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%&'()*+,-.)/0,,1*%&'()*+,-.)/0,,1* 2131-2.4)5-262131-2.4)5-26

LinacLinac--00
L L =6 m=6 m

LinacLinac--11
L L !!9 m9 m
""rf rf !! ##2525°°

LinacLinac--22
L L !!330 m330 m
""rf rf !! ##4141°°

LinacLinac--33
L L !!550 m550 m
""rf rf !! 00°°

BC1BC1
L L !!6 m6 m

RR5656!! ##39 mm39 mm

BC2BC2
L L !!22 m22 m

RR5656!! ##25 mm25 mm DL2  DL2  
L L =275 m=275 m
RR56 56 !! 0 0 

DL1DL1
L L !!12 m12 m
RR56 56 !!0 0 

undulatorundulator
L L =130 m=130 m

6 MeV6 MeV
$$z z !! 0.83 mm0.83 mm
$$%% !! 0.05 %0.05 %

135 MeV135 MeV
$$z z !! 0.83 mm0.83 mm
$$%% !! 0.10 %0.10 %

250 MeV250 MeV
$$z z !! 0.19 mm0.19 mm
$$%% !! 1.6 %1.6 %

4.30 GeV4.30 GeV
$$z z !! 0.020 mm0.020 mm
$$%% !! 0.71 %0.71 %

13.6 GeV13.6 GeV
$$z z !! 0.020 mm0.020 mm
$$%% !! 0.01 %0.01 %

LinacLinac--`̀
L L =0.6 m=0.6 m
""rfrf= = ##&'(&'())

21-1
b,c,d

999(F./*.&0
3.&5)

L0-a,b

rfrf
gungun

21-3b
24-6dX 25-1a

30-8c

!"!#$<))(3(,5*+,$a$"+-B,(//+,$#H/*(-/!"!#$<))(3(,5*+,$a$"+-B,(//+,$#H/*(-/
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!"!#$1M$S2&e$>(5-$#.7(!"!#$1M$S2&e$>(5-$#.7(

G1-:)@H2/I
'//-.4)!;B:)
*+,-. 4121

focusing solenoid
dual rf power feeds

!"!#$1M$S2&e$>(5-$#.7(!"!#$1M$S2&e$>(5-$#.7(

G1-:)@H2/I
'//-.4)!;B:)
*+,-. 4121

focusing solenoid
dual rf power feeds

cathode flange

dual rf power feed

focusing solenoid
!"!#$1M$S2&e$"5*?+7($#.7(!"!#$1M$S2&e$"5*?+7($#.7(

cathode flange

dual rf power feed

focusing solenoid

cathode flange

dual rf power feed

focusing solenoid
!"!#$1M$S2&e$"5*?+7($#.7(!"!#$1M$S2&e$"5*?+7($#.7(
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(FB+/2,($*+$*?($ET$35/(,$5&7$bH$5)*.6(3H$(FB+/2,($*+$*?($ET$35/(,$5&7$bH$5)*.6(3H$
!5/(,$"3(5&.&0$*?($)5*?+7(9$$!5/(,$"3(5&.&0$*?($)5*?+7(9$$
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G,+'()*(7$a$#3.)($C-.**5&)(/$5*$I&"G,+'()*(7$a$#3.)($C-.**5&)(/$5*$I&"
G,+'()*(7$C-.**5&)($=G,+'()*(7$C-.**5&)($=,-/,-/A$5*$I&"$A$5*$I&"$

=^OZ$+;$*?($b(5-Ae=^OZ$+;$*?($b(5-Ae
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--HH o$I9YQ$-.),+&/o$I9YQ$-.),+&/

#3.)($C-.**5&)(g$"2,,(&*$a$D5*)?.&0e$#3.)($C-.**5&)(g$"2,,(&*$a$D5*)?.&0e$
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8(57$/3.)(/$=[8(57$/3.)(/$=[LLIYA$5,($l$I$-.),+&9IYA$5,($l$I$-.),+&9
G(5X$"2,,(&*$./$IYY$5-B/9G(5X$"2,,(&*$./$IYY$5-B/9

*5.3 ?(57

OnOn--line analysis tools by H. line analysis tools by H. LoosLoos
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L!L! L"L" L#L# L$L$%%;;G-,6)-..=G-,6)-..=

BPMBPM BPMBPM
BPMBPMBPMBPM

5;*(,$>"Ie5;*(,$>"Ie
,-,-!! !! ".$ ".$ ..&&

C+21C+21
3.-,,123.-,,12

poor bend field qualitypoor bend field quality
f257/$f257/$

)+,,()*$)+,,()*$//!!

M0-63M0-63
H??H??

read BPMs while scanning BC1 moverread BPMs while scanning BC1 mover

OTROTR

wire(s)wire(s)

(N!!(N!! (N!"(N!"

>"I$"?.)5&($C-.**5&)($S,+:*?>"I$"?.)5&($C-.**5&)($S,+:*?

>(/*$,-! 5;*(,$>"I$:.*?$&+-9$=a$-+,(A$)+-B,(//.+&$./$I9Q$.-$=a$35,0(,A
G++,$b(&7$;.(37$f253.*H$=0,579$p$/(F*9A$q +'(' /)5&$/?+:/$I/* a$W&7L+,7(,$/
#),((&$.-50($b.5/(7$bH$"r@1$q :.,(/$6.b,5*($q 65,.5b3($,(/23*/$=a$.&$)A
>(&7/$:.33$b($2B0,57(7$.&$;533$sY\$p$B,+B(,$)?.,B$/(*$=&+:$lWZ$0 I9QZA

best emittance transferbest emittance transfer

/3.7($)+-B3.-(&*/$G9$C--5
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1M$G?5/($a$<-B3.*27($#*5b.3.*H1M$G?5/($a$<-B3.*27($#*5b.3.*H
S2&e

,-/ 5-B3.*27($(,,+,$o$Y9YI[Z
,-/ B?5/($(,,+,$o$Y9YKW$7(0#

!.&5)e$
,-/ 5-B3.*27($(,,+,$o$Y9YOQZ
,-/ B?5/($(,,+,$o$Y9IY[$7(0#
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@,5&/6(,/($"56.*H$=1M@,5&/6(,/($"56.*H$=1MLL4(;3()*+,A4(;3()*+,A
D(5/2,(-(&*/$+;$>2&)?$!(&0*?D(5/2,(-(&*/$+;$>2&)?$!(&0*?

4(;3()*+,$rMM 4(;3()*+,$rU
4(;3()*+,$rU

.&$4./B(,/.+&$1(0.+&
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!.&(5,.V5*.+&$+;$!+&0.*27.&53$G?5/($#B5)($D(5/2,(7$!.&(5,.V5*.+&$+;$!+&0.*27.&53$G?5/($#B5)($D(5/2,(7$
E/.&0$*?($1M$4(;3()*+,$a$r@1$#),((&$.&$"(&*(,$+;$>"IE/.&0$*?($1M$4(;3()*+,$a$r@1$#),((&$.&$"(&*(,$+;$>"I

`Lb5&7$rU`Lb5&7$rMM
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Y9IQ\$--$,-/$b2&)?$3(&0*?
!I#$B?5/($o$WO$7(0#
!I`$B?5/($o$LWY$7(0`
t3H/*,+&$7,.6($5*$QYZ9

>(5-$C&(,0H$IKO$D(T
I9IY$--$,-/$

>(5-$C&(,0H$IO$S(T
>"I$4(/.0&$"+-B,(//.+&

Y9YO[$--$,-/$b2&)?$3(&0*?
!I`$5*$LKY$7(0

!I#$B?5/($o$WO$7(0#
!I`$B?5/($o$LKY$7(0`
t3H/*,+&$7,.6($5*$QYZ9$

>(5-$C&(,0H$IO$S(T
D5F$"+-B,(//.+&

10.3 10.3 psps 1.7 1.7 psps 0.89 0.89 psps

135 MeV135 MeV 15 GeV15 GeV 15 GeV15 GeV

97 A97 A 520 A520 A
950 A950 A

>2&)?$!(&0*?$D(5/2,(-(&*/$5*$IKO$>2&)?$!(&0*?$D(5/2,(-(&*/$5*$IKO$D(TD(T a$IO$a$IO$S(TS(T
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E&(FB()*(7$G?H/.)/kE&(FB()*(7$G?H/.)/k
#*,+&0$rB*.)53$#*,+&0$rB*.)53$D.),+b2&)?.&0D.),+b2&)?.&0 :.*?$>"I$:.*?$>"I$

#(*$*+$D5F.-2-$"+-B,(//.+&#(*$*+$D5F.-2-$"+-B,(//.+&

>2&)?$!(&0*?$D+&.*+,/

r@1$rB*.)53$#.0&53

KYY$S8V

IYY$S8V

1M$G?5/($+;$!I#g$,(35*.6($*+$),(/*$=7(0#A

r@1$>(5-$G,+'()*.+&/r@1$>(5-$G,+'()*.+&/
"+-B5,./+&$+;$>2&)?$!(&0*?$D+&.*+,$"+-B5,./+&$+;$>2&)?$!(&0*?$D+&.*+,$

a$r@1$#.0&53/a$r@1$#.0&53/

S(&(,5*.+&$+;$"r@1$.&$*?($T./.b3($#B()*,2-$%&7.)5*(/$S(&(,5*.+&$+;$"r@1$.&$*?($T./.b3($#B()*,2-$%&7.)5*(/$D.),+b2&)?.&0D.),+b2&)?.&0
a$%&*(,;(,(/$:.*?$E/.&0$r@1$G,+;.3(/$;+,$C-.**5&)($D(5/2,(-(&*/9a$%&*(,;(,(/$:.*?$E/.&0$r@1$G,+;.3(/$;+,$C-.**5&)($D(5/2,(-(&*/9

r@1$%-50(/$M32)*25*($;,+-$#?+*r@1$%-50(/$M32)*25*($;,+-$#?+*LL*+*+LL#?+*$#?+*$
a$"5&$C6(&$G,+72)($a$"5&$C6(&$G,+72)($ii1.&01.&0LL!.X(!.X(jj #?5B(/k$#?5B(/k$
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E&(FB()*(7$G?H/.)/kE&(FB()*(7$G?H/.)/k
"+?(,(&*$rB*.)53$@,5&/.*.+&$157.5*.+&$5;*(,$4!I$>(&7$"+?(,(&*$rB*.)53$@,5&/.*.+&$157.5*.+&$5;*(,$4!I$>(&7$

C6(&$N.*?$U+$>"I$"+-B,(//.+&C6(&$N.*?$U+$>"I$"+-B,(//.+&

OFF!I#$a$!I`$rU$"1C#@ !I`

rB*.)53$#.0&53$;,+-$r@1$
/),((&$:.*?$>"I$rMM$./$
/*,+&03H$7(B(&7(&*$2B+&$
b(&7$f2579$$#.0&53$35,0(/*$
:?(&$f257$./$57'2/*(7$*+$
-5X($b(&7$7+2b3HL

5)?,+-5*.)g$.*/$7(/.0&$6532(9

C6.7(&)($;+,$rB*.)53$C6.7(&)($;+,$rB*.)53$
D.),+b2&)?.&0D.),+b2&)?.&0ee

U+$>2&)?.&0$.&$
>"Ik

>(?56.+,$7./5BB(5,/$:?(&$2B/*,(5-$
r@1$;+.3$=I-.),+&$*?.)XA$./$.&/(,*(7e$$
@?./$.&),(5/(/$*?($)+,,(35*(7$(&(,0H$
/B,(57$5&7$75-B/$-.),+b2&)?.&0

r@1$rB*.)53$#.0&53

4!I$h257,2B+3($#*,(&0*?



David H. Dowell et al.
dowell@slac.stanford.eduLCLS Injector Commissioning

FEL Frontiers 2007 Workshop
"<

"+-B5,./+&$+;$1(f2.,(7$5&7$4(-+&/*,5*(7$>(5-$G,+B(,*.(/"+-B5,./+&$+;$1(f2.,(7$5&7$4(-+&/*,5*(7$>(5-$G,+B(,*.(/
G5,5-(*(,G5,5-(*(, #H-#H- 7/0&7/0& -(5/9-(5/9 2&.*2&.*
M.&53$(L (&(,0H ,-)W IO IO S(T

>2&)?$)?5,0( h IYYY IYYY B"

%&.*9$b2&)?$3(&0*?$=;:?-A +*Y IY IY B/

M.&9$b2&)?$3(&0*?$=;:?-A +*; W9K I9O B/

%&.*.53$B(5X$)2,,(&* %BXY IYY IYY <

G,+'()*(7$&+,-$(-.**5&)( ,-FgH I9W I9I$*+$I9K "-

#3.)($&+,-9$(-.**5&)( ,-/FgH I9Y Y9[$*+$I9Y "-

#.&03($b2&)?$,(B9$,5*( ; IWY IYLKY 8V

1M$02&$;.(37$5*$)5*?+7( C)5*?+7( IWY IIO DTJ-

!5/(,$(&(,0H$+&$)5*?+7( E3 WOY ROY "m

!5/(,$:56(3(&0*? 13 WOO WOO &-

!5/(,$7.5-(*(,$+&$)5*?+7( W1 I9O I9K --

"5*?+7($-5*(,.53 L "2 "2

"5*?+7($f25&*2-$(;;9 hC Q K IYLO

"+--.//.+&.&0$72,5*.+& L [ O -+



David H. Dowell et al.
dowell@slac.stanford.eduLCLS Injector Commissioning

FEL Frontiers 2007 Workshop
"!

#2--5,H$+;$<))+-B3./?-(&*/#2--5,H$+;$<))+-B3./?-(&*/
<)?.(6(7$(-.**5&)($0+53$+;$I9W$-.),+&$B,+'()*(7g
!(//$*?5&$I$-.),+&$J$/3.)($5*$I&"k
G(5X$)2,,(&*$IYY$5-B/$+2*$+;$02&g
OYY$5-B/$5;*(,$)+-B,(//.&0$.&$>"I
!(//$*?5&$I9OZ$)?5,0($'.**(,
<))(3(,5*(7$)+-B,(//(7$b2&)?(/$*+$IO$S(T
S,(5*(,$*?5&$^YZ$/H/*(-$2BL*.-(

rB(,5*(7$)+&*.&2+2/3H$=WRJ\A$<B,.3$O$*+$<20$WRg$WYY\
M.,/*$rb/(,65*.+&$+;$"+?(,(&*$rB*.)53$@,5&/.*.+&$
157.5*.+&$72,.&0$b(5-$*,5&/B+,*$5&7$)+-B,(//.+&
@?($%&'()*+,$D((*/$!"!#$1(f2.,(-(&*/k



David H. Dowell et al.
dowell@slac.stanford.eduLCLS Injector Commissioning

FEL Frontiers 2007 Workshop
""

@?($!"!#$%&'()*+,$"+--.//.+&.&0$@(5-e@?($!"!#$%&'()*+,$"+--.//.+&.&0$@(5-e
19 <X,(
m9 "5/*,+
n9$4.&0
49 4+:(33
G9 C--5
m9 M,./)?
#9 S.3(6.)?
S9$85H/
G?9$8(,.&0
d9$825&0
19 %6(,/+&

"9 !.-b+,0L4(B,(H
89 !++/

<9 D.5?&5?,.
m9 #)?-(,0(
m9 @2,&(,
m9 N(3)?
N9 N?.*(
m9 N2

#B().53$@?5&X/$
*+$*?($!"!#$%&'()*+,$@(5-$

:?+$533+:(7$-($*+$/?+:$*?(.,$,(/23*/9

<&7$r2,$T./.*+,/e<&7$r2,$T./.*+,/e

4C#n4C#n
!9$M,+(3.)?
@9$!.-b(,0
C9$G,5*

D9$1+(?,/
m9$1+(&/)? =G%@dA

@,.(/*(@,.(/*(
G9$",5(6.)?$
S9$G(&)+
D9$@,+6+

>C##n>C##n
@9$t5-B/

#+3(.3#+3(.3
D9LC9$"+2B,.(


