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PHIN CALIFES
charge/bunch (nC) 2.3 0.6
Number ofsubtrains 8 NA
Number of pulses irsubtrain 212 NA
gate (ns) 1272 20-150
bunch spacing(ns) 0.666 0.666
bunch length (ps) 10 10
Rf reprate (GHz) 15 1.5
number of bunches 1802 32
machine reprate (Hz) 5 5
margine for the laser 1.5 1.5
charge stability <0.259 <39
QH%) of Cs2Te cathode 3 0.3

Machine parameters set the requirement for the laser
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A photoinjector is an electron source that
uses laser pulses in order to extract
electrons from the surface of a metallic
or semiconductor cathode by using the
photoemission process.

The electron beam resembles the
temporal structure of the laser beam
therefore it is a compact system without
need for an additional bunching system.

An RF cavity is used for rapid
acceleration of the electrons after the
emission.

Solenoid magnets are placed in order to
focus the space charge dominated beam
and achieve the emittance
compensation.



.

Advantages
F No satellites ontails; phaseseodingrondthe Hasersideide

E No orlessshunching needed] possiblybetterer emittance:
B Flexible-timesstructurere

Concerns

Cathode lifetime e
Challenging laser, peak and average po
Intepsity stability iy

Maintenance and operation,



PHINpparaaeters

Parameter Specification Achieved
RF
RF Gradient (MV/m) 85 85
RF Frequency (GHz) 2.99855
Electron Beam
Charge per Bunch (nC) 2.33 9.2
Charge per Train (nC) 4446 > 5800
Train Length (ns) 1273 > 1500
Bunch Length (ps) 8 7
Number of Bunches / Train 1908 2250
Current (A) 3.5 13
Normalized Emittance (mm mrad) <25 14
Energy Spread (%) <1 0.7
Energy (MeV) 5.5 5.5
Charge stability, flat top and p. to p. (%) 0.25 0.8

PHINissspecial duesto thehigihyaverage eharge dequinementsrandind
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Comprehensive simulations for the PHIN photo injector
beam dynamics,

Optimization of the working point providing the
specifications,

Full experimental characterization of the PHIN beam
for short and long pulse trains,

Development of a single shot emittance measurement
system for space charge dominated beams,

To measure the beam properties and their stability
along the bunch train (time-resolved measurements),
To compare the measurement results with the
simulations,

Eventually, to study the consequences of the findings to
constitute a preliminary RF gun design for CLIC-DB
Injector.



@ A tbibiof eibigory

from €. Travier

Maximum gradient

Eo maz = 8.47 4+ 1.57/ fIM Hz|

Bunch length
5 x 104

75[ps] < FIMH?Z]

Maximum bunch charge, space charge limitations
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Emission phase, Energy, Energy spread, Emittance
Depends on rf- phase and focusing, phase < 90 deg (on crest)
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