Reference Cavity Single Cell VTA Testing
Abstract- This procedure/traveler is to be used to guide and record data from 2K RF testing in the VTA of single-cell cavities that are being used as reference cavities to monitor cavity processing performance. 
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	Step No.
	Instructions


	Data Input



	1
	Record cavity ID in the box at right.
Record the cavity Epk/Eacc  and Hpk/Eacc ratios.

For reference, for a CEBAF SC cavity:

Epk/Eacc = 2.56
Hpk/Eacc = 4.56 (mT/(MV/m))
Record test operator in the box at right.
	[[Cavity ID]] <<SerialNo>>
[[Epk/Eacc]] <<Float>>

[[Hpk/Eacc]]<<Float>>

[[Operator]] <<Username>>

	2
	Record initial test parameters at right. Make sure that the RF system is directed towards the appropriate dewar (RF selector switch in appropriate position), and that the RF enable switch is in the “Off” position, and the Hi/Lo power switch is in the “Lo” position. Start the DAQ program, and select “CEBAF Single Cell” as the cavity type. Verify that the DAQ program has selected the correct dewar, and record the datafile name (in the form “CavityIDn.txt where n is either a blank or a, b, c, d…) at right.

	[[Dewar #]] <<Integer>>
[[Top Plate #]] <<Text>>

[[Test Date]] <<Date>>

[[Dewar Pressure (Torr)]] <<Float>>

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

[[Dewar LHe Level (cm)]] <<Float>

[[Datafile]] <<Text>>

	3
	Zero the power meters.
	[[Power meters zeroed?]] <<Check=Yes>>

	4
	Using the network analyzer, verify the connections to the cavity from the top plate, and record the cavity fundamental frequency at 2K.
	[[Cavity frequency (MHz)]] <<Float>>

	5
	Perform a full system calibration following the on-line procedure. Record the calibration coefficients (Ci, Ct, Cr) at right.

	[[Calibration completed?]] <<Check=Yes>>
Correction factors:

[[Ci]] <<Float>>
[[Ct]] <<Float>>

[[Cr]] <<Float>>

	6
	Turn on the RF system in low power mode, and find and record the cavity fundamental frequency as displayed on the system frequency counter. While in low power (< 1 W) mode, determine the cavity coupling by turning off, then on, the RF source, and noting the reflected power trace on the oscilloscope. Make sure the correct coupling ( < 1 or  > 1) is chosen on the DAQ program interface.

	[[Cavity frequency (MHz)]] <<Float>>

[[Cavity Coupling]]{{Overcoupled, Undercoupled}} <<Radio>>

	7
	Determine the value of Q ext2 (field probe coupling) by performing decay measurements at low gradient (typically < 2-3 MV/m), using low power mode, 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).  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>>

	8
	Record Qext2 chosen for calculating E and Qo in CW mode, and the % error in this value.
	[[Qext for testing]] <<SciNot>>

[[Qext error]] <<Float>>

	9
	Begin measuring and logging Qo values as a function of cavity field. Take special care to note the onset of any radiation, and record the value of cavity field (peak surface field and accelerating field) where the initial onset of radiation occurs, using the boxes at the right.
	Initial FE Onset:
[[Eacc, FE onset, initial (MV/m)]]<<Float>>

[[Epk, FE onset, initial (MV/m)]] << Calculation: Epk FE onset initial = Eacc, FE onset, initial * Epk/Eacc ratio (as found in step 1) >><<Float>>

	10
	Record performance limitation.
	[[Performance Limit]]{{RF Power, Quench (due to FE), Quench (non FE), Radiation Trip, Cable Fault, Operator Limit, Other }}<<Radio>>

	11
	Was cavity He or RF pulse processed ? Record pertinent information at the right. 

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

[[Pulse Process Notes]] <<Comment>>
	[[He Processing]]? <<Check=Yes>>

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



	12
	Performance notes - record information about cavity performance, limitations, and other observations. 

[[Performance notes]] <<Comment>>
	

	13
	Upload the raw (Labview) data file (extension = .txt).
	[[RF Test - raw data]] <<FileUpload>>

	14
	Start warm-up of cavity. 
	

	15
	Upload processed (Excel) data file (extension = .xls). 
	[[RF Test - processed data]] <<FileUpload>>

	16
	Upload processed Q0-vs-Eacc curve/data (in PDF format).
	[[Q0-vs-Eacc Data]] <<FileUpload>>

	17
	Upload processed Rad-vs-Eacc curve/data (in PDF format).
	[[Rad vs Eacc Data]] <<FileUpload>>

	18
	Upload processed Rs vs 1/T curve/data (in PDF format).
	[[Rs vs 1/T Data]] <<FileUpload>>

	19
	Complete cavity performance summary table below:

Low field Qo [[Qo,LowField]]<<SciNot>>

Onset of FE (final, after processing) :

[[EFEonset,acc,final (MV/m)]]<<Float>>

[[EFEonset,pk,final (MV/m)]] << Calculation: EFEonset,pk,final = (EFEonset,acc,final) * (Epk/Eacc ratio) (as found in step 1) >><<Float>>
Maximum radiation (after all processing)[[Radmax (mR/hr)]]<<Float>>

Maximum fields

[[Eacc,max (MV/m)]]<<Float>> 

[[Epk,max (MV/m)]] << Calculation: Epk,max= (Eacc,max) * (Epk/Eacc ratio) (as found in step 1) >><<Float>>

[[Hpk,max (mT)]] << Calculation: Hpk,max = (Eacc,max) * (Hpk/Eacc ratio) (as found in step 1) >><<Float>>

Q0 at maximum field [[Q0,max field]]<<SciNot>>
Onset of Q-drop 
[[Q-DropOn,Eacc(MV/m)]]<<Float>>
[[Q-DropOn,Epk(MV/m)]] << Calculation: Q-DropOn,epk = Q-DropOn,Eacc) * (Epk/Eacc) (as found in step 1) >><<Float>>

<<Float>>
[[Q-DropOn,Hpk(mT)]] << Calculation: Q-DropOn,Hpk = Q-DropOn,Eacc) * (Hpk/Eacc ratio) (as found in step 1) >><<Float>>

MP (Multipacting) barrier observed ? <<YesNo>>     If yes, provide the following:
Type of barrier [[MP Barreir type]] {{hard, soft}} <<Radio>>
Onset of MP barrier [[Emp,acc (MV/m)]]<<Float>> [[Emp,pk (Mv/m)]] << Calculation: Emp,pk= (Emp,acc) * (Epk/Eacc ratio) (as found in step 1) >><<Float>>
Width of MP barrier [[Emp,w,acc (MV/m)]]<<Float>> [[Emp,w,pk (Mv/m)]] << Calculation: Emp,w,pk= (Emp,w,acc) * (Epk/Eacc ratio) (as found in step 1) >><<Float>>

Residual resistance (if measured) [[Rres]] (n)<<Float>>




