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5 Cell SRF Gun

Tuner Assermbly Helinm Vessd

Beatn Pipe Transition

(for HOM propagation)

¥ Miokium
Cavity
Asgembly

comler  Courtesy AES
Port

Cavity Design Right Cell
Frequency 703.75 MHz
Iris Radius, Rjris 5.0 cm
Wall Angle, « 6.5°
Equatorial Ellipse, R = £ 1.1

Iris Ellipse, r =2 1.2
Cav. wall to iris plane, 1.0 cm
Active cavity Length, L 8.5 cm
Center to equator end 18.95 cm

Avg. Beta, <=2 > 0.587

Generation of ampere class
CW beam

B8 < 1 and varying

Low e,,, & 6E/E

z/y
E, at the cathode

Strong Coupling Qest ~ 104
Coupler Kicks

Multipacting

HOMs & Stability Criteria

Cathode Issues and Isolation
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Energy Spread & Emittance
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Impact Energy [eV]

Multipacting

Impact Energy (IE)
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Beam Pipe Transition
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e HOM Damping ®
e FPC Coupling (field level < 102 — 10 cm away) ®

e Mechanical Design (manufacturing, valves etc..) ®

Enlarged BP —

19 cm

Z [cm]
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Zyrans [KQ/M x 107]

Impedance Spectrum & Laser Stability

Phase Modulation:
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Coupling Fundamental Power

Cathode —>¢1;

SRF GUN

<— Coaxial

—Pringle Tip

- Coupler

Beam Pipe

Couple strongly:

Qea:t ~ 5 X 104

Coupler kicks

Reduce wakefields

Engineering,
ments, etc..

align-



FPC Optimization

FPC - Beam Pipe Edge
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Field [Normalized Units]

Coupler Kicks
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Cathode Recess
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eCooling 1.5 Cell Gun
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Optimize Iris Radius

— fHOMs & fcut—off
— Trapped Modes

Beam pipe transition
— HOM damping
— FPC Coupling

Optimize L1 & L»
— Energy Vs. Phase Slope
— Longitudinal Emittance

— Transverse Emittance

Optimize cavity ellipses
— Peak fields, R/Q, etc...



Some Open Issues

e PIC Simulations and emmittance calculations

e BBU (high charge case)

e Low repetition rate (a few MHz)

e HOM Damping from FPC

e HOM Tuners, etc ...



Extra Slides




Average HOM Losses
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Proym = k| Qulp

For g = 1.

k= 7Z(w)dw

For g < 1:

n

R _ (222
k(B,0) = ZMTQ(ﬁ) e (50

n=1

Avg. Power ~ 0.5 kW
(Qp, = 1.4 nC, I, =500 mA)



