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Chromatic Effect in the
6Gun, Solenoid

Towards a Superconducting
High Brightness Photoinjector
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Maiiching; Conditions with the Linac




Linac Working Point;
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The emittance compensation occuring in the booster when the
invariant envelope matching conditions are satisfied is actually
limited by the head and tail slice behavior




these slicesi also carry the mos# pronounced' energy spread
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Energy deviation along the bunch at z=0.2 (solenoid centre) computed for a 400 wm
long slice centered at Dz.




Simple Case’:l Tiransport ini a Long, Soelenoid
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Small’ perturbations: around the' equilibrium
solution

S0 +2k’60 =0
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Different Amplitudes




Envelope oscillations drive Emittance oscillations




Bunch with a Linear
Correlation
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A Spread in' Plasma Frequencies; drives: a
in' Emittance Oscillations







increasing the initial envelope offset the emittance evolution is
dominated by the beating term and the original minimum is
recovered only after a longer period




Scaling witih' y
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* RFE Focusing vsi Magnefic focusing ?
> High Peak Field on/ Cathode’ ?
* Cathode Materials and QE ?

* Q degradation due to Magnetic Field ?
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RF focussing — an instrument for beam quality improvement
in superconducting RF guns
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#— Beamline Preparation Chamber —j»
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(2} Choke Flanges Filter {6] Thermal Inzulalicn
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Fig. 4. Electric lield components in the first cell of the .3GHz
Fig. 2. Geometry and the field pattern of the first cell. RF cun cavity.

No independent tuning of accelerating field and RF
focusing effects

Transverse non linearities
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DEVELOPMENT OF ELECTROPOLSHING TECHNOLOGY FOR
SUPERCONDUCTING CAVITIES
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Figure 8: Results of electropolished TTF cavities.




TESTS OF NIOBIUM CATHODE FOR THE SUPERCONDUCTING RADIO
FREQUENCY GUN
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Laser Cleaning
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Figure 3: QE of BCP Niobium sample cleaned by 248nm.
measured by 266nm

Figure 2: Niobium surfaces cleaned with different ps-
YAG laser energy densities, observed under optical
microscope. BCP sample: a) before laser cleaning, b)
laser energy density 0.25mJ/mm°, ¢) laser energy density
0.67mJ/mm® EP sample: d) before cleaning; ¢) laser
energy density 0.45mJ/mm’




BNL_SCRF_CAT
0.00018 :

0.00016 ijQE
0.00014
0.00012

W 0.0001 _—

e]
8 10°

-5
Sqri{QE) - Sqri{GIMVim|1x7 6544E-4 + 5 2301E-3 610
410°
/

N D N 40 50 60 70
3 G [MV/m]

Sqrt (G [MY/m])

n:lqwﬂ;%j;gmuﬁf

n = Quantumkfficiency

hv = PhotonEnergy

o = ElectronWorkFunction
K =Const.

E = AppliedElectricField




DESIGN, CONSTRUCTION AND STATUS OF ALL NIOBIUM
SUPERCONDUCTING PHOTOINJECTOR AT BNL
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* The Solenoid can be placed downstream the cavity

- Switching on the solenoid when the cavity is cold prevent any
trapped magnetic field




contour of electnic field amplitade
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HOMDYN Simulation

Q =1nC
| R =1.5 mm

L =20 ps

&g, = 0.45 mm-mrad

sigma_x_[mm]

enx_[um]
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E = 60 MV/m (Gun)

E,.. =13 MV/m (Cryol) E

I =50A
120 MeV

[mm-mead) ® B =19kG

(Solenoid)

¢ =0.6 mm-mrad
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CONCLUSIONS

* Work in progress @ BNL to demonstrate Nb QE ~ 10
@ 60 MV/m

- Multibunch effects




