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Outline:
§ Infrastructure and History
§ Production & FY04 schedule
§ Calculations
§ RF QC
§ Girder studies

(Slides from MAC, AAC and meeting presentations.                Contributors: 

D.Finley, H.Carter, T.Arkan, T.Khabiboulline, I.Gonin, G.Romanov, C.Boffo + SLAC) 

Development of the X-band 
structure at Fermilab

N. Solyak
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RF disk and coupler Etching
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History of Accelerating structures 
at FNAL

The first FXA structure was built  Oct.2001. Now we have 
designed, built or ordered FXB, FXC, FXD series.

q FXA – 20cm long, 2π/3, no damping. Built 3 structures.

q FXB – (H60VG3S18) 60 cm long, 150° phase advance, no damping. 
Couplers of 2 types: fat-lip (#2-#3) and WG (#4-#7). Built 6 
structures, 3 already tested at SLAC, 2-under test.

q FXC-75  (H75VG4S18), 75cm, ϕ=150°, Damped. FWG coupler. 
Ordered  and tested few cells.

q FXC (H60VG3S17), 60cm. ϕ=150°, Damped. FWG coupler. No 
HOM coupler. 4 structures will built in FY2004.

q FXD A/B (H60VG4SL17). 60cm. ϕ=150°, Damped. FWG coupler. 
HOM coupler. A/B interleaved structures for ASSET tests.
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Structure evolution
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Breakdown Rate with 400ns pulses
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H60VG3n-C6
H60VG3n-C6 – 5MV/m

H60VG3S17
H60VG4S17
damage
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FXA
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FXB
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FXB-pictures
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FXB
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FXC
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Vendors

From T.Arkan AAC presentation
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Structures for Phase II of the 8-Pack

RDDS-1 Cell

FXC Cell

FXB Cell

We have begun FXC series 
structure production

• aka H60VG3S17, 150° , no HOM 
extraction

• Parts for 5 structures on hand

• RF and mechanical QC of parts 
completed

• First stack is brazed and measured

• Couplers are brazed and measured

• Plan to produce 4 (or 5) structures 
by Feb. 1, 2004
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FXD
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Structure Fabrication  Schedule
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FNAL Deliverables for the 8-Pack

Shorter “8-Pack 
Ready” Strongback

q For 8-Pack Phase IIa
–Provide two FXC 

structures mounted on 
standard NLCTA-style
strongbacks

–Provide two FXC structures,
each mounted on an “8-Pack 
Ready” strongback

q For 8-Pack Phase IIb
–Provide one FXD-a and 

one FXD-b structure
–Provide six more “8-Pack Ready” strongbacks

Standard NLCTA-
style Strongback
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8-Pack Project Overview:  Power Handling Schematic

From SLED

3 dB

3 dB 3 dB 3 dB 3 dB

6 dB

From SLED

3 dB4.8 dB

3 dB 3 dB 3 dB 3 dB

FXC

From NLCTA Station 2

From NLCTA Station 1
Overmoded

300MW, 400 ns

Phase IIa

Phase IIbOvermoded

These structures could be located in stations 1&2

FXC FXC FXC FXD-a SLAC/KEK SLAC/KEKFXD-b

Structure Structure Structure Structure Structure Structure Structure Structure
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Goal
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Menu for FY04
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Structure design

• ¼ geometry
• First few cells included
• Trapped HOM
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FXC RF Disk Simulation

HFSS

MWS
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Optimization
Creation of 
Solid Model

Choice of 
parameters for 

optimization

C++ program for R 
minimization 

(Kroll)

Mathcad program for 
results analysis

Procedure of couplers optimization

No
FINISH

Y
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FXC input coupler FWG

Phase

S11
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Output coupler

Matching cell

Amplitude

Calculated Phase and S11 (N.Kroll)

Phase

S11
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Magnetic field in area of rounding at slot and b

Input coupler
H ~ 3.05E+5 A/m
T ~ 25º

Pulse heating at 400ns 
Eacc=65 MV/m

Output 
coupler

H~3.5e5
T~32º ANSYS: Cu annealed  T~  44º

Cu hard        T~130º
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RF QC

Accuracy=±2MHz
Automated, 4 modes
Record 35 sec/cell
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RF QC(1)
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New technique: shorted matching cell
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RF tests / Bead-pull measurements
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FXA-001
FXB-004
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Amplitude and phase FXB-003
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Girders studies
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Summary


