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CLIC Booster Linac scans — Constant Aperture

 Parameters for the structure:
* f=2GHz, Length = 3m, Phase advance = 21/3, Qq ¢ = 2€5, Tyyeron = 5 US, Gayg = 25 MV/m.

Constant Aperture = 12.00 mm Constant Aperture = 13.00 mm Constant Aperture = 14.00 mm Constant Aperture = 15.00 mm
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CLIC Booster Linac scans
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CLIC Booster Linac scans

Avg. Aperture = 13 mm

Entr., exit aperture

Iris thickness

13 mm = 13 mm

3.46 mm - 2.86 mm

14 mm - 12 mm

3.66 mm = 2.86 mm

Avg.Aperture = 14 mm

Entr., exit aperture

Iris thickness

14 mm - 14 mm

4.46 mm - 3.26 mm

15 mm - 13 mm

4.86mm -» 2.86 mm

16 mm > 12 mm

5.06 mm - 2.86 mm

Vg (% c) 0.93- 1.02 1.16- 0.79 Vg (% c) 1.06 > 1.22 1.28-> 1.02 1.56 - 0.79
r/Q (kOhm/m) 3.44 > 4.42 3.33 - 3.53 r/Q (kOhm/m) 3.32->3.33 3.19- 3.42 3.07 - 3.53
Q 19572 - 19617 19563 - 19602 Q 19419 - 19610 19348-> 19617 19321-> 19602
Filling time 1025 ns 1049 ns Filling time 884 ns 882 ns 914 ns
SLED coupling 12 11 SLED coupling 13 13 12

Gavg 26.2 MV/m 26.1 MV/m Gavg 25.8 MV/m 25.7 MV/m 25.5 MV/m
Klystron power per 18.9 MW 18.9 MW Klystron power per 18.9 MW 18.9 MW 18.9 MW
structure structure
E,.x (instant.) 102 MV/m 91 MV/m E,..x (instant.) 93 MV/m 84 MV/m 87 MV/m
S max (instant.) 677 mW/um? 584 mW/um? S max (instant.) 607 mW/um? 508 mW/um? 500 mW/um?
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CLIC Booster Linac constant aperture structure

Example Structure: <a>=13mm Constant:
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CLIC Booster Linac tapered structure

Example Structure: <a>=13mm with Delta = 1Imm:
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CLIC Booster Linac constant aperture structure

Gradient (MV/m)

Example Structure: <a>=14mm with Constant:

rf parameters

27.5 1

25.0 1

22.5 1

tins)

o]

[ =]

r/Q (kOhm/m)
Q1io~4)

~we_ — with SLED, at beam injecticn
- steady-state, same average _—

-

=
=
-
-
-
-
-
T

0

5000

4300

4500

4700

4a00

4500

4400

4300
4200

] 05 20 25

Instantaneous gradient {(MW/m)

] 150
Z icm)

- i 17.5
&0 100 200 250

30

375

3.0

325

30.0

275

5.0

225

20.0

TWS transient with SLED pulse compressor

25 1 —— Klystron amplitude {sqrt(MW))
Amplitude into TWS (sgrifMW))
—— Mfwerage gradient {(MV/m)

20 1
15 1

10 1

|\

=10 -

000 4000 5000

t ins)

0 1000 2000

Instantaneous maximum surface fizld (MV/m)

5000
4800
4800
4700
< 4600
E
+ 4500
4400
4300
4200

] 50 100 150 200 250
Z icm)

B000

90
80
70
&0
50

t(ns)

Transverse wake potential

Wx (WipCimm/m)

0 50 100 150 200 250 300
tins)

Instantaneous Sc (mW/um™2})
5000

4900
4300
4700
4600
4500
4400
4300
4200

104

150
Z icm)

200 250

GO0

500

400

300

200



CLIC Booster Linac tapered structure

Example Structure: <a>=14mm with Delta = 1Imm:
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CLIC Booster Linac tapered structure

Gradient (MV/m)

rf parameters

Example Structure: <a>=14mm with Delta = 2mm:
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CLIC Booster Linac scans

@ Max R_eff vs Apertures Group Velocities vs Apertures
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