= e History <
cLiece———— |

e Feb-00: successful TDS high power tests,
« May-00: re-considering slotted iris structure,
« Jul-00: SICA - combining slotted iris with constant aperture

e 22-Nov-00: Market Survey started (SICA & TDS)
30 European firms contacted, 6 interested and qualified to bid.

e 30-May-01: Invitation to Tender (SICA & TDS)
6 firms contacted, 4 positive answers

e 20-Aug-01: successful SICA high power tests

e 23-Aug-01: Tender opening, structure type decided (SI1CA)
e 19-Sep-01: Proposal through FC, letter of intent dispatched
e Apr-02: 1st full size prototype ready

e Apr-03: delivery of 18 SICA structures
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;T%//X% Challenges

1. Full beam loading
allows for very high efficieny!

2. Transverse wakefields

serious issue: beam current 3.5 A, 1.5 ps!

[ ‘
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CTF3 DBA

3.5 A -2100 b of 2.33 nC
=150 MeV - 1.4 ;s

Drive Beam Accelerator
16) Accelerating Structures

3 GHz -8.0 MeV/structure

[
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;T%//X% Full beam loading

cLiIC*

losses, B

Jﬁ% BL.

accelerating
voltage

full loading

——  accelerating gradient

7 (or cell number)

structure length for
96% B.L.

* power flow:

ower flow: : S
P ;c 5 e.m. wave <@=m bea X
e.m. wave == beam (o loading)

This illustration simplified for constant impedance

 initial gradient L /R, “smooth” approximation:

e overloading if d . 1
- current too high, or —E = _LL —_ i_
~ input power too small, or adz ace 2Vg Q 2 2Vg Q acc
- structure too long.
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;T%//X% “nominal” case - 32 cells

cCLICE—

cell# vg[%c] R/QKQM] Q P [MW] P, [MW] P_[MW] PIMW] WmJ] V[kV] V[MV]

loss

(Linac def.) accum. accum. accum.
1 5.155 3.145 13868 30.00 28.68 0.09 124 63 353.39 0.353
4 4.918 3.176 13871 26.09 24.83 0.33 4.85 58 338.69 1.384
7 4.674 3.206 13874 22.36 21.16 0.55 8.29 52 322.72  2.369

10 4.421 3.235 13645 18.83 17.70 0.74 11.56 46 305.35 3.303
13 4.160 3.260 13488 15.51 14.45 0.92 14.63 40 286.16 4.181
16 3.891 3.279 13273 12.41 11.44 1.07 17.49 34 264.80  4.997

19 3.614 3.289 12994 9.58 8.69 1.20 20.10 28 240.85 5.744
22 3.328 3.288 12644 7.03 6.24 1.31 2245 22 213.86 6.413
25 3.035 3.273 12220 4.79 4.13 1.39 24.48 16 183.19  6.995
29 2.632 3.225 11539 2.39 1.90 1.47 26.64 9 135.29 7.610
32 2.320 3.164 10941 1.07 0.74 1.50 27.76 4 92.81 7.933

g AN \ \

27 \ + 14000
~——— \ + 12000
4.2 X T 10000
3.7 ¥ \ 8000
39 — + 6000
\ + 4000
2.7 \, 2000
2.2 0 0 e 0

123456 7 8 91011121314151617181920 2122232425262728 29 303132

cellnumber
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;T% % acc. gradient dependance on beam current

CLIC—

Illustration of "full" beam loading
16 -

14 /

12

10\

— 0% beam loading, (beam current =0 A)
— 50% beam loading (1.2 A)
— 100% beam loading (4.3 A)

3 GHz drive beam accelerator CTF3

accelerating gradient [MV/m]
[e0)

32 cells, tapered SICA structure
Input power: 30 MW

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Cell number

[ \
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//><% “nominal” case - 32 cells

CLI 4

Acceleration | > “‘\%
[MeV] 7 =z
b7 <
7 o
D

: <

N
] K

12

nominal w/o coupler cells:

7.93 MeV, 10
n=92.5 %,

K=97.4 %,

r =98.6ns

8 O\O
with coupler cells: , & 7 \
7.97 MeV , oy

=93 %, 7
K=97.9 % V%
r =100.4 ns Oy

1 2 3 4 5
Beam current [A]
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g%% Transverse wakefields - two solutions

cuwee——————

SICA (slotted iris - constant aperture) TDS (tapered damped structure)

Detuning method:

varying nose cones (a= 17 mm, nose = 0 ... 4.66 mm), iris variation (a=17 ... 13.3 mm), wide detuning
constant (large) aperture = low short range wake

Mode selection (selectively damp HOM'’s, but not the fundamental !):

geometric type (uses field symmetry) filter type
radial iris slots couple dipole modes to SiC loads waveguides with cutoff > 3 GHz to couple HOM'’s to
placed in currugated waveguides. SiC loads.

Calculated damping of 1st dipole:
Q@=5 Q=18
Construction:

external diameter 174 mm, compact, round. larger external diameter 460 mm, possibility to

access SiC after brazing
Status (Octobre 2001):

4 cell prototype tested (35 MW), prototype ready, high power tested up to
full size prototype being built 40 MW.

Potential issues:
field enhancement (1.3) near slot fabrication(?), handling(?)

[ \
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Surface electric field magnitude at 35 MW input power

EL[%/m]
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Poynting vector 15t dipole mode

4.1 GHz, Q. 6.3, k,-0.451 V/pC/m/mm
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SICA - disc with SiIC loads
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CLIC

g%% SICA - 4 cell prototype brazmg
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;T%i}% Bead-pull SICA
cLIC |

CHi S44-M 30 mU FS

0 o H
L7 -497.000 000 MHz
T T~ VAR )
S/ ~o N
Hid - o~ A
-~ outp coupler \
od ey 2 cell
rd ce
xa2

CENTER 2 987.000 000 MHz
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;T%//X% SICA: Input matching

cLIC

(IS o T8

i
=1

14 lug MAG BodR/ REF O diEs Arv o3 B3 i
T 2| ana, 7 000 MHz
g 44 =y
[ [

: \S AN /
: )
short proto, as built, with coupler 33.6, 39.75, r1.5, as built
HF55 B8.026
:||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
2 g97E .00 o000 MH=z SE AN PERO.000 000 MHE
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SICA high power test, 17-Aug-01

: : |
b e B
— . —— " :
‘\ "'EF Hh_ i A
- T "
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SICA high power test, 17-Aug-01 o
)

E. Jensen - Drive Beam Accelerator Structures 2/10/01 18



ol
~
~y 4
D- n
5o <t
Ak K
- o 4 x|
@l ~
L
= o
¥ 7 Y| Ewews B G
@ . — Hopoy T4
5 rooz| V2 o * S
Fo'o+ h%\ ﬁ
v Foo4t
mm. ﬂ\
AR Sa]

X (Echelle 2/4)

19

2/10/01

E. Jensen - Drive Beam Accelerator Structures



TDS prototype
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Bead-pull measurement TDS
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cLice oo

MAFIA

;T%//X% HOM damping performance
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