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Fermilab SNAP Mechanical Engineering

 Cryo-Shield Testing
Unique testing that might be best performed at Fermilab:

· Qualifying a coating for the temperature requirements.

· Qualifying a coating for the vacuum requirements.

· Qualifying a coating for the vibration requirements.

Testing that might be best performed by a Vendor:

· Sensitive “BRDF” reflectance measurements on small samples as a function of wavelength.

· Information also be available on the web for standard coatings

· http://www.esli.com/downloads/SPIEArticle.pdf

Need to investigate the feasibility/cost of: 

· “BRDF” measurements on small samples as a function of temperature. Vendor or Fermilab performed tests?
· Cryo-shield geometry reflectance tests at Fermilab.
· Collaborating with a SNAP collaborator on the use of a spectrograph?




Fermilab SNAP Mechanical Engineering

Cryo-Shield Testing
Proposal for a full shield test:

Requires

· Temperature Cycling

· Tests coating for flaking.

· Tests coating for temperature dependent reflectance.

· Can measure IR dependencies

· Requires a Refrigeration system.

· Possibly a LN2 dewar with a temp control loop

· Dewar ~$50

· Temp sensors ~$50 each depending on style

· Vacuum chamber 

· Tests coating for outgassing.

· Requires sensitive pressure measurements

·  Chamber may require optical windows.

· Crude spectrograph in a controlled environment

· Possibly narrow range photodiodes ~$50 per sensor range (should be able to resolve the reflectance peak in black oxide aluminum)

· Stable light source,

· LED or light bulb, ~$10

· Sample Shield with an interior coating

· Edmunds has black “flock” paper, ~$20

· Focal plane.

· Aluminum plate

Vibration testing done separately.
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