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Hello, as you have been told this talk is dedicated to the PHIN photo injector. As you all know, there are two main characters that constitute a photo injector : the laser and the electron gun and therefore this talk has been split in 2 part. I will talk about the present status of the laser performances and I will compare those to the requirements for PHIN and for a probable photo injector for CLIC.

I will then show some preliminary results about the connection “laser – electron gun” coming from the last run, (going on at the moment)
Introducing to you then Oznur who is doing her PhD studies on the electron beam dynamics studies giving us a great help for this kind of analysis. 


I.aser chain overview
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® December 2008.

UV beam produced (not yet nominal energy)
1st run CALIFES & PHIN

eSeptember 2009:

all-laser main target parameters fulfilled /!
stable laser beam @ nominal enerqy sent to cathode
3rd CALIFES & PHIN run
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Let me just go through a time table:
In Jan 2008 there was no uv beam and the commissioning of the laser, in particular of the amplifiers
Had to be done.
In December 2008 the laser chain has been debugged and the harmonic generation scheme has been built ? UV laser beam.


Drive Beam Injector |
thermionic gun

Ehpnapuptand. ]

[Z— 7T

Drive Beam Accelerator |

2 beams test area 100 MV/m

The same laser is used to drive two photo injectors:

for the generation of the "main beam”

for feasibility study of the “"drive beam” generation



Laser

LASER target parameters
for PHIN photo injector

distance between micro bunches
g synch to external rf @ 1.5GHz

micro bunch width (FWHH) ps

“micro bunch energy (@ cathode) nJ March 2009

laser pointing stability std mm

Even though the target UV energy has been reached in March 2009
the available UV energy before was 2/3 of the nominal : enough for
commissioning of the photo injectors



Laser

LASER target parameters
for PHIN photo injector

distance between micro bunches

g Synch to external rf @ 1.5GHz

micro bunch width (FWHH)

‘micro bunch energy (@ cathode)

October 2009 laser pointing stability std

Laser horizontal pointing stability
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laser effects on electron beam
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values are calibrated to the energy measurements by the Joule meter.

’

cathode;

Retrieved energy measurement from integrated area of the laser beam profile picture @ virtual

0.25% rims (1%rms optional)

Target
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QE (%)

QE vs laser train length

500

Quantum efficiency

%@@
U

1000 100 October 2009 %
Train length (ns) &

Low Field




QE (%)

6.5

5.5

Quantum efficiency

QE vs laser train length
(av. 175 nJ on cathode)

°
) new cathode
[
® o
Y L Y

200 400 600 800 1000 1200 1400

Train length (ns)

CLIC workshop Massimo Petrarca CERN
2009

=
=
=
=
=
£
e

October 2009



Summary for the LASER

PHIN:AIl the main LASER target
parameters for PHIN photo injector has

been fulfilled

Measured Intensity Stability: <1.3% rms
can be lowered but it is already satisfactory for a laser
without stabilization feedback

CALIFES: the laser has not been designed to

produce the UV energy (~1uJ) required to obtain 0.6nC
by 0.3% cathode QE. Nevertheless the amplification
scheme can still be improved to get UV energy close to
the nominal.
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Future work

Phase coding >required for e-beam frequency multiplication
Stabilization system > to reduce the intensity fluctuation
Amplification scheme > higher ir energy

Harmonic generation >more UV energy

September 2009: +1 person on EN/STI/LP section to work on the laser

welcome Marta Csatari |
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=) Sur la route pour CLIC

DRIVE BEAM MAIN
BEAM
CTF3/ CLIC | cLIC
Unit PHIN CLIC3 | Compton | 3 TeV
[17] TeV ring
| - i
u pulse charge nC |( 233 )[( 86 ) 93 /| 096
1 pulse width (FWHH) ps | ~to— | ~—+2— 100 | 106
peak current A 233 716 93 1l 96
number of u pulses - 1908 92664 312 312
distance between p pulses | ns 0.667 : 05 0.5
Macro pulse duration ns 1272 Q4000O 156 156
Macro pulse charge nC 4446 | 796900 3120 300

More powerful amplifiers can be added at this laser so that it can be used as a source
for CLIC 3TeV “Drive Beam” if CeTe cathode with a QE of 3% is maintained.

For CLIC Compton ring: 2GHz laser oscillator is feasible but more powerful
amplifiers have to be designed if QE ~3% is maintained. Robustness of the cathode
must investigated

For the CLIC 3 TeV “Main Beam”

The CTF3 laser scheme has to be reviewed in order to use cathode for polarized
electron generation like GaAs that work in range of wavelength different from the one
offered by this laser ; other factors like the
peak current @ the cathode and its lifetime have to be investigated !!
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QE for a fix field @ the cathode
versus macro bunch length
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Stability

laser effects on electron beam

Position change in Y (normalised to size)
electron beam to laser beam
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Normalized laser “Y”’ position
Position change in X (normalised to size)
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Laser parameters .

...to fulfill PHIN photo injector requirements

Synch to external rf @ 1.5GHz ps <1
micro bunch width (FWHH) ps <10
micro bunch energy (@ cathode) nJ 370
laser pointing stability std mm 0.5

Micro bunches time structure
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B i i Laser parameters

LASER target parameters to fulfill PHIN photo injector

requirements
distance between micro bunches ns 0.667
micro bunch width (FWHH) ps <10
micro bunch energy (@ cathode) nJ 370
laser pointing stability std mm 0.5
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(EEC ) Laser parameters .

LASER target parameters to fulfill PHIN photo injector

requirements
distance between micro bunches ns 0.667

Synch to external rf @ 1.5GHz ps <1

micro bunch energy (@ cathode) nJ 370

laser pointing stability std mm 0.5
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e Laser parameters :

LASER target parameters to fulfill PHIN photo injector
requirements
distance between micro bunches ns 0.667
Synch to external rf @ 1.5GHz ps <1
micro bunch width (FWHH) ps <10
laser pointing stability std mm 0.5

no crystal angle
adjustment performed
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Laser

LASER target parameters to fulfill PHIN photo injector

requirements
distance between micro bunches ns 0.667
Synch to external rf @ 1.5GHz ps <1
micro bunch width (FWHH) ps <10

micro bunch energy (@ cathode) nJ 370
Laser horizontal pointing stability Laser vertical poiMy

30 T T T 60 T T T \

25 50| c =0.16 mm
= 207 5 40+
g, S,
> >
2 2
% 15} % 30|
= =
5 3
w 10} w 20

5 10}

O — 0 | | i |

25 3 35 4 35 4 45 5 55

position [mm] position [mm]

CLIC workshop Massimo Petrarca CERN
2009



CLIC workshop Massimo Petrarca CERN

2009






CLIC workshop Massimo Petrarca CERN
2009



