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1. CLIC Drive Beam Accelerator (DBA)
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2. Travelling wave structure for CLIC’s DBA

* Full beam loading (over 95%)
e SICA (Slotted Iris — Constant Aperture).

* Filtering of frequencies ~ 4.1 MHz (filling time around
245 ns)

* Reduction of wakefields by damping and detuning.

* Previous design made by Rolf Wegner [1] for 15 MW
RF input power.

Objective:

* Adapt the structure to the new input power of 18 MW
achieving RF to beam efficiency over 95% and filling
time of 245 ns.




3. Structure optimization ()
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Avni Aksoy. CLIC drive beam LINAC optimization. CLIC Workshop, 2018.

* The result matches with the beam dynamic / > x_..«./x’*/w
simulations performed for the structure of 19 cells. O 2 3w m s 70 s %
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Rolf Wegner and Erk Jensen. CLIC drive beam accelerating structures. 2012




3. Structure optimization (Il)

e After increasing the number of cells, an escalation of the cell radius, gap and nose cone length was performed.

* Bore radius kept to 49 mm and cell length of 99.979 mm (same values as for 15 MW input power).
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3. Structure optimization (Ill)

* Based in the principle of energy conservation, 40
the multi cell TWS behavior was modeled in 45
Python to optimize the group velocity. 2 ol
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5. Coupler design ()

e S11 lower than -30 dBs at the operating frequency of 999.5 MHz.

e S11 lower than -30 dBs in a bandwidth of 1 MHz.

e Reduction of the dipole kick in the coupler.

* Keep the phase advance per cell of 120 degrees.
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5. Coupler design (Il)

Coupler’s profile without compensator
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5. Coupler design (lIl)

Polar Plot 511 at 999.55 MHz

90°
We tune D
"\) Dipole Kick VS Short-End Length
0.8 1
0.7 1
= 0.6
=
% 0.5 -
180° 0° X
% 0.4 4
©
=
Every vertex of a 0 031
. S
triangle correspond oz
to the S11 of the
coupler with one, two 0.1 4 . . .

T T T T T
V\ > 20 40 60 80 100 120 140 160 180 200

315° Size D [mm]
We tune wc and Ra

or three cells

270°
Idea from A. Grudiev

Ciemat 11
@ Centro de Invesogaciones.
Rk irrooell
y Teenologicas.



6. Input coupler results (I)
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6. Input coupler results (Il)

511 @ 999.5 MHz = -48.46 dB
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6. Input coupler results (I11)

Phase Advance and Complex Mag E
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