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g (DR) - Low Energy Ring (LER)

injection beam SuperKEKB KEKB SuperKEKB
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0 3.5 7.0 8.0

Energy (GeV) 4.

O

plans ex/ey (nm) 12.5/0.9 300/200 146  50/20
Charge (nC) 4 (Max: 8)

Our mission is to transport such high intensity beam
without emittance growth nor beam loss.
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Present KEKB

_ present capt. section | L-band capt. section

accelerating structures Tmx2+2mx2 2mx2+2mx 4
RF frequency 2856 MHz (»=10.5cm) 1298 MHz (A=23.1cm)

aperture of the structures 20 mm in diameter 30 mm 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

®transverse acceptance by larger aperture of L-band structure
®cnergy acceptance by adiabatic matching device(AMD)

prelim. simulation result by N. lida
suggests Q..~8nC@DR
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SAD simulation

LINAC Sector-2

Frequency | Ratio of
(MHz) Frequency
5

L-band 30 1298

Large-S- 30 2856 11
band

S-band 20 2856
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DR loss @DR (nC)
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Charge @DR (nC) 6.587
DR loss @DR (nC) 0.0035
[B] (0.053%)
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e+ Capture

_ Charge at DR (nC) Beam loss in DR (%)

(a) 6 L-bands 6.587 0.053<0.1
(b) 6 Large-S-bands 6.301 0.403>0.1

(c) 2 L-bands and 6.225 0.267 >0.1
4 Large-S-bands

L-band and S-band

ome delayed particles in the solenoid af

acceleration frequency of L-band a
fal. This ratio is shifted from a si




Charge (nC/bunch) 4 (Max: 8)

Emittance @1.1GeV  ex (nm) 425 ki
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Energy spread o (%) 0.055 ong
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RTL @JENDRTL, 10000p
T X

RTL @JENDRTL, 10000p RTL @JENDRTL, 10000p
T 4E-4]

P

-0,

ChiSquare = 6620.65 Goodness = 472
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dz(m)
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T T 4E-4] -

ChiSquare = 7708.60 Goodness = 47256
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Optimization

DTK @JQD584.1, 10000p
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004f "0
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Chisquare 771287 Gm,g..e“ = 47256 ChiSquare =3471008 Goodness = .47256| ChiSquare = 3470389 Goodness = 47256 | ChiSquare = 3470512 Goodness = 47256  ChiSquare = 3470431 Goodness = 47256
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0.0045
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W6(95%) [%] +0.190 +0.211 +0.232 +0.255 +0.280 +0.305
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DTK @JINJP.2, 10000p
T T

DTK @JINJP.2, 10000p DTK @JINJP.2, 10000p
T T T ol
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° 0 50002 d ° 0.002 Chl%quam=1aﬂ|201 Goodness = 47256
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Skew sextupoles
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ChiSquare = 1307257 Goodness = 47256
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e second order vertical dispersion. ]
£@INJP J@INJP J@INJP BN
w/o Sext | w/o Sext w Sext Hard Edge | e@INJP
x(hm)  12.2 12.5 12.3 12.5 w Sext

y(nm)  1.03 1.06 0.903 0.911 Wz (mm)  £29.5
W6 [%] +0.347
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Growth rate 1.14 1.01

srowth rate is not so large
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Jlation is done on
) the HER injection poi

» growth due to emission ¢
ecially in horizontal directi

HER (7Gev) ex(nm) ___ley(nm)

from LINAC 1.46 1.46
w/o SR 1.86 1.48
w SR 5.57 1.57
Growthrate 3.0 1.06

Touschek Lifetime' 724 1 sec

i T T I T T

Foptimization of S(OFLY", oc( Y

Né rfrldltil'pollel T ] T T T T T T T T T 5 T T T T
emlttance 4.37 nm/3. 8 m
for QC1/QC2/lezkage fiel / p
No room for beam-beam kick.
SK1, K2, SK2, . L
Synchrotron injection scheme is inevitable
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Example (nx=1m at the injection point)

~ example

herfqlc5088synch-inj1.sad

otics of Sector 1-5 wil
ng the compatible optics of in
, HER and PF for simultaneous in
n for suppressing the emittan
isalignments should be done.

g for the initial orbit of the capt
on.




Damping ring

R56=-61, Ve=42MV
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Charge @DR (nC) 6.225

DR loss @DR (nC) | 0.0166
(0.0267%)

At the injectic
point of DR

_L-band @START, 17832 02— LTR @IB4. 7115p
: 0358]

A0HAH
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0,002

0. |
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dz(m)

ChiSquare = 9498.17_Goodness = hiSquare = 6620.65 Goodness = 47256

5% ot =-0

SIS Ry Pl o= oeses 12 55208 1 31658
RTL @JENDRTL, 10000p RTL @JENDRTL, 10000p
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7798,

rwon n
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ChiSquare = 21544.2 Goodness = 47256 hiSquare = 7708.60 Goodness = 47256
- £ ot = 11574
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RTL @JENDRTL, 10000p RTL @JENDRTL, 10000p
T T T
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w Sext w Sext w Sext
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W6(95%) [%]
W5&(98%) [%]

W6(100%)[%]

DTK @JQD618, 9980p
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H ER INJECTION ACCEPTANCE

(BETATRON INJECTION)
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HER : Injection aperture
Parameters of the synchrotron injection scheme
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Beam
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@ Synchrotron phase space injection

Injection bump

energy of injected beam is shifted

Y.Funakoshi

kicker

co can not be set zero due to thickne
d for other reasons in case of the







