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KEKB PEP Il

2004.5.20
KEKB PEP 11
Record Design Record Design

Peak luminosit

HIMIneSIy 1 ><10% 0.01<10% 3><10%
[/cm?/sec]
Integrated luminosity ] 608 ]
per day [/pb]
Tota}l In_tegrated 206
luminosity [/fb]
lpeam LER [A] 1.65 2.6 2.43 2.14
lpeam HER [A] 1.19 1.1 1.38 0.75
Number of bunches 1284 5000 1561 1635
B,” [mm] LER/HER 5.217 10/10 11/11 15/30
&, LER/HER 0.074/0.053 0.052/0.052 0.067/0.046 0.03/0.03
v,/v, LER 45511/ 43.553 45.52 / 45.08 38.52 / 36.56 32.28/35.18
v,/vy, HER 44513/ 41.582 47.52 / 43.08 24.52  23.62 25.28 1 24.18
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2 2
A A
Oy = \/ﬂxgx + (nx pp] Oy = \/ﬂygy + (Uy pp]

— Beta function and emittance
ﬂx y Beta function (Optical parameter):

&y  Emitance:

— Energy Dispersion and energy spread

77)( y Energy dispersion (Optical parameter):
Ap

Energy spread :
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KEKB Interaction Region
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% Luminosity of KEKB

Oct. 1999 - May 2004

{1/nbfs)

Peak Luminosity
in a Day

Daily Integrated
Luminosity
{1/phiday)

(A)

in a Day

Peak Currents

Integrated
Luminosity
{1/h)

J-4—Peak Luminosity

12.62 /nb/s

34— 922 /pb/day

5.51 /fb /T days
21.40 /fb/30 days

50 =
RTE STt o i e e s s s s 3
ghgmoE 71 1/1/2001 71 1/1/2002 71 1/1/2003 71 1/1/2004
1/1/2000 Update: S/2/2004 14:18:15
- T - - - - - - -

C-Yoke:800m (1) (2) Solenoid: 800m 1250 m 1350 m 2150 m

2200m 2250m PM2om=-20m 2300 m
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Vertical beam blowup (LER)
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SR Interferometry
Beam-Si1ze Monitor
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Vertical beam size@IP (micron)

Effect of solenoid
(after second installation)
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Super
KEKB
2 uest for BSM

Part 3. KEKB

Super B Factory
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« KEKB

. Super B Factory it -
KEKB
2004 5
L ... = 1.3x10%% cm=2 st

peak —

2.5x103° cm2 st
SuperKEKB

2009
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SuperKEKB

SuperBelle

8 GeV
4.1 A

New IR

Crab
Crab cavities

MNew beam pipe
& bellows

>
£

More RF sources | h .

‘I‘

More RF cavities a ﬂ i

..._1
C
Energy exchange X

C-band
>

3.5 GeV
9.6 A

ﬁ ’ﬁ\ Damping ring

Pasitron source

1

Super B Fac' t KEK
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e SuperKEKB KEKB

« 1.6 A(LER)/1.2 A (HER) - 9.6 A (LER)/ 4.1 A (HER)
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RF

RF
LER-ARES

HOM
ex.

HOM

RF

HOM damper
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KEKB Super-KEKB
LER HER LER HER
Oho D4 3 14
D5 3 8 2
Fuji D7 5 10
D8 5 10
Nikko | D10 4 6
D11 4 6
Total 24 56
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LER-ARES

The ARES in LER will be remodeled o 45 , /\ - Usila=18
to increase the stored energy further. E‘ i i ‘\
By enlarging the coupl_ing hole | %103 // “;\
between the A-C cavities, Us/Ua will g [ AN
be increased from 9 to 15. 107F T
St t . d S50 -2 1 0 1 2 3
orage cavity is reused. Ay
Coupling impedance for the p/2 mode
O S ER R B
exsisting modified = ™ p=tl
0 10°; N |
Energy ratio 1:9 1:15 g [e '
Detuning (kHz) 65 45 %10 e R i
Growth time (ms) 0.3 1.6 8101§ "\ﬂ‘:__}
C-damper (kW) 41 26 T

Us/Ua
Growth rate as a function of Us/Ua
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. RF

« HOM

HOM

HOM absorber
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NEG Channel

[Beam Channel] [SR Channel] Caoling Channel

Mask Head

Beam Chamber
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3 B, /B, 20cm/3 mm

30 mrad finite-crossing ( ) > 22 mrad (KEKB
_
X (m) ]
NS QC2RE -
QCIRE <
o QCSL QCS -
Belle solenoid axi J ]
G__ T _L&mrqld
22 mrad IP- < ef
L € — QC2LE .
e, S (M) 58




Head-on

0.5 . | 1 .
(@) Weak-Strong Simulation
0.4r Omrad + + 4+ |
+
0.3+ + .
+
02+ i _ i
+T half crossing angle
+
01k + 11 mrad _
*ae*"‘*e"** X K K K K X

U_ | 1
8.0 0.1 0.2 0.3 0.4

& (nominal)

Head-on
- Weak-Strong Strong-Strong

Crab-Crossing

0.20 T . T
() Strong-Strong Simulation
0.15+ 0 mrad + 1
Head-on + T +
+ =+
0.10+ + -
T o ¥ K K X x
0.05+ +¥ 11 mrad |
3|E+ * half crossing angle
0.00 ' : '
0.00 0.05 0.10 0.15 0.20
& (nominal)
Strong-Strong
Head-on

UP)
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Crab Crab-Crossing

Crab

X
I 30 mrad

RF deflector l
(crab cavity) C rab

Kick

N = s i§ ial d
; Cfy, a0 M coaxial damper
Kick T % oo T N

f.:x | crossing angle :H: Q :H:

head-on collision ‘H absorber

m N lcross-shaped
1 C rab T~ wave guide dampers
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8 GeV [ 3.5 GeV -8 GeV [ 3.5GeV

B A C- Intensity upgrade
' i +8 Gun e+:0.6nCx2->1.2nCx2
1.7-GeV e-:1.0nCx1->2.5nCx2
J-arc for e—
E(e+)=8.0 GeV,
e+ targel
| | | 1 /' — 1 HEH
C 17 2 ~oUm 3 4 _ 5
Two-bunch lekeK «-—C-band units—
operation &-o—| ER
E(e-)=3.5 GeV,
QO(e-)=5.0nC
1. (1 GeV)
2. C GeV (e"'LER/ e* HER)
C 40 MeV/m < S 20 MeV/m o




KEKB
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Parameter LER HER Unit

Beam currrent I 9.4 41 A
Number of bunches Ny 5018

Horizontal beta at IP By 20 cm
Vertical beta at IP By 3 mm
Bunch length o, 3 mm
Emittance €y 24 nm
Coupling K 1 %
Crossing angle 0, 30 with crab-crossing mrad
Momentum compaction ot 2.7x10 18x10

RF voltage V. 15 20 MV
Synchrotron tune Vs 0.031 0.019

Vertical beam-beam &, 0.14 (0.28)

Luminosity L 2.5 (5) x10 * cm? s

Beam-beam parameter is obtained from simulations: strong-strong (weak-strong)
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 KEKB

/cmé/s

« PEP-I

— KEKB

— KEKB
1/2
/cmé/s

conventional

1><103% /cm?/s 1.3><1034
PEP-II (SLAC)
KEKB
SuperKEKB
B
3 25 =103
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Lorentz
factor
acto \ \ /

N 5 et
Oy J R \
/ \ 0.8 ~ 1 (short bunch)

1~ 2 % (flat beam)

By 66




KEKB PEPII
KEKB PEP 11
Feature Aggressive Conservative
Luminosity 1><10%%/cm?/sec 3>10%3/cm?/sec
RF ARES + SCC Conventional
Crossing angle +11 mrad 0 mrad (Convention)

Lattice Special (2.57 cell) Conventional
BPM Conventional Single pass

Injector Upgraded Linac SLC Linac
LER Al ante chamber

Vac. chamber

Cu

TIN coating 67




KEKB PEPII

KEKB PEP II

LER HER LER HER
Beam Energy [GeV] 3.5 8.0 3.1 9.0
oo [A 2.6 1.1 2.14 0.75
Number of bunches 5000 1658
B," [mm] 10 15 30
o, [mm] 4 10
Momentum compaction 1 2>10+4 1.5><103 2.4><103
RF Voltage [MV] 10 17.9 9.5 18.5
Beam-Beam parameter 0.039/0.052 0.03/0.03
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KEKB PEPII

KEKB Interaction Region

IR

Meters

PEP-Il Interaction Region

KEKB PEP II
LER HER LER HER
Crossing Angle 11
[mrad]
Final focus Superconducting Permanent
quadrupole
By /By [cm] 33/1 37.5/1.5 | 75/3
Natural 72.4/ 84.2/ 51.8/ 35.7/
chromaticity Bout B Bt B
111.5 105.7 55.1 46.7
&l &y
Local

Other features

chromaticity
correction (LER)

Crab cavity (in

planning)
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Typical Injection Total dead time for Injection
Feak Luminosity G583, [fubfsec
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@—»SHBl ~SHB2——PB—{ Buncher

| || 114MHz 571 MHz 2856 MHz

— 11 55 275
96.29 ns
10.4 MHz _ O
1 First Second
O
— SLED
96.29 ns

Linac / e+ Target |

508.9 MHz 2856 MHz
Every 49 bucket 275
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Single-bunch injection mode Two-bunch injection mode

FATND 1445 - 050700 1518 15T

_ O
First Second

O
«—  SLED
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3w
96.29 ns
;»Enr'
5 o
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Time Time

e+ Injection Rate is doubled !
-> Shorter Injection Time
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EPICS

ARES
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Accelerator Resonantly coupled with Energy Storage
ARES

system stabilized with the 77/2-mode operation

AC: Accelerating Cavity (HOM-damped)

SC: Storage Cavity (TE013)

CC: Coupling Cavity damped with
an antenna-type coupler (C damper)

Two SiC bullets per Waveguide

Mode Shifting
Groove




GATE VALVE

Superconducting Damped Cavity for KEKB
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