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ATF International Collaboration
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Recent efforts for low emittance
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Main motivation:

ATF2 needs low emittance beam (12 pm at N~1E10 in design)
Study of Fast lon Instability

Re-alignment of magnets

Restart with ‘design’ optics

BBA (Beam Based Alignment) measurement
Optics correction (Beta-beat correction)
Improvement of BPM

Improvement of beam size monitors

(ZFIEENEDEREREUTHo-M. EEMFFMIETETLVEL, )
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DR Emittance Tuning

 beat correction

— Using QM trim, new QM7, IHEP Q trim and QF1&2( for tune
adjustment )

Orbit correction

— Using correctors for several settings of the Bend trim and electric
load

Dispersion correction
— 1, in straight section is corrected by QM trim
— 1, is corrected by correctors

Coupling correction

— ONLINE correction: Correction of vertical leakage of the horizontal
kicks by a couple of horizontal correctors.

— OFFLINE correction: The same as ONLINE correction but using
data by all the horizontal corrector in the arc.

— Correction is done by Skew Q winding trim coil of SX.



DR Emittance Measurement

 Beam size measurement

— SR Interferometer
* Quick measurement, 5ms
* Minimum beam size can be measured is ~5-6um
« Suffering from mechanical vibration

— XSR monitor
* Quick measurement, 20ms—50Hz oscillation?
* Minimum beam size can be measured is ~5-6um
» Less mechanical vibration but still.

— Laser wire

» A few ten minutes requires for measurement

» ‘design’ laser waist size is 6.5um—going to higher mode, beam
size of 1Tum can be measured.

« Beta function measurement
— Fitting p of Qs nearby which were obtained from tune slope.



Beam Size Measurement in DR

Layout of the SR-inYerferometer
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DR Emittance Summary
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Terunuma, Kuroda
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Measured ¢ ,210pm by
XSR/ EXT WS.

Study for the discrepancy
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60
A o ey(XSR)
®  ey(SRIF)
50 - ° ¢ ey(Lw) |
A eyEXT
o ¢cy(LW2)
40 - ° —
o %
30 - % —
o m
(]
°
° u ¢ i A
20 - ¢ n -
° m ® " A A
0o ¥ + ég
10 - Te d "&%
X i
0 | |
6/1/2007 6/1/2008 6/1/2009 6/1/2010

date



For smaller emittance (~2 pm)

BPM electronics upgrade

— Done in June, but the emittance tuning not
yet. — Autumn run

 Beam size monitor improvement

— At LW, beta-y is about 5m. Beam size of
3um must be measured for 2pm emittance.
—higher order mode



Fast Kicker

Beam Extraction Orbit using Strip-line Kicker@ Beam Extraction succeeded from DR to ATF2 @

Aux. septum & Pulse bump 2009.0ct. 22.
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Fast kicker is needed for ILC DR

5.6ns bunch spacing in DR—300ns in EXT
Issues:

1. Jitter measurement( single bunch operation )
2. 30 bunch extraction( multi-bunch operation )



@ATF

Distribution of fitted angle at EXT entrance
(single bunch)
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Scanning by Laser Sensor —
a8
Laser sensor: -1.3290
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The beam tuning at the focus point was done at
the ATF2 beam line including the dispersion
correction by looking the beam profile change of
the MS1IP wire scanner. The measured size was
limited to 1.4um due to the wire size.



Multi-bunch extraction (30 bunches) with 308ns bunch spacing@
2010/06/17

2.00us 500M5/5 i 7 — S——— |
: @D L 2 ) s — . .
ap sSo00mv O 1.00MmVs [T Rt ,800 S 10K points e — — ——
Mode Record Delay Set Horiz. wavetorm XY Dis : - —e 30
' Posit : WP MOORX XS Moo -
Average - |n|‘|Ib' 5 on orn : 1'.”|0u:n Display o1 TR] - S - s e

The intensity of each bunch is not flat =" ... . !
and unstable. |

The horizontal beam position was e = | L |

distributed to two position. o ] ame
2010/6/30 12

T.Naito




FID10-3000G timing delay from the input to the output@

. Next Step
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ATF2

e ATF2: model of ILC beam delivery

' ’ b goals: ~37nm beam size; nm level beam stability
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o Dec 2008: first pilot run; Jan 2009: hardware commissioning
e Feb-Apr 2009: large B; BSM laser wire mode; tuning tools commissioning
o Oct-Dec 2009: commission interferometer mode of BSM & other hardware
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ip ATF2 parameters & Goals A/B

L

ATF2 proposed IP parameters

compared with [LC

Parameters

Beam Energy [GeV]
L [m]

~ e, [merad

~ €y |m-rad]

F% mm]

35 [mmy]

y' (DDX) rad]

TE :I
Chromaticity 1,

ATF2
1.3

1

3 107"
3o 107"
4.0

0.1

0.1
~A).1

~ 104

[1.CC

250

3.0 —-4.2
1 » 107"
4% 107"
21

(.4
(.09
~A), 1

~ 10°

Scaled design of ILC local-
chromaticity correction style
optics.

Same chromaticity as ILC
optics.

ATF2 goal for beam size is
~37nm

ATF2 goal of 37nm, scaled to
250 GeV, would correspond to
2.7nm (~twice smaller than ILC
design value of 5.7nm)

The intermediate “ILC-scaled”
milestone of ATF2 is ~80nm



'-”L‘ Tuning Procedure (week May 17 — 21)

e DR tuning
- COD, dispersion, coupling, E match ...

e EXT + FFS steering, setup
- Cav. BPM cal, BBA, steering, background reduction

e EXT tuning

- Dispersion, coupling correction.
- Matching into FFS

e FFS tuning

-~ Check match conditions at IP

- “Coarse” IP matching (beta, alpha, dispersion)
¢ e.g. “Irwin Knobs”, MAD/SAD rematching

-~ Fine tuning of IP aberrations with “multiknobs” and IPBSM “Shintake

Monitor”.

¢ Waist, dispersion, coupling, sensitive second-order term:s.
e Sextupole mover-based multiknobs, FD roll scans, EXT skew-quad scans...

A.Seryi



e Extracted Emittance

JL

] (DR emit y = 10pm) ]

sigt sigd sigw sig

13.63 531 250 1230
10.47 457 250 9.08
23.07 920 250 21.00
897 389 250 768

10.30 3.00 250 953

Vertical emittance parameters at MWOX

energy = 1.2817 GeV

emit = 11.7381 + 2.2822 pm

emitn = 294427 +- 57495 nm
emitn*bmag = 422018 +- 1.9205 nm

bmag = 14334+ 02490 ( 1.0000)
bmag cos = 0.0448+- 0.0000 ( 0.0000)
bmag sin = -0.7150+- 0.0000 ( 0.0000)
beta = 126951+ 20753 m ( 8.4774)
alpha = 35809+ 04296 ( 3.0758)
chisgN = 7.9155
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EXT Dingnostics Section
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Oroku@The Univ. of Tokyo

Result of continuous run Shintale Nonitor

Beam condition
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ATF2 status and plan

Optics (Bx, Py)=(4cm,Tmm)( 10 times bigger
than nominal design )

Beam size of 300 nm achieved, while
expected beam size is 100nm

For nominal design, background study is
needed.

QF1 roll is beyond mover limit—check
fiducialization/alignmet

Signal of BSM lost in multi-knob scanning<—
beam position changed/monitor stability

— Laser position stabilization
— IPBPM installation



Other Studied

Cav.BPM study at Linac end
— Beam study of ILC ML BPM

Fast lon instability in DR
Cavity Compton in DR

— ILC positron production

FONT
— Feedback for ILC BDS

Laser wire in EXT
IPBPM

— High resolition/Low Q for multi-bunch beam

Some of above need stable multi-bunch operation—
systematic study is planned in autumn run 2010.



Summary

 ATF/ATF2 is successfully operated in
international collaboration.

* Many studied are on going now with
fruitful results.



N.Terunuma, ICB meeting, ILC10, Beijing, 29 March.2010

ATF long term plan

GDE TF Request | 2010 | 2011 | 2012 | 2013 | 2014 | 2015

Low emittance (1pm)

DR BPM upgrdde not funded
Multi Bunch Stabilization | LINAC/DR Improvements to \be reviewed
Fast Kicker R&D ﬁhm :e"" Steadly Operation
eam tests

(Multi bunch Extraction)

ATF2 35nm beam size | IP-8SM R&D
(Sin gl e Bun Ch) Beam tuni 35nm steady op&ration

ATF2 2nm R&D (2nmBPM, Fast FB)
Stabilization \— o

(Multi Bunch)

Install

ATF2SCFD-Q | oesen | viRERRRGNI  scoTsioon. | | SSsmHonTE

Cryogenics system (KEK)

1ILC or ATF27 deferred fo[ 1/0.5 yr




