
!"#"$#%""&

!'()*+(,-.-,/.0,(12(345,6,(2789:;) <2-/= </2>+-

!"#$"%$&'()&*+,-(./0.

A high-brightness SRF photo in2ector for 
FEL light sources

Andr% Arno'd
(or t+e -.//0, 2./0, 3-4, 562 co''aboration
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!"tline

N 3otivation (or /R5 P?n 2eve'opment
N Qverview on t+e 3 Advanced /R5 

P?n Projects beside 562 Project
N 562 3.E =e'' /R5>P?n

> App'ication T Parameters
> .mittance =ompensation
> P+otocat+ode
> Laser T 2iagnostic -eam'ine
> Viobi?m =avitA Wreatment T West
> =rAomod?'eX Assemb'A 
> 1st West Res?'ts

N /?mmarA

2resden Rossendor( /R5 X P?n
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(ntrod"ction-. S"0ercond"ctin1-RF-4hotoin6ector

3otivation to deve'op /R5 e'ectron g?ns
N Hig+ b?nc+ c+arge (?p to some n=) d?e to ?sage o( p+oto cat+odes
N Low emittance 'ike V= R5 P?n d?e to +ig+ acce'erating gradient
N Hig+ brig+tness beam d?e to +ig+ average c?rrent o( =W Qperation
N .xce''ent t+erma' stabi'itA d?e to 'ow power dissipation and L =W

=+a''enges are
N 2i((erent /= g?n cavitA design (mec+anica' properties, m?'tipacting barriers)
N =+oice o( p+oto cat+odes, wit+ respect to _., 'i(e time T risk o( contamination
N .mittance compensation more comp'icated and needs more nove' approac+es
N =o?p'ing o( +ig+ average power to cavitA ?p to 13W (-VL, .RL app'ication)

In combination with SRF linacs, the SRF guns will be the 
best solution for high average currents?
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F@D (since CDDE)

IGIP PeIing (since JKKC)

Courtesy of Hao Jiankui

BNLNAES (since JKKO)

Courtesy of Alan Todd

f PC.R GGz

CsJTe ! ERF

f PC.R GGz

CsJTe ! EDC

f PWKR.WX MGz

AlIaliZ! ! ERF

!7er7iew-on-the-9-:d7anced-SRF-<"n-4ro6ects

Courtesy of Dietmar Janssen

BNL N JLAB N DES\ (since JKKJ)

Courtesy of Triveni Rao

f PC.R GGz
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>?L-A-BL:>-A-CESE-F?bA4bH-since-IJJI

Vb/Pb /R5 g?n

N -eam generation (rom a s?percond?cting cat+ode 
N /imp'e integration o( t+e cat+ode into s?percond?cting 

environment (wit+o?t c+oke, no contamination risk)
N 2 +a'( ce'' niobi?m 1.3PHz cavities b?i't (or R5 T _. 

meas?rements o( co'd Vb
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W c 2d
! e 24f nm,   _. c 2x10>E

! e 2gg nm,   _. c 2x10>g

N _. too 'ow (needed Laser Power (or 1 mA beam 
c?rrent (1 n= L 1 3Hz) h100W) 
" anot+er s?percond?ctor wit+ +ig+er _. 

T.Rao et al. PACJKKX,
Kno^ville, May JKKX.
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>?L-A-BL:>-A-CESE-F?bA4bH

N Lead is ?sed (or /= cat+odes (Wc e i.2 d ,  -c e i0 mW)

DES\ Gun
N 1.3 PHz a'' niobi?m cavitA
N Arc deposited spot o( 'ead L 
cavitA back wa''

N 1.42 PHz niobi?m cavitA 
N Removab'e e'ectro p'ated 'ead p'?g
N Possibi'itA o( testing ot+er materia's   
(0-=Q, 3g-2, Pb>/nj )

Plug Gun (Jlab)
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Epeak [MV/m]

Qo

DESY type
TJNAF type

DESY : heavy radiation 
TJNAF: no radiation

3arc+ 200i
Wempk 2d

N red?ction o( max 
gradient to c40 3b/m 
d?e to 'ower critica' 
s?r(ace (ie'd
N no _ degradation

l. /med'eA et a', .RL200i

>?L-A-BL:>-A-CESE-F?bA4bH
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>?L-A-BL:>-A-CESE-F?bA4bH

?#F @#? @#F A#? A#F E#?

1
. C+,8)/>G+:),-.H1

</8.I,G>7(),-.H1
JGK)),/,-.H1
LK+M.H1
CN:G>/:),-.H1
O1
H1.P9,>/Q

!"4E

!"4A

!"4@

!"4?

"#"!
Poa'k _. e 0.2im L 213 nm (or Arc
2eposited > 2.1 W ren?ired (or 1 mA

H9>)>2.C2,/*Q

R#.J6,-+,Q.,).:+S.CT0%""&

N _. meas?rements at room temp. T 2= vo'tage done to (ind best preparation met+od 
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>?L-A-BL:>-A-CESE-F?bA4bH

N 5or 1 mA average c?rrent c2 W at 213 nm is needed
N /?c+ 'asers (rep. rate ?p to 1 3+z) are c+a''enging, b?t not impossib'e
N =rAogenic _. meas?rement (or veri(ication 2= RW va'?es

> P'?g P?n    (c1.Ex10>4 L 24f nm) " Qd
> 2./0 P?n (c1.Ex10>4 L 24f nm) " be'ow 2= RW va'?e (imper(ect 'ead coverage)

N Attempted to n?enc+ t+e cavitA bA irradiating back wa'' wit+ excimer 'aser to break t+e 
cooper pairs
> L 'ow rep. rates, modest _ red?ction " =ooper pairs are recovering between p?'ses 
> expected recoverA time (rom t+eorA o1 !s " 1 3Hz operation (easib'e
> next tests L +ig+ rep. rates

N _. meas?rements at room temp. T 2= vo'tage done to (ind best preparation met+od 

5or moderate average c?rrents (c1 mA), 'ead p'ated cat+odes maA be an 
attractive a'ternative to more comp'icated options (e.g. c+oke joint, cat+ode +eat 'oad)
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>?L-A-BL:>-A-CESE-F?bA4bH

Vew design o( Vb>Pb /R5>P?n (proposed bA lacek /ek?towicz)

N 1.g ce'' b?'k niobi?m 'ow 'oss cavitA
N ! 4mm 'ead spot center o( t+e back wa'' Parameter Unit Value

"-mode frequency dMGze CRKK

Nominal Ecath at cathode dMVNme fK

Energy stored at nominal Ecath dJe JK

Normalized emittance (rms) dgrade C 
Charge dnCe K.X-C 

Nominal beam energy dMeVe f

Rep. rate dMhze K.X-C

Average Current dmAe C

N Wwo 1.g>ce'' (Wes'a s+ape) in preparationk
> to estab'is+ reprod?cib'e process (or t+e arc coating on p'?gs and back wa''s
> to improve cavitA per(ormance (cE0 3b/m peak (ie'd wit+ no radiation) 
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(K(4-4ekin1-Fsince-IJJMH

/peci(icationk 3prad L g0p=, 1>EmA L f1.2E 3Hz rep. rate
N 1qr ce'' /= cavitA wit+ conica' back wa'' (RRRe2E0) L 1.3 PHz (4.EkW =W)
N 2= Pierce P?n wit+ p+otocat+ode (vo'tage extraction gap o( >100kb) 
N =s2We P+otocat+ode (_."1m L #e2gg nm) X Laserk P"2W
" V= cat+ode p'aced o?tside /= cavitA (no R5 'osses, no dark c?rrent bA R5 (ie'd , no 

c+oke, 'ower contamination risk)
" Lower beam n?a'itA d?e to t+e comparab'A weak acce'erating (ie'd in t+e 2= gap

R.siang et a'. PA=200E

2=>/= P+otoinjector (or Pdt>5.L
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CCOSC-<"n-O (K(4-4ekin1

N lan. 2003 2=>/= p+oto injector test (aci'itA $ /tart beam 'oading test in 2004
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CCOSC-<"n-O (K(4-4ekin1

Parameter Unit Simulation
(JK)

Measurement 
(hO.JK)

Accelerating Field MVNm CX

Unloaded Q CKCK CKE

Laser Spot Size dmme J.E f

J.f
C-X

fK

RK

R h fKpC

EC.JX

CKK

f

Nominal beam energy dMeVe K.X (ma^ C.C)
Average Current dmAe K.JW

Charge dpCe R

Energy Spread (rms) IeV
RXIeV h XKK IeV
WKIeV h C MeV

Trans. emittance 
(rms, n)

dgrade
X.O h RpC
J.E h CpC

Rep. rate dMhze EC.JX

DC voltage Gap dIVe OK

d?i 6+ao et a'. APA=2004 T 
d?i 6+ao et a'. 5.L200E

N lan. 2003 2=>/= p+oto injector test (aci'itA $ /tart beam 'oading test in 2004

The beam loading test proved the feasibility of the in2ector but an upgrade is 
needed to fulfill the requirements  of  PKU-FEL. 
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CCOSC-<"n-O (K(4-4ekin1

Lu jiangyang, BILCWKW
J. Gao et al., FELJKKX

Vew 2esign o( t+e improved 3qr 2=>/= p+oto injector (one o( di((erent existing designs)

Parameter Simulation

Accelerating Field CX MVNm

X.K MeV

Energy Spread (rms) K.fO l

CKK pC

C.C grad

C-X mA

EC.JX Mhz

Pulse Length 
(Gaussian) f ps

Laser Spot Radius 
(uniform) K.O mm

Nominal Beam 
Energy

DK IV

Bunch charge 

Trans. Emittance 
(rms,n)

Average Current

Rep. Rate

DC Voltage Gap=?rrent'A stat?s ?nknownu
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>?L-PJQ-RKS-SRF-4hotoin6ector Tor-ERL

A. Burrill, ERL JKKW

N 2xE00 kW coaxia' co?p'ers wi'' be app'ied" c+a''enging 
N _?arter wave c+oke wit+ LV2 coo'ed cat+odes
N V= cat+odes p'ated wit+ =sd2/b (meas?red _. 3m L E32nm, 10m L 3EEnm) 

2esign

N /peck > 2 3eb beam energA
> E n= L H.3f 3Hz (E0 mA) 
> 1.4 n= L 3E1 3Hz (E00 mA)
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>?L-PJQ-RKS-SRF-4hotoin6ector Tor-ERL

N Wwo 1.3 PHz cavities man?(act?red and 
tested L 2d 

N Pood res?'ts wit+o?t cat+ode 
(.peakeE03b/m L _0 2*10H)

Progress on =avitA meas?rements

N Wit+ cat+ode inserted into c+oke 
" strong m?'tipacting barrier appeared

N /o'?tion anti>m?'tipacting grooves at inner 
s?r(ace o( c+oke joint

N 3odi(ied cavitA now awaiting e>beam we'ding

BNL 1/2 cell SRF photoinjector with choke joint modification  F = 1298.1565 MHz                                           

C:\FISHPACT\FULL GROOVES BOTH SIDES WIDE OUTER\3 MM GAP CORRECTED MESH\FISHPACT.AF  1-25-2007  15:32:18
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Vextk R5 testing p'anned wit+ di((erent 
cat+ode materia's o( interestk

" 2iamond, =sd2/b, PaAs A. Burrill, ERL JKKW
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>?L-PJQ-RKS-SRF-4hotoin6ector

=at+ode properties ! 1. 2-3$+-#(4*++-'% /"3-+(5&6-+
789(': 8; 7<=>8<=7<<(:? @=><=8AB
877(': ><; 7<=>8<=7<<(:? 9=7=>CB

N =sd2/b is cat+ode o( c+oice
N Hig+ c?rrent densitA 2E0 mA/cm2

N 3eas?rement o( _. L di((erent wave'engt+ s+ow promising res?'ts
N Li(etime and s?r(ace ?ni(ormitA were st?died
N Lots o( experience wit+ =sd2/b p+otocat+ode deposition

A. Burrill, ERL JKKW

Para''e'k 
.xtensive RT2 on diamond amp'i(ied p+otocat+ode
to provide t+is cat+ode as t+e next generation cat+odeu 
N 2?e to a cascade o( secondarA e'ectron generation 

" _. ?p to 1000m possib'e
N Hig+ average c?rrent ?p to ampere c'ass
N Act as a vac??m barrier, protecting t+e g?n (rom 

contamination
N Long 'i(e time, 'ow c?rrent (rom cat+ode materia'
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Cresden-O RossendorT-SRFO<"n-4ro6ect

=rAomod?' comp'eted
l?'A 200i
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stain'ess stee'
vac??m vesse'

He T V2 ports
wit+ +eater

cavitA a'ignment
bA f titani?m spokes

cat+ode trans(er
('ange

'in?id V2 T
p>meta' s+ie'ding

wit+ cavitAHe vesse'

RossendorT-QU Cell-SRF-<"n-. CrVomod"le-desi1n

cat+ode coo'ing 
T t?ning ?nit 
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(ntrod"ction-. SRF-<"n-Cesi1n-4arameters

D&#- ./0. E$FG(4G"+F- 0.))HIJ./

K$'"L(-L-,%+&'(-'-+FM " NO7(D-P

!J(Q&6-+ ><(RB

&Q-+"%$&'(:&#- 4B

L"3-+(Q*L3-(SJBEDT 7(Q3 SU"*33T >7(Q3 SU"*33T @<(Q3 SJL"%(V&QT

%+"'3W-+3-(-:$%%"',-(
S+:3X('&+:"L$Y-#T >(::(:+"# 9O7(::(:+"# 8(::(:+"#

#+$W-(L"3-+ 9Z9(':

QG&%&(,"%G&#- 439V-

!J(K+-[*-',M >O8(UEY

[*"'%*:(-KK$,$-',M # >(; # 9O7(;

\*',G(,G"+F- CC(Q4 >('4 9O7('4

+-Q-%$%$&'(+"%- >8(DEY 7<<(REY >(REY

"W-+"F-(,*++-'% >(:? <O7(:? 9O7(]?
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bacItracIed cathode

ETM field pattern (1300 MHz) BTE field pattern (3802 MHz)

Ca
th

od
e 

Cu
 st

em

Cavity 
wall

Cavity 
wall

A SuperLANS data

Emittance-Com0ensation

Studies with
> -acktracked T adj?stab'e cat+ode 

(bA cat+ode t?ning sAstem)
> 2ownstream so'enoid (2E0mW)
> Laterk s+aped cat+ode (pierce tApe)        
> Laterk additiona''A excited W. mode 

in cavitA (lanssen T bo'kov)

solenoid focusing
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N 'ong. emittance vs. trans.  
emittance is s+own

N 'aser spot radi?s rx,A is ?sed 
as parameter 

N best trans. emittance e((ected 
t+e worst 'ong. emittance and  
vice versa

N so'enoid decreases emittance
bA 1prad

N best emittance 3prad

%#F ?#" ?#% ?#@ ?#E ?#F @#" @#% @#@
F"

$"

!""

!!"
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!?"

!@"

!A"

!E"
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+
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+
X̂M

+
X̂M

+
^XM

+
X̂M

+^XM

_(9OZ(::

_(9O@(::

_(9O9(::

_(9O<(::

_(>OA(::+
^XM

_(9O9(::

_(9O<(::

_(9O@(::

.!.2US.!@G7S.5:K77(:2

.!.2US.!@G7S.5:K77(:2S.J>+,2>(-

# `
Xa
b
!
D
.V.
M,
W
..6
6

#cXab!D.V.66.6/:-

'aser pro(i'e k Gaussian
b?nc+ 'engt+ k CO ps (FWGM)
Laser spot radi?s rx,A k C.E - J.f mm
cat+ode k J.E mm bacItracIed
t+erma' emittance k included

high charge mode (C nC, XKK IGz)Emittance-Com0ensation

A/WRA /im?'ation

=ommentsk
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4hoto-Cathode-. ?C-Cathode-in-SC-Ca7itV-

s?ccess(?' Rossendor( r > ce'' g?n wit+ V= cat+ode
D. Janssen et al., NIM-A, Vol. 507(2003)314

NC Photocathode
N =s2We p'ated (_.c1m L 2g2nm)
N 1W 'aser power s?((icient (or 1mA 
N Pood experience in V= p+otog?ns
N 4so'ated (rom Vb cavitA T coo'ed bA LV2
N /= Vb c+oke (i'ter prevents R5 ('ow  
(concept o( 1st /R5 P?n)

=oo'ing sAstem d?ring assemb'A 3ai 200i

Main difficulties by NC cathode in SC cavity
N 2egradation o( _0 bA imp?rities (rom cat+ode 
" not seen d?ring r > ce'' g?n tests L 562

N .((ect o( additiona' +eat 'oad in t+e cat+ode
N .((ect o( t+e design o( t+e +a'( ce'' and t+e c+oke
(m?'tipacting, max. peak (ie'd, mec+. properties)
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4hoto-Cathode-. CsIXe-laVer-de0osition

N P+otocat+ode preparation sAstem  
insta''ed in a c'ean room (='ass 1000)

N t'tra +ig+ vac??m (P c10>10 mbar )
N 4 evaporators (or s?ccessive or sim?'ta>
neo?s evaporation o( =s T We

N 2 deposition rate sensors (=s/We ratio 2/1)

N /Astem comp?ter contro''ed
N Qn'ine meas?rement d?ring deposition

> o( _... 2g2nm 'aser (4mW)
> 'i(e time, _... distrib?tion

N Ac+ieved _... ?p to fm
N Li(etimek 1 mont+ (or _... % 0.Em

tApica' preparation r?n vs. time
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4hoto-Cathode-Exchan1e-and-Stora1e-

8:)9>-,.)/:27;,/./>-
+(2,:/.X./>):)(>2.

,Y89:2*,
89:61,/

)/:27G>/):)(>2
89:61,/

ZE.8:)9>-,7[.

;+:2*,.)>.*K2.>/.
G/,G489:61,/

N 5or cat+ode exc+ange between preparation and /R5 g?n > 2 identica' trans(er sAstems
N Qne L t+e /R5>g?n (?nder c'eaning) T one L t+e cat+ode preparation c+amber (in ?se)
N Wransport c+amberk  to transport g cat+odes to t+e g?n wit+o?t breaking ?'tra +ig+ vac??m
N .xc+ange c+amber wit+ trans(er rodk to ens?re acc?rate adj?stment o( t+e cat+ode 
N 2emand (or minim?m partic'e generation d?ring exc+ange
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Laser-SVstem

2?e to t+e di((erent parameters o( t+e operation modes,
near'A two comp'ete'A di((erent 'aser sAstems are ren?ired.

13 3Hz s+ort>p?'se 'aser (sti'' in a design p+ase)

E00 kHz 'aser (or Hig+>c+arge mode (?nder insta''ation L 562)
! Laser materia'k Vdk0L5, p?mped 

bA f (iberco?p'ed diodes 
! P?'se energAk 1pl L E00 kHz 
! P?'se 'engt+k 12j1E ps 5WH3
! Lower (ren?encies (or a'ignment 
! Qptica' 'aAo?tk 

! Qsci''ator (13 3Hz)
! Regenerative amp'i(ier
! Wave'engt+ conversation stage

Developed by MBI Berlin
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Cia1nostics->eamline

N -eam positionk strip'ine -P3s (gE0 3Hz 5PPA)
N .nergA T energA spreadk = bend magnet
N =?rrentk 5aradaA c?ps T 4=Wws
N -eam size and emittancek 0AP crAsta' screens T 

s'it mask wit+ screen station (.3/)
N -?nc+ 'engt+k =+erenkov radiator q steak camera  

and e'ectro optica' samp'ing (.Q/)

Installation completely tested &
now under clean room assembly @ FZD! 

deve'oped T man?(act?red bA -.//0 -er'in
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Ca7itV-O Cesi1n

N r ce'' q 3 W./LA ce''s (Vb p?ritA gradek RRR 300)
N r ce'' designed bA n?merica' optimization proced?re
N /= c+oke (i'ter to prevent R5 'oss
N 2 HQ3 (i'ter, coaxia' main co?p'er (562 2esign) 
2 pick?p antennas (beam t?be T c+oke (i'ter)

N 2 cavities man?(act?red bA A==.L 4nstr?ments 
(RRR40 (or tec+no'ogA tests, RRR300 (or /R5>P?n)

Properties determined by TESLA XKK
N 110 mW maxim?m magn. s?r(ace (ie'd
N .acce 2E 3b/m in W./LA ce''s, _0e1010 

N .peak (W./LA ce''s) e E0 3b/m
N .peak (+a'(>ce'') e 30 3b/m
N .cat+ode e 20 3b/m (backtracked cat+ode)

e>beam

cat+ode

c+oke (i'ter
+a'( =e''

3 W./LA ce''

562 co?p'er

2 HQ3 co?p'er
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Ca7itV-. Xreatment

Cavity from ACCEL

N /tandard treatment (or cavitA x(ine c'eaningy
N Assemb'A o( a?xi'iaries ((?ndamenta' pick?p q vertica' test 

antenna)

Preparation for vertical test without cathode

RF Measurement h C.E K 

N 3ec+anica' inspection, R5 meas?rements, (irst xro?g+y
warm t?ning o( (ie'd pro(i'e

N /tandard treatment (or cavitA pre>c'eaning
N 2nd x(iney warm t?ning

L 2./0

L 2./0

L 562

L 562
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Ca7itV-. Zertical-Xests-[-CESE-FM\]-^H-

N 1st b>West (c'eaning done L 2./0)k 
> Resid?a' s?r(ace resistance Rrese3.4n&
> /trong (ie'd emission, two _>switc+es  

(t+erma' breakdown L activated 5.)
/?pposed prob'emk s?r(ace po''?tion o?t o( 
t+e c+oke (c'eaning not (easib'e wit+ 'ance)

% ? @ A E & F

!"

!""

!"""
AS" @SA @S" ?SA ?S" %SA %S" !SA !S"

!CF

!C$

!C!"

!C!!
.B".N7#.P,6G#
.7K/;:8,./,7(7):28,.TJ\5VB"
.,YG>2,2)(:+.;().1:7,-.>2.LUJ

T
J.(
2.
2$

P8VP

T/,7
.B
"

.P.(2.]

"S" !"S"' %"S"' ?"S"' @"S"' A"S"'

!C$

!C!"

"S"

"S!

"S%

"S?

"S@

"SA

peak axis-field

B
"

CG,:M.(2.WV6

;(/7).B47^()89

7):/)(2*.Y4/:Q

7,8>2-.B47^()89

+(6(),-.1Q._C
:2-.`K,289

.a
4/
:Q
.(2
.6
5
QV
6
(2
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Ca7itV-. Zertical-Xests-[-CESE-FM\]-^H-

va'?es L
_0eEx10H

1st -=P / HPR 
L2./0

2nd HPR L 
2./0 (=ras+)

3rd -=P / HPR 
L A==.L

4t+ -=P / HPR L 
A==.L (cras+)

.acc 14.g 3b/m 2.f 3b/m i.4 3b/m H.3 3b/m

.peak 3H.0 3b/m i.4 3b/m 1H.g 3b/m 24.g 3b/m

Pdiss 32 W 1 W f W 13 W

N 1st b>West (c'eaning done L 2./0)k 
> Resid?a' s?r(ace resistance Rrese3.4n&
> /trong (ie'd emission, two _>switc+es  

(t+erma' breakdown L activated 5.)
/?pposed prob'emk s?r(ace po''?tion o?t o( 
t+e c+oke (c'eaning not (easib'e wit+ 'ance)

N 2nd b>West (c'eaning done L 2./0)k 
> =+oke rinsing bA specia' HPR 'ance
> HPR 'ance cras+ed wit+ cavitA d?ring
c+oke c'eaning $ worst res?'t / 'imit 5.

N 3rd b>West (c'eaning done L A==.L)k
> =a?sed bA +ig+ risk no c+oke rinsing
> Vo prob'ems occ?rred b?t on'A 203b/m

N 4t+ b>West (c'eaning done L A==.L)k
> =+oke rinsing bA specia' HPR 'ance
> Ac+ieved .peak better b?t a'so 'imit 5.
> Wo estimate position o( 5. a'' 4 

passband modes meas?red 

"#" !"#"' %"#"' ?"#"' @"#"' A"#"'

!C$

!C!"

B
"

CG,:M.(2.WV6

.W4P,7).!

.W4P,7).%

.W4P,7).?

.W4P,7).@:++.@.),7)7.+(6(),-.1Q.;(,+-.,6(77(>2

:89(,N,-.G,:M.:Y(7.;(,+-7.>;.:++.@.N,/)(8:+.),7).1,289,7
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,+,8)/(8.:Y(7.;(,+-.C3 >;.)9,.;>/.6>-,7

N 5rom t+e meas?red stored energA, t+e  
peak axis (ie'd in +a'( ce'' was ca'c?'ated

N 5or a'' modes, 'imit abo?t 1E3b/m
N 5rom norm. (ie'd distrib?tion > z '>mode  
is most'A concentrated on t+e +a'( ce''

Ca7itV-. Zertical-Xests-[-CESE-FM\]-^H-

" !" %" ?" @" A"
"S"

"SA

!S"

!SA

%S"

.;\!?""

.;\!%$A

.;\!%F?

.;\!%E$

2>/6:+(3,-.>2.G,:M.:Y(7.;(,+-.C3G,:M.(2.9:+;.8,++

C3
VC
3 G
,:
M

3b86c

"S" AS"' !"S"' !AS"' %"S"'

!C$

!C!"

 

... re'ation between peak 
       (ie'd T stored energA

peak e

e

E k U
k

% !

.!V@.H(4'>-,

.%V@.H(4'>-,

.?V@.H(4'>-,

.H(4'>-,.Z?#6,:7K/,6,2)[

peak axis-field in gun cell @ 1.8K for different modes

B"

CG,:M.(2.WV6

$ 'imiting object +ad to be in +a'( ce'' 
N Ass?mption proo(ed bA sma'' scratc+ L  
back p'ane

N /cratc+ removed and t+e (ina' c+emica'   
treatment wi'' res?'t in a better per(ormance

_ vs. . passband meas?rement
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Ca7itV-. Xreatment

N He'i?m vesse' we'ding
N 5ina' (ie'd pro(i'e meas?rements (or _A 
N 5ina' c+emica' x(iney> c'eaning 
N Assemb'A o( a?xi'iaries (HQ3 (eed 

t+ro?g+, (?ndamenta' pick?p)
N 5ina' c'ean water rinsing T drAing
N bac??m 'eak c+eck o( a'' components

N Wime sc+ed?'e " no time (or Et+ preparation 
T vertica' test 

N L 562k (ina' R5 meas?rements and (ina' 
warm t?ning

N L A==.L

N =avitA prepared (or (ina' assemb'A L 562 
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Ca7itV-. :ssemblin1-[-F_C-class-MJ-clean-room

N ='ean room assemb'ing o( main co?p'er/
pick?ps and bot+ cavitA t?ners 

N 2i((erent sti((ness o( cavitA ce''s, two  
separate t?ning sAstems needed

Ha'( ce'' t?ner       {0.2Emm $ { i0kHz
W./LA ce'' t?ner  {0.30mm $ {220kHz

r ce'' t?ner

W./LA ce'' t?ner

main co?p'er

e--beam

N W?ners adj?stment done bA its prestressing  
to ac+ieve x('aty (ie'd distrib?tion T correct  
(ren?encA

N W?ning o( c+oke (i'ter and HQ3 (i'ters 
(additiona' inp?t antenna at c+oke side  
to avoid cross co?p'ing)

N =at+ode ?nit assemb'ed (or =at+ode coo'ing 
and a'ignment 

cat+ode coo'ing
wit+ 3 t?ning 'evers
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N xRo'' iny o( t+e comp'eted cavitA bA ?sing a rai' sAstem

CrVostat-. :ssemblV-`-Commissionin1-

N =omp'eted interior o( mod?'e
s+ort'A be(ore its c'os?re

downstream side
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/tat?s
N Assemb'A o( t+e crAomod?'e and 

insta''ation in t+e acce'erator +a'' 
comp'eted

N 2?e to sma'' time s'ots d?ring 
mac+ine s+?tdown, (irst tests +ad to 
be done wit+ sma'' diagn. beam'ine

Wo2o
N ='eaning and w+ite assemb'A o( t+e 

2nd cat+ode trans(er sAstem
N 4nsta''ation o( t+e E00kHz 'aser 

sAstem wi'' be (inis+ed
N A?t?mn .L-. s+?tdown, insta''ation 

o( diagnostic beam 'ine T 2nd 
trans(er sAstem

CrVostat-. :ssemblV-`-Commissionin1-

e--beam

Laser beam

Beginning of in2ector characteri-
zation in the near future?
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Cool-down-and-Mst-meas"rements-

" A" !"" !A" %"" %A" ?""
!S%$F"5

!S%$FA5

!S%$$"5

!S%$$A5

!S?"""5

!S?""A5

;/,
`K
,2
8Q
.bd
3c

),6G,/:)K/,.b]c

&;\%#"%'d3

"$e?E !"e@F !%e"" !?e!% !@e%@ !Ae?E

?"SE

?"S$

?!S%

?!SA

G/
,7
7K
/,
.b6
L:
/c

)(6,.b99e66c

JT_.5K2e.f.%?".d3.V.!61:/
C0LC.0(2:8e.f.?Ad3.V.!61:/

!S?""?F!"%5

!S?""?F!"F5

!S?""?F!!@5

!S?""?F!%"5

!S?""?F!%E5

!S?""?F!?%5

; ".
bd
3c

N Vo prob'ems d?ring coo'down to 2d
N 5ren?encA s+i(t same as expected 
(rom W./LA ce''s

N Press?re sensibi'itA i time +ig+er
t+an known (rom .L-. mod?'es

N Prob'em (or t+e p+ase contro''er
N =a?sed bA di((erent cavitA design
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S"mmarV

There is a visible progress in the SRF gun community 

N Wwo g?ns generated e>beam (56R 2002 T 4H4P 2004) did not reac+ spec.
N L -VL / lLA- / 2./0k Progress in /= cat+ode deve'opment ((or c?rrents 

c1 mA, 'ead p'ated cat+odes maA be a'ternative to V= cat+ode wit+ c+oke (i'ter)
N L Pdtk improved 3qr 2=>/= p+oto injector is designed T ?nder constr?ction (|)
N L -VL i03 3Hzk > 4njector design comp'eted, 2 test cavities b?i't and tested 

" improvements done to s?ppress m?'tipacting
> =sd2/b cat+ode researc+ promising res?'ts (_... c10m)
> .xtensive RT2 on diamond amp'i(ied p+otocat+ode

N L 562k > =rAomod?'e assemb'A and insta''ation comp'eted
> 5ew cat+odes prepared (or 1st tests (_... c1m)
> /ma'' diagnostic beam 'ine connected to mod?'e
> R5 tests T insta''ation o( 'aser sAstem are near'A (inis+ed
> Vear'A readA (or 1st /R5 injector st?dies
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Introduction – Radiation Source ELBE

@".',WS.!.6< Ug.7KG,/8>2-K8)(2*.+(2:8
)9,/6(>2(8 (2h,8)>/.Z%A".MW.IU[S.GK+7,.;/,`K,28Q.>;.!?.'d3.Z%E"S.%ES.i 'd3[
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