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http://www.facebook.com/photo.php?op=1&view=global&subj=18690250653&pid=288690&id=1119381250&oid=18690250653

Overview

=

The U
0

Three Main Parts:

1. Review of salient features of manifold damped and detuned
linacs.

2. Initial designs (three of them). = CLIC _DDS _C.

Further surface field optimisations = CLIC_DDS E(R).

4. Finalisation of current design. Based on moderate damping
on strong detuning. Single-structure based on the eight-fold
Interleaved for HP testing = CLIC_DDS A

0

5. Concluding remarks and future plans.
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1. Introduction —Present CLIC baseline vs.
alternate DDS design

»The present CLIC structure relies on linear tapering of cell
parameters and heavy damping with a Q of ~10.

»Wake function suppression entails heavy damping through
waveguides and dielectric damping materials in relatively close
proximity to accelerating cells.

» Choke mode suppression provides an alternative, but may negatively
Impact R,

» A viable alternative is presented by our CLIC DDS design -
parallels the DDS developed for the GLC/NLC, and entails:

1. Detuning the dipole bands by forcing the cell parameters to
have a precise spread in the frequencies —presently Gaussian
Kdn/df- and interleaving the frequencies of adjacent
structures.

TModerate dampin Q ~ 500-1000 4>
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1. Features of CLIC DDS

Accelerating Structure

» SLAC/KEK RDDS structure (left )
illustrates the essential features of
the conceptual design

Each of the cells is tapered —iris
reduces (with an erf-like
distribution —although not unique)

HOM manifold running alongside
main structure removes dipole
radiation and damps at remote
location (4 in total)

Each of the HOM manifolds can be
instrumented to allow:

1) Beam Position Monitoring

2) Cell alignments to be inferred

>
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1. Features of DDS

Accelerating Structure —-GLC/NLC

*The manifold is a single mode TE,; and it is cut off
to the accelerating mode (thus there is little impact
on the accelerating mode)

J

o ?Wlndow‘a

T _. AT AV *Each manifold is tapered to maintain good coupling
* RDDS has circular manifolds (superior pumping

L4

g T et compared to rectangular guide).
- Cell
Orift Tub Fundamental Mode
nrt Tube = . . . . .
e Caupe » From mechanical considerations it is required to
decouple 4 cells from either end of the structure.
16
_ 1?;2 * Detuned structure modes are localized standing
™ . -
S 1525 waves with a spectrum of phase velocities.
g 15
S 1475 py=r
g ush * Both beam coupling and manifold coupling as
1425f ° f . . . £ . . )
14 u=( functions of frequency are localized around
a0 100 130 200

particular cells.

Ceall Number

4>
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1. Determination of Cell Offset From Energy Radiated
Through Manifolds —GLC/NLC

T e -
'I'.'I'I!J'I
2 o

Coupled
frequency

o
L)

Uncoupled
frequency

-k ok sk
= BB
- o w
Offset (microns)

Synchronous Frequency (GHz)
P

[Mustration of the deviation of the Comparison of the CMM

synchronous frequency from the (Coordinate Measuring

uncoupled one due to cell-to-cell Machine) data set versus the

detuning. The short horizontal lines ASSET power minimization

indicate the extent to which cell offsets position data remapped from

may be localized by frequency frequency to cell number for
DDSI.

Dots indicate power minimiggti
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W. Jones et al., Phys.Rev.ST Accel. Beams 9:102001, 2006.
3. R.M. Jones, Phys.Rev.ST Accel. Beams, Oct.,20009.
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1. CLIC Design Constraints

1) RF breakdown constraint Beam dynamics constraints

max 1) For agiven structure, no. of
ESW <260MV /m particles per bunch N is decided by the

<a>/h and Aa/<a>
2) Maximum allowed wake on the first

2) Pulsed surface temperature v
trailing bunch

heating

AT™ < 56K 6.667 x 4x 10°
W, < 2222V /[ pC.mm.m])

3) Cost factor Wake experienced by successive

bunches must also be below this

3 _ 3 L

P. ; /rp /CIn <18MW ns/mm criterion
REEIRN Udiev and Wuensch, Design of an x-band accelerating structure for the CLIC main linacs, LINAC08 @

> ;
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2.0 Initial CLIC DDS Designs

Three designs =
1. dnjtial investigation of required bandwidth to dam ounches
(~3GHz) —sT et SIDPress v >Tails breakdown criteria!

2. Ne bn, closely tied to CLIC_G (similar iris Aa), ngfessitates
a pamdwidth of ~1 GHz. Geometry modified™t0 hit bunch zero
crossings in the wakeli€l0=swweZRds from breakdown
perspectiye-t+#HT tolerances necessary to suppre plces!

3. Relaxed parameters, modify bunch spacing from 6 to 8 rf cycles
and modify bunch population. Wake well-suppressed and seems
to satisfy surface field constraints. CLIC_DDS C (Af ~ 3.60,
13.75%) —SUCCESS (on suppressing wakes and meeting
breakdown criteria)

>
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2.1 Imitial CLIC DDS Design —Af determination

(€] ]
= ol ] o Lol
Frequency (GHz) 12 E / \ _ E
L[] ]
Avg. Iris 0.11 , , ] B Y = B Sl
radius/wavelength 0oL : 0 .
<a>/\ -2 -1 ! 1 2 -1 -1 0 1 2
w'lx (GHY u'tw (GHH
Input / Output iris radii ~ 3.15, 100~ ' ' ' 100 [
(mm) 2.35 il Bandwidih =3 .60, 1.GHz ] ¢of 1\  Bandwith =155, 23CH
= - \“} ={0.67, 603025} ] - f {1, WA} ={0.67, 17 3706}
Input / Output iris 1.67, P Z e | |
thickness (mm) 1.0 E oa £ al
Group velocity (% c)  1.66, “ oo
0.83 Cou 05 1e 15 20 T 15 20
No. of cells per cavity 24 1 Lo
Bunch separation (rf 6 Bandwidth Variation G Variation
cycles) Truncated Gaussian:

No. of bunches in a 312 W, = 2Re )
train —

Lowest dipole where: )= Re{erf ([n. ‘4““’@’2‘5)}
Af ~1GHz - erf(n /2\/_)
0~ 10

=WIC G —> CLIC_DDS Uncoupled De5|gn

@
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C1axCca parameicrs
tied to surface field constraints

T2 -1 0 1 2

wflxw (GHz)

100 [~,

2]
[=]
T

Bandwidth =3.607, 2.3GHz
{t, Wt} ={0.67, 1.63013}
(fI<f> = 13.75 %)

=2
=]
T

Three cells in the chain are illustrated.

Wt (au.)

40k

i TM modes couple to the beam . Both TM
0r and TE modes and excited and the coupling
Yoo os 1 s T to the manifold is via TE modes. The

manifold is modeled as a transmission line
periodically loaded with L-C elements.

Cct Model Including Manifold-

t (ns)

Uncoupled parameters

Cell 1 Cell 24 .
« Irisradius = 4.0 mm e Irisradius = 2.13 mm Coupllng
* Iristhickness=4.0mm, . s thickness = 0.7 mm, > Employed spectral function and
« ellipticity=1 . inticity = - . :
. Q=41 , ‘;“'jgggg ? cct model, including Manifold-
+ RUQ-1L6d0m . ryg=2000m  Coupling, to calculate overall
merme\/()/C = 2.13 %cC « vg/lc=0.9 %c W ak efun Ctl on. . -
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2.3 Structure Geometry:

Cell Parameters

Iris radius
35l
7 | -
E: 1 E
1] 30: w
: amin, Amax= 40, 2.13
251
0 5 10 15 20
Cell #
w04 . . -
- . Cavity radius
102 . _
= g
E £
£ 100l =
= 1
98
o6[ Dmin, bmax= 10.5, 9.53
o 5 10 15 20
Cell &

Sparse Sampled HPT
@ (High Power Test)
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coflxw (GHz)

2.3 Relaxed parameters —full cct model

[ . mode

70
5‘jw/ Coupled'3rd modv'\
g -
b . .
5'055 60 65 70 75 80 85 - - —
# (Deg) ._'__'_ ——
L Uncoupled 2" mode - o
- =
C P
e Uncoupled

T ded
L Uncoupled manifold A]“_Q'I'FS{“@ g” z#,z’ \

15t mode

Light line

1]

30

ﬁl] QI] 120 180

¢ (Deg.)

1=0

» Dispersion curves for select cells are
displayed (red used in fits, black reflects
accuracy of model)

»Provided the fits to the lower dipole are

represented
»Spacing of avoided crossing (inset)
provides an indication of the degree of

accurate, the wake function will be well-

coupllng (damping Q)

[ Uncoupled 2" mod mode o -t
3 ncouple mode e i _
220 P - ) -8
+ —
L — _. -
B 20 [ @l
= L
TN Uncoupled
&13_ 15t mode "
3 = ®

Coupled 3

Avoided crossing

Mid-Cell -~

Uncoupled mamfold Light
L L - linal 1
0 MO0 5, 60 90 120 150 180
¢ (Deg.)
24f /
[ Uncoupled 2n mocag-g/d& Coupled 3 mode
» ’ 110 115 120 125 130 135 ) N - .
i j Ju —p— morted azrs
= :-._ Y il T -
o 201 Uncoupled
E r st i
B 18 C & ,'-
Eéi [
16}

Avoided crossing .-~

End Cell A
Uncoupled manifold Light line
L mode L L ‘] L L
] 30 ai o0 120 1=0 180
¢ (Deg.)
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2.3 Summary of CLIC DDS C

Dipole mode

Manifold

Coupling slot

192 cells
8-fold interleaving

.|....|....|....|..|'IJHJ-,’..A.4-

ﬁi 80 18.5
o wf2 @ (GHz)
1001 5 Afimin = 65 MHz 100 -\ Meets Amin 7812 Mt
— " | Atmax =15.38 _ ' I max =123 ns |
T '| r|"= Hiax » T I| deSIQn As=3692m |
= | ! As=4.61 m B . .
Sk | r ~ 10} | Criterion?
E - Li"- e = PR L L ke Bl - # - - - - - e e e e e e e = = — e
: ﬂ i | : 1 |
=9 = |
ol e,
= | ~
0.1k _24 cells _ = 0.1k 192 cells
No |nterleqv1nq 8-fold interleaving

@1 1 4 9 l6 25 36 1 1 4 9 16 25 36 49 64

s(m)

>
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3. CLIC DDS E

[+
u=
Y—

u

Th

»Enhanced H-field on various cavity contours
results in unacceptable AT (~65° K).

» Can the fields be redistributed such that a
~209%o rise In the slot region Is within acceptable

bounds?
—=Modify cavity wall

»EXxplore various ellipticities (R. Zennaro, A.
D’Elia, V. Khan)

R.M. Jones, International Workshop on Linear Colliders, 18 — 22 Oct. 2010, CERN, Geneva

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnn



Y (mm)

3. CLIC DDS E Elliptical Design

w .. Circular
. \\\ /
8r \\\ \\\ \ ;/
\\ - N\
i \ \ “\_\
- '\\ \ . .
JSquare— — =~ o Elliptical
\\\\ (_ = Convex
T oe=414 ¢ = =Concave
X (mm)
il..h __:;m"“*i?*

10+

R.M. Jones, International Workshop on Linear Colliders, 18 — 22 Oct. 2010, CERN, Geneva

10 |

4>

The Cockcroft Institute
‘of Accelerator Science and Technology

7



3. CLIC DDS E Elliptical Design —E Fields

H Field[A_per_m H Field[A_per_n
1 7878e-8@3 2. B8246-083
1 51350-0@3 - 1. 952%e-003

' 1. 8221e-603
Circular -
1. 4265:-8@3 I n e u n al I l e Ce 1.5618e-803
1, 5330e-083 1 ;gge-ggg

. 301 5e-
1. 2336e-aa3 8 = 1 - - 1.1714e-883
1. 1461e-BE3 — 1. 841 2e-0A3
1 8526e-0083 r I S ra I u S_ I I l I I I 9. 1166e-6aY
9, 59A%e-GAY . ggggéefgz::
5075
§. B560e-004 5. 20B0e-HEY
7. 721lle-@@4 3. 9D45e-BA
6. 7862e-EaY 2. 6B3ae-0a4
5. B514e-EY 1. 30150-804
4, 0165e-BAY 2. 3831e-003
3. 9891 6e-004
3. B467e-004
2, 1118e-084

Convex ellipticity

H Field[A_per_n
4. 5871&-003
H Field[A_per_m 4. 3132e-003
2.0231e-0B3 H Field[A_per_m ;fgg;ajssz
1, 59666-083 2, 7550e-083 e
1,77026-083 2, 5872e-003 3. 21796-003
1,6437¢-085 2, 4194e-pE3 2, 9441e-003
1.5173e-883 2, 2516e-8@83 2. 6702e-083
- 2. 3964=-003
i‘:gsieiaaa 28558003 . 2.12250-003
' e-aes 1.9168e-083 1.8487c-083
1,13806-083 1.7482e-083 1.57482-003
1.8115¢-035 1, 58B4e-BB3 1. 30185-003
3, 8509-084 1.41272-023 1.82722-003
7.58B5e-88Y4 1.2440e-@@3 7.5335:-004
§.8577e-28% 5. BaGE -y
3,79336-084
2 5788003 7. 4151e-BE4
T — 5, 7372e-Da4
0. BEEDE +008 #.B593e-084
2. 3814e-0aY
7.0356e-005

Concave ellipticity

H Field[A_per_m H Field[A_per_m a
2.11676-083 —— 2. ionze-083
1,9863e-803 8_ — / . € 8_ -
1.8538e-003 W Field[A_per_n 2.8156e-883 .
1.72146-983 2.1475¢-203 1.8849e-BB3
1,5690¢-203 i ii:ii'ssz 1.7585e-883
. 8791e-
1. 45666-803 1 744g0-g03 1.6157e-823
1.3242¢-083 1 binBe-oms 1. 48102803
1.19185-083 1,4764e-003 1.3464e-E03
1.8594e-083 1.34220-283
9.2695¢-08Y 1. 2888¢-003 1. 2118e-083
7.9454e-00Y 1.0738:-223 1.8771e-803
e 9.3955¢-084 9.4247e-00Y4
5.62126-08Y4 .
8.8533e-004
5,2071e-004 6 71110004 §.07838-004
3.97306-004 5.3663e-004 6. 7328e-004
Z.B488e-004 4.0267¢-004 5.3856e-904
B 2.8848e-28Y B
1.3247-BBY4 1 S4oe-gay 4.8392e-204
5, 7964068 S o71ie-0 2. 69285804
1, 3464e-BB4
3.9@83e-9B9
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3 CLIC DDS E Elliptical Design, Single

Undamped Cell Dependence of Fields on €

Circular | Rectangular | Elliptical Elliptical
o~
(Convex) 1N (Concave)
S\
g of cavity | 1 0 4.14 2.07I 138 || 0.82 0.41 -8.28 -4.14 -2.07
I |
f...(GHz) 12.24 12.09 11.98 1200 1299 11198 | 1198 | 119011 11.9919 | 11.9935
I I
Eacc(V/m) 0.43 0.43 0.42 0.43'| 043 ) 042 0.42 0.43 0.43 0.42
|
Her  [Eacc | 3.64 4.86 4.71 a54) 429 |35 3 4.94 4.99 5.11
(MA/V) |
Evr JE,. | 227 227 2.33 228 1228 {238 |23 | 227 2.27 2.33
\
W
\ 1
Iris radius = 4. 0 mm s
L ' Chosen design
W thickness = 4.0 mm
®
> 9
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3. CLIC DDS E Single-Cell Surface Field

Dependence on ¢

Optimisation of cavity shape for min Hax

*.~_Rectangular

> Iris radius ~4mm. For both geometries
» Averaging surface H over contour =g =1.38

: Circular ,’/;.«:f_..._‘_H >, =) sof Circular cell
4t " .
= i
g | T .
s ! I Manifold-damped ‘
| Ur . I‘
) : single cell ..
5 o 25F £ y
ptimised parametery” ", "\ 0 2 4 6
for DDS2 s Contour length (mm)
e [re=404
Undamped cell 4\
I] | L 1 L L L 1 1 L L 1 L 1
5 10 1= 20
Contour length (mm)
@
2D o
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3. CLIC _DDS E, Optimisation of:
Emax , Af and Efficiency

based on manifold damped
structures.

»Vary half-iris thickness.
» 3-cell simulations, with
Intermediate parameters
obtained via interpolation.
»Choose parameters with
minimal surface E-field,
pulse temperature rise, and
adequate efficiency.

»Optimisation of parameters

Normalised Rf params

0.7}

0.9}

=
20

Af dipole 1

Chosen
:  ioptimisation
i i(CLIC_DDS E);

1.20  1.25 1.30  1.33 1.40  1.45
<Half iris thickness> (mm)

>
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3. CLIC DDS E: Detailed Geometry

eminor =0.3%* ema?

ri+h+2r
Radius = 0.5 mm

L sl a 40 23
rl 0.85 b 11.01 10.039
a2 2.0 0.65
h 4.5
al a2 2a2
al m 1.25
\ Rc 6.2 6.8
Fillet @ 1.0
cavity and L 3.25 23
a manifold joint
Rounding of 0.5
cavity edge
I y
[ ]

&> -
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3. Impact on Parameters:
CLIC DDS Cto CLIC DDS E

0 3 10 15 20

Cell B Cell &
achieve
Shape Circular Elliptical Min. H-field
<Iris thickness> (mm)  2.35 2.65 Min. E-field
R, 1to 24 (mm) 6.2-7.5 6.2-6.8 Critical coupling

3
R.M. Jones, International Workshop on Linear Colliders, 18 — 22 Oct. 2010, CERN, Geneva ., CO% —
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3. CLIC DDS E

-Fundamental Mode Parameters

20f DDS1C  \/g

?% 1.5 i
? DDS_E
1.0;
0.00 0.05 0.10 0.15 0.20 0.00 0_65 0.'10 0.'15 0."2'0 0.00 0.05 0.10 0.15 0.20
Z(m) z(m)
z(m)
»Group velocity is

reduced due increased

iris thickness zj
»R/Q reduced slightly ¢
>Surface field and AT gz_
reduced significantly "
by using elliptical cells ] DD,S—E | , , 3 | | |
0.00 0.05 2(1113 0.15 0.20 0.00 0.05 (Z)(III?] 0.15 0.20
> I

R.M. Jones, International Workshop on Linear Colliders, 18 — 22 Oct. 2010, CERN, Geneva

The Cockcroft Institute
‘of Accelerator Science and Technology



3. Wake Function for CLIC DDS E
-Dipole Circuit Parameters

w2 (GHz)

» Avoided crossing T, . -
is significantly 0.020] Avoided | Af=3.5¢
reduced due to the DDS _C Crossing | =2 2 GHz

smaller penetration of _ 0.015? Af/f.=13.75%

the manifold. = _
» Some re- 0.010]

S - DDS_E =
optimisation could _ - a,=4mm
iImprove this 60 165 170 175 180 a,,=2.3mm

w2 (GHz) $ > .
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3. Consequences on Wake Function

. Spectral Function Wake Function

E 100 | = ul
o E
s o} s
_:5 60 | H'j
£ =

2, _ y

e 200 4

° ||.,|‘|l| L I.‘ﬂ'-la".'m,q

16.0 16.5 17.0 17.5 18.0 18.5

e DDS1 C

120 —

-—1-\ 100 :-\'\I
' 100 \
= T

T 80 I B

r |

T i

B sof E
! i T
g - )

g C =S
- 401 -
2 g
% 200
L ||u|
1} N T T T ’IJJL'.J\-J— ——
16.0 16.5 17.0 17.5 18.0 18.5
twf2 7 (GHzI)

DDS?2 E

> I
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4. CLIC DDS E: Modified Design

Based on Engineering Considerations

DDS2 E DDS2 ER

Rounding necessitates
reducing this length
(moves up)

Rounding

»To facilitate machining of indicated sections, roundings are introduced (A.
Grudiev, A. D’Elia).
»In order to accommodate this, R, needs to be increased = DDS2_ER.

R oupling of dipole modes is reduced and wake-suppression is degrade .;Iow
mUCh? R.M. Jones, International Workshop on Linear Colliders, 18 — 22 Oct. 2010, CERN, Geneva Thaggg;;,c;gj;;gmg,gg[?



4. CLIC DDS ER Dispersion Curves

- . Brilloun Diagram for CLIC_DDS Cell #1
r Uncoupled 2™ \ 175F : . : :
#r Dipole Mode o [
[ Cell # 1 T —— _. 1700 Cell # l
zf e i )
] el =
T ) & 163 .-~~~ Uncoupled ]
S 4 : = Dipole mode
S 1B R %Lﬁ.l:lj LT T . i
3 op —
16} - '_/ - > 155}
14f ~ 1— - \ Uncoupled manifold mode
[ Avoided crossing Light 15.0 . : : N
M L Line 00 100 110 120
0 30 60 90 120 150 180 ¢ (Deg))
¢ (Deg)
Brilloun Diagraln for CLIC DDS Cell 124
« Cell#24 . st Cell # 24
r PEEEPOEP-EET B SR I
22[ e . I
:.— S s L=t =
=3 L - T n - e »
5 % 18.0
&
: g
175)
. . . . . . . 120 125 130 135 140
0 30 60 00 120 150 180 # (Deg)
¢ (Deg.)
?

4> s

The Cockcroft Institute
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4. CLIC DDS E vs CLIC DDS ER Wakefield

Spectral Function Wakefunction
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»CLIC DDS _ER : Rc=6.8 mm const (a single one of these structures constitutes
CLIC _DDS_A, being built for HP testing)

B \\/akefield suppression is degraded but still within acceptable limits. 4°:> |
R.M. Jones, International Workshop on Linear Colliders, 18 — 22 Oct. 2010, CERN, Geneva ?
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4. CLIC_DDS A:

Structure Suitable for High Power Testing

» Info. on the ability of the 8-fold interleaved
structure to sustain high e.m. fields and
sufficient AT can be assessed with a single
structure.

»Single structure fabricated in 2010/1%t quarter
2011, CLIC_DDS_A, to fit into the schedule of
breakdown tests at CERN.

»Design is based on CLIC_DDS ER T
» To facilitate a rapid design, the HOM couplers have been dispensed
with in this prototype.

»Mode launcher design utilised

»SRF design complete!

»Mechanical drawings, full engineering design completed!
»Qualification end cells fabricated. Recently received (Oct 15 2010!)!

>

The Cockcroft Institute
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4. CLIC_DDS A:
Structure Suitable for High Power Testing

» Non-interleaved 24 cell
structure —first structure of
8-fold interleaved structure
chosen.

»High power (~71MW I/P)
and high gradient testing

» To simplify mechanical
fabrication, uniform
manifold penetration chosen

Illustration of extrema

of a 24 cell structure

R.M. Jones, International Workshop on Linear Colliders, 18 — 22 Oct. 2010, CERN, Geneva ﬁg;% —
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4. CLIC DDS A Fundamental Mode

Parameters
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4. CLIC DDS A Parameters

— Max. Values

-----

mm s e eemmmanaaa- ESUN

---
o mmemmom = mom = W

Esur=220 MV/m
AT=51K

- -
--------
---------
------
- =

Pin=70.8
Eacc_UL=131 MV/m
Sc=6.75 W/um?
RF-beam-eff=23.5%

Dashed curves : Unloaded condition
Solid curves: Beam loaded condition

CLIC_G Values

Esur=240 MV/m

AT =51 deg.
Pin=63.8
Eacc_UL=128 MV/m

0.10

z(m)

0.05
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4. CLIC DDS A Wake

»\Wake of a non-interleaved 24 cell structure

—first structure of 8-fold interleaved structure 5™ | || [[[111] 2ecets
[ L ]
Chosen. jg 1003 interleaving
>Motivated by high gradient testing P { |
»Wake Is measurable and provides a useful % <« “.-mh\J”||L|m“““‘lr|-|\-l |
comparison to simulations (but will not, of 5 G20V mrm |
course, meet beam dynamics criteria) /2 7 (G2
2500 ——— : .
100 Undamped
Zﬂﬂﬂ— | Qavg ~1700 . . ,_I“'._“ ' m
i . = = _ 5 _ : ||_; || | | ]
_--l....l----..--.....-l...--l. .............. . TE IU;___ g ’ 1 1 I| 'Jr“[ll
7 ISDU; - . H'% 1 I ' : D mped
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Mode &
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4. Matching CLIC DDS A

|/P =

—

L
» Firstly, match-out either end of structure with regular cells:

= Structure for test will utilise a mode launcher

= [Initially, simulate a structure with one regular cell and two matching cells at
either end and we study the minima in S;, as a function of the geometrical
parameters of the matching cells (a, L —adopt L variation, rather than b, from
space considerations)

= Add additional (2, then 3) identical standard cells (const. imp) and follow the
same procedure and modify parameters of matching cells to minimise S,

* The matching condition (on a, L) is that which coincident with all 3 simulations.
<>ccondly, once complete, match-out the full, tapered structure based on this

"~ match. >

R.M. Jones, International Workshop on Linear Colliders, 18 — 22 Oct. 2010, CERN, Geneva The Cockeroft Institute
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4. CLIC DDS A

» Match-out the full, tapered structure
» E-field and S, shown ]
E-field
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4. CLIC DDS A S Params

V,. [VI@P, =1W 2678
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4. Mechanical Eng. Design of DDS_ A

Water pipes for cooling

<— Vacuum flange

V.Soldatov ®

38
R.M. Jones, International Workshop on Linear Colliders, 18 — 22 Oct. 2010, CERN, Geneva The oo% o
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4. Cell Qualification of CLIC DDS A

VDL (NL) have machined and measured several cells —end cells. New!(recvd by
CERN Oct 2010)

Global profiles made with optical Zygo machine are illustrated for disk 24
Design, tolerance bounds and achieved profile shown

ETA of all cells -December 2010

Bonding of complete structure by 1%t quarter of 2011.

>
>
>
>
>

e e e Quarter cell

Girsan contours
Measured i
T dminy ’- P
. 3 Cell edge | =
e contours f; e e W i

Hamn

% ( Measured — !
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< 05mm —
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4. Cell Qualification of CLIC DDS A

» Local profile made
with an optical Zygo
machine

> Local profiles indicate
< 50nm variation in
surface flatness

» Cell 24 displayed

y | TELVE i
b7 ‘ /

L A : 7 o
af v £ o £ iy B [
.6, 1A 0.l
; 15

SE3 4 i dddd
S 4 S A fo bl
[ g
]
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Distance {mm)

Measure Attributes

G. Riddone ® 40
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5. Work In Progress/R&D Opportunities

» CLIC DDS A is equipped with mode : mmi/ll;_a;GHz
launchers | |\

» CLIC DDS Bincludes full HOM | i (%4 4
ports

» Initial studies on matching the HOM
coupler for CLIC DDS B in progress
(dipole band ~ 15.9 GHz — 18 GHz)

» Moving to a high phase advance
(HPA) structure allows other

. Standard
parameters to be optimised DDS Manifold

Additional

» 5m/6 phase advance structure design
Manifold

progress (for initial design see
Linac2010)

» In the HPA design further features
being explored

» Additional manifold (8) w
» Influence of SiC rods on overall Q

R.M. Jones, International Workshop on Linear Colliders, 18 — 22 Oct. 2010, CERN, Geneva
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5. Final Remarks

» CLIC _DDS A : RF (including mode launcher matching cells) and
mechanical design has been completed.

» Qualifications cells fabricated (VDL)-all cells by last quarter 2010

» Structure will be subsequently bonded in the first quarter of 2011, --
ready for high power testing in 2011 at the CLIC test stand.

» CLIC_DDS B: Includes HOM couplers and interleaving. HOM
coupler design in progress.

» New CLIC DDS R&D in progress:

= HPA: High phase advance design is being studied. It Allows
optimisation of the remaining parameters —minimise surface fields,
wakefields at stipulated v,

= Further optimisation is being explored by implementing additional
manifolds and with the potential for the insertion of SiC rods to
—micduce the Q further

R.M. Jones, International Workshop on Linear Colliders, 18 — 22 Oct. 2010, CERN, Geneva ﬁc:;ckm R
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|ICFA X-Band UK Workshop

» On the near horizon, NAD -
December 2010, is the XB- X-BAND RF STRUCTURES,

10 workshop on accelerator et a2 D
structures, beam dynamics, COCKCROFT INSTITUTE i
30th November - 3rd December2010
and sources. s P Pl ¢
> Cockcroft Inst., UK Oy S
> Peer reviewed papers will be NI IERS
published in a NIMs A o
] ] S. Pattalwar (Chair) (CUASTeC)
special issue. tom e /)

1. Shinton (CUni, of Manchester)
S. Waller (CUASTeC) - | "

» Registration is still open and, s o ke S
you are invited to attend! RS

]
Early Registration Deadline: 15/10/2010
] | Abstract Deadiine: 181012010 FhonE: $440) 1925 03212
v Fax +44 (0) 1925 603182
Student Support Deadline: 15/10/2010  Email: sue.waller@stfc.ac.uk

www.cockcroft.ac.uk/events/XB10
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5.RF parameters vs t

<t>=2.4m
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- — <t>=2.8 mm

— <t>= 3.0 mm
— -::t:-l= .2‘?.35. mm
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5.Kick factors for first six dipole
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CLIC DDS A Mechanical Eng. Design
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5. Comparison 2n/3 vs 5 n/6

RF parameters Unit DDS A DDS HPA42 | DDS_HPA32
Phase advance / cell Deg. 120 150 150
Iris thickness mm 411.47 3.2/2.8 3.2/2.8
Bunch population 10° 4.2 4.2 3.2
Q (In/ Out) - 5020/ 6534 6931/7045 6931/7045
R’ (In / Out) MQ/m 51/118 72.4/102.4 72.4/102.4
vg/c (In / Out) % 2.07/1.0 2.1/0.45 2.1/0.45
Eacc™ (L./UnL.) MV/m 10;/ 132 93.3/143 /_,QOLJ.Q
P, MW (71 68.2 63.6
ATmax oK 51 51 48
Emax MV/m | 5 220 234 225
S max W/pum? \ 6.75 5.9 55
RF-beam efficiency % N23.5

29 233 /
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| 5. Spectral
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CLIC DDS A Parameter Variation
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