Development of
RF Accelerating Structure
for the Damping Ring
of the SuperKEKB Injector

Simulation Aspects




Simulation to Design the RF Accelerating Cavity
in the RF Section of

the Damping Ring (DR)

e+ DR

for SuperKEKB e+ Main Ring (MR)
Circumference 135.5 m
Beam Energy 1.0 GeV
Number of Bunch Trains 2
Number of Bunches/Train 2
Maximum Stored Beam Current 70.8 mA
Momentum Compaction Factor 0.00356 -
Equilibrium Emittance 14.4 nm ﬁ * f Qf
Bunch Length 5.0 mm ‘
Vc 0.5 MV
RF Frequency 508.887 MHz
Synchrotron Tune 0.008
Horizontal Damping Time 12 ms \
Etc. - Tﬁ%%;i”

. (N.T1da)
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Basic Conditions
in Designing the RF Section

B Accel.-Mode Frequency: fa=508.887[MHz] (=fxexs-mr)

B Based on the KEKB-MR / ARES Cavity System

o But without S-cav and (see the next page)

B Connection between
e (40 beam duct (to the regular duct of the DR) and
e (150 beam duct (on the cavity)
—> Tapers near the cavity



Accelerator Resonantly—coupled with Energy Storage

3-cavity system stabilized with the z712-mode operation

Two SiC bullets per Waveguide
(top view)

Input Coupler Port

Mode Shifting
Groove

Perpendicular to the beam axis

May 27, 2010

consists of

For (Super)KEKB/MR

® 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.

A—Oav Two SiC bt_{_ll‘ejfier Waveguide .
- 4 Tuner Port HWG
GBP ] , beam
Eight SiC tiles per Groove
HCC
@
| )
Along the beam axis e 1000mn___,
=5 =
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RF-Related Design of the DR/RF Section

As of April 9t, 2010

Normal View

f

a

C

= 508.887 MHz
V., =0.5MV

R,/Q, = 1500

Q, = 29000 (IACS90%)

Duct-shaped HOM absorber || Bullet-shaped HOM Absorber

(SiC: CERASIC-B)

(SiC: HEXOLOY)

Pumping Port

Taper ($150<->¢40) with L=400mm

May 27, 2010

Development of RF Accelerating Structure |
for the DR of the SuperKEKB Injector

z

Transparent View

Input Coupler
(Used one from APS)

Freq.Tuner |

(T.Abe)




Main Simulation Items
in Designing the DR/RF Section

1. Precise Determination of the Cavity Diameter
» To have fa=508.887MHz
»  Afa =~100kHz (40kHz/mm by the Freq.Tuner with max. stroke length: 50mm)
»  Perform eigenmode analyses!
2. Optimization of the New HOM Damper
» Inthe Grooved Beam-Pipe (GBP) with a winged chamber
»  Where to set the bullet-shaped SiC HOM absorbers
»  Perform FD analyses to check S-parameters!
3. Qo for the HOM Absorbers in the New HOM Damper
» The accelerating mode may heat the HOM absorbers near the cavity.
»  Perform eigenmode analyses with the HOM absorbers!
4. Longitudinal HOM Impedance for Coupled Bunch Instabilities (CBls)
» Longer-range wakepotentials for higher-Q trapped modes!



1. Precise Determination

of the Cavity Diameter

BEigenmode Analyses using CST MICROWAVE STUDIO (MWS)

B PC Workstation (DELL PRECISION T7400)
» With 2 x Quad-Core XEON X5472 (3.0GHz) & 64GB RAM

®Accelerating Mode
» TMo10 (508.887[MHz])
»Can travel in the input coupler.
®The input coupler has a non-negligible volume.

4

Slater’s Tuning Curve Method [ﬁ?e‘?éiﬁ‘rﬁfd‘;f:?:&i;"“J
is used for precise calculation. for the accelerating mode
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Slater’s Tuning Curve Method

}6 n /7» : Guide wavelength N
ext

— fa: Accel.-mode frequency
27[ f/f - f./f 2 n: Integer
KRed: floating in fitting Yy,

Simplified Model
for Eigenmode Analyses
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Preparation(1) for Eigenmode Analyses using MWS/JDM
Increase the number of mesh lines so that Afa < 100[kHz]

[GHZ] Mode Frequencies / GHz
0.516
+ [Viode 1
0.5155 ------------- --------------- -
0 N .o o |
' ; ! .LinesPerWavelength "40"
: : : .MinimumStepNumber "40"
0.5145 F-mnnmmmmmmm e =» 5.9e+6 mesh cells
5 =2 CPU time: ~2.5 hrs/eigenmode
S S A S ] S . [(pc workstatjon (DELL PRECISIpN T7400)
' ; with 2 x Qua:d—core XEON X5472 (3.0GHz); 64GB RAM
05135 -3 --remmmmm e
0513 i
1 2 3 4 5 6 7

Paszs



Many Eigenmode Analyses
with Different Input-Coupler Length: d
Performed by MWS Parameter Sweep

5] CST MICROWAVE STUDIO — [phicav_443 Omm:Tables¥Frequency of mode 1]

E.g.

3

L;E Eile Edit Wiew WCS Curves Objects Mesh Solve Besults Macros Window Help = | & x
O s +o@lee
D - —— - Parameter Sweep
B Ee e ® G
Mavigation Tree x Sequences Result watch
m Companents [ ]
@ Growee GHz Frequency of mode 1 2 | dd watch v
£8 Mateials 051 CST_ Len_Coax_IC = 230..240 [B]
[@ Faces Frequency of mode 1
[@ Curves = Sequence 2
g WS 0.509 1 CST__Len_Coax_IC = 250..500 (5]
Wires
m Lumped Elements 0502 4 = Sequence 3
[ Plane Wave ' C5T__Len_Coas_IC=510.530(11)
g Earlf;e!\;d Source = Sequence A
A 0507 1 CST_ Ler_Coax_IC = 375..375 1)
@ Excitation Signaks
a Field Monitars 0.506 T "'"""'"'""""""'""""""""""""""""""“""""""“""'.'"'
ﬁ Woltage Monitors
m Frobes
% Mesh Contral e
[ 1D Results : .
[& 2D/3D Results J [ [ S A I, L.
[Z Farfields 0504 L :
=& Tables H (_ | 2
[ Frequency of mode 1 LR T e e e
! [ ] ’New Seq.] ’New Par...] [ Edit... ] ’ Delete ]
0,502 q---------- Fonmnmeees R RRREELEE dremnnneees Armnenmeees
0.501 --r-emmeeee e e s N ’ Check ] ’ Start ] l.-’-‘n.cceleration...] lView Logfile...] [ Cloze ] [ Help
05 ® ‘ i ‘ ; ‘ [
200 250 300 350 400 450 500 550
csT_ten coa I (= d) [mm)]
Q phicay_443.9mm" phicay_442.0mmt L:E phicav_443.9mnvTa...
% | Mame Walug Description Type =
‘ CET_Len G 370 Mone ¢
Undefined ES
B £
il =
2 L
5 8
F |\ Global / =
Ready High Frequency = Raster=200000 Meshcells=4434273  PEC  mm | GHz ns ' G
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Preparation(2)
Adjust the Coupling Factor:

(= ~1(optimum))

Simplified Model
for Eigenmode Analyses

Qy =0, ——
0 "fa
I:)wall
0 | I
LoopAngle Qe = @, P

rad

IB — I:)rad

PwaII

Development of RF Accelerating Structure
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Perform Many Eigenmode Analyses
By MWS Parameter Sweep
for different Input-Coupler Lengths: d

‘ Fit the Results with the Tuning Curves
for Different Loop Angles

~— 600

400

d [mm]

200

600

400

d [mm]

200

600

400

d [mm]

200

58
May 27, 2010

| Loop Angle: 080 deg
g a

Development of RF Accelerating Structure

). [or the of the SuperKEKB Injector
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Fit with d —d, =

— tan
27

Loop Angle: 000 deg = L'aop’A’nglé”’ozodeg """""""
: g
: ; E v ;
AV SN (A SR S e 400
_ z 1 =
A Lo I 200 L=
584 581 582 583
A [mm] A [mm]
"Loop Angle: 050 deg T C00[Loop Angle: 075 deg
‘ e ¢ ® e !
4 f £ f ;
.................................................. o 400 L s i
7,,,",,,1,;, ,,,,,,,,,,,,,,, Lo | D00 i ol R Lo
583 581.5 58175 582
A [mm] A [mm]

Cavity Diameter: 438mm (KEKB-MR) fixed

}6 ext

f/f,—f /1

n

2
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Qext(fit)

Qext from the Tuning Curves
as a function of the Loop Angle

50000
75deg ?
40000 l
30000 G Q, = 29000 (IACS90%)
o
20000
- 2 _
10000 Error bars assuming z?/ndf =1
. o
]
0 20 40 60 80
QOopAngle [deg]
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with the Loop Angle: 75deg fixed

Cavity Diameter: 442.0 mm

300

250

Cavity Diameter: 443.0 mm

Cavity Diameter: 446.0 mm

°°
(/]

E @ e E @ e
£ 500 — £ 500 "
= 450 o 450 o
400 400 °
L ]
350 350 °
300 ° 300 °
250 s 250 o0
586.4 586.6 586.8 587 587.6 587.8 588 588.2
A [mm] A [mm]
Cavity Diameter: 444.0 mm Cavity Diameter: 445.0 mm
e @ ® T e . E
o E 500 P £ 500
° = 450 450 °
400 400 °
[ /]
350 350 °
. 300 300 °
ves® 250 o 250 -
589 589.2 589.4 590 590.2 5904 590.6 590.8 591 5914 5916 5918

A [mm]

A [mm]

592

592.2 5924
A [mm]



f (fity [MHz]

Determination of the Cavity Diameter

from Fitting with the Tuning Curves

Tuner Pos.: 15 mm inside (normal)

512
. Fitting Errors Assuming y*/ndf =1
511 443.9mMm  (€438mm(KEKB-MR)) — 200
)
= 175
510 ] /;\ ® L4 A
£ 150 . “et
f =
509 ... KEKB-MR 125
" 100
508 ' 75
@
50
507
. 25
506 L 442 443 444 445 446

442 443 444 445 446
Cavity Diameter [mm]
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(Red: floating parameters in fitting)

Run the MWS/FD Solver with:
®f="1;
®Mesh Type: Hexahedral

30 Lines per Wavelength
250[ S S

200 '9 Eg

arg(S;,) [deg]

100

50 o

—— Fit with the above formula

0 °

-50 L'
“ﬁ.c-goq
508.2 508.3 508.4 508.5 508.6
Frequency [MHz]

Development of RF Accelerating Structure
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20 Lines per Wavelength
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Resonance Frequency from arg(S11) in FD

— 511
N
an
= .
= From the Tuning Curve Afa=~100kHz Accuracy
~ with Eigenmodes
S ‘
09— ‘l’ . e e Fitting Errors Assuming > /ndf =1
3 ~ — 400
.r/ i :
-/ 9350
o08 z;:J‘:’m?,oc .
/ 250
BO7 = 9/ SO NS SUNRSTS, S 200
150 ;
[ 100 .
“.“"‘ ‘ 50 . . e
506O 25 50 75 100
- O [ ]
Mesh Lines per Wavelength Y L

Mesh Lines per Wavelength
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Q. (fit)

=
_
O

} (?) Something is wrong with
.LinesPerWavelength  “90"
.MinimumStepNumber “90*

34000
32000 | .
g From the Tuning Curve
| with Eigenmodes
BOBO0 e e u{/
28000 5 —
S
26000 |
24000
22000 |-y
| |
200000 25 50 75 100
Mesh Lines per Wavelength
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2. Optimization of the New HOM Damper

Absorbs Horizontally-Polarized Dipole Mode (TM11)

HEM;14

Needs large ducts,
which reduce Rsh.

In the case of ARES (NC)
1800 The Cutoff Freq. of TM11
! S'\ can be made lower

—h

N without reducing Rsh.

3 \_\
- e

0 2 4 6 8 10 12
Groove Depth /cm

Cutoff Frequency /MHz
S8888¢88

T

Cutoff Freq. of TE11
in a Regular $150 Duct

SiC Indirectly water-cooled

Development of RF Accelerating Structure
May 27, 2010 for the DR of the SuperKEKB|Injector

(T Abe) (by T. Kageyama using MAFIA)




NEW (More Power Capability)

Grooved Beam Pipe with SiC Tiles Installed - Winged Chamber Loaded with SiC Bullets

P:gkﬂabi“ty(lsGHZ) ~ 1kW

SiC Indirectly water-cooled

May 27, 2010

Development of RF Accelerati
for the DR of the SuperKEK
(T.Abe)

P:g&ability(lSGHz) to be 5 kW

=

f

Like the HOM damper

at the Movable Mask Section of KEKB

Y. Suetsugu et al., “Development of Winged HOM
Damper for Movable Mask in KEKB”,
Proc. PAC2003.

g Structure
Injector

20



Search for the Best Position and Attitude
of the SiC Bullet

Looking at |S11|
by FD Analyses using MWS

(Tetrahedral mesh)

Development of RF Accelerating Structure
May 27, 2010 for the DR of the SuperKEKB Injector
(T.Abe)

21



Permittivity of HEXOLOY for SiC Bullets gmmmmmmith

Electric Dispersion: 2nd Crder Model (Fit)

Eps' (Fitted)
Eps" (Fitted)
Eps' (Data list)
Eps" (Data list)

Measurements by Y. Takeuchi

Not Good!

o 0.5 1 1.5 2 2.5 2 3.5 4
Frequency / GHz

Development of RF Accelerating Structure
May 27, 2010 for the DR of the SuperKEKB Injector 22
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Permittivity of HEXOLOY for SiC Bullets gmmmmmmith

Electric Dispersion ] MNth Order Model: N=3 (Fit)

Eps' (Fitted)
Eps" (Fitted)
Eps' (Data list)

Eps" (Data Iist)]- 1

Measurements by Y. Takeuchi

Good!

Frequency [/ GHz

Development of RF Accelerating Structure
May 27, 2010 for the DR of the SuperKEKB Injector 23
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Permittivity of CERASIC-B for SiC Ducts

Electric Dispersion: 2nd Order Model (Fit)

Eps' (Fitted)
Eps" (Fitted)
Eps' (Data list)

Eps" (Data Iist)} 1

Measurements by Y. Takeuchi

Good !

Frequency [/ GHz

Development of RF Accelerating Structure
May 27, 2010 for the DR of the SuperKEKB Injector 24
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Check if S11 by MWS can reproduce the data.

For the WaveGuide-Type HOM Damper
(Measurements by Y. Takeuchi in 2008.07)

__06 ~ 0.4
v — Meas. (TRL) ©i' | = Meas. (TRL)

0.5 O HFSS (Y.Takeuchi) ¥ 0.3 O HFSS (Y.Takeuchi)
— MWS-tetra (T.Abe) g — MWS-tetra (T.Abe)
— MWS-hexa (T.Abe) - MWS-hexa (T.Abe)

0.1

0

-0.1

87 0.8 0.9 1 1.1 0956

Meas. Setup by Y. Takeuchi [~ B/ 7 B e

Development of RF Accelerating Structure
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Positions to be Considered
ParaH

ParalL

(€ Just for reference)

Slope2
Slopel (<Just for reference)

26
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‘k
o)
=
O
=
Q)
=+,
o
- )
I
D
(7))
[ -
—
(7))

Clearance: 5mm Clearance: 10mm
i |X|] =0 mm, Clearance: 00 mm o IX|] = 0 mm, Clearance: 05 mm o |X|] =0 mm, Clearance: 10 mm
£ ParaH " i
0.8 Paral 0.8 0.8
—Slopel
0.6 i Slopez 0.6 0.6
= =Slope3
0.4 0.4 0.4
0.2 0.2 0.2
86 0.7 0.8 0.9 1 86 07 ,,0.8 0.9 1 86 0.7 0.8 09 1
Freq / GHz Freq/ GHz Freq/ GHz
ParaH D , ParaH:worst
L . = OSteeper sIope worse
®Smaller clearance better

28




Final Position and Attitude )
of the SiC Bu

- Flange for SiC Bullet

(/] .
Deve S/ ment of RF Accelrrntinareintien

~eQfofthe supe Helicoflex Flange
(T.Abe)

May 27, 2010




The Winged Chamber Prototype Loaded with SiC Bullets
To be High-Power Tested Soon

Development of RF Accelerating Structure
May 27, 2010 for the DR of the SuperKEKB Injector 30
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3. Qo for HOM Absorbers in the New HOM Damper

Caution! Leak of the Accelerating Mode heats the SiC Bullets in the GBP
due to the asymmetry caused by the mechanical tuner of the cavity

Clame to range: (Min: 1e-008/ Max: 0.0001) . . I Clame to range: (Min: 12-008/ Max: 0.0001) I I e
nonnnt . D 000]

Tuner Pos.: 0 [mm] (outermost) Tuner Pos.: 15 [mm] (normal) = ‘%

Type Electric Enerey Density (peak)
Menitor Mode 1

Plane at x 0

Maximum-2d  60.4505 J/m"3 at -2.4188=-011 / -5.97356 / 0
Freauency 0.506133

Tupe Electric Ereray Density (peak)

Monitor Mode 1

Plane at x 0

Maximum-2d ~ 80.5758 J/n"3 at -2.4188e-011 / -5.07356 / -9.45895e-015
Frequency  0.506672

The tails are magnlfle

Tuner Pos.: 30 [mm]

Clamp to range: (Min: 1e-008/ Max: 0.0001) 73 Cla

0.0001

2::882 Tuner Pos.: 50 [mm] (innermost)

vange? (Mire le 008/ Wax: 0.0001) ' ' s
0,001

.12e-005
.8%e-005
Be 005

We UU5
.31e-005
. 11e-005
. 20e-005
. 15e=005
.31e-005
.04e-005
-55e-006
We 008
1e-006

2,48,

MD#mDm\leme\lcog

Tupe Electric Enerzy Density (peak)

Type Electric Ererey Dersity (peak)
Menitor Mode 1 Monitor Mode 1

Plane at x 0 N B Plane at x 0

Maximum-2d  80.678 J/n"3 at -2.4188e-011 / -5.97356 / -2.11021e-015 Maximum-2d  80.6259 J/n"3 at -2.4188e-011 / -5.97356 /
Frecuency  0.507362 al " Frequency  0.50813

_— =

-1.59663e-014

(SiC: HEXOLOY, 96)




()

-

Q,(Encl.) / Q,(SiC) [%] Qy(Encl)/Q,(Tuner) [%]

Heating Power by the the Accelerating Mode
Estimated in Eigenmode Analyses using MWS
- “Results / Loss and Q Calculation” (post-process)

./ Qo Q.(encl) Q,(Tuner) Q,(SIC)
: U
Q, = o, Q,(Tuner) = o, Y
. P[O'[ Tuner
Q,(encl) = o, J Q(SIC) = a)aPL
G) K I:)encl. SiC _)
: Max. Heating Power
. = Qo(encl.)/Qo(SiC) x Pwall
05 = 0.2%/2 x 60kW(max) = 60 W
._____7_____.,..-""". , .
03 5 56 = o @P\ << 5kW (capability/Groove)
Tuner Position [mm Innermost
Development of RF Accelerating Structure
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4. Longitudinal HOM Impedance and CBIs

@ Peak Physical memory: 27[GB] {PC Workstation (DELL PRECISION T7400)
@ Elapsed time for “smax=12m”: 65[hrs]

May 27, 2010

Any Troublesome Trapped Modes?

BUsing PARTICLE STUDIO (PS)
MParticleBeam

».Length “50” ‘[mm] (= Max. beam freq.: 3.547[GHz])

».LinesPerSigma "True", "10”

» WakelntegrationType: "Indirect testbeams"
MSolver.FrequencyRange “0.5”, “3.547” '[GHZz]
BMesh

».UseRatiolLimit "False”

».SmallestMeshStep "1.0“ ‘[mm]

Bm\Without the Extraction Line

MTuner Pos.: 15mm inside (normal)
MLoop Angle of the Input Coupler: 75[deg]
BFull geometry (no symmetry plane)

—>223e6 Meshcells
BSolverParameter.MaximumNumberOfThreads: "8"

Development of RF Accelerating Structure
for the DR of the SuperKEKB Injector
(T.Abe)

with 2 x Quad-core XEON X5472 (3.0GHz); 64GB RA

)
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With the Extraction Line...

EEX

B} ST PARTICLE STUDIO - [wake full geom*]
‘L File Edit Vien WOS Cuves Objects Mesh Soke Results Macros Window Help
‘BE-E| 8|0 e +ana Be B0 |(oa | =0 8 e e | ik
: \ | ¢ | & 3| m e 7| @ | = |8

Some mesh cel |s/faces are represented in staircase mode and have been filled with P

Mavigation Tree =)
- Components
&€ ARES

-G Groups

[l Materials

F@ Faces
-G8 Curves

G wes

[d Wires
-G Lumped Elements
[ Particle Beams
0 Pons

[ Excitation Signals
[ Field Monitors
-0 Voltage Monitars
[ Probes

g Mesh Contral

[ 10 Results

=B Erergy

4 Enerau pb]

-0 Materials

= [ Particle Beans

& [ ParticleBeam?

54 Current \ h I b d f h
2 The regular beam duct of the DR
[ Tables
Wakef ield Mesh =L L . . .
T e B .:;2'322 ‘Vj;% @ Cue to unspecified frequency setting the evaluation ofthe constant tangent delta model
[N S 1> A “SICEULLET _Alumina_39 5 lossy” iz performed at the center frequency of1 7736 GH=.
I: wake_full_geom® | Eif wake_ful_geom:1D Res...,
x [iams = [Beserpen & [ |<[@ o fomameied foqancyefive e svuricn it |y 28 mesh cellz are representedin staircase mode and hawe been filled with PEC.
« “SICBULLET _Alumine 93 5 lozsy” is performed at the cente . . .
OST-LanSexdD 230 Hene - 4 8 mesh cels re veprasentedin staoase mode and has be 226 mesh faces are represented in staircase mode and have been filled with FEC.
CET_PhiCavity? 4433 Maone 226 mesh faces are representedin staircase mode and have
Undened 'S““I‘"“Swff“*"’""““““" 5 not possia. Tha drect osleu) Indirect wakefield integration is not possible . The direct calculation method is used.
@ Particle beam ex=citation
Esnitstion duration: 1 00%1 28e+000 ns i -
. Steady state accursoy limit; 30 4B @ 5 Dl'l.l'E r 5 & ttll'l E=
e | ioivel i e Particle beam excitation
E § without subcycles 1 3506182003 ns . - .
i 5 wset 1 45081 5e-003 ns Excitation duration: 1 0021 28e+000 n=
1 % Mumber of threads used: 8 . .
|\ Global =] Steady state accuracy limit: =30 dB
o aort ] [0l Pause | Transient Analysiz: (E0 ] Tranzient field analyais, countdown: 1145222 Meshcells Ma}dmu mnu I'I'ItlE r Df tIITIE StE pS: .2 5 5 443
Time step width:
without subcoypzles: 1 35061 8e-003 ns
uzed: 1 250618:-003 n=
Mumber of threads used: &

Meshcells=224774320  mm | GHz

Development of RF Accelerating Structure
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Wi(s) /(¥ /pC)
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Comparison with GdfidL v

Geometry Con

Z—-Axis

version via STL

Input Coupler (PEC)

HOM Absorber (SiC)

Z-Axis

SIXY=A

STLLO-

Cavity (Vacuum)

May 27, 2010

etc...
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Re{Z } / Cavity with the Taper Secs. [Q)]

800

Comparison wit GdfidL

700

600

500

400

300

200

100
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|

BFor the same geometry
MBunch Length: 5.0 [mm]

s, .= 12m (CST-PS)

—>25[GB] memory

'
3

2
Frequency |GHz]

Development of RF Accelerating Structure
for the DR of the SuperKEKB Injector
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BMMesh Sizes: 1.0[mm] (transverse), 0.5[mm](longitudinal)

BUsing 64 cores of AMD Opteron 2348 (2.7GHz) CPUs

(PC cluster)
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Re{Z, } / Cavity with the Taper Secs. [()]

Comparison wit GdfidL

800

(m BGeometry
MBunch Length: 5.0 [mm]

s, _=12m (CST-PS) X
700 Om (Gdfidi

BMMesh Sizes: 1.0[mm] (transverse), 0.5[mm](longitudinal)

BOC —>25[GB] memory
BUsing 64 cores of AMD Opteron 2348 (2.7GHz) CPUs
>00 (PC cluster)
—>Elapsed time: 71[hrs] for smax=100[m]
400
300
200 Fairly-Good Agreement
100 L M\P\\/ﬁ. "WWW for Frequencies < 3.5GHz
i l r
00 2 3

Frequency [GHz]
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il gth

to Longitudinal CBIs

BGeometry
»With the Extraction Line
— 800 »Tuner Pos.: 50 [mm] (innermost)
. BEi : :
C_} Smu\‘ = 100m ((I((fldl.r) Finer Mesh set around the Extraction Line
§ To compute impedance at 11.75GHz by CST-PS,
2 600 Bunch Length: 15.2mm
g - 1,818e6 Meshcells
ﬁ - 1,818/223*27GB = 220GB Memory Needed
=
40
- ° ik — At 11.75 GHz
.~ fli' S 300
. iy
z 2 M M)‘ WW"J -
\| \ = | L

U - \Jb UH’ W\,‘J'Jf- Y #MM é, 240 o —® @ ]
ot n \/ £ 220 ¢
S oL E-. 200
é 0 5] 10 15 20 5 180

Frequency |[GHz] = 160

2 o 20 40 60 80 100
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B RF Accelerating Structure for the DR of the SuperKEKB Injector has
been designed using

» MICROWAVE STUDIO for

e Determination of the Cavity Diameter
e Optimization of the new HOM Damper

» PARTICLE STUDIO for
e HOM Impedance for CBls

B MICROWAVE STUDIO
» High Precision
» User Friendly (GUI, Parameter Sweep, etc.)
B PARTICLE STUDIO
» HOM Impedance in fairly good agreement with the GdfidL results (<3.56Hz)
» To estimate the actually dominant contribution to the CBIs at 11.75[GHz]

(for the DR parameters as of April 9th, 2010)
* More computing resource needed (PC workstation = PC cluster or GPU?)
» Efficient usage of memory by PS desired (e.g. no mesh info. needed in PEC)



