
Loss factor measurement at KEKB 
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Raw data: BPM 1
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Raw data: BPM 2



 89

 89.5

 90

 90.5

 91

 91.5

 92

 0  0.2  0.4  0.6  0.8  1  1.2  1.4  1.6  1.8

P
h

a
s
e

 (
d

e
g

)

Ib (mA)

BPM1-A
1st measurement

2nd measurement

-45.8

-45.6

-45.4

-45.2

-45

-44.8

-44.6

-44.4

-44.2

-44

-43.8

 0  0.2  0.4  0.6  0.8  1  1.2  1.4  1.6  1.8

P
h

a
s
e

 (
d

e
g

)

Ib (mA)

BPM1-B
1st measurement

2nd measurement

-80.8

-80.6

-80.4

-80.2

-80

-79.8

-79.6

-79.4

-79.2

-79

 0  0.2  0.4  0.6  0.8  1  1.2  1.4  1.6  1.8

P
h

a
s
e

 (
d

e
g

)

Ib (mA)

BPM1-C
1st measurement

2nd measurement

-81

-80.5

-80

-79.5

-79

-78.5

-78

-77.5

-77

-76.5

 0  0.2  0.4  0.6  0.8  1  1.2  1.4  1.6  1.8

P
h

a
s
e

 (
d

e
g

)

Ib (mA)

BPM1-D
1st measurement

2nd measurement

Calibrated data: BPM 1

Beam phase at zero current is important…
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Beam phase at zero current is important…

Fi>ng the first two point 
at low currents to get the 
beam phase at zero current
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k//≈25 V/pC @ Ib = 1 mA

€ 

Vc sin(ϕs0 + Δϕs)
=U0 /e + k// (σ s)T0Ib
U0 =1.82MeV
Vc = 8MV
ϕs0 =13.15deg

Loss factor

Beam phase: 
FiGng first 
2 points
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Calculate bunch length: Gaussian fiGng
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RF power balance method 
E=3.594074 GeV @ Y(5S) 
(2009.10.26)

At Ib=1 mA, the k// results are similar 
from the RF power balance method  
and beam phase shi^ method

Strange slope…



•  E=3.128585 GeV
Total HOM power (kW)

Beam current (mA)

Total HOM power (kW)

Beam current (mA)

Bunch current (mA)

Total Loss factor (V/pC)

Jun. 2008

Reasonabe slope…



Accelerator physics seminar, KEK, Jul. 23, 2009 

Loss factor from calculated wake potential

•  Calculated loss factor is much smaller than measurement 
when sigma<5mm, but higher when sigma>7mm 

•  Loss factor due to CSR decays quickly when bunch length 
increases

Ieiri & Koiso, 2003



Accelerator physics seminar, KEK, Jul. 23, 2009 

•  Conclusions 
–  Beam phase shift method and RF power 

balance method agree at Ib=1 mA. 
– Measured loss factors (Oct. 26, 2009) at KEKB 

LER look more close to those calculated from 
numerical wake potentials(?) 

•  Streak camera data showed similar bunch 
lengthening as experiments in Nov., 2008


