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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 lbe reviewed
Fast Kicker R&D Short term Steady Operation
beam tests

(Multi bunch Extraction)

ATF2 35nm beam size | IP-BSMR&D
(Singl e Bunch) Beam tuni 35nm steady op&ration

ATF2 2nm R&D (2nmBPM, Fast FB)
Stabilization
(Multi Bunch)

2nm Operation

Install
ATF2 SC FD-Q Design M

| BeamTest GATF2
Cryogenics system (KEK)
TILC or ATF27? deferred for 1/0.5 yr




ATF2 project meeting
ATF Technical board meeting (KEK)

2010 Autumn/Winter Run
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Beam operation: 7 weeks

ATF2 project meeting
ATF Technical board meeting (SLAC)

Fast kicker mode
ATF2 continuous run

... 2 weeks
... 1 week

2011 before summer
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Beam Time Assignment
2010 Oct-Dec
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ATF2 Project Meeting &
ATF Technical Board Meeting @SLAC

13th January 14th January
Thursday Friday

Towards the 1st goal

(Introduction) Effect of multipoles in ATF2 magnets,
QEA field measurements, IPBSM operation

Instrumentation and strategy
FONTS5, QBPMs, IPBSM (Shintake Towards the 2nd goal

monitor), IFBFM, LW, Multi-OTH, IPBPM, FONT for IP feedback and
milestones for 2011 to 2012

Beam Tuning
DR, EXT, FFS,IPBSM, 11th TB/SGC Meeting
simulation, EXT/FFS matching & BBA, Summary of the ATF2 project meeting,

steering and dispersion (SVD), proposals, future plan etc.
beam jitter at EXT/FFS
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QF1: -6.25 mrad (upstream), -4.09 mrad (down-)
QDO: +2.69 mrad (upstream), +2.79 mrad (down-)
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Cavity BPM &
HLRDHE

Resolutions: 2010/May
with 20dB att. 200 nm
w/o 20dB att. 27 nm

Improvements in 2016
thermal effect on

LO power distrib
S-band BPM: g

mmer
ixer electronics

ne the cavity

WER
with 20dB att. 200 nm

Resolution [um]

w
T

N

All BPMs Resolution

® Resolution X
m ResolutionY

poor

- C-band BPMs w/ 20dB :

electronics

2010/May

resolution 200~1200 nm

WEHDLO j>

5 15 20 25 30 35 40
BPMs

w/o attenuator, best resolution: 27 nm
Measured LO, dBm
L
2010/Sep

B measured LO, dBm
B Previous LO levels
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IP-BSM: Laser Interference Fringe Monitor
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Measurement of the vertical beam
size at ATF2

Example:
Smallest beam size measured under the
ATF2 commissioning (2010/May/20)

Modulation Depth = 0.87 @ 8.0

deg. mode
O, = 31_0 +-_30 (_stat._) +0_-40 (syst.) nm
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ATF2 Tuning Shifts Winter
2010

11 2010 12 2010
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
1 2 3 4 5 6 1 2 3 4
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« 5 Weeks of shifts available for ATF2 tuning since spring/
summer run

» ~6 shifts per week weeks 1-4 + 1 week dedicated run week 5.



ATF2 Tuning Week Summary

Monday *DR setup + tune (g, = 14pm)
*mOTR setup, tuning (¢,<34 pm EXT, 27pm MW)
*EXT Emit meas + cor
*EXT Disp meas + cor

Tuesday IP C wire measurements
Sext BBA
*BPM checks + diagnostics
*IP o, < 2um

Wednesd IPBSM 2 degree mode
«Start O, -
«<x'y> scan, o, =
IPBSM 6 degree mode
OO'y =
«<x'y> scan, o, =
‘Waist_y scan, o, =

Thursd *|[PBSM tune, o, =
*+ 4 hours, 0, = 482,394,594,498 = 492 +/- 82 nm
*<Xy> scan o, = 327,401,375 =
IPBSM 30 degree mode



Beam size minimization with Carbon Wire

Vertical beam size tuning with carbon wire scanner.

-> <x’y> and ay knobs were tested.
-> carbon wire was cut at the vertical beam size scan| 1.

alphaY Scan <x'y> Scan

c Bl ® °
B L ]
2L Set to <x'y> knob = 0

Y '\ |Beam size ~ 3 um

Vertical Beam Size [um]
w
I
|

Vertical Beam Slze [um]

Therefore, we switched to the beam size measurement with IP-BSM.
T.Okugi (KEK)




Vertical Beam Size [um]

IP-BSM 2 degree mode

ay Scan
( IP-BSM 2deg. mode )
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ny Scan
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<x'y> Scan
( IP-BSM 2deg mode )
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Since the beam size was roughly set to the
optimum values,
we switched to the 6 degree mode.




Vertical Beam Size [um]

IP-BSM 6 degree mode

ay Scan 2 ny Scan 2 <x'y> Scan 2
( IP-BSM 6deg. mode ) ) ( IP-BSM 6deg. mode ) ) ( IP-BSM 6deg. mode )
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T.Okugi (KEK)




IP-BSM 30 degree mode
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B E A (IHEP)D multi-pole errorxt & - &5t

skew sextupole tolerance compared to the
measurement for the quadrupoles

Best quadrupoles: QM15FF, QD10X, QF11X, QF17X, QD18X
Worst quadrupoles:QD4BFF, QDOFF, QF5AFF, QF9AFF, QF5BFF

A

—— 1 nm growth

—=— 5% growth
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Simulation with Multi-pole Errors

Dec 2010 Tuning Data

W
f jJ,

|

<xy> Correction

!

v

lAi. Initial Alignment

<x'y>

Ilv

L ®
g I T322
~ I T326
o 2 ‘ SSEXTS
10%} }
; S
0 5 10
Knob Iteration Step

Glen White (SLAC)



1st strategy discussion: issue of magnet quality

. FEIZR TANEZ
1) Magnet swaps (~ 4-6) = benefit threshold ? 20113 2

E—LSAVIZEHEF

(1)
(2) Rotate sextupoles based on magnetic measurements - safe ?
(3) Tune installed skew sextupole = reliable 7 | SHEQ A

(4)

4) Increase beta® for more tolerance to uncertainty
RETRICEER

= re-evaluate above with more complete knowledge of
multipoles now available (e.g. angle reference)

From ATF2 project meeting



ATF2 new Lattice:

IR D multi-pole T5—ZH0 A+ 3A A CTEE{h
ATF2 Nominal Lattice ATF2 Ultra-low Lattice

Squeeze sequence
C, #5hédu ‘ > G, 45 48H
o '#)8sH* 4 ot /%s#*’
B, H+ ,# * 7 4 ATF2Inter 75 Lattice ATF2 Inter 42 Lattice B| "Hy # y

B =#+, ,#um G, "#)4-#u’ G, "#)4-#u’ B =#. S#;,Lm
Y G H8 ) SR NIR Y
B, "#+ 4 4 B, "#+ 4
B,=#J$#um B,=#) .#um

2 Intermediate lattices with 3= 42 um & =75 um have been worked out.

011#23454#622184 5469446 : 6116 ; 14#62 i
Edu Martin(CERN)



Fast KickerBi
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Fast kicker R&D
Beam extraction study




Multi-bunch extraction (30 bunches) with 308ns bunch spacing

2010/06/17
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The intensity of each bunch is not flat [,

and unstable. -
The horizontal beam position was e —-
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T.Naito




-

Multi-bunch Beam in the DR and the extraction line € ¥i»

30 bunches of the beam are
stored to the DR, stably.

Stable beam extraction was
confirmed at the extraction
line. The beam reach to the
beam dump without any beam

T U HARHATHAN D

2010/October

¥—TCELREGTRYHL

000000000

27



Problem on the fast kicker “for ATF” -
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FEH
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Backups



electrons

LAL 4-mirror
laser-cavity

N.Delerue and D.Jehanno



2010

4-mirror Comption Cavity

09 10 11 12

Laser shipped Laser shipped
Laser locked to 4M cavity to Zurich to Zurich
HW update
08/30 11/17
4M cavity alignment to beam Laser repaired 220
. 12/
09/06 4M §§v1ty locked to ATF Clock —

4M cavity connected to beam

Ty

15t Compton
gamma observe

Laser Failure

12/08

Compton gamma observed

N.Delerue and D.Jehanno(LAL)



Challenges toward the 1pm emittance

Simulation:
BPM offset error should be < 0.1 mm. (“BBA”) -->ey~ 2 pm
Magnet re-alighment, < 30 um
-->egy~1pm

DR BPM upgrade (FNAL, SLAC, KEK)

a high resolution BPM system
*a broadband turn-by-turn mode (< 10 um resolution)
*a narrowband mode with high resolution (~ 100 nm range)

*Electronics for all DR BPM (96) is under preparation at FNAL.
*Installation will be done around the IPAC10 (May).



ATF Damping Ring in 2010 autumn
Multibunch instability study

2011.1.13
Measurement (S. Kuroda, T. Naito and K. Kubo) and
Calculation of ion trapping (Kubo)



3-train mode
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Compare measurement and ion trap calculation
3 train,?Bgnch/train
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Extra beam operation on Dec 23"
Permanent Magnet Final-Quad (Kyoto Univ.)

The magnet was assembled in Kyoto
Univ in last fall.

It was delivered to KEK from Kyoto in
the end of November.

*Field measurement by a rotating coil
was done.

It was temporally installed in ATF2
line from Dec. 21st to 25th,
Demonstration with beam was done
on Dec. 23" for the master thesis.

*Results should be reported in next
meeting (ATF2 or TB).




BPM Signal

FONTA4: first digital intra-train feedback

3 bunches,
154ns

spacing

Drive

amplifie

Analogue BPM
processor .

Extracted beam from DR

3 bunches,
154ns spacing

\C£10

1.2
-600 -400

»

Shift the beam positions
by a beam-steering

dipole to simulate the
possible beam jitter etc.

BPM

v

beam position {um)

beam position (um)

Gain = 1700, feedback off

250

bunch 1
200 bunch 2

bunch 3
150 p A
100 ,\,f“-‘f\"w\_.\,r.—'/

W
o} \l'v ma'h
A
50 e Sl Feedback off

— J‘N'Jf'AN\’ .‘Ml 's\,.uv’s,j

150 i

-200

o 50 100 150
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Beam position vs. pulse number

Gain = 1700, feedback on

="a e

bunch 3 steered to an
arbitrary vertical position.

<

150
\J‘/\"ﬂ/‘h&'

Feedback on
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beta [m]

FONTS5: intra-train feedback at ATF2

10 T T T T T
T T T v FONTS5 P2 > K1 FB-loop
gl Kicker opiox: ... QFLIX. . Kicker opiox i . |gmEv Py (February 2010)
K1 I : K2 ‘ -Skew QUAD % . ‘ Es!irTatedlatencyfromfitto data = 133.5 ns

I DIPOL CORR

m— heta X

— et y -

1 N 133ns
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g l 1

m N

ol = ‘ ‘ ‘ ‘ ;:itnned data
{ ! N Latency |

Change in position (microns)

R I I L L
-10 0 10 20 0 80

FONTS5 Feedback Board Delay setting (ns)

Incoming position scan

DAQ =1
FONT5 system _ =
- flexible configurations < T e
two kickers and three BPMs E
« coupled feedback system of two 5
loops correcting both position and 2
angle jitter in the vertical plane 1 st 2nd 3rd

M-
=
o



Beam jitter reduction by FONTS

Results of P2 2> K1 loop (measured)

(April 16 2010)

Bunch 1 Bunch 2 Bunch 3

100

-Off 2.1um

I off 2.1um -Off 2.2um
80t I O 0.82um ||

80} I on: 2 2um ||

I On: 0.4pm

210 5 0 5 10 10 5 0 5 10 Yo 5 5 10
Offset (microns ) Offset (microns ) Offset ( mi ccccc

2.1 um - 0.4 um -> 08um

FB OFF: jitter 14.7 nm
FB ON: jitter 2.6 nm

Jitter cdmparison
at IP (simulation)

Il FB OFF: jitter 14.7 nm

Assuming perfect Iattice, 10l | I FB ON: jitter 2.6 nm
no further imperfections (!)
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ATF Running R&Ds

* Tuning, XSR, SR, Laser wire,...
*1pm emittance (DR BPM upgrade,...)

*Instability (Fast lon,...) « %< OREDMEEICEE
-extraction by Fast Kicker |* HRD E—LAKE

Others « TJUII—TRETOREAEERE - 2EE
Cavity Compton 122
*SR monitor at EXT
Improve the R&D efficiency
ATF2 < LINAC/DR
35 nm beam size Stabilization

‘Beam tuning (Optics modeling, debugging soft&hard tools,...)
-Cavity BPM (C&S-band, IP-BPM)

Beam-tilt monitor Others
*IP-BSM (Shintake monitor) *Pulsed 1um Laser Wire
*Multi-OTR «Cold BPM
‘Permanent FD Q
Beam position stabilization (2nm) *SC Final doublet Q/Sx

Intra-train feedback (FONT)
feed-forward DR->ATF2



IP Motion
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* 20,000 pulses @ 1.56 Hz (1 seed)
¢ [P vertical position drifts around on scales of a few 100 nm an hour.

* Slow enough that this can be ‘de-trended’ using Shintake Monitor as IP
position monitor.

Glen White (SLAC)



Renewal of the LINAC klystron

modulators(#0 and #3)

Manufactured in 1988
* Less Availability

Heavy maintenance work to
keep the beam operation
- Trigger/control/charging-unit

* Fixed charging interval
12.5Hz

New klystron modulator
( were installed and

'commissioned in September
2010.




