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IWLC2010 - WG6 Outline

Why a photoinjector ?
Introduction to the PHIN photoinjector at CERN
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IWLC2010 - WG6 Why a photoinjector?

»A photoinjector as an option for electron sources

PHigh brightness electron beam, High QE semiconductor cathodes, short bunches

»No requirement for the additional bunching system,
The time structure of the electron

beam easily manipulated by coding
»Elimination of the satellite bunch production the laser temporal structure.

»Low transverse emittance Q

»Laser spot size and shape can be optimized to obtain a low emittance

» Compactness

e . N
As a conclusion from

the ICFA Future Light Sources Con.f-erence Ex,y,n[mm mrad] ~ 1um \/ Q[nC]
L http://www-conf.slac.stanford.edu/icfa2010/

J

Nominal Case
Smallest contribution to the total beam emittance of PHIN

Kinetic energy of the electrons Parameter Model
that are emerging from the Cs2Te Space Charge Induced Emittance (mm mrad) 10.3

PLow thermal emittance

RF Induced Emittance (mm mrad 1.33
cathode surface = 0.55 eV - ( )
Thermal Emittance (mm mrad) 0.42
Total Beam Dynamics Emittance (mm mrad) 10.4
Tc kae — :
€Enth = V= 5 Typical e~ Beam Size (mm) 1
2 MeC Angular Beam Divergence (mrad) 7.4
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IWLC2010 - WG6 Introduction to the PHIN Photoinjector

PHIN - Photoinjector R&D within the framework of CARE* program. coordinated Accelerator Research in Eurdhe

¢RF Gun (LAL)
¢Laser (RAL)

€0verall coordination (CERN)

gCommissioning (CERN)

Parameter

0 0 8

©

@
O\

Specification

e

magnetic chicane pulse compression frequency multiplication

30 GHz test stand 150 MeV e~ linac

35A, 1.4 us

combiner ring

photo injector tests and laser CLIC experimental area (CLEX) with

two-beam test stand, probe beam and
test beam line

28 A, 140 ns

total length about 140 m

Achieved

Charge per Bunch (nC) 2.33
Charge per Train (nC) 4446
Train Length (ns) 1273
Current (A) 3.5 E
Normalized Emittance (mm mrad) <25 ©
Energy Spread (%) <d g.
Energy (MeV) 5.5 ;
UV Laser Pulse Energy (nJ) 370 8
Charge Stability (%) <0.25 rms —
CsoT 2
Cathode S21 € al'
Quantum Efficiency (%) 3 :-’
RF Gradient (MV/m) 85
RF Frequency (GHz) 2.99855
S. Dobert. Integration of the PHIN RF Gun into the CLIC Test Facility.
MiCT'OPUISe RePeﬁﬁOﬂ Rate (GHz) 1.5 Prepared for European Particle Accelerator Conference (EPAC 06), Edinburgh, Scotland, 26-30 Jun 2006.
Macropulse Repe’rifion Rate (HZ) 1-5 R. Roux. Conception of Photo-injectors for CTF3 Experiment.
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IWLC2010 - WG6 Introduction to the PHIN Photoinjector

PHIN - Photoinjector R&D within ’re framework of CARE* program. coordinated Accelerator Research in Eurdhe

magnetic chicane

¢RF Gun (LAL)
¢Laser (RAL)

#Cathode production (CERN
€0verall coordination (CERN)

gCommissioning (CERN)

Parameter

Charge per Bunch (nC)
Charge per Train (nC)
Train Length (ns)
Current (A)
Normalized Emittance (mm mrad)
Energy Spread (%)
Energy (MeV)

UV Laser Pulse Energy (nJ)
Charge Stability (%)
Cathode
Quantum Efficiency (%)

RF Gradient (MV/m)

RF Frequency (GHz)
Micropulse Repetition Rate (GHz)
Macropulse Repetition Rate (Hz)
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Specification
2.33
4446
1273
3.5
<25
<1
5.5
370
<0.25 rms
CSQTG
3
85
2.99855
1.5
1-5

Achieved

pulse compression frequency multiplication

ﬂ_
=

30 GHz test stand 150 MeV e~ linac

35A, 1.4 us

combiner ring

=\

28 A, 140 ns

photo injector tests and laser CLIC experimental area (CLEX) with

two-beam test stand, probe beam and
test beam line
total length about 140 m

*°124D] 22S ||IM M\

circumferences

delay loop 72.4 m

CR1 144.8m I
CR2 4343 m

326 Klystrons

326 Klystrons
33 MW, 139 us | | |

33 MW, 139 us

drive beam accelerator 2.38 GeV, 1.0 GHz drive beam accelerator 2.38 GeV, 1.0 GHz

1km - 1km -
delay loop delay loop
@ @ decelerator, 24 sectors of 876 m

BDS BDS
A5t 2.75 km 2.75 km
; IP
TA radius = 120 m e~ main linac, 12 GHz, 100 MV/m, 21.02 km

C2
45
<>
TA radius = 120 m
B 48.3km v B

| booster linac, 9 GeV
e” e” e* et
PDR DR DR PDR
365m){365m 365mJ|{365m

e* main linac

CR  combiner ring

TA  turnaround

DR  damping ring

PDR predamping ring

BC  bunch compressor
BDS beam delivery system
IP interaction point

e~ injector, 2.4 GeV e* injector, 2.4 GeV

S. Dobert. Integration of the PHIN RF Gun into the CLIC Test Facility.
Prepared for European Particle Accelerator Conference (EPAC 06), Edinburgh, Scotland, 26-30 Jun 2006.
R. Roux. Conception of Photo-injectors for CTF3 Experiment.

International Journal of Modern Physics A, Vol.22, No. 22 (2007) 3925-3941.
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IWLC2010 - WG6 Introduction to the PHIN Photoinjector

pHIN - phOfOinjeCfor R&D Wifhin fe Framework Of CARE* Progl’dm. *Coordina'l'ed Accelerator Research in EUI"OP@“'; e |

¢RF Gun (LAL)
€Laser (RAL)

$Cathode production (CERN
€Overall coordination (CERN)

gCommissioning (CERN)

Parameter

Charge per Bunch (nC)
Charge per Train (nC)

Train Length (ns)
Current (A)
Normalized Emittance (mm mrad)
Energy Spread (%)
Energy (MeV)

UV Laser Pulse Energy (nJ)
Charge Stability (%)
Cathode
Quantum Efficiency (%)

RF Gradient (MV/m)

RF Frequency (GHz)
Micropulse Repetition Rate (GHz)
Macropulse Repetition Rate (Hz)

2 $

Specification

2.33
4446
1273
3.5
<25
<1
5.5
370
<0.25 rms
CsyTe
3
85
2.99855
1.5
1-5

magnetic chicane pulse compression frequency multiplication

30 GHz test stand 150 MeV e~ linac
3.5A, 1.4 us

photo injector tests and laser CLIC experimental area (CLEX) with
two-beam test stand, probe beam and

test beam line

28 A, 140 ns

total length about 140 m

Achieved

*°124D] 22S ||IM M\
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circumferences
delay loop 72.4 m
CR1144.8 m [

lystrons
3WW, 139 us I | I

0
CR2 4343 m ﬂ

m accelerator 2.38 GeV, 1.0 GHz drive beam accelerator 2.38 Gg °
I —— I ——
- 1km a - 1 km -
delay loop delay loop
@ decelerator, 24 sectors of 876 m

A photoinjector is a possible source for the CLIC DB
® investigation of the feasibility based on the learned
lesson from PHIN.

® a conceptual study is ongoing for the optimization
of a 1 GHz, 8.4 nC RF gun. (BACK-UP)

T —

S. Dobert. Integration of the PHIN RF Gun into the CLIC Test Facility.
Prepared for European Particle Accelerator Conference (EPAC 06), Edinburgh, Scotland, 26-30 Jun 2006.

R. Roux. Conception of Photo-injectors for CTF3 Experiment.
International Journal of Modern Physics A, Vol.22, No. 22 (2007) 3925-3941.
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IWLC2010 - WG6 Charge Production Studies

Integrated electron charge vs train lengths Bunch charge vs laser pulse energy
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+ 1 mm (sigma) laser spot on the cathode.

0 200 400 600 800 1000 1200 0 100 200 300 400

Train length
rain length [ns] Laser pulse energy [nJ]

» For each curve micropulse energy is constant

» Macropulse length is increasing for each data point

» Integrated charge increases linearly with the macropulse
length

» No saturation effect from the macropulse  Segmented Dump

» Fix macropulse length
» Extracted charge saturates with the increasing micropulse
energy.

I I I
—*k—87.5uJ - @ beam loading regime
—6—87.5uJ — @ on-crest

150 uJ - @ beam loading regime
—6— 150 wWJ — @ on-crest

251
Incident, Reflected

Power

MTV2
Emittance Meter

MTV1

Bucking Coil Focusing Magnet

Corrector Magnets

WCM BPR 151

Charge (nC)

Cathode Loading

Chamber 0 Multi-Slit Spectrometer

RF Gun Laser Diagnostics Mask

» Charge measurement on the FCT (fast current transformer) S
with respect to the RF phase. : .
» Measurements were repeated at two different laser energies > (Field Emission) Schottky Effect

80 100 120 140 160 180 200 220 240

and also for beam loading and on-crest regimes. RF Phase (deg)
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IWLC2010 - WG6 Time-Resolved Measurements

In 2010,
the main focus of the measurements is the stability along the pulse train of the size, energy, energy spread
and the emittance of the beam as well as the high charge ° | | | | f f
. g . O Xsize @ 200 S
produc’rlon. The previous results - CLIC Note 809 *°I'| o Xsizo @ doons S
sl | O Xsize @600ns o |
1.215 -long pulse train O Xsize @ 800ns %
—~ 45| | Xsize @ 1000ns S i
£ O Xsize @ 1200ns ¥
é ne *  PARMELA Simulation —— 4.9 MeV, 1.4 nG * )
®
M ga’re duration c% 35k % ]
5 ! *
o 3 ' |
o0 *
X 25t % .
2_ -
155 P @ -
1 1 1 1 1 1 1
6 T T T T T
550 O Ysize @200ns | o
O  Ysize @ 400ns ‘ *
51 O  Ysize @ 600ns i -
O Ysize @ 800ns L X
5L Ysize @ 1000ns |1 .
O  Ysize @ 1200ns *
Segmented 4l | * PARMELASimulaion --4.9 MeV,1.4nG ]
Dump ‘ ‘ ‘ ‘
Incident, Reflected Bl * i i
Power « Y
Bucking Coil Focusing Magnet MTv2 3 x 'T """ - | . * """ |
\ spo e ey R :
Corrector Magnets * : : :
-] SERRSRRRRRRRY | CRERVL: | SRETE (RRRREES I} {goo -
*
— Bp”fWi‘ '
Cathode Loading 180 190 200 210 220 230 240
Chamber RF Gun Laser Diagnostics Emittance Meter Spectrometer SNJ0130 current (A)
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IWLC2010 - WG6 Time-Resgolved Measurements

1.28 -long pulse train

e T e 6 LA

M gate duration
(03 March 2010) Measurements along the Pulse Train of 1.2ps

Gated Beam Size Scan (No: 05-10) (03.03.2010)
Solenoid Current = 190

5 T T T 15 T T T T T T
; éz:ig mgiﬂ 2238;3[) 00221 O E=4.9MeV, Qoperation)@190° = 1.4 nC, Q(max)@150° =2 nC
451 : —— PARMELA Simulation, 7.5 mm mrad
Statistical Devua’rlon along the Train ~ 11% ‘ ‘
41+ ] ]
Statistical Deviation ; ;
35 : R - | |
A S oE :
E °r T : >—F } © : : T
© N— S 5 | ———
UN) 2.5 — o ——— I T - = ‘ ‘ | —
c T ) | [ € | ‘ ¥ A
@ - 4 -~ . .
m . W™ 5L | | §
151 ~.Constant Gate Duration
1+
0.5
o 200 200 a0o a00 1000 120¢ ° <I) 2(I)0 460 6(I)O 8(I)0 1o|oo 12|00

Gating (ns) Gate Position (ns)

»Each data point represents the average of 10 subsequent measurements at the same gate position.
» Average emittance along the pulse train has been measured as 7.1 mm mrad.
»The average fluctuation along the pulse train has been measured as 1.13 mm mrad (16%).
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IWLC2010 - WG6 Time-Resolved Measurements

1.2415 -long pulse train ( Q [ C] E,. [MV/m] O:% )
max [T —
E
120075 Cate duration Larger Spot Size 14 mm mrad @ 1.7 nC
Larger Charge !'* & Eml’r’rance<@6! Larger spot size ~1 mm (sigma)

Gated Beam Size Scan (No: 03-14) (18.06.2010)
Solenoid Current = 180

Emittance Gated Scan (18/Jdne 2010)
Solenoid Current =/30 A
T T y 4 T

8r SERERRRRE .
Xsize, Mean = 2.72 (+ 0.16 ) o <8X,n>=13.79 (= 1.66) mm mrad
2L O Ysize, Mean =3.17 (= 0.38 ) . PARMELA Simulation @ Focusing = 180 A
O  PARMELA Simulation @ Focusing = 180 A| - ‘ ‘ ‘
‘ ‘ 1 ‘ 20
6r ‘ ‘ ‘ ‘ ‘
€ | | =) | | | | |
£ 9T @©
~ : : : : : : c 15 e e
(@) ‘% T : % _ : E : : : : :
& : = . : : : ~ & : : : : :
© —69_% c
ol Py & - | | |
2 ‘ ~ ‘ ‘ :
2_,, -
5_
1_
O | | | | | ] 1 1 1 1 1
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200
Gate Position (ns) Gate Position (ns)

»Each data point represents the average of 10 subsequent measurements at the same gate position.

»The average statistical fluctuation of the beam size along the pulse train - (x)0.16/(y)0.38 mm (6% / 12%).

» Average emittance along the pulse train - 14 mm mrad.

»The av. statistical fluctuation of the transverse normalized emittance along the pulse train - 1.66 mm mrad (12%).
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IWLC2010 - WG6 Time-Resolved Measurements

For the summary of the previous results and design of the segmented dump - CTF3 Note 099 (¢

http://accelconf.web.cern.ch/accelconf/IPAC1O/papers/mope056.pdf - IPACIO Paper
0 5 10 15 20 25 RF seen by the beam and mean energy
BT N RePover + ‘ ABJE « |2
Ey = 5.69 MeV, AE/Ey = 0.7%, Intensity [mA] Eo o
2200
| 1
2000 — x%%;Kxxxﬁex>K>K>K>K>K>K>K>K>K>K>K>Kx%%xxxx%xxx%xx%x
§ 3K 3K 3K K K K K K K K K °°o°°°0°oo“ + ++++ +
o 0 + —
H1800 & Ocaoo O®+ +H oooo“ X
21600 = %% ®5¢+ &
91400 Z Lt 5+ 13
5 E -+ °°oooo° ++ <
~1200 & + ot
v T aniel BEQ9”..
2t + D 12
1000 -
+ +
800 +
-0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04 -30 1(‘)0 2(‘)0 3(‘)0 4(‘)0 50(-)3
(E - Ey)/Ey [3%] t [ns]

Measured energy spread

@ Segmented dump: AE/E = 0.7% + 0.16% at 1o

@ Energy variations along pulse train correlate well to power
fluctuations from RF

AK @ Time resolved energy spread is stable J
p://ilcagenda.linearcollider.org/materialDisplay.pycontribId=37 2&sessionId=77&materialId=slides&confld=4507
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IWLC2010 - WG6

Emittance Scan 00 (18 June 2010)
200ns, 1.7nC, 5.62 MeV

Measurements at Full train

Solenoid Scan05 (15 June 2010): 1.2 nC, 5.1 MeV, 1300 ns

25 ) ! ) ) ) ) ) ! ! ! ! !
) Measurement
O  Pulse Train =200 ns o Y%
Pulse Train = 1300 ns \ % N o, Measurement .
ook — — — PARMELA Simulation| - - } \\ | . PARMELA
BN T -
: : e \ ,
— | | ° ) /
P R N A T S T R S -
} - b pul
= < \ D 7
= S O I R = ~|_ o | o \ 117
£ \\“ ?—%%C{D @ ; \\ : : o/ JHL
i" 10_ VVVVVVVVVVVVV L T VVVVVV ¢ _ E 3— \\ (\I> // -
- 1.7 nC - = LenC o, 9
: | © o - - 1\db ‘ Td[TL)/JL 3 i
S 5.6 MeV _ 5.1 MeV ¢§349
| | n |
0 i i i i i i i i 0 i i | | |
140 150 160 170 180 190 200 210 220 230 160 180 200 220 240 260
Focusing Solenoid Current (A) Focusing Solenoid Current (A)
Reminder: Emittance Compensation!!
22 T y . . ,
20 ] ]
@Gun—exit (17.5cm) #
© 18} @Slit-mask (118.5 cm) ‘ 3
E — @150 cm QOwnstream ‘
g 16} PARMELA Simulation f
g 14 o -—w *¢," 9
w ""‘_- +
g 12 "\. ‘
0 | e R | B e S
104 * ‘.' -
h,:‘
B e e e
160 170 180 190 200 210 220 230 240 250 260

Focusing Magnet Current (A)
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IWLC2010 - WG6 Sfabilii'y

Measured PHIN stability DB Tolerances

Parameter Value

Laser Stability CPHIN Spec < 0'257; PARMELA Simulations

Intensity (%) 1.66 (
'v)  0.064 / 0.053 power error (%)

Spot Size (mm) (x / y)

The effect of the +1% laser spot size

Pulse Length (ps) (04 (6%) !F-‘»uezamr1 current error (;Aa) o2 variation on the beam parameters.
RF Stability h P .ase o ( eg) ' Parameter Variation (%)
Incoming beam phase error (deg) 0.1
Phase (? per kV) 3 S Beam Size +2
Amplitude (%o) C 1 ) gg E:gl'c"ghyl_eng.rh éé’g Transverse Normalized Emittance +0.3
o

Still an open issue... No reason to be pessimistic.

0.04

o — The effect of the +1% phase variation
0.03 -
0.08
0.02} —%— @Gun—exit (17.5 cm) on the beam param eters.
—*— @150 cm downstream 0.06- -
0.01F —k— g?:g—exg (17.Stcm)
0.04 — cm downstream
ol Parameter Variation (%)
S T o002
= o . /
é -0.01 é ol Energy +0.67 / -0.98
W -0.02 SN 002 Energy Spread +3.6
<
~0.081 ~0.04 Bunch Length +0.63
Rl -0.061 Longitudinal Normalized Emittance +0.9
-0.05
-0.08[;
-0.06 ‘ i i i i i i
34.7 34.8 34.9 35 35.1 35.2 35.3 -0.1 ! ! : ‘ : : :
Phase (0) 34.7 34.8 34.9 35 35.1 35.2 35.3
Phase (°)
0.4 T T T T T 0.1 . .
_ The effect of the +1% charge variation
- 008k —*— @Gun-exit (17.5 cm)
0.3} —*— @Gun-exit (17.5 cm) @Slit-mask (118.5 cm)
@Slit-mask (118.5 cm) 0.06l —*— @150 cm downstream On fhe bedm pdr‘am e‘l’erS.
ool —%— @150 cm downstream | :
—~ —~ 0.04f
B ol B Parameter Variation (%)
IS IS 0.02
E of E o Transverse Normalized Emittance +0.6
g o g -oo2f Longitudinal Normalized Emittance +0.8
S ., g -004r Energy Spread +0.9
o0y Bunch Length +0.3
03 -0.08F
~04 1.‘26 1.2‘65 1.‘27 1.é75 1.é8 1.2‘85 01 2.3;05 2.51 2.\?115 2.;32 2.\?;25 2.\‘?:3 2.3135 2.\‘34 2.3145 2.\135 2.?;55
Laser Spot Size (mm) Charge (nC)
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Conclusions

»The PHIN specifications have been successfully demonstrated in the end of the June 2010 run.

Parameter
Charge per Bunch (nC)
Charge per Train (nC)

Train Length (ns)
Current (A)
Normalized Emittance (mm mrad)
Energy Spread (%)
Energy (MeV)

UV Laser Pulse Energy (nJ)
Charge Stability (%)
Cathode
Quantum Efficiency (%)

RF Gradient (MV/m)

RF Frequency (GHz)
Micropulse Repetition Rate (GHz)
Macropulse Repetition Rate (Hz)

Specification

2.33
4446
1273
3.5
<25
<1
5.5
370
<0.25 rms
CsyTe
3
85
2.99855
1.5

1-5

Theoretical limit = 4.5 nC

Achie\ﬂWB MV/m and 1 mm laser spot

b
>4446
1300
~3.4
14
0.7
5.5
400
0.8-2.4
CssTe
18 (peak)
85
2.99855
1.5

O.Mete et al.
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IWLC2010 - WG6 Conclusions

»The PHIN specifications have been successfully demonstrated in the end of the June 2010 run.

Theoretical limit = 4.5 nC
Parameter Specification Achieve;/@gs MV/m and 1 mm laser spot
Charge per Bunch (nC) 2.33 4.4
Charge per Train (nC) 4446 >4446
Train Length (ns) 1273 1300
Current (A) 3.5 ~3.4
Normalized Emittance (mm mrad) <25 14
Energy Spread (%) <1 0.7
Energy (MeV) 5.5 5.5
UV Laser Pulse Energy (nJ) 370 400
Charge Stability (%) <0.25 rms 0.8-2.4
Cathode CsoTe CsoTe
Quantum Efficiency (%) 3 18 (peak)
RF Gradient (MV/m) 85 85
RF Frequency (GHz) 2.99855 2.99855
Micropulse Repetition Rate (GHz) 1.5 1.5
Macropulse Repetition Rate (Hz) 1-5 1-5

PHIN Photoinjector @ IWLC2010 - 21 October 2010 O.Mete et al.



IWLC2010 - WG6 Conclusions

»The PHIN specifications have been successfully demonstrated in the end of the June 2010 run.

Theoretical limit = 4.5 nC
Parameter Specification AchievWS MV/m and 1 mm laser spot
Charge per Bunch (nC) 2.33 4.4
Amplitude Pointi
Charge per Tran (1)
Train Lengi'h (l’lS) 1273 1300 ;E:se:trical Toise/powersupplier * Water cooling system
« Air conditioni
Current (A) 3.5 ~3.4 * Pumping diodes (ter;;c)z':atlul?en:zﬁ'iatiom
airflow)
Normalized Emittance (mm mrad) <25 14 * Seed source (osc+preamp) .
Ener‘QY SPI"edd (%) <1 0.7 " Fhase coding / * Airflow in beam transpor
* Pointing (amplification +
Energy (MeV) 5.5 5.5 harmonic stages) * Lack of relay imaging
UV Laser Pulse Energy (nJ) 370 400 ganeealcts
Charge S’rabili’ry (%) <0.25 rms 0.8-2.4 echanical vibration
Cathode CsoTe CsoTe
Quantum Efficiency (%) 3 18 (peak) a
RF Gradient (MV/m) 85 85 /
RF Frequency (GHz) 2.99855 2.99855
Micropulse Repetition Rate (GHz) 1.5 1.5
Macropulse Repetition Rate (Hz) 1-5 1-5

PHIN Photoinjector @ IWLC2010 - 21 October 2010 O.Mete et al.



IWLC2010 - WG6 Conclusions

»The PHIN specifications have been successfully demonstrated in the end of the June 2010 run.

Theoretical limit = 4.5 nC
Parameter Specification AchievWS MV/m and 1 mm laser spot
Charge per Bunch (nC) 2.33 4.4
Amplitude Pointi
Train Lengi'h (l’lS) 1273 1300 ;E:se:trical Toise/powersupplier * Water cooling system
+ Air conditioni
Current (A) 3.5 ~3.4 * Pumping diodes (ter;;c)z':atlul?en:zﬁ'iatiom
airflow)
Normalized Emittance (mm mrad) <25 14 * Seed source (osc+preamp) bt
*Ph di
Ener‘QY SPI"edd (%) <1 0.7 e / * Airflow in beam transport
* Pointing (amplification +
Energy (MeV) 5.5 5.5 harmonic stages) * Lack of relay imaging
UV Laser Pulse Energy (nJ) 370 400 S
. e = 0.25 0.8-2 4 *Wechanical vibration
Charge Stability (%) 85 Wi A feedback stabilization system
Cathode CsyTe CsaTe is planned to improve
Quantum Efficiency (%) 3 18 (peak) the charge stability.
RF Gradient (MV/m) 85 85 /
RF Frequency (GHz) 2.99855 2.99855
Micropulse Repetition Rate (GHz) 1.5 1.5
Macropulse Repetition Rate (Hz) 1-5 1-5

PHIN Photoinjector @ IWLC2010 - 21 October 2010 O.Mete et al.
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THANK YOU FOR YOUR ATTENTION...
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THANK YOU FOR YOUR ATTENTION...

...and for the 3 years of fun and experience!!
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IWLC2010 - WGBACKUP - A 1 GHz RF Gun for Drive Beam

3 GHz, 85 MV/m,

o_ (mm)

o_(mm)

PHIN Photoinjector @ IWLC2010

85 MV/m (5.49 MeV @ 35deg)

Laser Spot Size (cm)
I (focusing) (A)

8.4 nC

Epsz(cm)
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