FD configuration, especially S-band BPMs

Toshiyuki Okugi (KEK)
3/17 /2008
ATF2 meeting in KNU
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-Prototype of ILC Final Focus Optics.

- Initial commissioning will be started from the end of 2008.
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Beam energy
Epeon = 1.3 GeV

Emittances
g, =2X10° m
£y = 1 X10U m

Beta Function at | P
B,*= 4 mm
B,*=0.1 mm

Beam Size at | P
o, *=2.8 um
cy* = 34 nm



Design Parameters of ATF2

Parameters [iF e FFTB ATF-1
Fheam [GeV] | 250 / 500 46 1.3
Nbunch 2 x 1010 Bx10™ 1% 10"

ve, [radm)] 1% 10-5 3% 10-5 2.5 x 10-°
vey [radm] | 4x107™%  2x107° 5.0 x 107°

3¥ [mm)| 21 / 30 3.0 4.0
B, [mm] 04 /0.3 0.1 0.1
L* [m] 3.5 or 4.3 1.5 1.0
o [pm] 0.66 / 0.55 1 2.8
o, [nm] BT 45 A7 34

-FFTB with global chromaticity correction scheme,
was tested in 1993-1997 and achieved the smallest beam size of 55nm.

- ATF2, the ILC BDS test facility with local chromaticity correction method,
will be tested from the end of 2008



Beam Opticsfor Global Chromaticity Correction
( Old Linear Collider Final Focus)
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Chromaticity correction was done only by global correction section.



Beam Opticsfor Local Chromaticity Correction
( Present ILC Final Focus)
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Main Correction |tems (coupled)

Horizontal Correction
2nd order Dispersion Correction

Vertical Correction

D,

Sectupoles are located around the quadrupoles, which generate the large chromaticity.



Global Correction
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ATF2 Optics

-Prototype of | LC final focus beam line

( Local Chromaticity Correction )
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Alignment and Vibration Tolerance

Thetolerance of ATF2 quadrupoles are same order to that of ILC BDS.

Atilt , microradian

Strength of Quadrupoles

Field strength error giving 2% effect on beam size
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Vibration of Quadrupoles

Jitter position error giving 2% effect on beam size
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Final Doublet Table Configuration

SF1FF QF1FF SDOFF QDOFF
. 450.1 200 450.1 !
! — | 200
! 180 76.2 . ', 180 762 . i

E
.-

Rl

: SBPM : : L SBPI.VI . isBPM : : L SBPM
N Qc3 L o @ s 1]
3 sso0 ! 1 ey S R
i 380 i 785 G0 a0 G 785 v
;< 2630 g
Shield wall
: Them All of the Components
3 " will be mounted to one support table.
5 / s L ( prepared by LAL )
i Beam li:e "
L3ME based on ATF2.v3.7.disp.g

—- Work area for setting
=7 im

s o r O r i Shintake monitor Ly e el

(3m*3m)




Lot g, ! Sextupolesto use SDO and SF1
Final Focus (v3.7) B RETT L T T3 mAgy 7
R SNl

F
7 e A,

=

BT ¢ LargeBeamsize
w] * around*“Final Doublet”
// \\ o, = 3.6um
0.4 / N 4 The large beam size make 0 e [
o) «// " abackground to T Tt
00 CDO{// NN, " Shintake Monitor” | Bore diameter: 2.1259” = 54mm |

Final Doublet Quadrupoles
Modified the SLAC QC3 magnet to make the large aperture

Shimsto make
a large aperture

Side-shim
to reduce 12-pole

S-band BPM will be used around the Final Doublet
and Sextupoles to make a large aperture.



We must make the S-band BPM support adopter for SF1 and SDO,
because the weight of S-band BPMs are heavy.

Example of the BPM support

Q-S-Q sections

« Q-BPMs for SX magnets will be supported in holding-up style.
e The footprint of SX has to fit the Sugararasan’s adjuster plate which is identical to the ones for CEAs.

e | propose to put an "offset table™ and attach BPM mourt and SX on it. This is an example in my thought.
' 560 | BAC '

7.8 | 4427 7.8 | 442.2 g
150 | B9.662 180 ¢

coil stick-out
97,155 | 85,471

: 180
beam | 120 ‘ﬂ'
i M Mo '
i ] i) il ] i
S —|— BPM mount -
Sugahara-san’s " T it
L 1

adjuster plate | |
™

/ N

I T

280 |offset table | 240

280
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Thisisnot the supportsfor SF1 and SDO



End of presentation



Extraction Section

Entrance

of extraction line
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ATF2 Optics
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Extraction Section

- Renewal of present ATF extraction line to reduce the maximum dispersion
- Dispersion correction
- Extraction kicker jitter correction by double kicker system
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Beam Diagnostic and Matching Section

- Emittance measurement with wire scanners
- Coupling correction with skew quadrupoles
- Matching to Final Focus beamline

Beta (m)

s FERERYS
H 3.82 3.76
| |
90° 180° 90° 11° 28° 42° 29° — X
90° 90° 90° 18° 29° 43° 29° - y
> 80.6 154.7 88.5 153.0 86.5
o (“m) 10.0 6.7 11.7 6.6 11.7

7 < o,lo, <23

45




Beam size measurement in ATF2

Small Beam Size was measured with Laser Interferometer (Shintake Monitor)

Interferometer
v-ray Detectol

Compton Scattered
YAG - Laser

Electron
Beam

Scanner

Interference
Fringes

<<

4%
\n

Since the breamstrulung



Beam Size Evaluation by Shintake Monitor

Emitted photon distribution

Small beam Large beam
: - (v — wo)*
N, « exp [—-— ](l + cos 0 cos 2k, y ) dy
" 202
~— - 71 2
= Noll + cos(2k,yo) cos 0] exp|—2(k,0,)"]
Ny = No[l % cos @ exp[—2(k,0,)°]]
1 Ny —N_
= small beam size M = ——
0'9; Iarge beam size Iivi + N_
—. 0.8 — ]
3 0_7/\ fringe pitch = |L‘-US ()'| e}ip[——r (A Uy)']
© 0.6fF "TU
= .4
B osl— = |cost)| =)’]
0.4—
0.3
0.2
= d cos ¢
o1 Ty = - 2[1'1(l , ‘)
% 106 200 300 400 500 600 700 800 800 1000 27 ﬂ
Fringe position [nm]

Amount of interference



Layout of the Laser Table

2 degree mode

15um pitch
8 degree mode

3.8um pitch
30 degree mode 1.03um pitch
174 degree mode 266nm pitch




Measurable Range of Laser | nterferometer

Required Modulation Resolution for 5% Beam Size Resolution
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Beam Size [nm]
By changing 4 laser collision angle,

we can measure 25 — 6000 nm of beam size.



