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Abstract
SRF cavity Field Emission (FE) presents a major 
diagnostics instrument on the cavity performance, save 
the FE levels differ significantly from one cavity test setup 
to another, making the analysis difficult. A comparison 
study complimented with a direct calibration of FE in the 
cavities tested with different auxiliaries and test stands 
(vertical / horizontal / module) is presented and discussed.

Figure 2: Cavities Tests Gamma Radiation Measurements Statistics.

Summary
Cavity Field Emission (FE) caused gamma radiation was measured on three different test 
stands: vertical (1 cavity, CW), horizontal (1 cavity, pulsed) and module test (8 cavities, 
pulsed), Fig.1 shows the gamma sensors positions on the test stands.
Pulsed (1 ms / 10 Hz) to CW integrated gradient ratio is 100, so the CW test must have 100 
times higher direct on-cavity measured radiation level. PXFEL3 (Fig.3) cavities 1 and 6 give 
agreeable results. For direct comparison of the data the infrastructure (shielding) and cavities 
positions (see Fig.1) must be taken into account as well.
Direct gamma radiation damping measurements with Co-60 gamma source results are 
presented in Fig.4, gamma source positions marked with a star in Fig.1
Cavities test gamma radiation measurements statistics (Fig.2) shows no significant difference 
between the test stands, still the vertical test statistics has much more data.
Module PXFEL3 cavities were tested together and separately after the disassembly without
treatment. Measurement results acquired from module, horizontal and vertical tests (Fig.3) are 
mostly close. The pulse/CW ratio, infrastructure damping, cavities positions and measurements 
errors must be compensating each other in given measurement range and precision.
Common FE high/low threshold can be set for all test stands, in our case 10-2 mGy/min.
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Figure 1: Cavity Test Stands Gamma Sensors (black orbs) positions.

20 21 22 23 24 25 26 27 28 29 30 31
10-6

10-5

10-4

10-3

10-2

10-1

G
am

m
a 

R
ad

ia
tio

n 
[m

G
y/

m
in

]

EACC [MV/m]

 module gun
 module dump
 vertical

1.Z135

20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
10-6

10-5

10-4

10-3

10-2

10-1

G
am

m
a 

R
ad

ia
tio

n 
[m

G
y/

m
in

]

EACC [MV/m]

 module gun
 module dump
 vertical

2.AC124

no gamma radiation in vertical test

15 16 17 18 19
10-5

10-4

10-3

10-2

G
am

m
a 

R
ad

ia
tio

n 
[m

G
y/

m
in

]

EACC [MV/m]

 module gun
 module dump
 horizontal

3.Z88

23 24 25 26 27 28
10-5

10-4

10-3

10-2

G
am

m
a 

R
ad

ia
tio

n 
[m

G
y/

m
in

]

EACC [MV/m]

 module gun
 module dump
 vertical

5.Z101

22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

10-5

10-4

10-3

10-2

10-1

G
am

m
a 

R
ad

ia
tio

n 
[m

G
y/

m
in

]

EACC [MV/m]

 module gun
 module dump
 vertical

4.Z134

12 13 14 15 16 17 18 19 20
10-5

10-4

10-3

10-2

10-1

G
am

m
a 

R
ad

ia
tio

n 
[m

G
y/

m
in

]

EACC [MV/m]

 horizontal
 vertical

6.AC127

no radiation measured in module

21 22 23 24
10-6

10-5

10-4

10-3

G
am

m
a 

R
ad

ia
tio

n 
[m

G
y/

m
in

]

EACC [MV/m]

 module gun
 module dump
 vertical

7.Z140

15 16 17 18 19 20 21 22 23 24 25 26 27
10-6

10-5

10-4

10-3

10-2

10-1

G
am

m
a 

R
ad

ia
tio

n 
[m

G
y/

m
in

]

EACC [MV/m]

 module gun
 module dump
 vertical

8.Z97

Figure 3: Module PXFEL3 cavities Gamma Radiation Measurements (raw data).

Figure 4: Gamma Radiation Damping Measurements.
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