C50 (CEBAF Cryomodule Rework) Vertical Cavity Testing Traveler

Abstract- Vertical cavity testing at 2K of re-worked 5-cell cavities for CEBAF cryomodules. Cavities can be tested singly or as part of a hermetic pair. 
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	Revision Note

	Initial release


	Part Description
	Serial No.
	Vendor

	Reworked CEBAF 5-cell cavity
	[[C50CavID]] <<C50CavID>>
	Accel/Interatom

	Note any special handling, processing, or off-normal conditions associated with this cavity before this test.
	[[Special Handling Comments ]] <<Text>>


	Step No.
	Instructions


	Data Input



	1
	Is this cavity part of a hermetic pair?  If “yes”, note its position on the test stand (top/bottom).
	[[Part of a pair?]] <<Check=Yes>>

[[Cavity position]] {{Top, Bottom}} <<Radio>>

	2
	Has the cavity been baked? If so, indicate baking temperature and duration.
	[[Baked?]] <<Check=Yes>>

[[Bake Time]] <<Time>>

[[Bake Temp (deg C)]] <<Float>>

	3
	Enter the LabView file name.
	[[LabView file name]] <<Text>>

	4
	Record Test Date, Dewar No., Top Plate ID, and Operator(s)
	[[Date]] <<Date>>

[[Dewar no.]] <<Integer>>

[[Top Plate ID] <<Text>>

[[Test Operator1]] <<Text>>

[[Test Operator2]] <<Text>>

	5
	Record cavity vacuum pressure, if so instrumented.
	[[Cavity Vacuum ]] <<SciNot>> (mbar)

	6
	Record Dewar helium bath liquid level, temperature, pressure. Do not continue unless dewar LHe level is greater than/equal to 210cm for a pair test, or 145cm for a single cavity (bottom) test.
	[[Dewar He liquid level]] <<Float>> (cm)

[[Dewar Temperature]] <<Float>> (K)

[[Dewar pressure ]] <<Float>> (torr)

	7
	Zero power meters and calibrate cables at cavity fundamental frequency (be sure to go off-resonance when calibrating cables from dewar top plate to cavity).
	[[Power meters zeroed?]] <<Check=Yes>>

[[Cable calibration OK?]] <<Check=Yes>>

	8
	Perform low power network analyzer measurements (measure the five cavity mode frequencies). Record the cavity mode frequencies at the right.
	[[pi ]] <<Float>> (MHz)

[[4/5pi]] <<Float>> (MHz)

[[3/5pi]] <<Float>> (MHz)

[[2/5pi]] <<Float>> (MHz)

[[1/5pi]] <<Float>> (MHz)

	9
	Determine cavity coupling – Procedure: 1497 MHz Vertical Testing Procedure
	[[Cavity Coupling]]{{Overcoupled, Undercoupled}} <<Radio>>

	11
	Determine the value of Q ext2 by performing decay measurements at low gradient (typically < 2-3 MV/m), and record 5 “good” sets of data. Make sure that the cavity  Qo is constant in the gradient range used, and that there is no field emission (observed radiation).  Procedure: 1497 MHz Vertical Testing Procedure
	Enter data in table below.

	Eacc (MV/m)
	Qo
	Qext1
	Qext2
	Q ext2 error%
	Rad (mR/hr)

	[[Eacc1]] <<Float>>
	[[Qo1]]<<SciNot>>
	[[Qextin1]]<<SciNot>>
	[[Qextfp1]]<<SciNot>>
	[[error1]] <<Float>>
	[[rad1]] <<Float>>

	[[Eacc2]] <<Float>>
	[[Qo2]]<<SciNot>>
	[[Qextin2]]<<SciNot>>
	[[Qextfp2]]<<SciNot>>
	[[error2]] <<Float>>
	[[rad2]] <<Float>>

	[[Eacc3]] <<Float>>
	[[Qo3]]<<SciNot>>
	[[Qextin3]]<<SciNot>>
	[[Qextfp3]]<<SciNot>>
	[[error3]] <<Float>>
	[[rad3]] <<Float>>

	[[Eacc4]] <<Float>>
	[[Qo4]]<<SciNot>>
	[[Qextin4]]<<SciNot>>
	[[Qextfp4]]<<SciNot>>
	[[error4]] <<Float>>
	[[rad4]] <<Float>>

	[[Eacc5]] <<Float>>
	[[Qo5]]<<SciNot>>
	[[Qextin5]]<<SciNot>>
	[[Qextfp5]]<<SciNot>>
	[[error5]] <<Float>>
	[[rad5]] <<Float>>

	12
	Record Qext2 chosen for CW measurements and the % error in this value.
	[[Qext for testing]] <<SciNot>>

[[Qext error]] <<Float>>

	13
	Process the cavity and generate a Qo-vs-Eacc curve – 1497 MHz Vertical Testing Procedure
	

	14
	Record maximum gradient achieved, Qo value at maximum gradient, gradient at Qo spec (8 x 109), onset of field emission, and highest radiation inside dewar lid.
	[[Emax]] <<Float>> (MV/m)

[[Qo@Emax]] <<SciNot>> 

[[E @ Qo=8 x 109)]] <<Float>> (MV/m)

[[FE Onset]] <<Float>> (MV/m)

[[Radmax]] <<Float>> (mR/hr)

	15
	Record Qo at Eacc = ~2 and 12.5 MV/m.
	[[Qo @ 2 MV/m]] <<SciNot>>

[[Qo @ 12.5 MV/m]] <<SciNot>>

	16
	Record performance limitation.
	[[Performance Limit]]{{RF Power, FE, Quench (non FE), Cable, Operator, Other (MP)}}<<Radio>>

	17
	Was cavity He or RF pulse processed ? Record pertinent information at the right.
	[[He Processing]]? <<Check=Yes>>

[[He Process Notes]] <<Comment>>

[[Pulse Processing]]? <<Check=Yes>>

[[Pulse Process Notes]] <<Comment>>

	18
	Performance notes - record information about cavity performance, limitations, and other observations.
	[[Performance notes]] 

<<Comment>>

	19
	Upload the raw data file.
	[[RF Test - raw data]] <<FileUpload>>

	20
	Start warm-up of cavity. 
	

	21
	Upload processed (Excel) data file. 
	[[RF Test - processed data]] <<FileUpload>>

	22
	Upload processed Q0-vs-Eacc curve/data (in PDF format).
	[[Q0-vs-Eacc Data]] <<FileUpload>>

	23
	Upload processed Rad-vs-Eacc curve/data (in PDF format).
	[[Rad vs Eacc Data]] <<FileUpload>>

	24
	Cavity qualified for use in C50 cryomodule (pair) assembly?
	[[Cavity meets specs ?]] Yes <<Check=Yes>> 


