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Luminosity & lifetime

June 30, 2020 K. Oide

The luminosity can be written in terms of specific luminosity as:

L = e2NbN+N�f
2
0Lsp , (1)

where N±, Nb, f0 are the particles/bunch, bunches/ring, and the revolution
frequency, respectively. At the equilibrium, N± must balance with the injector
currents I±inj as:

eN±Nbf0 = I±inj"±⌧± , (2)

where ⌧± and "± are the lifetimes and the injection e�ciencies of e± beams.
Then the luminosity is expressed as

L = I+inj"+I�inj"�
⌧+⌧�
Nb

Lsp . (3)
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B) Layout of LINAC, BT, Injection to MR

Green: Emittance measured with wire scanners(WS)

BCS: Bunch Compression System

ECS: Energy Compression System
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Layout of LINAC, BT, Background(BG) monitors in MR
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Belle II
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Diamond detectors at VXD in Phase3

Most sensitive to the Background (BG) on Belle2.

e- beam directly injects into HER

e+ beam injects into LER via DR.

MR
Many loss monitors are around the MR.

The signals from the Diamonds and the loss monitors are carefully monitored to keep the BG low.
Some aborts are avoided by stopping injection when the signals are high.

primary e- for e+: Therminic Gun
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Residual Dispersion in the BT line

�2��AC�9��2��AC�9�-�!"A'E��AA8

• One of the causes of increased emittance is dispersion leakages. 
• The dispersions have been corrected for each BT arc one by one.
• After that the dispersion of the BTs overall were measured by changing the beam energy.
• For e- line, the dispersion leak is almost good.
• Non-negligible residual dispersion is still observed especially in e+ BT.
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Simulation result: 

M. Kikuchi

Measured dispersion at the end of LINAC
The dispersion leaks at the ECS cavity.

• When the beam with dispersion is accelerated by RF cavity, hd converts to 
betatron oscillation and causes emittance growth.
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T. Mori

BL along the horizontal direction
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DIfference from 
design dispersion

ECS ηx = 0.50 m @Acc. ECS ηx = 0.15 m @Acc. 0��.5���E1
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Emittance Explosion in Electron BT :
A possible explanation
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