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(R KEKE.

o e Introduction Bl

o Studies on ECI| at KEK B-factory (KEKB)

Using positron ring (LER)
E=3.5GeV,|=max.1.7 A, 1.2 mA/bunch (1.2x10-8 C)
Usually ~1400 bunches, 6 ~ 8 ns bunch spaces
Beam duct: 994 mm

Experiments to suppress electron emission
Solenoid field

/In situ SEY measurement

Beam duct with ante-chamber

Coatings with low SEY

- - Clearing Electrode [Plan]

» Here the results and plans are briefly reviewed.

~
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(S)‘ Beam Duct with Ante-chambers@%ﬁv

o Beam duct with ante-chamber (2003~):
Effective to reduce photoelectrons in beam channel
Also effective to dilute power density of SR

Important for high intensity machines: ex. Super B-
factories

o Use copper for high current machine
[Beam duct with antechamber] -

NEG Ch | istributi
anne Calculated distribution of

photoelectrons
[Only photoelectrons]
@ [No secondary electrons]

[No space charge]

Beam
SR , 'I :..-. -. -'.:..__-
[Beam Channel] [SR Channel] Cocoling Channel L < ~1/ 10
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(S)‘ Beam Duct with Ante-chambers@%ﬁ

o Copper ducts with an antechamber was manufactured
Installed in the KEKB positron ring
Electron current was measured using a electron monitor

[Test duct (pressing)]

1.7 3 i .
al "4 _ /| ry =

=

[Installed test duct]

YO e
Electron Monitor

(DC, Collector:+100 V, Repeller:-30V)
h, =112 mm

f o t=6mm
2007/03/1-2 ECL2, CERN 4




\KEKB

4 uest for CPV

€4 Beam Duct with Ante-chambers Q.

o Electron Monitor
Attached at the bottom of test chamber

Shield Grid

#30 mesh, ¢0.25 wire
Geometrical Transmission
Coefficient = 1/2

| — Retarding Grid (repeller)\,_
#30 mesh, ¢0.25 wire

.............. f’

% _§ | Area of collector :

N {1LC 6X5%5.9/4~40 mm?2
[l

RF shield for pumping port
\ ‘

Pump Port —=—

Acceptance
for fast electron

Anode - T  Electrons with an energy larger than the
repeller voltage and with an almost
normal incidence angle are measured in

— - Retarding
L100v | ;T'i— DC mode

Bias
) Reflect the average electron density
77 around bunches.
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D KEKB
S. Beam Duct with Ante- chambers@%

o Comparison with simple circular duct.

At low current (<100 mA) :
Photoelectron is well suppressed.

At high current (>1500 mA):
Secondary electron is important. === Surfaces with low SEY

[Linear Scale] [Meas.] [Log Scale] [MeaS]

2510 10 e
| | L I'L! E | o Nmmal Cham!m F““*Fh#"' 34
o Noimal Chamber | Bunchiém 1284 L | © Ate=Chamber
5 o Ame=Chamber 1&"
e 210 301V - E -30V
< ) =~ o 1128413|77
= | 1284377 < 10
T 1510 - F Duct with /
] .
E Duci with g 10”7 [_ante-chdmber o
QO . antefchani (3 ] ’n
e 110 v
E Circuldr E 10° o2
& . (’uct '§ i Circular
W s W e ° &| duct
q/ N 8°
ﬂ-ﬂﬂ'ﬁﬂﬂ““m m'"lws....... L
0 100

0 200 400 600 800 1000 1200 1400 1600 1000 10000

LER Current [mA] (/) LER Current [mA] ¢/ )
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(S)‘ Low SEY Coatings

o An essential way to suppress ECI at high current region
o Promising candidates:

TiN coating Y
Has long history for various apparatus.
NEG coatin — Focused on
g at KEKB
Developed by CERN and SAES Getters.
Has pumping effect. /

Rough surface (groove)
Proposed from BINP and SLAC
R&D is undergoing

DLC (Graphite), or Graphitization
Need further R&D

2007/03/1-2 ECL2, CERN 7



(E) Y)kexs

® e Low SEY Coatings ) L 8

o Methodology

Test chambers (Cu, TiN-coated and NEG-coated) were
installed in the KEKB positron ring.

Number of electrons near the beam orbit was measured
using an electron monitor, and compared each other.

Photoelectron yield and secondary electron yield was
estimated using a simulation of electron current.

2007/03/1-2 ECL2, CERN 8



(S)‘ Low SEY Coatings

o Ex.1: Measurement at an arciggg v
section (2004~) |
Direct SR of 6.4x1014

photons/s/m/mA was
irradiated at side wall.

Realistic condition
including photoelectrons

Incident angle: ~8 mrad 56m :
Test Chamber Q-Mag Q-Mag B-Mag
(2.56 m) —
] | ] ] I I
N @“ N N =153 m
lonization |, —
( '—=1P " (Electron monitor) e* Beam

gauge) (lon pump)

2007/03/1-2 ECL2, CERN 9



\KEKB

4 uest for CPV

e Low SEY Coatings

o Test chambers were baked before the installation at
150°C for 24 hours.

o NEG-coated chamber was baked /n s/itu after the

installation for at 180°C 6 hours followed by at 200°C for 2
hours.

Only test chamber
No /n situbaking for TiN-coated chamber

Baking section

Test Chamber @-Mag Q-Mag B-Mag
!2.56 mg
| @_ | | ] I I :
N o N N p=153m
| =1 EM ——
—IP et Beam

2007/03/1-2 ECL2, CERN 10
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o Vacuum scrubbing

10"

K o NEG Coating

o TiN Coating
& Cu (with salenaid)
& CU (Antecharmber, without solenoid)

g, Beam (';‘urrent = 200 - 1000 mA

n/ S [(molecules photon'1) / (Pa m° 5'1)]

10°

2007/03/1-2

10 10" 10® 10 10 10 10™

Photon Dose [photons m'1]

ECL2, CERN

\KEKB

4 uest for CPV

kekb.|p

NEG-coated chamber is the
lowest.

By a factor of 5 @1E24 ph./m
compared to copper.

Low gas desorption rate, and
pumping in itself.

But not so prominent as
reported so far.

< Only one chamber was
baked.

TiN-coated chamber was
much higher than copper at
first, but by a factor of 2
at1E24 ph./m.

11



.‘ 4 uest for cPV
- kekb-lls

(S). Low SEY Coatings

o Electron currents (/) were measured against beam
current (/) in a usual beam operation.

o Aging of SEY by electron bombardment was seen at the

beginning.
40— 110° _ 110
_— :| - Antechamber (Cu)l Vr =-30V ] . NEG . _ - TiN Vr =.30V
[ s o ] 810° 810
110° [ Cu el ‘NEG 'TiN
— s10° | . 1 _ 10 _ 610
~ & Py
T 610" [ N 410 410
410° [ I
[ 2107 210
210° | i ﬁ/
: e o . ‘ : o . L . . . . 4 i " ; ] 1] [
0 0 500 1000 1500 2000 0 0 500 1000 1500 2000 0 500 1000 1500 2000
LER Beam Current [mA] LER Beam Current [mA] LER Beam Current [mA]
Antechamber (Cu) NEG TiN
A baking at 150°C 24 hours A baking at 200°C for 2 hours A baking at 150°C 24 hours
before installation before operation in the before installation

tunnel to activate NEG

Electron Dose : 4x10-5A/1500mA/40mm?2~ 7x10-11C/s/mA/mm?
: 7x10-17%x40000x3600 ~ 1x10-2C/mm? = , ~2 days at

20l EH B ECL2, CERN 12
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Electron Current [A] (/)

Low SEY Coatings

\KEKB
P 4 uest for CPV
Sl —

o Cu, TiN, NEG for the same beam condition

12107 ———

110

g8 10"

[V =-30V
s F
610 _
- 3.77 bucket spacing
-
L TiN
21077 gl
0l il RE i EEERREE AEEVEREES
0 500 1000 1500 2000
Beam Current [mA] {Ib}
2007/03/1-2 ECL2, CERN

s 1

s Cu
s NEG Coating

l[M.ealls.l] ]

s TiN Coating

[ Electron dose >10mC/mm?3.

Cu

L 1/1284/377 (1284)

NEG

(After sufficient aging)

/, for NEG coating is almost
same as that of Cu, except
for high current.

/, for TiN coating is clearly
lower than those for Cu and
NEG (1/2 ~1/3).

TiN seems better from the
view point of small electron
numbers in the beam duct.

Little difference even after
additional baking of NEG-
coated chamber at 220°C for
2 hours.
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(S)‘ Low SEY Coatings

o Dependence on bunch filling pattern
For every case, /,(Cu) ~ LL(NEG) > /(TiN)

1/1284/3.77 (#1284) 4/200/3.77 (#800) 4/390/3 (#1500)
1.2 10° 110" ————————————e————————————— 110° —————————— ———
* Cu [MeaS.] i : SEG Coating [MeaS.] 1 : SEG Coating [MeaS.] i
110° L . N_EG Coating _ o [l TiN Coating / 1 . e TiN Coating i ]
e TiN ECcoatlng cu | 810 - 4{2_00!’3.?7 (@00, = 1 810 2139073 (1500) o 1
g 19® [ 1/1284/377 (1284) : Y, =30V 1 V. =-30v NEG |
[V, =-30V / 610° | / - 6 10° ]
NEG — ! 4 ] ]
< 610° < ' NEG 1 = -
—o ~° - { = ¥ TiN |
410° ] 410°
410° TiN : // TN ] / :
- 2 10° - V . 210° / 1
0 500 1000 1500 2000 0 500 1000 1500 0 500 1000 1500 2000
I, [mA] I, [MA]

I [mA]

1 RF bucket = 2 ns
1 mA / bunch = 1x108 C / bunch = 6.2x1010 e- / bunch

2007/03/1-2 ECL2, CERN 14
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Low SEY Coatings Qﬂ

o Simulation

o Method:

Understand the behavior of measured electron currents
Estimate the SEY (9,.,) and PEY (photoelectron yield, 7,)
of Cu, NEG and TiN.

“Macro” electrons (<104 electrons)
are traced from the emission, and the
number of electrons hitting the Y ==
bottom of duct (position of electron e
monitor) with an almost normal r =
incidence angle are counted. .
Emitting

.. Constant point of

SEY: Follows Furman’s formula photoelectrons
(constant profile with £__.=300eV)

Position of monitor

-0.35 1.35
E E [Example of electron trajectories
o0(E)=1.11x¢, ., x[ = j X [1— exp{— 2.3><( £ ] H (Only photoelectrons, No secondary

electrons, No space charge)]

2007/03/1-2 ECL2, CERN 15



(S)‘ Low SEY Coatings

o /, curves depend on 77, and o,

o Estimation of 77, and ¢o,,,, by curve fitting:
/, at low /, — photoelectrons are dominant — 7,
/, at hihg 4, — secondary electrons are dominant — ¢,

max
Jiiis [Low current] , _[Dependence on g,,,]
FELNG LN L R WL BHRT 310°
. Cu [Meas.] ] 11} 0 3.77 bucket spacing C
: : [ =2. aI
® NEG Coating ] L |~ =1.2] 1293 bunches [ ] 5max
- TlN CDat""Q 1 —o—d=1.6| Repeller -30V 20
X | —o—d=14 ] .
2100 | 1112841377 (1284) o s F |—e=d=20 o A
V— _30V o g L 210° b _o—g=10 ]
[ . [ |--m--d=05 n =0.1 / ]
3 < =--d=0.0| fe” " r‘/
110° :
[ e
i a-memE \ 4
ok T 1 0.0
0 500 1000 1500 2000

I [mA]
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Low SEY Coatings

KEKB
uest for CPV
kekb.Jp

o Curve fitting by scanning photoelectron yield 7, (0.1< 77, <
0.4) and Max. SEY 9., (0.8 <9, <2.0).

14 —————F—— ————————
(G/G,,, <11 ]
13 A TN 5 : 5
L | O NEG ]
[ | O cCu 88 O CU:
1.2
 A=05+407 8 1
1.1 0
: B@E NEG
1} E
[ A AITIN EH
0.9 f &@ UH
0.8 §
07 : PP P P PP M
0.1 0.15 02 0.25 0.3 0.35

n, [electrons photon'1]

o TiN coating seems better from view points of low ¢

o O
o The o

2007/03/1-2

max

1.5107°

510° [

3.77 bucket spacing

1293 bunches

1
0 500

1000 1500 2000
I, [MA]

max

[ = Cu[Celll](er=029- e{:m=1.23) 1 Repeller-30V

[| ™ NEG [Cal] (7,=0.25, 5 =099) ]

_ -. Z:J [Cal] (1,=0.14, 5 _=0.89) - = .Z e §max

;AZO%"E.)E,;G “ ; Cu |0.28-0.31 1.1-1.3

[ 112841377 (1284) "¢ 2™  NEG|0.22-0.27 0.9-1.1
w ]  TiN |0.13-0.15 0.8-1.0

and also low 7..
max Of NEG is lower than Cu, but not so clear due to the high 7..

of Cu, NEG and TiN is near to those measured in laboratory after
sufficient electron bombardment.

ECL2, CERN
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(S)‘ Low SEY Coatings

o Ref: Simulation well explained the dependence on
bunch fill pattern.

[Meas.] [Cal ]
s10® —m—m—m—m—m—m——————7———7——— 1610° ———————1———v——1———r—
= 4/200/4 (800) TiN ; | —=— 1/800/4 [Cal] TiN
e 4/200/3.77 (800) | || —e— 1/800/3.77 [Cal]
¢ 1/1293/3.77 (1293) ——1/1293/3.77 [Cal]
[| ~ 4/200/3 (800) l [| —¥—1/800/3 [Cal] 1/1500/3
610° H & 4/390/3 (1500) 350 1.2 10° H—a— 1/1500/3 [Cal]
v =30V | 'Vr=—30V
o #/200/4 [ n,=0.14 1Y800/4
< 410 < g10° max = 09 =
o | 4/200/3.77 1/1293/3.77 | ~° [ A =1 VB0osTT 1/1293/3.77 4

210°° 410°

0 50 1000 1500 2000 0 500 1000 1500 2000
I [MA] fy IMA]
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(S)‘ Low SEY Coatings

o Ex.2: Measurement at a straight section (2006~)
Low direct SR : 3.3x10'2 photons/s/m/mA (<1/100 of arc)
Eliminate the effect of SR

o Copper, TiN coating and
NEG coating

The same procedure to the
experiment at arc section

Baking section ~ ~80 m from the last bending

< i il ->
Test Chamber RE section
51.2 mg / /
[ 7/ | |
& !
—
::: EM et Beam

1—i|IP

2007/03/1-2 ECL2, CERN 19
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Low SEY Coatings e

\KEKB

4 uest for CPV

o Measured electron currents (/) for Cu, NEG-coating and
TiN-coating at the same condition

[Straight Section]

1.210" ————
| @ Cu
- H ® NEG Coating [Meas.] Cu
— 110" L e TiN Coating
— - 1/1389/3.5
<L g10° [.Vr=-1000V
S ;
% 610° [ .I NEG
a : —r’
= . i
O 410
B - o
@ [ TiN ]
W 2q0®
0 500 1000 1500 2000

Beam Current [mA] (fb)

2007/03/1-2

ECL2, CERN

/., for NEG coating is 2/3 - 1/2
of that for Cu.

/, for TiN coating is 1/3 - 1/4 of
that for Cu.

NEG is clearly lower than Cu.

TiN again seems better from
the view point of small
electron numbers in the
beam duct.

Little difference even after
additional baking of NEG-
coated chamber at 200°C for
2 hours.
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\KEKB

4 uest for CPV

(s)' Low SEY Coatings
o Dependence on bunch filling patterns

For every case, /(Cu) > L (NEG) > /(TiN)
Small direct SR made the effect of ¢, _, clearer.

1/1389/3.5 (#1284) 4/200/3 (#800) 4/200/4 (#800)
L2107 e 810° , oy ]
LI e NEecoating| [Meas] cu 710° f| o NEG Coating|[Me@S,]CY  #7 e NEG Coating| [Me@S.] £l
110 _® TiN Coating ® TIN Coating P 25107 [| & TiN Coating '
[ 1/1389/3.5 U e v 41200/4 (800) I
810" [-Vr=:1000 s [ vr=-1000v . 2107 [VL.2=1000V
_ [ 510 . 5
— [ . < i . NEG | = : S NEG
< §10° s NEG S@ 410° '° im 15107 2
i I ﬂ == o .
410° ] 2 1107 : /
i TiN 5 10° i
2 10
: | 0 i
0 i 0 200 400 600 800 1o0( 0 200 400 600 800 1000 1200 1400
0 500 1000 1500 2000 T
I [MA] » [MA]

I [mA]

1 RF bucket = 2 ns
1 mA / bunch = 1x108 C / bunch = 6.2x1010 e- / bunch

ECL2, CERN 21
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(S)‘ Low SEY Coatings

o /[, curves depend on 7, and J,,,, — curve fitting

o Estimation of 7, and ¢, :
/, at low /, — too low current , and cannot measure /,

— assume the same 7, as before.
/, at high 4, (>1500mA) — 9,,.,

-f 12107 max
[| —e—Cu ——§=1.2 1 .
[| —=—TiN coating [Meas.] 107 L |oe=t [Cal] ) ]
3 10°? [| —«—NEG coating B o—5=1.0 :
I L | ——s5=009 3.5 bucket spacing
-1”389;3'5 el |——s5=08 1389 bunches
st 4 aig [ Repelier~1000V

I [A]
EEN (=)}
= =
\ -
L [A]
(7]
o
[HEY
N
8. 'lon
o
o)

0 100 200 300 400 500 600 700 : 500 L (Ll 2000
I [mA]
I ImA] 2

20\.’ LA SASJ BN By < !—vu—2’ CERN 22



© Low SEY Coatings @fﬁ

o Curve fitting by scanning photoelectron yield 7, and Max.
SEY o,

ax 3.5 bucket spacing

14 ————————r————r 15107 —————————————— 1389 bunches
O Cu [Straight (Fuiji)] B Cu [Cal]me=ﬂ.28. 5max=1.2} Repeller -1000V
13 |- g ?IIIE\JG _ n NFG [Cal](r;f=ﬂ.23, CSma_x=1'1) . The same 7, were
— - ] B TiN[Cal] (7,=0.12. 5 =1.0) assumed.
1.2 _A— = OO . ' 10_? S
[ 1/1389/3.5 (1389) 8% ] il e
- \Vr=-1000 V m L -
. 1.1 B e ] © ST Cu Me §max
= 1 = ] o A=1.1-13 NEG
S i 0 ] .
U]y 0 1 :;”98%363 Cu |0.28 1.1-1.25
N 1 s pnt
08 A% . . NEG[0.23 1.0-1.15
[ TAA ] TiN
08 L.."%. = .
: =28 TiN |0.12 0.8-1.0
0.1 0.15 0.2 0.25 0.3 0.35 0 500 1000 1500 2000
7, [electrons photon'] I ImA]

o Measured /, can be reproduced with estimated ¢, and 7., which are
consistent with those obtained at arc section.

o TiN still seems better from a view point of low 9., and also low 7.

2007/03/1-2 ECL2, CERN 23
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4 uest for CPV

@ Low SEY Coatings

e
o Ref: The simulation well explained the dependence on

bunch fill pattern.

4107 ————————— s 410 —m—m—m————————7—
F| w4500 2 (2000) Cu [Meas] ] | —m—4_500_2 (2000) y Cu [Cal] [Cal] ;
& 11389 _3.5(1389) :+1_1389_3.5(1389)
¥ 47200 4 (500) —¥—4_200_4 (800}
Ll 4 471008 (400) ] | —&— 4 100_8 (400)
3107 3107
r V. =-1000V 4 000/ : r V. =-1000V 4 000/
im 2107 im 2107 |
R - b 1/1389/3.5 | - 1/1389/3.5
4/200/3 e / : : 4/200/3 / ]
v 4/500/2 - | \ 4/500/2
1107 ’ 1107 N /f
4/100/8 | 4/100/8
0 et 0 — :
: A00 1000 1500 2000 0 500 1000 1500 2000
fb [mA] _,ib [mA]
ECL2, CERN 24
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E_, . KEKB

i Low SEY Coatings @5

o Ref: Electron density can be estimated by the electron
current at a high repeller voltage. (by K.Kanazawa, KEK)

Repeller voltage =-1000V.

. D(D?)[1,1383.3.5]Cg
" D(D7)[1,1369.3 SINEG-A Volume where electrons
SO o = can obtain the energy was
o & | taking into account.
- Z: - u .
E Accuracy: in a factor of 3
3 (=R K | : .
Z & / | [Region of acceleration]
% 1510'" ' L M NEG 12 _
5 .. '_'_.;;:;.‘. 10 / A
BP0 ST NG || Lf | V=500 V > _
n £ s — ol
2 D
d
0
0 05 1 15

LER Bunch Current [mA]

KEKB LER Bunch Current [mA]

K.Kanazawa et al., PAC2005, p.1054
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o Effective in magnetic field
o Proposed hereis arod type supported by a ceramics with
thin metal coating (high resistivity)
Little interference with beams
:deea) was proposed by F. Caspers as “invisible electrode”
‘87
Already adopted at DA®NE as ion clearing electrodes

Similarstrgiirs.bathess Proreselas i An Talanlor KEKB
Iy

Collimator
Head

SiC

BearV'

Support
“Beam duct

Ceramics (¢,=4)
2007/03/1-2 ECL2, CERw 20
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o Ref: Collimator for test
Head: 90mm x 5§ mm x 4 mm (Cu-coated Al,O;)

Support: 6mm x 4 mm x 30 mm (Al,O4, Ti coating ~ 1um)

Resistivity = 2.4 kQ

Jt~125 @1.3 GHz (£ thickness of coatirlgg 2 Skin denth
= _.|— : Skin de
oUo 7

Clearing Electrode

Beam test is now proceeding.

Ti Coating

Mask Head

[Inside View] [Mask Head]

2007/03/1-2 ECL2, CERN 27



@ Clearing Electrode @—'Sﬂﬂi

o Concept of a clearing electrode
Model: Wire (Rod) type

Beam duct

-ED-l-I]--II-II-‘IHE 0 10 =20 20 40 50
L.Wang et al.,

EPAC2006 Feed-through

Ceramics Support

Ceramics Support
with thin metal -~ |
coating

2007/03/1-2 ECL2, CERN 28
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\KEKB

Clearing Electrode
o Calculated Loss factor by MAFIA

Electrode (Rod): 8 mm from wall, Y3mm,"4mm, “1m
Support: 94.8 mm (Al, O3, £,=9.0)

Metal coating: 0.8 mm thickness, W2mm, }128mm
Duct: #©@4mm, 2.4m

Feed-through:*40mm 1 WL i
1/4 model (2 electrodes) 310" omerrr—perrer g g
: o =8mm |
g 210" °_"‘H\ k _
Electrode f—;’ ; \ ]
_— 5 g 110" o9 |
g Support ; ;
"~ Feed-through 5 ‘
) (LAl SERFRERFERRRY: ARRRRSEFIRETS EREREFERIIVEN LERRNEREREIIRY
g\ 10 10" 10" 10' 10°

51t (@1.35GHz)
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o Calculated Impedance

15

;Z:// 10 o

—Real part

——Imaginary part

o =1e5

A A AR

UAAWAN

z 19

/!
i

VIVVY

-5
-10
-15
0 510° 110° 1510° 210" 2510 310°
f[Hz]
5000 ; ;
——Real part c = leb
ZT —Imaginary part ﬂt — C 04
£
=) 0 \I IYAYAVAAY N4 i ‘9\6>\Q;>6:
N»—
-5000
0 510" 1 10° 1510° 210  2510°  310°
f[Hz] .
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{ uest for CPV
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Clearing Electrode

— ;a par G+ 01
—:Tnag:ilnar:( part &t = 43 ﬂ n |
|

|
N i 1

0 510

IV
510" 1510° 210" 2510° 3 10°
fHz]
T T
—Real part = —
w\ —— Imaginary part C.“ _OA]; Ny N
\\\,\j\_ Nt=43 g b
NSANNANNANNAAA

oA\ AN ANTAN F .

F\/\N AVAY/

7 i

2

9

i
° 2510 310

1510 210
f[Hz]
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S Clearing Electrode Qﬁ

o Calculated shunt impedance at 1.35 GHz

RS 5 o [t/ m] 1 RT o [1/Qm]
10°

q 2
10 10 10 10 10 10° 10 10
TT T T TT W T T [EMTTT T PR T T T 1':'2 103 T T T [T T[T T T T T [ET T T

; Jiipun
Q - : '\\

10" |

R [
Py
/ g
O

Q]
O

I e L

107 ¢
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de : KEKB
%. Clearing Electrode @%

o Output Voltage
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Reduce loss (thinner electrode??)
Heating of electrode?

Evaluation for CBI, Microwave Instability?
Bending?, Other type??, etc.
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©

°® Clearing Electrode

o Beam test at a wiggler section

Length of one magnet: 250 mm
By =0.75T

Beam Duct: 494 mm
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o Test Chamber
Design is now proceeding.
Electrode: bottom
Electron monitor: top
5 strips
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© Summary @—5*5';8

o R&D to suppress ECI effect has been proceeding at KEK
using KEKB positron ring

o Beam duct with ante-chambers was found to be very
effective to reduce photoelectrons, by several orders.

o TiN and NEG coatings reduce the electron density even at

high current, by factors.

TiN coating seems the most promising one at present considering
both PEY and SEY.

Experiments for a beam ducts with ante-chambers with TiN
coating is planned.

o A rod type clearing electrode is now under consideration.
Calculation of RF properties are undergoing.

Beam test at a wiggle section is planed, where other types of
clearing electrode, and surfaces, can be tested.
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(S)‘ Beam Duct with Ante-chamb

o Solenoid field (2002~,
mainly by H.Fukuma)

Suppression of vertical
beam-size blow-up

2007/03/1-2

Type Length Diamet | Turns Bz (center)
(mm) er @ 5A
(mm) (Gauss)
Bobbin 150 - 148 250(typ.) | 45
650
Bobbinless | 40 220 190, 200 | 48
Bobbinless | 40 250 200 43
Bobbinless | 40 300 200 37
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@ Beam Duct with Ante-chambers@%ﬁv

o Solenoid field (2002~, mainly by H.Fukuma)

Suppression of vertical beam-size blow-up
Long train for physicsrun (4
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(S)‘ Beam Duct with Ante-chambers@%ﬁv
o Solenoid field (2002~, mainly by H.Fukuma)

Suppression of vertical beam-size blow-up

Luminosity

After 1st installation
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Specific luminosity

Effect of solenoid
(after second installation)
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