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Part |: Residual gas composition
during RHIC pressure rise

Part |1: Solenoid field effect on RHIC
e-cloud
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Two type of pressurerises observed
at RHIC 2003 run
*the beam transition pressurerise
for ions
*the electron cloud induced
pressurerise at theinjection

Theresidual gascomposition during
multipacting and its evolution along the
pressureriseisvery helpful toward our

understanding in thiscritical issue
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Gas Composition and its Evolution

along the Pressure Rise(G2)-Beam
Trangtion Pressure Rise




More Concern about Gas
Composition and its Evolution
along
the Electron Cloud induced
pressurerise at theinjection

We will focus on that!



Gas Composition and its Evolution
along the Pressure Rise(G2)



Gas Composition and its Evolution
along the Pressure Rise(G12)



Gas Composition and its Evolution '
along the Pressure Rise(G4)
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Gas Composition and its Evolution
along the Pressure Rise(G8)



Different scale respect to the above
figure, where peak 2(H2) and 28
have been omitted, to show the

behaviour of the peak 18(H20)

Residual Gas Spectrum,
during multipacting

(CERN)
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Figure 5-fv Hesidual gas spectram, deving madlipecting,  Ihffevent seale respest o the
preceding fipure, where peaks 2 (W) and 25 have been omifted, to show the behaviowr of
the peak I8 (Hq ),



Extensive studies at CERN have shown that water vapour
playsan important role in the contribution of the SEY. It is
possible that the presence of water moleculesincreasesthe
sticking probability for other gases.

SEY
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RHIC Installed 11 x 5.2m x 12cmF TiZrV coated

pipes this summer (1} Calhods assesbl
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TiZrV NEG coating pipes



RHIC Electron Detector Solenoid & NEG Pipe Locations
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New Components for 2004 Run
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NEG still pumping
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Evidence of NEG saturation
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Part |. Residual gas composition
during RHIC pressurerise

Part |1: Solenoid field effect on
RHIC e-cloud
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Solenoid Field Effect(1)-May 30
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Solenoid Fields - 09 May 2003
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Solenoid Field Effect(2)-May 09

Gauss / Beam intensity times 1e11



winding solenoid
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if e~ tof-t,, = resonce effect

Resonance multipacting in solenoid
field when the electron time of flight is
equal to the bunch spacing
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Cyclotron Resonance
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Cyclotron Resonance at RHIC?

Cyclotron frequency does not match bunch spacing
-further study needed



B - Sweep during fill #3812. B can help to fully suppress
(N=1.5 +1010 p-pbh). the e-cloud during fill #3530.

(N=1.1 «10%° p-ph).
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Even at the maximum value of B,

Vp isonly reduced by afactor of ~3

(not enough to fully suppress the cloud).
~in RHIC we have ~7% solenoids covering,
Maybe mor e solenoid needed in the future.

Solenoid Field Effect(3)
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B(G)
EC was reduced by afactor ~50 by ~20G solenoid field.
However, there was no measurabl e effect on the instability
threshold when weak solenoids covering ~10% of thering
circumference were excited.
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The total solenoid length was about 130mm. Atypical axial magnetic field just
near the surface 1s about 206 at the solenoid current of A
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. ) Non-uniform Solenoid
Uniform Solenoid

Bz along axis-uniform ficld Bz along axis-non-uniform field

Solenoid Field Effect(4)



1002B ED Sol PS
PS ED SOL Name | sega pol seg b pol segc pol segd pol seg e pol Tot Len
1 yol-sol3.1 0.5 B 1 A 1 B 1 A 0.5 B 35
2 yo1-s0l3.2 1 A 1 B 1 A 1 B 4
3 bi1-sol3.1 1 1 1 1 4
4 bi1-sol3.2 1 1 1 1 4
5 yi2-5013.1 1 A 1 B 1 A 1 B 4
6 bo2-s0l3.1 0.5 B 0.5 A 1 B 1 A 1 B 3
* g1-solx 1 1 03 23
M g2-so0lx 1 1 03 23

1012A ED Sol PS
PS ED $OL Name | sega pol seghb pol segc pol seg d pol sege pol Tot Len
1 g11-solx.2 1 B 1 A 1 B 1 A 4
2 g11-solx.1 1 B 1 A 1 B 3
3 g12-solx 0.8 A 1 B 1 A 0.7 B 35
4 yo12-s0l3.1 1 B 1 A 1 B 1 A 4
5 bi12-s0l3.1.1 1 A 1 B 1 A 1 B 4
6 bi12-5013.1.2 1 A 1 B 1 A 1 B 4
7 bi12-s0l3.1.3 1 A 1 B 1 A 1 B 4
8 bi12-s03.2.1 1 A 1 B 1 A 1 B 4
9 bi12-5013.2.2 1 A 1 B 1 A 1 B 4
10 bi12-s0l3.2.3 1 A 1 B 1 A 0.8 B 3.8

All lengths are in meters.

Solenoid segments are arranged clockwise - segment B is to the right of segment A.

*No PS assigned to these solencids

Polarity conventions - not set in stone

Yellow or Blue beam pipes:

A polarity:positive current generates a magnetic field in the direction of the beam

B polarity: positive current generates field against the direction of the beam.

[A polarity-positive current generates a magnetic fieid in the direction of the BLUE beam

B polarity: positive current generates field against the direction of the BLUE beam.

Solenoid at RHIC tunndl & Solenoid PS



* Evidence that solenoid will help to reduce the
electron cloud build up

* Residual gas spectrum show electron stimulated
desorption due to multipacting

* Improve electron detector design

 Verify experimentally the effectiveness TiZrV NEG
coating to reduce the electron cloud build up after
activated at 250°C(dmax~ 1.1) and also after saturation
(dmax <1.2~1.3)

* More solenoid(~30%), more NEG pipes(~300m),
In-situ SEY measurement

Conclusions and Future Works



