#/%#
%.&>5E>#/>?:>50/-5>#5(&>#%@#/'>#:%D>5#K()>"##

)*+$%*2()*77,%(89",(
2'>#J%::>5#:(:>&#T,%)/5%K#,%::>5#2-.>U#D>5>#-&>4#@%5#

/'># ?0()# D(5()S# @5%?# /'># :%D>5# &-::K(>&# /%# /'># `I
?0S)>/&#@%5#/'>#.>0?#/>&/#0/#!1!f#,,XXI11#N[g[h#T7%"#
%@#X(:>#[#Y-/&(4>#A(0?>/>5#[# ;)&(4>#A(0?>/>5U#?04>#.L#
8(/0J'(#,0.K>+#B2A#T&>>#X'%/%#CU#VcW"#2'>L#D>5>#0::K(>4#
@%5#NH#K()>&#0?%)S#NN#K()>&"#2'>#5>0&%)&#@%5#-&()S#,%)/5%K#
,%::>5#2-.>#05>#0&#@%KK%D&R##
CU! ;/# J0)# .># >[:>J/>4# /'0/# :-K&># E(.50/(%)# 5>4-J>&#
J%?:05>4#D(/'# /'># :%D>5# J0.K>+# &()J># /'># ,%)/5%K#
,%::>5#2-.>#'0&#/D(&/#&/5-J/-5>#%@#/'>#?-K/(IJ%5>"#

FU! 2'># /'>5?0K# ()@K->)J>#%)#D0E>S-(4>#)>05# 0#D(5()S#
J0)#.>#5>4-J>4+#&()J># /'>#'>0/# @5%?#/'>#:%D>5# K()>#
(&#&-::5>&&>4#.L#J%%K()S#D0/>5"#

HU! 2'>#?0/>5(0K#J%&/#%@#,%)/5%K#,%::>5#2-.># (&# K%D>5#
/'0)#/'>#:%D>5#J0.K>"#

cU! ;/#(&#J%?:050/(E>KL#>0&L#/%#4%#D(5()S#D%53+#&()J>#(/#
(&# K(S'/D>(S'/# 0)4# @K>[(.K>"# O%5>%E>5+# 0# 5>Q-(5>4#
()&/0KK0/(%)#05>0#(&#&?0KK#&()J>#/'>#J5%&&I&>J/(%)#:>5#
K()>#(&#?-J'#&?0KK>5#/'0)#/'0/#%@#/'>#.-&4-J/#0)4i%5#
%/'>5#0(5IJ%%K>4#J0.K>&"#

<@/>5#5>K%J0/(%)#/%#2%30(#&(/>#/'>#.-&4-J/#0)4#/'>#/'(J3#
:%D>5#J0.K>#D(KK#.>#-&>4#()&/>04#%@#,%)/5%K#,%::>5#2-.>+#
&()J># /'>#D0/>5IJ%%K>4#:%D>5# K()># @%5# /'>#`I?0S)>/&# 05>#
)%/#:>5?(//>4#/%#.>#-&>4#0&#/'>#:%D>5#J0.K>#()#9<1=;"#

)*++,'$-*+(",$/,,+()*+$%*2()*77,%(89",(&+3(
$0,(1*/,%()&"2,(
a()J># /'># /-.># @(//()S&# @%5# J%%K()SID0/>5# (&# 0//0J'>4# /%#

/'># />5?()0K# %@#,%)/5%K#,%::>5#2-.>+# (/# (&# (?:%&&(.K># /%#
J%))>J/# /'>#?0S)>/# :%D>5# &-::KL# %5# /'>#?0S)>/# J%(K# /%#
/'>#,%)/5%K#,%::>5# /-.># 4(5>J/KL"# 2'>)+# /'># &'%5/# :%D>5#
J0.K>#D0&#-&>4#/%#J%))>J/#/'>?"#
<@/>5#/>&/()S#E05(%-&#/L:>&#%@#JK0?:&+#(/#D0&#@%-)4#/'0/#

/'>#@K0S#/>5?()0K#T9"a"2"#O@S"#,%"+#B/4#R#a6HgICFU#D0&#/'>#
.>&/#D0L#0)4#(/#J%&/&#K%D>5#V_W"##

6(S-5># HR# aJ'>?0/(J# 450D()S# %@# /'># J%))>J/(%)# :05/#
.>/D>>)##,%)/5%K#,%::>5#2-.>#0)4#/'>#:%D>5#J0.K>"#

2'># %-/K()># %@# /'># J%))>J/(%)# :05/# -&()S# /'># @K0S#
/>5?()0K# (&# &'%D)# ()# 6(S"H"# 6([()S# %@# /'># />5?()0K# '0&#
.>>)# 4%)># .L# &%K4>5()S# .%/'# >)4&# 0@/>5# J50?:()S# /%# /'>#
,%)/5%K#,%::>5#2-.>#?%4>50/>KL"##

.9#39'$(
]># -&>4# /'># .-&4-J/# @%5# /'># ?0()# D(5()S# %@# c# K()>&#

0?%)S#NN#K()>&#()&/>04#%@#/'>#,%)/5%K#,%::>5#2-.>"#2'>#
1IbA# /L:># ?04># .L# !$YAY# !$I21,# ,Y=X# D0&#
J'%&>)#0&# /'>#.-&4-J/# VhW"#a()J># /'># &/5-J/-5>#%@# /'>#.-&#
4-J/# (&# 0# cID(5># [# FI&/0S>+# (/# (&# J%))>J/0.K># D(/'# @%-5#
?0S)>/&#.L#%)>#&>/#T&>>#6(S"cU"#2'>#J%)4-J/%5#(&#?04>#%@#
0K-?()-?#D(/'#/'>#()&-K0/%5#%@#0#:%KL>&/>5#&'>>/"#

6(S-5>#cR#,5%&&I&>J/(%)0K#450D()S#%@#/'>#.-&4-J/"#

-'#+
]>#05>#-&()S#XB,#T$%3%S0D0#1K>J/5(J#,%5:"#R#6<IOHU#

0&# 0# J%%K()SID0/>5# ()/>5K%J3# &L&/>?# @%5# A2B"# 6%5# /'>#
.>0?# >[0?()0/(%)+# &(S)0K&# @5%?# @K%D# &D(/J'>&# %@# A2j&#
0)4# `I?0S)>/&# T>K>J/5%4>&U# '0&# .>>)# J%))>J/>4# /%# /'>#
?0S)>/# :%D>5# &-::K(>&# E(0# XB,"#8%D>E>5+# &(S)0K&# @5%?#
@K%D# &D(/J'>&#%@#A2j&# 0)4#`I?0S)>/&#D(KK# .># J%))>J/>4#
/%# /'>#?0S)>/#:%D>5# &-::K(>&#4(5>J/KL# 0/#2%30(# &(/>"#2'>#
)-?.>5# %@# ():-/# 0)4# %-/:-/# &(S)0K&# /%# XB,# %@# A2BC# (&#
&'%D)#()#/0.K>#C"#2'(&#&L&/>?#K()3&#kb>0?#%:>50/()S#0)4#
&0@>/L#&L&/>?l#VNW#0)4#&/%:&#0#.>0?#0/#/'>#0K05?"#

-."')2)%/.9+!"*!+."*1'!*+
2'># :5>K(?()05L# />&/# %@# >0J'# >Q-(:?>)/# D0&# 4%)>#

.>@%5>#/'>#0J/-0K#5-)"#

1%,2-5-+&%:(8,#$(*;($0,(42,'$%*3,(12&$,(
2'># :5%/%/L:>#?%4>K# %@# /'># >K>J/5%4># :K0/>#D0&#?04>#

0)4# ()&/0KK>4# %)# /'>#A2B# />&/# J0E(/L# @%5# /'># :5>K(?()05L##
>[0?()0/(%)# T&>># X'%/%# FU"# 2'># .%K/()S# :5%J>4-5># '0&#

Proceedings of LINAC 2004, Lübeck, Germany TUP87

Technology, Components, Subsystems
Technology, Components, Subsystems, Other

481



.>>)#()E>&/(S0/>4#()#%54>5#/%#4>J5>0&>#/'>#4>E(0/(%)#%@#/'>#
45(@/#/-.>#D(/'()#0)#0KK%D0.K>#K(?(/"#
7>[/+#/'>#>K>J/5%4>#0)4#/'>#?0S)>/#:%D>5#&-::KL#D>5>#

J%))>J/>4#.L#-&()S#/'>#,%)/5%K#,%::>5#2-.>#0)4#/'>#@K0S#
/>5?()0K+# 0)4# /'>)+# 0# :-K&># >[J(/0/(%)# >[0?()0/(%)# D0&#
4%)>"# ;)# /'># .>S())()S+# /'># ?0[(?-?# 4(@@>5>)J># %@#
/>?:>50/-5># /'># >K>J/5%4>I&-5@0J># 0)4# /'># /0)3ID0KK# D0&#
0::5%[(?0/>KL# FG# 4>S5>>&# J>)/(S504>"# a%+# /'># @%KK%D()S#
J%-)/>5?>0&-5>&#D>5>#/03>)"#TCU#2'>#?0/>5(0K#%@#/'>#.%K/#
D0&#J'0)S>4#@5%?#ama#/%#.50&&"#TFU#10J'#J0.K>#/>5?()0K#
D0&# @([>4# /%# /'># :K0/># %@# /'># >K>J/5%4>#%)>#.L#%)># &()J>#
/'># K05S># /'>5?0K# S504(>)/# D0&# %.&>5E>4# D'>)# /'>#
/>5?()0K#D0&#@([>4#/%#0#:0(5#%@#:K0/>&#&(?-K/0)>%-&KL"#<&#0#
5>&-K/+# 0# />?:>50/-5># 4(@@>5>)J># 4>J5>0&>4# .>K%D# C_#
4>S5>>&#J>)/(S504>"##
2'>5>#D>5>#@>D#E(.50/(%)&#%@#/'>#,%)/5%K#,%::>5#2-.>#

0)4# /'># >K>J/5%4># :K0/># ()# J%?:05(&%)# D(/'# /'># :%D>5#
J0.K>"# ;/#D(KK#.>#)>J>&&05L# /%#J%)&(4>5#'%D#/%#5>4-J># /'>#
E(.50/(%)#?%5>#0.%-/#D(5()S#%@# /'>#:%D>5#J0.K># ()#2%30(#
&(/>"# 2'># J%))>J/(%)# :05/# %@# /'># @K0S# />5?()0K# D0&#
&0/(&@0J/%5L"#
#

20.K>#CR#2'>#)-?.>5#%@# ():-/#0)4#%-/:-/#&(S)0K&# /%#XB,#
%@#A2BC#

# ;7Xm2# Ym2Xm2

6K%D#aD(/J'# FCc# #

=>&(&/0)J>#2>?:>50/-5>#A>/>J/%5# _g# #

2'>5?%&/0/# NN# #

X%D>5#a-::KL#a/0/-&# NN# #

2%#X%D>5#a-::KL# # NN#

b>0?+#=6+#>/J# # H#

2Y2<B# cFh# gG#
#

1%,2-5-+&%:(8,#$(*;($0,(.9#39'$(
b>J0-&># >0J'# K()># ()# /'># .-&4-J/# (&# JK%&># ()# /'>#

&/5-J/-5>+# (/# (&# >[:>J/>4# /'0/# /'># ()@K->)J># %@# /'>#
>K>J/5%?0S)>/(J# ()4-J/(%)# .L# :-K&># >[J(/0/(%)# (&#
&-@@(J(>)/KL#&?0KK"#a%+#%)# /'>#J%)4(/(%)# /'0/#%)># K()>#D0&#
J%))>J/>4# /%# /'># />&/# `I?0S)>/+# 0)4# %/'>5# H# K()>&# D>5>#
&'%5/IJ(5J-(/>4+# 0)# ()@K->)J># %)# >0J'# K()># ()# /'># .-&4-J/#
D0&#?>0&-5>4"# ;)# /'(&# J0&># /'># )>(S'.%5()S# K()># '04# /'>#
5>E>5&># :%K05(/L"# <&# 0# 5>&-K/+# /'># ?>0&-5>4# E%K/0S>#
()4-J>4#.L# /'>#?-/-0K#J%-:K()S#D0&#G"H#^#()#?0[(?-?#
&'%D)#()#6(S-5>#_"#2'>5>@%5>+#(/#J0)#.>#J%)JK-4>4#/'0/#/'>#
&/0.(K(/L#D(/'()#C#<#J0)#.>#0J'(>E>4#(@#E%K/0S>#:%K05(/L#(&#
5>E>5&>#0)4#:-K&>#&'0:>#(&#/'>#&0?>"#

1<)(=,#7*+#,(4>&5-+&$-*+(
2'># 4>K0L+# @5%?# D'>)# /'># 0K05?# '0::>)&# /%# /'># /(?>#

D'>)# /'># :%D>5# &-::KL# (&# J-/# %@@+# (&# 0.%-/# Cg# ?&>J"#
2'>5>@%5>+# /'>5># D0&# )%# :5%.K>?# .>J0-&># /'># ?>0&-5>4#
4>K0L# /(?>#D0&# K>&&# /'0)# /'># 5>:>/(/(%)# 50/># %@# /'># :-K&>#
%:>50/>4#?0S)>/#:%D>5#&-::KL"#

X'%/%#C#TB>@/UR#,%)/5%K#,%::>5#2-.>"#

X'%/%#F#T=(S'/UR#X5>K(?()05L#/>&/#%@#/'>#>K>J/5%4>#:K0/>"#

6(S-5>#_R#;)4-J>4#E%K/0S>#%@#/'>#&'%5/IJ(5J-(/>4#K()>"#

.","."%#"*+
VCW! !"# $%&'()%# >/# 0K"+# kA>E>K%:?>)/# %@# 0# A2B#

Q-045-:%K>#?0S)>/#D(/'#0#)>D#>K>J/5%@%5?>4#'%KK%D#
J%(K# @%5# /'># 9<1=;i!1!# \%()/# :5%\>J/l+# B;7<,nGG+#
,0K(@%5)(0+#<-S-&/#FGGG+#:"#_hM"#

VFW! 6"#70(/%#>/#0K"+#k=1amB2a#Y6#281#8;o8IXY]1=#
,Y7A;2;Y7;7o# <7A# 281# 6;=a2# b1<O#
<,,1B1=<2;Y7#Y6#281#A2BIC# 6Y=# 9IX<=,l+#
()#/'(&#J%)@>5>)J>"#

VHW! 6"# 70(/%# >/# 0K"+# kO1,8<7;,<B# <7A# =6#
X=YX1=2;1a#Y6#281#A2B#6Y=#281#9<1=;i!1!#
9Y;72# X=Y91,2l+# B;7<,nGF+# oL>%)S\-+# <-S-&/#
FGGF+#:"#H_M"#

VcW! '//:RiiDDD"'(/0J'(IJ0.K>"J%"\:iJ0/0K%Si'I
GGCi:4@iJ0.K>":4@+#:"#C_G#

V_W! '//:RiiDDD"\&/I?@S"J%?iX5%4-J/o-(4>9i:4@d\i<I
oc":4@"#

VhW! '//:RiiDDD"3LI/>J"J%"\:i>)/>5dGc"'/?K"#
VNW! 1"# !04%3-50+# a"# 7%S-J'(+# kb1<O# YX1=<2;Y7#

<7A# a<612$# a$a21O# 6Y=# 281# X=Y2Y7#
B;7<,# Y6# 281# 9<1=;i!1!# 9Y;72# X=Y91,2l#
<X<,nGC+#b>(\()S+#a>:/>?.>5#FGGC+#:"#ggc"##

TUP87 Proceedings of LINAC 2004, Lübeck, Germany

482 Technology, Components, Subsystems
Technology, Components, Subsystems, Other


