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ATF Results and
ATF-11 Plans

!'_ Ongoing unique test facility for ILC with
Wemittance beam.

Junji Urakawa (KEK)
for

the ATF International Collaboration
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"o Achievement of ATF
1. Emittance in Damping Ring.
1nm-rad horizontally, 4pm-rad vertically at low intensity
2. ILC Fast kicker development. 3ns fast rise time

3. DR BPM upgrade program. <l1micron resolution. By
SLAC and FNAL et al. collaboration
; - -by-turn monitor. For FlI study, kicker

5. nm BPM experiment. 17nm resolution achieved. By SLAC,
LLNL, KEK et al.

6. FONT4 experiment. digital feedback. By Oxford et al.

7. Laser Wire at EXT-line. fast scan wire for ILC. By
RHUL et al.

8. ODR BSM. Completed by KEK and Tomusk University.
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@ X emittance (single bunch)

,','E Emittance measured by CW Laser wire

@ Y emittance (single bunch)
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,‘,’E Laser wire beam size monitor in DR

14.7um laser wire for X scan

300mW 532nm Solid-state Laser ~ °-7KHmTor Y scan
fed into optical cavity (whole scan: 15min for X,

6min for Y)

2007/6/28 PACO7 in Albuquerque 5



Beam kick test at ATF-DR .
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BPM az the amplitude of the oscillation of the Pz
betatron frequency componsnt. capnag
The kick effect iz measured by =canning the i - o

pulzs timing. il B ¥ w3 i



ir Beam Kick test of ILC Fast kicker
o (KEK, LLNL, SLAC, DESY; FID Co.)

etail seeL poster
HPMN(28
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This experiment complétély shows perfect
kick timing control.

rise time improvement
by using waveform compensator.

3ns ->2.2ns
Pulse Trajp {3098 pulse )Output from FID-Redser, Albuquerque 7




i DR BPM resolution improvement
Uy by digital read-out system (SLAC; FNAL., KEK)

Y posit_im} vs. Intensity during lifetime measurement ] ]
beam position read-out vs. beam intensity: =
7
. . . . it
scattered plot : existing analog circuit. 4

=5

ine plot : digital read-out introduced for test. |—¢
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:\n X to Y coupling Improvement
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Upgrade of BPM Resolution (~ 0.1um) with new circuit by SLAC
and FNAL. Surely, we will achieve 2pm-rad. Possibly 1pm.
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AP Mutti-bunch Turn-by-turn monitor

o

The beam blowup at tail bunches was measured by

—&—Y emittance(00mode, 1.6E9intensity)
—l— Y emittance(00mode, 3.7E9intensity)
—a— Y_emittance(01mode, 6.3E9intensity)

T. Naito (KEK)

Vertical Emittance of Multibunch

the laser wire in ATF, which is assumed come from s P N
FII effect. In order to observe the individual beam 5 4010" I\ 6:3x10°
oscillation in the multi-bunch beam, multi-bunch 5 | / \
turn-by-turn monitor is developing. This monitor $ s010m [N
consists of front end circuits(amplifier and filter) and 8 / .
DPO7254 scope. The scope can store the waveform up § 2010" e
to 2ms with 100ps time resolution. £
.‘E‘g 1.010™ GLC|Design
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| RET | 28070518-55 dat ] 20 H RET | 2007051856 Lat ) 2nd ¥
L ;m» T i e
- Noetwork 1.5
i 2nd E |
) _:u,_, J‘L, i hldi , |
The preliminary results shows the different oscillation "= o1 ez oz 94 %01 8z b3 84
amplitude.of the tune-X and the tune-Y. for the 1st and 2nd
bunches at just after injection. Tune-X Tune-Y
2007/6/28 PACO7 in Albuquerque 10



.'lp nm resolution BPM
HHU (SLAC, LLNL, UK-University, KEK)

Hexapod Movers

Zero-CTE Carbon Fiber
Metrology Frame

In detail see
_ Frame Poster
~ FRPMS049

Mounting Flexures:
Radial, longitudinal

Actuator
Motors

ATF single bunch beam test
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16nm resolution achieved
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Voltage at the output port of BPM
(normalized to 100 electrons/bunch)

goal. ' p

ATF2 IP-BPM

.'r,&hj re beam jitter at the focal point of ATF2

|
-
D
o
=

ate high resolution (a few nm)

special cavity BPM

roduce a feedback signal for beam stabilization
lrements

= rectangular shape (X:5.7GHz, Y:6.4GHz)
= thin cavity for angle signal reduction
= small beam tube for high sensitivity

status

Refer

By quuke Honda (KEK)

FRPMNO54

= Vvarious properties were checked with beam (position
sensitivity, angle sensitivity, etc.)
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Signal (V)

,'.,"‘: FONT4 : Digital IP feedback R&D at ATF

Oxford, Daresbury, QMUL, SLAC, KEK, DESY, CERN et al.

output signal

Kicker .| BPM .| BPM .| BPM 4 p
> 0 > . > . — I A
e- . 7 ., 9"
dog R
Drive Analogue BPM |
amplifier processor BPM signal
ifier //
Digital S el L See poster
feedback T4 MHz
wnar [V]OPAN108
signal pass latency : 25ns
BPM processor:7ns
Digital board:68ns
Analogue input drive amplifier:40ns total:140ns
from BPM processor i ..
4 Digital Board development
o2t - 2]
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Laser-wire at ATF-EXT

By Grahame Blair (RHUL)

6min 43s ot al.
1600 ¢=6.22+-0.18 pm
In detail see poster £ -
FRPMNO093, and 3 ...
hear contributed < -
papers THOACO1. [t e T
Wire position (mm)
B Modify optical

2007/6/28

e [N to realize

sub-micron
laser waist size.
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Beam size (um)
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Experimental layout

SHT .
target e-beam

AN

polarizer

5 optical filter
443mm
" lens (f=200mm)
I——f—4I

A

-1 200mm
OTR, ODR

A 4 A

ALTA E400
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Optical Diffraction Radiation (ODR) beam size
monitor (BSM) at KEK-ATF

Typical CCD image of ODR
vertical polarization
component

15



Intensity (CCD channels)

,'lp Single-short beam size measurements using ODR

o

Beam size was changed by a quadruple magnet

40

Calibration curve 30 -

=
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300 . . ) o
'Y = =
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o e g
, b et 0.00 l l l o

1 1 1 1
4 ) 0 2 4 0 10 20 30 0
Beam size (um) 0 10 20 30 40
0,
Beam size measured with wire scanner (um)

In the future we plan to integrate the ODR monitor into the Laser Wire chamber
at the ATF2 in order to cover the beam sizes in the range 15-100um. We also
consider synchronization of the ODR measurements with ATF main control
system to be able to acquire Beam Position Monitor and current data. In this case
a real single shot beam size measurement with ODR will be possible.
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i Future plans

= ATF-I11 project
= Fast ion instability study with flat beam
= Fast Kicker R&D

s Feed-forward to stabilize the extracted
peam

= High Intensity pol. gamma-ray generation
pased on Compton Scattering

2007/6/28 PACO7 in Albuquerque 17



"'E ATE-11 Status for BDS R&D

ATF-Il Project (37nm Final Focus beam line)
Status
*Optics&beam line design fixed.

eConstruction Schedule re-planed and fixed.
*Q-magnet from IHEP.
*Q-BPM from PAL.

*Electronics for Q-BPM from SLAC.

*High Availability power supply for magnet from SLAC,
|IP-BPM under beam test. (KEK, KNU)

sLaser Interference monitor upgraded. (Tokyo Univ.)

2007/6/28 PACO7 in Albuquerque 18



ilp
lfb ATF2 Beam line layout

[ ATF2 beam line (2008 Commissioning)e==-EXtraction line T_EJ‘

g ||

- - ]
- - me ||
¥

\ IP~37nm ' 3 (

%EE M i J: e e e e
i e
1 ol =
j =na [B IE' d#i .
20 28 . . PACO7 in Albuguerque 19
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ATF2 construction schedule

2006
10 11 12

2007
1 2 3 45 6 7 8 910 1112

2008
1.2 3 4 5 6 7 8 910 11 12

2009
1 2 3 45 6 7 8 910

ATF beam operation

Floor
refurbishment

Partially construct

Moving of
X-band, Crab

ATF beam operation

Construction of extended area

Reconfigure the EXT area

ATF2 commissioning/Operation

ﬁ.',".:’.;‘;‘i'r’i?;e the new EXT line and connect it to extended area
F -l £
"r__ 1 11 rn
i : L
o e —iE— Tl e I
i R ——— T N ==
5: |ﬂ-.::: '.-'ITI!FF-.I_ : T |
[! ﬂl =oE [’ IEE ﬁ ok | i T i
« ATF2 beam will come in October, 2008
2007/6/28 PACO7 in Albuquerque 20



it Area for ATF-II, 20/June/2007

Under refurbishment of
the floor for ATF-I11, it
will be finished until the
end of September.

Side: 1~1.5m thick, Top: 1m thick PG
Innerwidth: 5m Moving shield door - Side: 1m,

2007/6/28 PACO7 in Albuquerque 21



Q-magnet from IHEP Cavity-BPM for Q-magnet

(IHEP, SLAC, KEK) from PAL (PAL, KEK)
~ 30 magnets were delivered. ~ 40 BPMs were delivered.

2007/6/28 PACO7 in Albuquerque 22



,',',‘: ATF2 development Highlights
In detail see poster MOPAS059

for a bend

BPM electronics for cavity-BPM High Availability P.S.

(SLAC) for Q-mag, Bend and Sext (SLAC)
Unit was tested in ATF. 1 unit was tested.
Delivery in 2007. Delivery in 2007.
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iln ATF2 development Highlights

‘ Laser Interference Monitor at ATF2 IP( Tokyo Univ.)

_ INTERFERENCE PATTERN

[ Mod.depth vs. beam size|

- E | — ! 1:
SHOBETNG ' e | o_g% 1064nm laser
ANGLE — i aee ) \f\ 532nm laser
| — d £
LASER - ; 0 FFTB result (70nm)
- PN : O o6
| : O 05 \
Yy /_ "..3' 04;
| — | —_ U4
X ELECTRON | 3
B,EAM | — ! (o] 0'35
| — ] = o2f
ot I eS| T T T T 0-1:_
modulation depth : A N/Nj ) =TI G U S (. T O . A SRR i
200 |- (a) + - 0 20 40 80 100 120 140 160 180 200
Tk % fe Beam size [nm]
(=2
@ . 1 {an
g p& / \ / \* I
%100 Y &
b : A\
- A | N, . .
. Shintake-monitor
o b ] PHITI RIETIE (R | L

Y Y 0 OL result in FFTB

Electron Beam Vertical Position (um)

FFTB ~70nm -> ATF2 37nm
modification : Laser wavelength
fringe stabilization FB S ==
2007/6/28 nNew gamma drét@e toflbuaueraue gpiniake-monitor from FFTB 24




Posssible location for Fast lon Study
Gas Inlet Chamber : N2 etc. 2007/Mar/02 N.Terunuma, KEK
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Possible location of Gas inlet chamber for fast ion study

South straight section of ATF damping ring

To make good pressure bump

Use the existing chamber

2007 /Mar/02 N.Terunuma, KEK

QMT4R or prepare new OM13R
Beam
it I:L i’:r--?;F [y :ll:-ia u:-i: kan pump Ll kan pump Wiahve el FE R *
it - Rumil o
» Ld (A ::l ‘ ‘ ‘ Bt kan pumg
II‘I - 1T 11 - — | | [ | — | 25 : ‘
| 1840mm
We can move here T We can move here
if need. Gasinlet . if nead.
Flow control valve
Valve
0
From vacuum gauge, | i
Jaug Gauge [ lon Pump Gauge Gauge [ lon Pump Beam sees 24mm
we evaluate the o * di ter b
pressure distribution Vihe Valve e i; cam-
recisel Turba Pump{ 3001's) Tuirbsy Pump( 300L/s) plpe Wi pumplng
P Y : d slots
Rough pump system Rough pump system :
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Detailed Experimental plan

Measurement of vacuum pressure and the main
components of gas species.

Effects of pressure and bunch current:
With different pressure conditions (2.0x10~ Pa
In pressure bump) by injecting nitrogen gas);

With different beam: 1 train, N of bunch =2~20,

5x10°~2x101%bunch

Gap effect
repeat B with 2 and 3 bunch trains,
repeat B with different length of gaps.

repeat above with a different emittance
(emittance ratio :changed by skew quads from
0.5% t0 10%0.)
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il*|LC DR Kicker Systems

0 IRt Lo

/
10 kV | = = A

= The length of each strip-line is limited by the rise and
fall time specifications: the maximum length is
approximately 30 cm.

= Each strip-line Is driven by two pulsers operating at
=10 kV, providing a voltage between the electrodes
of 20 kV.

= A "complete” kicker is made LRk 22 such units. 4



H ' f® Multi-bunch Beam extraction design for

1HHU Future Kicker Tests at / DA g
. . . L~ S6nsX10 30 bunches
Multi-bunch Beam extraction by using L
strip-line kickers and pulse bump orbit TR T H”m“ “”H“ HH”“H
system was designed, which can extract e " B
up to 60 bunches with 154ns bunch 134ns
i installation-of the L
strip-line kicker is not enough at the ATF .
septum region. So the kick angle of the
strip-line Kicker is not enough to make Bunch spacing
the beam extraction orbit. Aot Lom
154 or 308ns
I Bump magnet 60 bunches with 154ns spacing or
, 176 1700 30 bunches with 308ns spacing
ZHOR ams = " ame Septum aM7 ams QM H10H
| |strip-line 30cm x 2 '_‘ [ ] Bl
I | —— .:_zl — H I A new design uses pulse bump
™" 30cm fong x 2 T T — magnets and a thin septum magnet
petony - Cireulat to help making the extraction orbit.
Drien O 4rrad sy 1 TCHTALE This design makes a bump orbit
- 0 soomm rsomm “0.5mrad | Beamm?i R}t— after beam damping, then each
= o 1 ' - beam is extracted bunch-by-bunch
\ S s by the strip-line Kkicker.
- \ = New septum and a "slow" orbit
] B - | bump would allow fast extraction
\ 10.5mrad using two 30 cm strip lines, driven
. il 16mm by =10 KV pulsers.
e BN amrad =l
u \_T"‘“““ Extracted Designed by
i B v
2007/6/28 PACO7 in Al Fots T.Nato(KEK)




,',',‘: Feedforward to Extraction Line to supply stable
and very flat beam : Establishment of position
stability 1um (rms) and 10prad vertical
emtttance-at EXT until end of 2007.

Lavout of KEK-ATF Extraction Line

nm Fast Feedback

,‘ section .’| Extraction Ki

I x MILEX | i

I 5 Y (2nd kicker Extraction Kkicker

ML 14X ‘"'”x\u,l:\“l'“x '\ \
«4‘—:_—,4—\%*—“‘\**’/% ( 1st Kicker )

Beam Dump

/ Damping

/ MM1X e 1 —wou—,_ Ring

MMsx / /  ™MM2X Damping ; i
/ MM3X Rin \
MMA4X g Septum

um Feedforward ( DR BPM -> EXT Line new stripline kicker)

Cavity BPM (MM1X-MM5X)
sensoreaviy In detail see poster MOPAN109.



u’E Prospect of ATF

i ATF International R&D will generate
necessary results for ILC, especially how to

control high quality beam, develop many
kinds of advanced instrumentation,
educate young accelerator physicists and
engineers.

= |ILC like beam which means 60 bunches
with bunch spacing 154nsec, in the future.

= Realization of 37nm beam for long period.
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",'E From US, EU, Russia, China, Korea, India and
Japanese Univ., Many young physicists and
engineers are learning and developing advanced

accelerator technologies for ILC.

e -

il BMAR'ZOO5(’@AT%: |
'

l!

4 '.‘\ ‘-"; \“'\\

i 1 N

il J ' A \
)" 270 VN

ATF Control Room 2005.3.9
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