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25 Hz, 333 µA av.

0.3 Hz, 15 µA av.
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Neutralzation factor and stability (<1: stable) for δ2,max=2.1.

Electron cloud build-up for RCS inj. and ext. Electron cloud density vs
secondary yield δ2,max.
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Electron cloud density vs
secondary yield δ2,max.

0.23-0.780.07-0.15Stability
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0.01-0.05%0.35-5%Neutralization factor

extractionInjection

Neutralzation factor and stability (<1: stable) for δ2,max=2.1.

Electron cloud build-up for MR inj. and ext.
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Toyama, 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ST-AB Vol 5, 114402 (2002), Vol 6, 029901 (2002)

−−−−



K. Ohmi, T. 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Tomizawa, PAC2003, 3083.
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Carbon stripping foil at the RCS injection

Injection area•

Schematic layout of the H  injection system in horizontal plane−−−−



Electron trajectory @ stripping foil (RCS)



Halo collimator in the RCS

RCS

Max. loss at Collimator

5.5×1012 for181MeV injection

2.5×1012 for 400 MeV injection

prototype of the movable collimator

•
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Halo collimator in the RCS

RCS•

@ 4kW total loss 1012 loss



Halo collimator in the MR

MR

Prototype of the halo collimator

•

two - three scraper units/plane



Electron yields

 and 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Electron cloud really exsist?•
previous measurement was not clear (ECLOUD02)

Install an electron sweeping detector

                        scaled version of 

•
LANL“  design”

Bunched beam•
around transition energy and flat top

Coasting beam•
at the flat top energy 12 GeV



Setup•

50Ω

MR IV-5D

3µF+0.033µF / parallel

100kΩ

Center Control Room

Courtesy R. Macek, LANL

+50V

−800V / −950V

+20V

Oscilloscope
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Electron sweeping detector

     between a bending magnet and a steering magnet



Electron build-up due to bunched beam @ KEK-PS MR

Typical signal ( with 1M•  )ΩΩΩΩ

ΩΩΩΩ



Electron build-up due to bunched beam @ KEK-PS MR

Electron sweeping detector / 9 bunches•

 ΩΩΩΩ

500 ns



Electron build-up due to bunched beam @ KEK-PS MR

Electron sweeping detector / 8 bunches•

 ΩΩΩΩ

500 ns



Electron build-up due to bunched beam @ KEK-PS MR

Electron sweeping detector / 7 bunches•

 ΩΩΩΩ

500 ns



Electron build-up due to bunched beam @ KEK-PS MR

Electron sweeping detector / 6 bunches

    No electron signal for < 5 bunches

•

 ΩΩΩΩ

500 ns



Electron build-up due to bunched beam @ KEK-PS MR

Electron sweeping detector / 9 bunches•

 ΩΩΩΩ
1  sµµµµ



Electron build-up due to coasting beam @ KEK-PS MR

 and 



Electron build-up due to coasting beam @ KEK-PS MR
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Electron build-up due to coasting beam @ KEK-PS MR

Scintillation counter observe losses



Electron build-up due to coasting beam @ KEK-PS MR

Time constant 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Energy [GeV]
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Neutralization 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variables



Electron build-up due to coasting beam @ KEK-PS MR

Beam Intensity vs Electron•



E-cloud was observed in the bunched and coasting beam

<Bunched beam>

•

E-cloud is saturated within a few bunches

<Coasting beam>

•

E-cloud formation by coasting beam

      electron production rate 

•
 ~ 1 x1010 eµµµµ /s

( assuming detector efficiency ~ 0.04 )

           one order smaller than the calculated one with pressure data

      decay constant 

−−−−

 ~ 0.3 sττττ

Intensity dependence of electron density has threshold•

Small amount of beam loss affects the e-cloud density•


