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ABSTRACT

The JLC linear collider and the ATF facility are envisaged to be constructed in near future
and in very near future[1]. In these plans, the extracted beam from the dumping ring[2] has a
bunch length of 5mm and a relative momentum spread of 0.08%. In the JLC, it is necessary to
shrink the bunch length to 60um in order to obtain high luminosity with extremely low-beta
optics and also to reduce an adverse effect of single bunch transverse wake field in the X-band
cavities. The ATF also requires a bunch-length compressor in order to provide the Final
Focus System and the X-band cavity test-stand with beams which have a momentum spread
of 0.13% to 1.0%. The bunch compressors for the JLC and the ATF were designed fulfilling
the requirements mentioned above. The emittance growth due to radiation excitation and
chromatic effects was taken into account. The misalignment tolerance was partly analyzed
and is estimated to be several microns.
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7%1 Parameter of Bunch Compressors for JLC #%-2 Parameters of Arc-1 of Second Compressor

==== First Compressor ==== *Energy (GeV) 5.5000
Energy . (GeV) 1.5400 *Total bend_angle (deg) 340.0000
compression factor 0.0800 *emittance_0 (rad.m) 2.7873D-10
bunch Length (in/out) Cmm) 0.4240 *xemittance_growth (%) 5.0000
deltaE/E (in/out) (%) 5.3000 /1.0000 xphase_advance_x (deg) 90.0000
dilation factor of Arec_1 (m) 0.0800 /0.0 *phase_advance_y (deg) 90.0000
dilation factor of Arc_2 (m) 0.5283 Q_strength (kf/kd) (m"(=2)) 4.9057 / 4.8963
rf frequency (GHz) 2.8560 *Q_field (T/m) 90.0000
rf voltage (MV) 48.3875 Q_Llength (m) 0.2865
rf phase at sigz (degree) 18.1767 Bend_angle/magnet (deg) 2.3271
voltage decrement at sigz (%) 1.6690 g_-{ngh :T; gg%?
_leng m .
==== § id C LT *Free_space (m) 0.5000
econd tompressor cell_Length (m) 2.2132
Energy (GeV) 5.5000
compression factor . 0.1415 beta_x :m; 3'25;7
bunch length (in/out) (mm) 0.0600 beta_y m 9.0878
s . dispersion_x (m) 0.1206
deltaE/E (in/out) (X) 0.4240 / 1.9787 i i -

: : . *dilation factor (m) 5.0000D-01
dvlatgon factor of Arc_1 (m) 0.2800 / 0.5000 No. of cell 73.0509
dilation factor of Arc_2 (m) 0.0739 Total_Llength (m) 161.6756
'; frequency (GHz) 11.4240 align.tolerance_x (micron) 1.78
rf voltage . (MV) 352.5444 align.tolerance_y (micron) 0.18
rf phase at sigz (degree) 20.0671
voltage decrement at sigz (%) 2.0319

X-band Linac
Iy, RE BI1 Layout of Bunch

RF ! E2

S-band E2
\/’ : Compressor for JLC
‘%C'
BC2
El1=154GeV E1=154GeV E2255GeV
_ O, =042 mm o. =0.42mm E2 255GeV
o'z =5.3mm z 2 G.=60um
Ap/p =0.08 % ap/p=1% Ap/p £0.28% z
Ap/p<2%
Damping 1st Compress pre-
Rigg] [ (1/12.5) . [accelera!:ion] [an Comprcssor]
amn
60um 1.5 mm
2.0% \l 2.0 %

B42 Second Compressor

for JLC Main Linac I

=

1.5 mm ~20° DiL4GHs
0.28 %

EARTH By 4

o(:j-z-d: .oveSv

—214—



