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Initial parameters of e+ capture section

T.Kamitani Present KEKB SuperKEKB
accelerating structures TImx2+2mx2 2mx2+2mx4
RF frequency 2856 MHz (»=10.5cm) 1298 MHz (1=23.1cm)
aperture of the structures 20 mm in diameter in diameter
accel. field gradient 14.0 ~13.2 MV/m 10.0 MV/m
accel. phase -30 deg -30 deg
solenoid field (strong) 20T x45 mm QWT 6.0 T x 220 mm AMD
solenoid field (weak) 04Tx7.9m 04Tx13.1m
energy after capt. sec. ~ 80 MeV ~ 120 MeV

Increase e+ capture efficiency by enlarging these acceptances !

® |ongitudinal acceptance by longer wave length of L-band RF
[ by of L-band structure
® energy acceptance by adiabatic matching device

prelim. simulation result by N. lida
Q.=1nC ( 4nC suggests Q.. ~8nC @DR
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Present KEKB

S-band
Ex= ey=75e-6m
Momentum=85.7GeV
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Optics

SuperKEKB
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This section is crowded with quads.
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Results of Tracking at the end of 2 sector

S-band Present KEKB

Number of particles:

L-band

SuperKEKB
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LINAC - Damping rin
(LTR)

LINAC is so huge.

Charge (nC/bunch) 1 10(Max)

Momentum

Emittance@1GeV g, (um) 1.0 2.1 aperture of

the damping
g, (um) 1.0 2.1 ring

Energy spread (hard edge) (%) 0.15 5.0 £1.5
Bunch length (hard edge) (mm) 1.3 14 |- 27

Energy Compression System (E




Tracking simulation

LTR Entrance LTR after ECS

T T T T T L I B B B B B B

200F -
v, _ ] 1)
E']DO" —:‘ §100_ -
8100k +5.0% Cut k 2 J M

| I AT

B SR

-02 -015 -01-0 05 0 0‘0.5. 01 0 ‘-I0-0;1I-10.02 0 0.02 0.04
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* Particles in the range of 0;<%5.0% at the entrance of LTR are compressed to after ECS.

» Almost all particles are injected to the damping ring.
* 5% energy-cut brings 12.7% beam loss.
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Charge from LINAC
to Damping ring
* We assume e* charge will be 10nC at the end
of 2 sector.

* 5% energy-cut brings 12.7% loss.
But we assume 20% loss with a safety margin.
This corresponds to 8nC/bunch.

* We will start beam operation with 4nC/bunch
because of a radiation safety regulation.
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Damping
ring

Damping ring = LIN
(RTL)
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Site for the damping ring
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Damping
ring

Double kickers
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Dampmg rmg % LER
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Damping ring Exit~LER Entrance
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ex=4.30nm
ey=0.712nm




LER Dynamic Aperture(1-LCC)

Touschek Lifetime: 147 sec
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al: 100733 b1: 115192 az2: 9.7201 b2: 13.1641 (170.028 sec)
al: 99350 b1 04408 a2: 87750 b2: 12.1687 (129.426 sec)

e Calculated on 1-LCC model with solenoid
® Horizontal Emittance is 3.8nm

jection ( 8, =0.5%, o5 = 0.0

LER Dynamic Aperture(2- LCC)

Touschdc Llfotlmo 308 8 soc

|
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&07‘7 b1 27.7398 a2: 14,3061 b2: 23.9554 {513.943 sec)
bl 13.7477 a2: 12,0254 b2: 15.3937 {220.661 sec)

o Calculated on 2 LCC model without solenoid

jection ( 6 =0.5%, o5 = 0.0




Future plan

* We have to re-design configuration of the
guadrupole magnets in the L-band region.

e Tolerance of alignment for LINAC devices
should be estimated by tracking simulation
with transverse wake.

* e beam-transport and injection should be
studied.

— Compatible optics with LER and PF beam in LINAC.

— Timing jitters of LINAC beam should be considered
for the injection to KEKB ring.
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system will be in
/Bx)=V(13.7e-9/10)=0.037
of 6=5.4mrad,
=0.69%~A0Okick
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/ Injectitm

X, = 16,

nergy of the injection beam : §,
injection amplitude to the closed orbit of the injecti
(X0, X5) = (n,7')80
the synchrotron phase space.

2.50; + 30 + w,
0.71 4+ 0.77 + 5 = 6.48 mm (LER)

ER), 1.2 m (HER) — &




