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Abstract

SuperKEKB, which is an upgrade project of KEKB, is an electron-positron collider with extremely high luminosity.
Collimators (movable masks) for Low Energy Ring (LER) of SuperKEKB have been designed to fit an antechamber
scheme of the vacuum system and will be operated to improve backgrounds in the particle detector named Belle II.
We’re developing two types of collimators; a horizontal and vertical collimator. The collimator has a pair of
horizontally or vertically opposed movable jaws with RF fingers. Each jaw travels independently through 5-25 mm
horizontally or 2-12 mm vertically in a distance between the beam axis and the tip of the jaw. The LER will operate
with high currents of short positron bunches, therefore it’s important to estimate the impedance of the collimators. In
this paper, the latest design and the results of the impedance calculations are presented.

1. [FLHIC

KEKB i3# 1V » 7 (HER: High Energy Ring, —=x
V¥ —: 8 GeV) & 5E TV > 7 (LER: Low Energy
Ring, =R/ ¥ —: 35 GeV)D X T LY v 7 aF A
&*Vtké EMEERIT 1.19 A(HER), 1.64 A(LER),
&5 BB HEE S ES—ZBEETE Y e
el 5.9 mm\ V— 7 V3 ) VT 4 Okl 2.11 X
10% ecm?%st Thovo, W )T 4 DI B L HETR
D=, 2010 4£ 6 A 30 H/ 5 KEKB [z 5 1k
LTW5,

Z® KEKB D7 v 77 L— REF#iIL SuperKEKB
EMEENTERY ., BEEY—2 0 ) 7 11X KEKB
DI 40 5D 8X10%® ecm1 TH D, Z D BIEME =
B3 % 7 SuperKEKB TILEEEN%Z 2.6 AHER),
3.6 A(LER), fEZilZd\T o EE Sy m~— & A%
0.30 mm(HER), 0.27 mm(LER)IZ T 5 Z L& HIFL T
Wb, FLE—L X AXF—FENEN T
GeV(HER) & 4 GeV(LER)IZEH SND, ZDT v/
T L—RIZxHET 570, BE— 281 TOREARTY
A NET T F oo N—AF—ADRELNTEY
B2 A7 LMIBE S KB e dOEEED T T
W5, SuperKEKB dD =X w3 g =2 71X 2014 4FFK
EHOALHIGSND TETH D,

aY A—=% (A[Eh~v A7) [TE—2HEIT O
0 — % | % 4 E T, ??h%*ﬁu“j T(Belle 1DD Ry 7
7Ty RERET A0S, 28
Har 2 AR =R MR EIE— L0 BE5ET S HM
THHEHENS, 2V A= IZFEE E— A HEE

EITARET RN T 7n—FF 560 HET 5,

SuperKEKB @ =1 2 v 3 9 = 7 B4k (Phase 1)1Z
BFszVA—F2oalr—varx2X1IICR7d,
Phase | DEETIZa ) A= 1XV » 7 O7 — 27 EHiZ
DIHFRET H, HER TlE KEKB TEHEH L TWi=&
it 16 B (2 BAKFESH 8 f EJm 8 B)YD =l
A =X ZHAMT5[1], LER TIET T F =3 —
AF—LIHIGLTEEFOa ) A =2 #F% L TH
D, alyva=rJiEE TITKEFHOa Y

A—HE2HBAVAN—NVTHTPTETHD, £k
AL HR(QCS) & Belle 1I(VXD 72 L)2SA v A h—)b
Sk 5 Phase Il £ T, LER (ZIZ/KFEH M 10 A,
FE M 3 B, B 13 AOa Y A—FE AR

—/1/?“5?/33(3?)6 ZIKE TIX SuperKEKB ﬁﬁ
a Y A—H DO, A & U AFE OIS
DNWTHET 5,

M——
e —> | —er
1

TSUKUBA
1
1

® I
]

SuperKEKB Main Ring
I

LER

________

NIKKO

WIG

'
1
1
I
1
1
I
1
1
I
1
1
I
1
1
I
1
1
I
1
1
I
1
1
I
1
1
I
1
1
I
1
'
H
1
1
! ARES WIGGLER
1
T T T
|WIGGLER| ARES |

ontal Collimator (KEKB type)
ertical Collimator (KEKB type)
ontal Collimator (SuperKEKB type)

Figure 1: Collimator Locations in Phase |
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(a) Horizontal Collimator (cut plane: z-x)

(b) Vertical Collimator (cut plane: y-z).

(c) Vertical Collimator (cut plane: z-x)

Figure 2: Schematic drawings of SuperKEKB type
collimator The x-, y- and z-axis refer to horizontal,
vertical and beam axis, respectively.
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Figure 3: Movable head with RF fingers
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(b) Kick Factor
Figure 4: Loss and kick factors for SuperKEKB type
horizontal and vertical collimator
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Figure 6: Impedance for SuperKEKB type vertical
collimator
4. Collective Effects

4.1 Potential Well Distortion
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4.2 Transverse Mode Coupling Instability
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Figure 7: Kick factors with different bunch lengths in
minimum apertures of the horizontal and vertical
collimator
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