X-Band RF Structure Design and Fabrication
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Structure production factory built up in 2-1/2 years from concept to a
facility with a production rate of 2 structures per month.

Semi-industrial approach---All parts made in local industry using
conventional precision machining with final assembly at Fermilab.

Excellent results achieved in reproducibility of single cells as well as flat
field and phase profiles for entire structures.

Structure cell-to-cell alignment and overall straightness routinely meets
or exceeds mechanical requirements for NLC structures.

Fundamental Input/Output Couplers

Calculation vs. measurement

Advaniages
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HOM coupler
* simple design
+ Wide pass-band

= Low power dissipation
= HOM signal for structure
beam based alignment
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Structure RF and Mechanical Design

Quality Assurance and Control
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Structure overall straightness measurement

To achieve required cell-to-cell alignment tolerances, the disk
stack is assembled and brazed using a precision machined
(10um ) carbon V-block.

Mechanical QC Measurements
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HOM profile measurement using a

CMM machine (2.5 Jim accuracy)
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Structure Production at Fermilab

Parts Preparation for
Assembly
Quality Control

(Mechanical and/or Low
Power RF Testing)

Visual Inspection / Fland
Deburring (if needed)
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Coupler Sub- Assembly
Production

Water Tubes Sub- |
Assembly Production

Structure Final Assembly
Disk Stack Brazing_|.
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Single Disk /Assembled Coupler RF QC

Low Power Testing

Low pressure contact measurements
Pneumatic actuator, applied force 300+5 Ib
Fully autemated measurements of frequency
(=500 kHz) and Q (5%)

Fundamental modes and HOM up to 40 GHz
Single disk, disk stack (up to 10 disks) and
coupler assembly QC
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Coupler assembly QC

RF Power
and Structures

Interaction Paint

Pretuning,

Bead-Pull and Tuning

Fully automated bead-pull measurements
S-parameter measurements

On-line cell and coupler tuning

Temperature control, nitrogen purge

Correction of systematic error due to fishing line

Vibration
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FXC Structures: Final Measurements (After Tuning) FXB-002 RF Structure: Bead-Pull
. Measurements (Before & After High Power
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Emittance Preservation



