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Main componentsMain components

“5K” intercept

“80K” intercept

Antenna

Ceramic window

Arc detector

Spring to compensate 
thermal expansion

Cryomodule flange

Matching bump
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Heater

Bronze bellows
3’’x  0.0158’’ 
stainless steel tube

e-pickup port

Arc detector

Air inlet 3-1/8’’ coaxial input 

Cold flange
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Main componentsMain components

Cold End 

Assembly

Air inlet
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Warm End Assembly
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Main componentsMain components
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Cold End AssemblyCold End Assembly
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Cold End AssemblyCold End Assembly

Cold End Outer Conductor

304ss Vacuum Tubing, 3"O.D.
Cold End Inner Conductor

101 Copper, 1/2"O.D.
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6" O.D. 304ss
CF Flange

4-5/8" O.D. 304ss 
CF Flange

Cold End Inner Conductor Tip

101 Copper, 1/2"O.D.

98% Pure Alumina
Ceramic window, 6 mm
with TiN coating on 
vacuum side

Intercepts



325 MHz Coupler 325 MHz Coupler 

Cold End Assembly CoverCold End Assembly Cover
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Cold End Assembly CoverCold End Assembly Cover
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Instrumentation flange for resonator      Instrumentation flange for resonator      

frequency measurementsfrequency measurements
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Type N connector



325 MHz Coupler 325 MHz Coupler 

Cavity Coupler flange displacementCavity Coupler flange displacement
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According to Tom Nicol estimate the coupler flange moves 0.5 mm down and 0.65 

mm toward the cavity center during cooldown. This doesn't include any initial 

misalignment. In the current support scheme there is no motion along the 

beamline. 
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Warm Antenna with bellowsWarm Antenna with bellows
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1. C51000 Phosphor Bronze Bellows, Copper Alloy UNS C10100 pipes and 
316 SS end piece, Fusion welded. 

2. Lateral movement - 3 mm limited by pusher
3. Axial movement per convolution – 0.333 mm, Total Axial movement – 3.33 mm
4. Axial spring rate per convolution – 314 lb/inch, for assembly - 31.4 lbs/in 
5.   Lateral spring rate for assembly ~ 1 lbs/in
6. Life expectancy is 25 years, 10 cycles per year.

We need 3 mm lateral movement to compensate for cooldown displacement and initial misalignment.
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Warm Outer ConductorWarm Outer Conductor
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1. C51000 Phosphor Bronze Bellows, Copper Alloy 
UNS C10100 pipes and 316 stainless steel flanges. 

2. Lateral movement - 8 mm
3. Axial movement – 10.7 mm
4. Axial spring rate for assembly – 69 lbs/in
5. Lateral spring rate for assembly – 19 lbs/in
6. Life expectancy is 25 years, 10 cycles per year.
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Connection between Cold and Warm AntennaConnection between Cold and Warm Antenna
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Test set up for 325 CouplerTest set up for 325 Coupler
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What we plan to check:

•Air cooling efficiency (power, temperature, air flow /pressure)

•Air flow noise 

•Resonance frequency of antennas (325 MHz and 650 MHz)
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Test set up for 325 CouplerTest set up for 325 Coupler
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Cold Antenna Stress AnalysisCold Antenna Stress Analysis
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Max Equivalent stress in Cold Antenna is 1381.5 PSI (1883 PSI for 3G) which is less than allowable stress of of 5300 PSI 

for Copper Alloy UNS C10100. Linear Buckling load multiplier is 23.4.
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Cold Antenna Stress AnalysisCold Antenna Stress Analysis
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Max Equivalent stress in Cold Antenna is 4393.9 PSI which is less than allowable stress of of 5300 PSI for Copper Alloy 

UNS C10100. 



325 MHz Coupler 325 MHz Coupler 

Cold Antenna Stress AnalysisCold Antenna Stress Analysis
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Max Equivalent stress in Cold Antenna is less then allowable. First Modal frequency is 105.63 Hz. Linear Buckling load 

multiplier is 23.4.
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Cold Antenna Stress Analysis at 120 CCold Antenna Stress Analysis at 120 C
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At 120 C stresses are too high. Need to use sleeves to protect ceramic disc. 
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Ceramic to metal connectionCeramic to metal connection
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Khabibuline-Nicol design Coupler
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CouplerCoupler Air Inlet Connection Stress AnalysisAir Inlet Connection Stress Analysis
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Max Equivalent stress in Connection is 17005 PSI which is less than allowable stress of 20,000PSI for 316 stainless steel
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CouplerCoupler Air Inlet Connection Stress AnalysisAir Inlet Connection Stress Analysis
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Max Equivalent stress in Connection is 6758.6 PSI which is less than allowable stress of 20,000PSI for 316 stainless steel
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CouplerCoupler Pusher Stress AnalysisPusher Stress Analysis

2-Feb-12 23O. Pronitchev

Max Equivalent stress in Pusher is 4183.6 PSI which is less than allowable stress of 20,000PSI for 316 stainless steel
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Cold Outer Conductor Stress Analysis at 15 PSI Cold Outer Conductor Stress Analysis at 15 PSI 
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Max Equivalent stress in Outer Conductor is 3263.6 PSI which is less than allowable stress of 20,000PSI for 316 stainless steel



325 MHz Coupler 325 MHz Coupler 

Cold Outer Conductor Stress Analysis at 30 PSI Cold Outer Conductor Stress Analysis at 30 PSI 
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Max Equivalent stress in Outer Conductor is 2972.4 PSI which is less than allowable stress of 20,000PSI for 316 stainless steel
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Coupler and CryomoduleCoupler and Cryomodule
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Coupler and CryomoduleCoupler and Cryomodule
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