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Test RF structures (1)

TD24#2 at CERN
(12 GHz)

TD18#3 at SLAC

- Roug
- @ 4510
- Lengtr
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- Cu OFE UNS C10100 @
- Shape accuracy + + 7.5 pm

- Roughness Ra, 0@1
- 8 octants

- Length 300- 1000 mm e
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RF components
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Variablefl ”igh power splitter

Not treated in this talk.
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Towards CLIC RF structures (1)

ACC.STRUCTURE COOLING COMPACT VACUUM MB . .
VACUUM (BRAZED DISKS) CIRCUIT LOAD IONPUMP QUAD STABILIZATION RF Structures |ntegrated |n
MANIFOLDS > o UNIT X
g e RLEC Y modular 2-m long items:
l N , e Vg et ey two-beam modules

REF.
SPHERE

100A  |n one module up to 8 acc.
structures and 4 PETS

’P\" \ ; ;\*
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CRADLE

CLIC MODULE PETS

PETS ON-OFF
SUPPORT MECHANISM

<

ALIGNMENT
SYSTEM DB QUADRUPOLE

/

VAC. RESERVOIR PETS

PETS: Power Extraction and
Transfer System

PETS unit: two PETS with
coupler as one single unit
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Towards CLIC RF structures (2)

Vacuum manifold with AS disk stack

HOM damping loads

Cooling
system

to RF load Wake field monitor

RF Input (from PETS)

Alignment sphere

to vacuum pumping system

Interconnection

The aim is to assemble two
acc. structures as one unit
=» super-accelerating
structure
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Stack of 8 accelerating structures
-Each acc. structure contains all
features and technical systems
(see detailed presentations)




Production phases

Engineering — ,
. 3D models and 2D drawings, including
de5|gn (based on thermo-structural simulations
RF design)

Machining

Tendering, contract adjudication,
Ultra-high precision machining
(milling-turning single-point
diamond tool), QC at factory
(dimensional control, Ra)

Micro-precision alignment,
bonding/brazing cycles, EBW, QC, RF
measurements, vacuum baking
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@) Baseline procedure

Diffusion Bonding of T18 _vg2.4 DISC

Diamond
machining (

— il

Cleaning with light il s 2 ..
. Pressure: 60 PSI (60 LB for this structure disks)
etCh Holding for 1 hour at 1020°C J. Wuang

Vacuum Baking of T18_vg2.4_DISC H2 diffusion
bonding/brazing at
~ 1000 °C

) Vacuum baking
Bt 650 °C > 10 days
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J. Wuang



Typical procedure of
7V UHP disk machining

Pre-Fabrication:
Pre-turning + x100 ym
Pre-milling + x100 ym
Tuning holes

Stress relief ~180 °C
Finish turning + x10 ym
Finish milling + x10um
Stress relief ~245 °C

UHP-Machining: —
Mounting of vacuum clamping adapter i P
UHP-turning of the support (diamond tools) T
Alignment

UHP-turning ref. plan A

Alignment

UHP-turning opposite side

Wave guide UHP milling

Iris final turning (requested up to the nose)

Diamond stylus refearsnce Lina
tolerance 0,002 mm
/
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Accelerating structures: @B
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from TD24 to TD26 CC SiC

CLIC feasibility — TD24 (damping features, but no HOM
damping material)

4

TD24 with wakefield monitors (1p24 wrwm)
TD24 with HOM damping material (Tp24 Rros sic)

TD26 with compact coupler and no damping mat

4

(TD26 CC)

TD26 with damping material and compaﬁ,' e
fully equipped accelerating structure (1026 ccsic) - E
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@) TD24 WFM

ew features (from TD24 R05) : UNDER FABRICATION [CEA]
- Wakefield monitors

SPECIAL CELLS

CONNECTION
PLATE

BRACKET

SiC LOAD

COUPLER COUPLER

REGULAR CELLS
MIDDLE CELL %

REGULAR CELLS _ |

CONNECTER [4]

TE-LIKE MODE
PICKUPANTENNA ¢
ADAPTER

WFM WAVEGUIDE

TMLIKEMODE |l _ TM-LIKE MODE
RF PICK-UP L == PICKUPANTENNA

TE LIKE MODE —
RF PICK-UP = = ¥ AS WFM WAVEGUIDE

BRAZING l
GROOVE
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@) TD24 RO5 SiC

TUNING STUD

Oy S UNDER FABRICATION
MANIFOLD \ o : AT VDL

MANIFOLD COVER

MANIFOLD BODY

DAMPING 4
MATERIAL 7740
e

WA
‘!i"'m,ifﬁfffﬁij’-—-._

CORNER SUPPORT

RF INTERFACE FLANGE

New features (from TD24 R05)

- damping loads (numerical simulation performed)

- brazing of vacuum manifolds o
(several tests to validate assembly procedure) ~===

- optimization of cooling circuit design e
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&Y TD26 Compact Coupler

WAVEGUIDE COVE

COOLING BLOCK

TD24 RO5 &

COOLING TUBE

COMPACT =N

COUPLER /ﬁ' . BRAZING WIRE W
{ ‘} fa | TUNING JF
s-. .. v |

STUD

REGULAR WAVEGUIDE

i 11 2 COMPACT
" TUNING y COUPLER

UNDER FABRICATION
AT VDL

(
VACUUM INTERFACE

L T COMPACT COUPLER

RF INTERFACE S
FLANGE

o
~ RF DESIGN ».
il

New features (from TD24 R05):
- compact coupler

- new design of waveguides

- additional brazing steps
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G TD26 CCSIC

“A
(towards CLIC structures) UNDER ENGINEERING
DESIGN [MECHANICS]

Damping load

FROM s
‘ PETS Wakefield monitor

Vacuum manifold

All features integrated:
- compact coupler (as TD26 CC)
- new design of waveguides
- additional brazing steps (procedure validated)
- damping material and vacuum manifolds (as TD24 R05)
- WFEM (as TD24 WFM from CEA)
- interconnection to adjacent structures/modules
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900-mm accelerating d!b

structures for PSI/ST X-FELs

S
iy
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\\\\\\

- 900-mm length, 72 regu}lv,a'r' cells: 3 bont
stacks brazed together to f@ém the structure
- 3 sections with wakefield monitors 4 = 38 #8

Experience towards longer structures
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11.4 GHz PETS

Assembly of vacuum tank and

couplers with 11 GHz PETS inside. Assembly procedure

Successfully tested at SLAC
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@) Test results (acc. structures) @b
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S 7 S '/'
TD18 T18 124 Same |nputpower as
-7 | ‘ |
80 90 100 110

Unloaded Accelerating Gradient MV/m

Simple early design | More efficient fully
to get started optimised
structure
T24

No damping waveguides

Damping waveguides TD18 TD24 = CLIC goal
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Conclusions @B

CERN is getting more and more experience in the
fabrication of X-band RF structures for CLIC = to qualify
companies and develop assembly procedures is of prime
importance

MeChanlCs is a very important program to enhance the
production of the CLIC RF structures in Finland

The aim is the fabrlcat|on of a fully equped acceleratmg

Industrlallzatlon study will be performed b se
acquired experience [ G ,:



