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FEL1)2% (DR)

Parameters of the Damping Ring MACI0
Energy .1 Gev| 1.0
No. of bunch trains/ bunches per train 2/2
Circumference 135.5 m
Maximum stored current® 70.8 mA
Energy loss per turn 0.091 MV
Horizontal damping time 10.9 ms | 127
Injected-beam emittance 1700 nm | 2100
Equilibrium emittance(h/v) 41.4/2.07 nm | 14/ 1.4
Coupling 5 % 10
Emittance at extraction(h/v) 42.5/3.15 nm | 17.6/5.1
Energy band-width of injected beam + 1.5 %
Energy spread 0.055 A
Bunch length 6.5 mm | 5.4
Momentum compaction factor 0.0141 0.0019
Number of normal cells 32
Cavity voltage for 1.5 % bucket-height |.4 MV | 0.26
RF frequency 509 MHz
Inner diameter of chamber 32 mm
Bore diameter of magnets 44 mm
S - 8nclbunch (M. Kikuchi, MAC11)
thac— fﬁf‘ga_ - ; 1
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Accelerator Resonantly-coupled with Energy Storage

3-cavity system stabilized with the #z712-mode operation

Two SiC bullets per Waveguide
(top view)

consists of For KEKB-MR

Input Coupler Port

® HOM-damped accelerating cavity (A-cav),

® Energy-storage cavity with TEo13 (S-cav),

® Coupling cavity (C-cav)
with a parasitic-mode damper.

We use only this for the DR.

Two SiC bullets per Waveguide
T~
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GBP
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Eight SiC tiles per Groove

Along the beam axis «—1000mn___,
Perpendicular to the beam axis = e
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B N b= Bl TE 1% 0.82 193

(3 0 Z3fE AN)

Note: The DR cavity has been designed with the same basic structure as the ARES/A-Cav
on the basis of its successful experiences.




SuperKEKB/DR & & iR & a8

KEKBI ZHICTRAZ EEEDEBDHETL A EFEFN—X

(Dimensions in mm)

1. IEE—FEKEL: 508.887[MHz] (MRERIL)
2. MEEECEHR):  0.7[MV./ZZH] (SEEEL/ T —:133kW. Zif)——> RAZMVO L MEEE 4R
3. MFEEE (BBHEBE) :0.8[MV./ZER] (>EEEE%k/\T—:180kW.~ZE /)
4. ZRERE—LEFR: 70.8[mA] > (Super)KEKB-MR
5. HOMIRUR{K LT R THAJLFSIC LERBE, FoEINELY,
6. BHE—L/INA(T(GBP):BEYESIZRBTHEE
7. ZEiF-GBPERECIFE TSV O EALVELMEE 2 R/Q = 1500
8. [VILF-EHt /L2 & o .
9. NAIXT—ANFEEE: KEKB-MR /7L RERTHEAL:t 0% B 18 Q = 31420 (IACS100%)
10. HEERICHER[R—F>RUVEZEE (< 107-6[Pa]) TiE#x & Ry, = 4.7MQ
5324 (< 5360) fx /I - | 5662 »>
o' / -
-85 == Eq’a ‘ !
| B Re Hovins S
e = _I'l- | Taper
f 1 L. 30
. 4 [ T— Flange
— = | > r—
040 g 7 -
= 2
q L
< 00 =
. 128,] |, Bellow 8
o —
< P 72 10, L
72 7 GV

-



AFEFEOOAVHR—2Rb

. IR ZE R A

. HOMEREQ—F

. BIE—L/N/4T (GBP) (Z=;FM)
. BfE—L/NL( T (GBP) (Z2jR i)

B ON =

. . ‘:ﬁaig* BE _Lu.ll‘réﬂ'*ﬁ
U.D“E- l\:lélul:ﬁll : S
ZElF-GBP:&Ef O NEEZf: RFS—ILK

AEBEE, LEDAVR—RUMETAVIDESITHAITEA R, 9



1. ZBiRAE
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VEEBmXIIR(EXRVR, Al Fa—F . E=2—1HR—rE<)
V2DODANFEERZAR—FN (RO EDFHERAR—FELTER)

(Along the beam axis)

Cross-section: 240mm x 28mm

Gcs

Input-Coupler or Pumping Port (ICF203)

Tuner Port (ICF203)

(Dimensions in mm)

-3
) 556 _ ‘ ‘ l @ 4
) i - " View Port
_,/ ¥ w\\k,,../(é'z (ICF70)
Q::_,/ \ (Cross-section perpendicular to the beam axis)
150 256 150, 10
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2. HOMEKREO—F

VEIFEO—ROAE - SUS 6 SiC tiles as 1set
v HOMBRYR{K : SiC (Silicon Carbide) £53vH X Cross-section: 240 x 28
SRMRIZAS T
Fi % I+ L f-fE A Al
‘KEKB-MR/7 L RZERERL
v'Power Capability: ~1kW/1set(@1.3GHz)
v'"Max. HOM Power: ~30W.” &R &EO—K
v'"Max. Accl.-Mode Power: ~100W./ &K &0—K

o
o\l N
—
4
A 4
HOM ﬁ =
< > < > < > >
o Tl T 300 50
=32 y
>
Q| @
() ()
o S ﬂ—b
o - (Dimensions in mm) z
L =3
=z
()

12



A Set of SiC Tiles
for the DR Cavity/HOM-WG or GBP

6 SiC Tiles

Copper Plate with a Cooling Channel

(Y. Takeuchi)
SUS Frame for Welding

13

Cooling-Water Pipe Joint
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3. GBP(ZRE)

V18 :SUS

vVHOMB A : 4ty b DSICEAMIL (HOMERE EREL) 4-R10\
v'"Max. HOM Power: ~200W/GBP 4
v'"Max. Accl.-Mode Power: ~100W/GBP

(Dimensions in mm)

4-R3

544

a
\ 4

pl

| S |
| S|

(Cross-section perpendicular to the beam axis)

d
2l

(Along the beam axis) 15



GBP (2EFIE]) D ExEE
(201 1EEZE)

GBP:&E#EER 16



4. GBP (ZE;Rlim)

v# & :SUS

v HOMBRYR{K : 4tk DSICRAIL
v'"Max. HOM Power: ~200W/duct
v'"Max. Accl.-Mode Power: ~100W/duct

_ 30 1, l
* HELICOFLEX flange

A 4

(Cross-section perpendicular to the beam axis) (Along the beam axis) 17
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vHOMIR R {FHEL
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L 556
4-R10 [
\ (Dimensions in mm)
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(Cross-section perpendicular to the beam axis)

(Along the beam axis)




ARES
| Joint btwn C-cav and S-cav

SUS

“Welding - Disassembly
- ReWelding”

Possible Several Times

(Fixed with 16 M12 bolts)

Single-Bunch-Mode Operation

3 - Beam current: 70 mA (max.)
| - Bunch length: 24 mm

19
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SR DR E DRFAIE

Movable Tuner (mockup) HOM-WG GBP(mockup)

HOM-WG Network Analyzer

Input Coupler

Monitor (antenna) - § ' >
:

WG-Coax. Transformer

| Coupling Loop of the Input Coupler
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Typical Number of Mesh Cells / Wavelength
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Typical Number of Mesh Cells / Wavelength
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Q. NEtHFE
CST-MWS / B ATk Ay

Steps/Wavelength: 40 , Curved Element Order: 2
RO

=

>
Q e

=

<k

Py
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606234 Tetrahedrons

Q. (& argS,; MHEE
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arg(S,;) [deg]

argS11 from MWS, LoopAngle:75 deg

o
o
300
°
2501 |
200 R SN (SRS
(1]
1 50 Lo
1 00 OO UUTUUN: SRR O
(\ ]
509.1 5092

Frequency [MHz]

Nt
on

— Fit with the formula:

f

arg(Sll) = —2tan” |:Qext (T_Taj} + 6,

a

(Red: floating parameters in fitting)
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GdfidL with Fine Meshing
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Bl W—THE75°

Step2: TD

Step1 THR-IMRE—FZ T —ILFEL T,
TD(Time Domain) Thi#k.

0.0004707 T T T e T e R T
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(Created by using CST STUDIO SUITE)

Blue Region: Vacuum
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The Geometry Converted to GdfidL

Show Lines

= Right [

: Clean Quit Up Zoom in Colour PS | Grey PS Show Lines.
| ‘Hide Text | Prev View nter Down aom o Rotate | ‘Hide Text | Prev View
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GdfidL

terial boundaries

whiZ7a

(Dimensions in mm)

0.1mmMD Ay, 2 -H A X[ZT
GAdfidLIC& B T—I55tE

Finite-Difference Time-Domain parallel computation
using 10GB-memory and 64-cores in the PC cluster




W, [V/pC]

0.04

0.02

-0.02

Results of the Calculation (1/2)

Longitudinal Wakepotentials

— With the Fingers

0 02 04 06 08 1
S [m]

Suppressed and Damped!

Z, [Ohm]

Longitudinal Impedances

10 |

— With the Fir.!(.g::eirts*é

s =45m

4 6 8 10 12 14
Frequency [GHz]

No Resonance! | ..




Results of the Calculation (2/2)

Without the Fingers
With the Fingers

Loss Factor Loss Power
from the Loss Factor
[V/pC] [W]
0.017 9.7
0.00048 0.27

For the DR Parameters:
- Bunch Charge: 8nC
- Bunch Length: 6.5mm
- # of Bunches: 4/ring
- Circumference:135.5m

FHEIZHFEHEITH/\NT—I[E
0.27TW&EYE /P !
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