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l;l’l.‘: ILCSC Parameters Reports (R. Heuer)
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Removing safety margins in the energy reach is
E.,, adjustable (scan) from 200 — 500 GeV acceptable but should be recoverable without
Peak Luminosity 2 x 10% cm2sec! extra construction. The max luminosity is not
> Ldt = 500 fb! in 4 years needed at the top energy (500 GeV), however .....

Energy stability and precision below 0.1%
The interaction region (IR) should allow for two

Electron polarization of at least 80% . i
experiments ..... the two experiments could share a

Wl bl DR SC b L SR common IR, provided that the detector changeover

can be accomplished in approximately 1 week.
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 International collaboration R&D effort: 2006 simulation campaign
culminating in the recommendation for the damping ring
circumference reduced from 17 km to 12km [electron cloud safe]
and then further reduced to 6km [red flag].

* An electron cloud expected in the 6km positron Damping Ring,
but simulations give increased confidence on possible remedies
as clearing electrodes and grooves.

« Substantial R&D is needed to confirm possible mitigation
techniques.



",IE Compare options:
simulations recent history

WIGGLER APERTURE 46 mm

ARC beam pi;_:lg rad=22mm round M Instability threshold
Photon reflectivity 80% Single-bunch instability thresholds B SEY=1.2
O SEY=1.2 + solenoid
1.0E+13 T OSEY=1.4
C : O SEY=1.4 + solenoid
T 6kmDR 1 12kmDR
i MOMINAL LCWEGE OPTICN LMW OFTICN
] NG train gaps MG train gaps TRAIN GAPS 44/52 hunch
1
i

i NOtrain gaps

1.0E+10

1 x 6km DR 2 x 6km DR 2 x 6km DR 2 x 6km DR
LowQ LowQ+Gaps

Cloud density near (r=1mm) beam (m=3) before bunch passage, values are taken at a cloud
equilibrium density. Solenoids decrease the cloud density in DRIFT regions, where they are only
effective. Compare options LowQ and LowQ+train gaps. All cases wiggler aperture 46mm.
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Expose samples to PEP-II LER synchrotron radiation and electron conditioning.
Then, measure Secondary Electron Yield (SEY) in laboratory. Samples
transferred under vacuum.

RF seal location
PEP-11 LER side
D
Coated sample
exposed to SR in .
contact to chamber
through RF seal
D
+ }{ RF seal provide both RF sealing and
| thermal contact (Synch radiation
T T load = 1W/cm at 4.7A)
010 .200
r— (1
] Complementary to SPS and KEK studies




'-,IE PEP-II test chambers installation

SEY TEST STATION GROOVE CHAMBERS EXPERIMENT
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"'E SEY test station in PEP-Il LER




"'5 SEY test station in PEP-II LER
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i ,lE Fin/Flat TiN chambers in PEP-Il LER
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Rectangular fin aluminum chambers (extrusion) and TiN coating



';'IE Secondary Electron Yield Measurements at SLAC

LER Grooved Test Chamber
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vacuum side

Grooved chambers

PEP-II tunnel side

FINS AND NO-FINS CHAMBERS
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"IE Collector signals vs PEP-II LER current
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Collector signals vs PEP-II LER current
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Stainless steel chamber

Flat TiN chamber

electron detector signal in stainless steel SEY test chamber is a factor 50-100
larger than-in-grooves and-flat TIN chambers. Photoelectrons signal-in-flat is
lower than grooves due to surface ratio..?! LER current is .. still raising up to 4A



1M SEY test chamber
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Analyzer Current vs. Retard V

(15 minutes or so)
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i Projects

ONGOING TESTS AT SLAC:

TEST in LOCATION Ready for Status
INSTALLATION
Ready
SEY TESTS STRAIGHT | PEP-Il LER PR12 | November 2006
Coating of
FINS RECTANG. STRAIGHT | PEP-Il LER PR12 | November 2006 extruded Al
chambers
ONGOING PROJECTS:
CLEARING :
ELECTRODES BEND PEP-Il LER PR12 2008 Design
FINS TRIANG. BEND PEP-Il LER PR12 2008 Design




- ;',l'l: Remedies against ecloud: clearing electrodes
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Test Chamber Assembly, 1.5M Long (59.007)

6" CFF, Non-Rotatable

6" CFF, Rotatable

">~ Vacuum Tube, 3.75 OD x 3.51 ID

%,  Feedthrough,

Ceramtec #1084-01-W




Test Chamber with Electrode

Electrode, Copper
0.063" x 2.0” x 50.0”
(49.606” between
feedthrough centers)




Dimensions:

L;o=630 mm _
L, pp=115mm 1st Geometry: 2 Ports 50 Oh

Rpipe=44 mm :
$=60 deg \ et
h1,h3,h3=5 mm Z

t=2 mm

2nd Geometry: 1 Ports 50 Ohm
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i HFSS Results on Copper electrode
"o stainless steel chamber

R=22mm (stainless steel) housing with Cu electrode

. 14
—2 ponts

T T T
. : : 1 ] 1 1 1 1 ] 1 1
. i : 1 1 1 1 1 1 i i 1
A 3 : 1 1 1 1 1 1 i i |
: P : ' ' ' ' ' ' ' ' i
: s 2 1 1 1 1 1 1 i i |
BT ) IO - S e 0 e e s g e e - {2 SN NS, NN SN UM VUMD, SIS SV R ) S————
. B : S 1 ] I 1 1 1 ] ] i
: i 2 ' ' ' ' ' ' ' ' i
: : 3 1 i 1 1 1 1 i i i
: i : 1 1 1 1 1 1 i i i
: : % : 1 1 1 1 1 1 ] ] |
i . s 3 : 1 1 1 1 1 1 ] ] |
5 . 7 % ) ']D_ _____________________________________________________________________________________
: i 2 : 1 I 1 I 1 I ] I
] 2} ¥ r 1 1 1 1 1 1 1
2 4 : i 1 i i
i ¢ : 1 i i
3 5 ¥ 1 1 1
0 : : - 1 i i
: 3 i i ]
1 ] ]
i i
i i
= ' '
i 1
1
i i
' '

Z||, Ohm

frequency [GH.Z] fIfo

(Z}=0.48 Ohm in (59.5-4403)MH:=

Frascati results A. Krasnykh, SLAC, February 2007

Long. Impedance: power deposited to electrode ~10W with PEP-II beam, and
~2W for ILC DR beam



To reduce the impedance &
manufacture
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Al with SEY=2.7

I

I Coating to get a SEY~1.74 I

0.8+ f
o7
o | g
Grooved surface, SEY ~<1.0 L) ‘,..*
0.5 |
T f
Need more optimization 0414
to minimize SEY! 03 With sharp tips

Effective SEY of an isosceles triangular 0.2

surface with rounded tip. dmax=1.74, 0.1 . : : . . .
Emax=330eV. BO=0 2Tesla 0 100 200 300 400 500 600 700
Rtip=0.254mm, W=2mm. Energy (eV)

SLAC ILC R&D meeting Nov. 27, 2006

L. Wang, SLAC




Smoother tips spoil effectiveness oy
of grooves (POSINST) e

Max of cloud density vs. groove-tip radius Max of cloud density vs. height h,
for two groove height h, for 3 choicesof groove-tip radius
2 f : 27 _ '
| .- S m— . ° ."""-:1__‘1&(-)5.“:
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K Spoiling effect of smooth groove-tips can be compensated by
making the grooves deeper.

K Generally, a finite groove-tip radius enhances dependence
of groove effectiveness on groove height

M. Venturini, M. Furman LBNL 20 Feb. 20026
s | qWrence Berkeley National Laboratory—



Cylinder wall thickness 8mm

DESCRIPTION ‘DW M FHKH}AP‘-{D|D&TE

Triangular groove chamber
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i Layout installation — in PEP-II

g3.5” $1.73" Proposed reduction

N / in chamber diameter

_____ Chamber
; Cross

section

|? | 22" =2 S
5 5 ’ (D-BOX) (D-BOX)
— —
BEND BEND:! BEND BEND

tapered spool Grooved Clearing tapered
chamber 1 chamber chamber?! electrode chamber 2
chamber

M. Pivi SLAC -February 20, 2007 D-BOX=diagnostic box, electron detection centered on BEND and 13.5” long



:ln  Simulation plans for FY07 /FY08

At SLAC, developing self-consistent simulation code including e-cloud build-up and
beam instabilities. It allows: parallel computation (Message Passing Interface - MPI),
tracking the beam in a MAD lattice for ILC DR, interaction with cloud at each element in
the ring and with different cloud distribution, single- and coupled-bunch instability
studies, threshold for SEY, dynamic aperture and frequency map analysis, tune shift ...
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,',IE CMAD status

Beam-cloud interaction: resolve pinching and kick bunch particles at each element
in ring, with given electron cloud distributions in different elements (wigglers, bend,
guad sext fields). Completed. Single-bunch instability preliminary studies ongoing.

Electron cloud build-up (SEY, vacuum chamber, etc.) to be added soon.

1.x 107
: vS:O.067
7.x 1071} e- density 110 e/m?
macrop=100000
—_ 3. X 10_12 I | E 1Lx10% |
; ;: 1% 1%
B 3 x107} g
ﬁ ; L% 10
2 % 10—13 L % % o s 8 6 80 0 6 80 5 60 85 8 88 888t s e e e 0w i : Lx 109
15 x lo_ll [ T E_ 100000
].. >'< 10_12 ! . . . . ! . . . . ! . . . . ! . . . . ! . . . . ! . . . : ! : . : : . .\L[Ill'
0 5 10 15 20 25 30
Turns Electron cloud distribution in bends

First results: few synchrotron oscillation periods (9min * 320 CPUs / and straights (so far from POSINST)

turn) CMAD tracking, ILC DR beam at extraction, with average
cloud density 1e10 e/m3 (below threshold).

Bottleneck => in ILC DR, beam aspect ratio reaches Ox/Oy=200, demanding Particle
in Cell grid ratios num-gridx >> num-gridy, to correctly simulate Electric field.
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