BEAM TRANSPORT
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1. Design Considerations

e Parameters on incoming beam

* Requirements
Energy acceptance 0.5%
Separate lines for et and e~ beams
Rs6 <4 m

2. Routing




az et

e
Maximum energy [GeV] 8.4 3.7
Emittance(20) [m] 6.4x1078 8.8x1077
Energy Spread(20) [%) £0.3 +0.5
with ECS +0.25
Bunch length (¢,) [mm] 1.5 1.5
with ECS . 3.0
Time jitter Azyqz/c (ps) +30 +30
Momentum acceptance of Rings [%)] 0.57 0.57

T 30 to 50 % degradation are assumed compared to the ideal case.

Table 12.5: Parameters relevant to the beam transport system. In the table, “ECS”
means the energy compressor system for the positrons in the early part of the:beam:

transport. See the text for details.



SjusUiiedxs gy{33) 1o} pesn jou)
fek'dxg |y Nv1SIyL

ign turinel (€-)

)

Existing;
ct

AR Inije

(

yinos Yy

IIeH

"Bpig joNuo) NvLSIHL

Buiy

uole|NWNo2Y
NV1SIdLl



: ECS
CHICANE (e+)
Hﬁwﬂu

DD»HI.HT.IDIDOI\\E O-E

st {0 —
LINAC - Cavitics
| SRR W SRS NI (S PN (VNS SRR (NN OV LR TP TR SNPU PO N (i) COU, TOPRN BRPU SRR (DY IO LI U] (SO, LIPS WU, PSRN DSl (PO [P PN PO (U SVRT [0V TRV, DR S (SRS SR, SN (ST, (JUN) [SORPSS PPN PRI rOPOR, | AU PV TG RO TP PO (OO (SO | SO [ S0, (P
0 5 10 5 20 25 30 35 40 45 50 55 60m

BZ8 Vertical Bend ] Horizontal Bend O Quad

1.2m

0.8m 14m

W 77 77 77 77 7 77 7 777 777777 22 7777777777777 777 77T T T T T Y

] Vertical bending magnet



A B
e ==
B Mot
iy IR -
=T T 1.4m Mo
_..“m+ I L] + }
O 0.8m O
. O Qn ..... O
3m _
e csrasas lssseiiine biseeinere e eyitaiiilyia st iiia Lisasitaiag]

1.4m

ﬁo.mB



Acceptance
ellipse

Figure 12.28: Acceptance of the LER and incoming beam. The large circle indicates
the acceptance ellipse in the longitudinal plane of the LER. The rotated ellipse with
thick line represents the incoming positron beam with ECS, while ellipses with broken
lines indicates incoming beams with a timing jitter. The outermost ellipse corresponds

to the maximum allowable jitter. The Rsg is assumed to be 4 m.
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Figure 12.29: (a) Largest amplitude of energy oscillation as a function of Rss. Double
broken line shows the momentum acceptance of 0.5 %.(b) the timing jitter tolerances

as a function of Rss. Double broken line shows the tolerance of 9 mm (30 ps).



3. Constraints to Rsg and the tolerance of timing
jitter

If Ap/p=0.25%, Rs56 =5m --> Az=12.5mm
:not negligible for the enegy acceptance of
the KEKB rings!

* Timing jitter tolelance of 30ps demands:
et w/o ECS --> no solution
et w/ ECS --> Rs56 < 7.5 m
e~ w/ ECS --> R56 <6 m

 Design: Rs6 < 4 m for both beam lines.

4. Summary

* Route is fixed.
Rough scheme is fixed.

« Constarinrs on energy acceptance and R
component of transfer matrix.

» Designs on optics, Instrumentation, and tuning
scheme are going on.



