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l. NEG coated pipes
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Pressure

1. Large scale application at RHIC B9} Tl Big gy :
e 60m installed in '03, 200m in '04, gl . € PW3ANEG py33
and more is planned for '05. ' ' '
e Not only in Q3-Q4, but also in IR. 5100 00341300 00343300 00:45:00  PW 3.2

e Activation, re- activation, and
saturation, aging, ...

e Pumping, SEY, electron and ion
desorption, ...

2. Evaluation in Run-4
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shot and 112-bunch high intensity

beams were used for evaluation. -
e Results were in general positive,

but with exception: Bi9 in 2 cases 4

of electron multipacting.

3. Plan for Run-5

o Evaluation by beam study. |
e Develop NEG coating at BNL.
e Tandem test stand for evaluation -

also for activation study? — Tandem test stand
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Il. Anti-grazing ridges

Primary RIC m.'.-.,.,
1. RHIC installation ~ I =T
« Five ridges each installed at Yo5and & || ,/}il]|
Bi5 for test. z2°
e Beam grazing angle scraping  ____, " il
produced ions are suspected to be =
responsible for RHIC warm electron b 5 P &
cloud. If true, then anti-grazing x(mmP. Thieberger

ridges may help.
2. Evaluation in Run-5

e Slow loss, warm dipole, one- turn
shot and 112- bunch high intensity
beams are planned for evaluation.

e Electron multipacting type pressure
rise is the most important evaluation. A.A. Krasnov, G. Stupakov, ECLOUD'04

e Aperture limitation study.
3. Surface as one aspect in EC cure /
o Serrated and grooved surfaces are r ?
in application and/or under study.
e Anti-grazing ridge is a new addition, _, 2¢m/D 10cmiDx8cmL

which is perhaps more relevant for
- H.C. Hseuh
RHIC warm section electron cloud. =

A+— dcm—m

primary electrons
l l l l secondary electrons
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lll. Transition pressure rise (o
. Transition pressure - o
1. Experiment background rise, IR2,10,12. d-Au .!
e Transition pressure rise affected :
experiment background in d- Au run. 10° L :
¢ In Run-4 Au-Au operation, transition .
pressure rise was also relevant at o .
- . e PY Max. goal .
hlghest intensities. o ° 28x6.6e9 Cu -
e Itis of concern in Cu-Cu run because 10 - © ‘.t Min. goal -
of 96e9 to 136e9 Au equiv. intensities. —» ® " M 4500969 Cu D
2. Experience in Run-3 and Run-4 80 100 120 140
e Transition pressure rise is related to Total intensity, 1e9 Au ions equiv.
total beam charge intensity.
. !\lot tight!y related to bunch spacing, g | Transiion >N
ion species and beam loss. «.l| |[Totellniersity, | pressure ! 3
e Might be caused by halo scraping | e P10
associated with beam momentum e %
spread. R ——
3. Plan fOr Run'5 T 4576, 300| KV Tlransition 1‘:\){:-_'&
e Copper operation may provide better BRI | Prossure | 1R
. . rise, IP10 ’na s
understanding. : f‘
e Further study, such as the RF voltage s
effect? ———— oot '
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IV. Rebucketing pressure rise

) Peak current, A

1. Experiment background sy 1.1e9 Au/bunch
2
o Rebucketing pressure rise directly .

affected experiment background in 10 f
Run-4 Au-Au operation. ! l
e This problem will be more serious — |
along with the improvement in the 0l —
beam rebucketing. T

2. Questions in Run-4

o Effects of bunch intensity, length, and
bunch spacing are better understood .,
as for normal electron multipacting.

Bunch length, ns
54 ) .

21102300 21303100 21304100

1E-9

4594, 45 bh

Pressure
Torr. G10

21301300 21302300 213035300 21304300

e The effect of vertical bump at the Time
Phobos is not as well understood. L —
e Sudden pressure drop at IR10 and . .,-i:'. °
IR12, but not at IR6. e R I TR T8
3. Mitigating the problem O S ey ey Fressure
e Larger bunch spacing helpedin — ? m3 W ‘
Run-4, agreeable with understanding 1.1 / P B R
of normal electron multipacting. 1 / X L P :"' oo,
e Possible cure from the understanding W .;,.o‘ _____ | Bunchint.
of RHIC warm EC? 0.7 1e9 Au

5
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V. Cold-bore pressure rise

1. Cold pressure rise is relevant

¢ |t could be a problem to RHIC design
of 112- bunch, 2e11 protons/bunch.

o It will be an e-RHIC intensity limit.

2. Observation and questions in Run-4

e Pressure rise observed for 112-bunch
high proton intensity study 5350.

e Interpolation into SPS dipole electron EC Threshold
cloud threshold shows that this could /' 1o’ 20 40 60 80 100 120 140
be a normal EC. Bunch spacing, ns

e Gas density at cold bore needs to be
confirmed. -

e No heat load was detected. ARCe

3. Preparation of study in Run-5

e Pumping to < 1e-2 Torr before cool —» | H.C. Hseuh
down to reduce the physi-sorbed gas |
to sub-monolayers at some locations, ... Y1 6-7
for comparison. \ VO 12-1

e Heat load and pressure observations k—\ "'":___:

will be modified for study.
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VL. lon desorption

EC Threshold '.Lllt. LHC

1. Relevant to RHIC intensity limit . LHC® o5ps

e Broad interest in many physical £ A ‘§P5,P5 &
societies, usually normal incidents. % L ided) | B
e Intensity limitation of some heavy ~ DAENE? KEKB 2
ion acgelerators, s_;craping incidents. 1 1 NLCIG&*S:? o .
e Large ion desorption may be related Bunch spacing, ns
to the RHIC run-away pressure rise ’
and warm section electron cloud. F. Zimmermann, ECLOUD'04
2. Observation at RHIC et S T
e Large ion desorption was observed | ssbsreni ;| H“‘“‘“%m
for run- away pressure rise and loss & “‘“"‘"”""“'CE““” ey s
related pressure rise, but EC and e — ST
non- beam ions may contribute. R AT SR N ¢ B R WU A DN

e Cases of collimator scraper induced
pressure rise imply very large ion

desorption rate, without interfering .
factors. —>
e Run-4 warm dipole and one- turn —
shot study results show that el Fmz2zBEE 1Y 0 N 1
further investigation is needed. EP"“S“;"&‘T"'; Mw
3. ATR SEY and ion production study? ISR e (. W T

Time 7



VII. Phobos magnet effect

1. Observation in Run-4

¢ In Au-Au run, pressure dropped when
the Phobos magnet ramped down. —>
Also, no rebucketing pressure rise
if the magnet is off.

¢ In p-p run, pressure dropped when
the magnet ramped up.

e Possible application in operation,
ramp up magnet later in Au-Au run,
ramp up earlier in p-p run?

2. Questions

e Quadrupole effect in electron trapping
and electron multipacting.

e Location of electron multipacting in
the Be pipe is not clear.

e Pressure rise situation deteriorated
in time, but some scrubbing effect
seems in place (page 5)?

3. Study in Run-5

o Study will be incorporated with the
experiment and operations.

BEBEROOKHISAWERN

PNATIONAL LABORATORY

1E-94 : Pressure
2 Torr. G10
1E-10}
03:30:00  03:35:00  503:40:00  03:45:00  03:50:00
. Fill 4738, Au
40000 = ; -
30007 Phobos
20001 magnet
1000 current, A
0 } } ; ; T
03:30:00  03:35:00  03:40:00  03:45:00  03:50:00
Time
1E-9% : Pressure
: . Torr. G10
1E-10¥ : ' ;
23:05:00  23:10300  23:15:00  23:20500  23:25:00 23330500
_ Fill 5191, p .
, 40007 _ :
000t Phobos :
20T magnet :
10007 current, A .
04 r = ' " "
23:05:00  23:10:00  23:15:00  23:20500  23:25:00 23330300
Time

8



