Research and Development Status
and Programs for ILC at KEK-ATF

We are going to research and develop on
advanced accelerator technology under
International Collaboration (ATF-MoU) for
ILC at KEK-ATFEF. I will report the highlight
of present research programs and prospect the
future, especially the results of ATF2 project
in 2008.

Junji Urakawa (KEK)
at Oxford. 10/27



ATF Status and Prospect

Emittance status,

BPM Improvement,

Laser wire results,

Pulsed laser wire development,

ODR monitor results,

Fast kicker R&D,

Laser Interferometer in an Optical Cavity

New device for nm beam control.



ATF I ntroduction
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Multibunch emittance study

e Scrubbing of DR was started

DR pressure should be < 7 x107 Pa for 1% emittanceratio

for 1.0 x10% e, 20 bunches, (=67mA, beam scrubbing with
210mA isnecessary.) 0.78Hzrepetition

so far, >1 x10° Pa-= <5x x107 Pa
« Monitorsof MB emittance
MB (or projected) Laser-wire
Projected SR interference monitor, X-ray SR monitor

MB (or projected) wire scanner: (EXT-line coupling
problem?)

e Problem of MB emittance
Fast lon I nstability ?



Synchrotron Oscillation
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Vertical Emittance of each bunch

Fast Ion Instability: Experimental Results at ATF
Required vertical emittance : 2pm  rad for ILC
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Preliminary result of

Fast lon Instability simulation

—&—Y emittance(00mode. 1 .EEQirrtensitvi
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Vertical Emittance of Multibunch

simulation

Emittance Versus Bunch Number
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ATF Damping Ring BPM

\ reference
EBW i plane
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Electronics: single pass detection for 96 BPMs
DC-50MHz BW,
baselineclip & charge ADC,
min. resolution ~20um



DR BPM (M B30R) spectrum [dBuV]

Spectrum of DR BPM

65

DR button BPM beam signal spectrum
out from 40m RG223/u cable
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BPM electronics improvement

: in chan i i .
signal from BPM Gain change I\g(l)%r?\-/\i%\ae()ﬁ}l?—(ljf detector signal to
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| mproved BPM Circuit ( ssmplified diagram)
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min. resolution ~2um
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Y dispersion [mm]

Y dispersion [mm]

Vertical dispersion | mprovement

Y disperson before BPM improvement (26Nov2002)
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| aser wire beam size monitor in DR

14.7um laser wire for X scan

300mW 532nm Solid-state Laser 5.7umfor Y scan f
Fed into optical cavity (whole scan: 15min for X,

emin for Y) 15



Laser wire block diagram

OpticalCavi .
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optical cavity resonance is kept by piezo actuator
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Two important cavity parameters

* There are two important parameters Observed Airy
which characterize the cavity. function

— Finess (F): sharpness of resonance
e proportional to power gain (G)
e determined by mirror reflectivity

* measured by its transmitted light.

JoueNIWISURT)

— Waist (w,): thinness of the beam >
Half of wavelength

Peak width: 0.3nm
Timing accuracy :lasec

* measure of spatial resolution or
luminosity

e determined by cavity geometry

 measured by phase difference
between two modes (or e beam itself)

— F.o.m: G/(w)" (n=1~2)

P— - - e L,
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Beam profile by Laser wire
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Energy Spread

Energy Spread

by beam size monitor at EXT dispersive

Bunch Length

by SR monitor with streak camera
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Emittance by Laser wire

® X emittance (single bunch)

® Y emittance (single bunch)
® Y emittance (15bunch projected)

0.5% coupling Calculation

T

LW Y emit(single 16APRO03)
LW Y emit(15 bunch 6JUNO3) |

Bunch Intensity

< 0.5% y/x emittanceratio

Y emittance =4pm at small
Intensity

VOLUME 92, NUMBER 5

Bunch Intensity

PHYSICAL REVIEW LETTERS
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Achievement of Ultralow Emittance Beam in the Accelerator Test Facility Damping Ring
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higher mode laserwire
* use TEMOI resonance mode in an optical cavity
as a laserwire

TEMOO mode — |
TEMO1 mode =

pholon density [arb. unit]

(] L} L]
transverse position [unit ofa,,

R O T e
.-"'.".i_. I --""__._._,'.-. ._._‘.'."":
TR

TEMO1 mode has two lobe and a node



Results with higher transverse

mode converter

mode
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TEMO1 mode was produced
with efficiency of 60% by
inserting phase converter.
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fitted result

» estimation of the laserwire size

from 0Imode scanning data

Y/ndi 1217 / 3
— k| 98920 £ 01367
E MR — ncEmmal beam sEw oo, fomed ol
;; 1" E
105
ombined result for the ok 1
aser size : 9.92 =0.14um ; I
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E‘ B | 1 | 1 1
. y ~ . 2 4 3 B run#
 estimation of the beam size
thﬂéesult bﬂve Wwas ,.,_,_“ _ rorral beam ~_.I-.--',~.':__r1|| furmed off
used fo subftract laser E12 F
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results ©st
°F i |
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@Experimental results ( Pulse Laser Storage )

Laser:

Mode Lock: Passive
SESAM

Frequency:

357TMHz

Cavity length: 0.42 m
Pulse width: 7.3 p sec
(FWHM)

Wave Length: 1064 nm
SFSAM.: S_Emi-congwtor Saturable Absorber Mirrors
OWer: -

24




Ext. Cavity:

Cavity:

Cavity length:

Mirrors:
Reflectivity:

Curvature:

I super invar

Super Invar
0.42 m

99.7%, 99.9 %
250 mm (

n

=180 _m)

=




Finesse: R = 99.9%

Finesse = c/l : decay time
PDI c: light verocity
e i l1: cavity length
( Jrabpe—at b cmilene
Trans.
0.01

0.008 F

0.006

0.004

Transmission [arb.]

0.002

Time [ wsec] 26




Plused Laser and Electron Beam Collision to
measure bunch length

collomator storage pulse

] Y |
- Fa Tal
detector . .

( Csl +PMT )

electron beam

laser system

ATF damping ring

Pulse Laser Wire

(Storage laser pulses in optical cavity ): .*JL.\

Laserwire region

A

ATF Damping Ring

The systems for New X-ray source & New

bunch length monitor at a storage ring
3 band Linac
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714MHz Cavity .

Scattered
Gamma beam

Laser Repetition rate :
357MHz
laser pulses

P

Compton Scattering in every 357MHz

Electron repetition
As an X-ray source :

rate : 357MHz
Electron bunch : : :
An optical cavity stores higher peak power and gets

higher flux X-ray with pulse laser than CW laser.

As Beam monitor :

By scanning the laser pulse’s phase in the cavity and
measuring the Compton signal count rate ; an electron
bunch length profile is obtained.
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Storage of laser pulse

Resonance condition :

The relationship with
laser and cavity :
LITII' = i ;
2
A= L Al =0,

faser iy "

The enhancement factor
is the function of
reflectivity,1 and laser
pulse width.

Perfect resonance : Lijaser= L cavity

[

)

A A
\ )
leperfect Resonance : L caviiy
\ L Vo
\ /
Not resonance : |L % ith
A A M \ A
/

P
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Count rate & Measurement

Signal flux 9
A 2 — é
Y ser e v—b;tmﬂist
beamwai st
Ph
ase Suppose both electron
bunch and laser pulses
= /\ have a Gaussian intensity
——— v distribution, the measured
—'_?\" profile is also a Gaussian
Vertical shape.
position
2 2 2 2 2
Laser pulse e bunch Laser e h-beamsize
ﬁidth length beamwaist
e bunch The electron bunch length is 20 ~ 40 psec (10mm)

length  ~~ Laser pulse width ( FWHM =7 psec ; 1 mm)
Laserwire beamwaist( 120um ), electron’s
horizontal beamsize ( 100um ) 30



OPTICAL CAVITY

Cavity length : 714 MHz +/- 2 kHz ( from PZT dynamic range )
Cavity length is 210mm. It is easy to adjust cavity length with short cavity.
For cavity’s dynamic range , long PZT is used ( 10um ).

Mirrors

* The radius of curvature : 250 mm

e The reflectivity : 0.997 +/- 0.001

Finesse is ~ 1000 . But effective finesse is ~ 500 ,when the length of
cavity is 21cm. 4 times reflections occur during each laser pulse injection.

Béhﬁ%@&ﬁt‘%@ﬂ@aﬁfﬁhin laserwires at long cavity length.
= 250mm
R =0.997

A = s ( 17 3
Al

<’ Adjustment with PZT

714MHz corresponds 21cm.



OPTICAL CAVITY : feedback circuit

&

A trombone
for a signal
delay

Transmission
PZT voltage
PI circuit
: alt DC
Mode locked Laser Rep.rate Ai
Laser | | feedback Shoulder feedback
*|357MH,  System
Ring RF _ | Ssignal ( OFF : background)
standard 10MHz Generator
By a phase
detector, the signal
is synchronized
< with Ring RF.
Feedback ON/OFF

32



EXPERIMENTAL SETUP : Optics

33



count rate (Hz/mA)

Count rate

1400

PLW y-position scan : 09Nov.2004

1200

1000

1014 E——

600

200 [-esesisnes]

. : : : ¥
- |
- b=l ASEE-DEOAMWAISE ...
-
A [osmmsnidi s
/i
Al
_’;'
5.4
o
Il

x'2=28,0005 | AN

------

_position scan 09Nov.2004 ——

P1=1369.53 +/- 24,58 \
P2 = -217.685 +/- 2523 /! \

!
I

scan direction

electron beam ( flat beam with aspect ratio 10:1)

laser wire
(parabolic shape)

Rayleigh length ( z,

beam waist (v, )

.
i
ey -
i
]
L
Y
Ll
] LY
[
i ‘\
e -
“m
..
\.\‘
'b.-‘
.
I | =

-300 -200 -100
table hight : v-position {um)

200

Calculated maximum count rate is ~ 2500 [Hz/mA].

Actual count rate is ~ 1500 because of imperfectly adjustment
cavity length with shoulder feedback system.

34



33

32

#

27

Bunch length [psec]

25

24

23

When bunch current is increased , the

Bunch length measurament : Low currant { multibunch 1 train : < 10 mA)

07 Dec.2004 {PhaseScam——

Number of electren 7 bunch [ 1

20 25

Gauusian shape of photons count rate changes.
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For more y generation :

Storage of short pulse laser and
Crossing angle less than 5 degrees
to make near head-on.

Large optical cavity (Super-Cavity)
will be developed.

Off axis parabolic mirror is
necessary.

Then, new §av1ty like below type

will-be;deyveloped. ¢ -beam
(A=532nm)
]

90 off “axis
parabolic mirror
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ODR Monitor

2
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7.2
-
@16
1
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ODR Target chamber

ODR Target Holder




target chamber

Experimental study on optical diffraction radiation

target

]
[l
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B\

i
y

¥

\@
o
==
B il

beam

beam

./

observation “‘m
angle ¥ direction of refection 1 ™
S or PMNMT

Diffraction Radiation(DR) Angular Distribution
DR is emitted when a charged particle passes AT T o ]
through the vicinity of a conducting target & B A=ihnmm
o B0 =250 -
ODR xi S |
7 i ]
by single - = :
electron h:lmpact parameter 4 i ]
3 40 5
edge ., : _
l,I.\_ = —
BDR /% hox 20 - 2

o
v -4

h=20pm — 8, [EIIr =0

B

dEWDR - (41rh. T_2+292 h=40pm — &_ ( h.={jl‘,||

———= —exp (— /14 203 = -- 4, @, =0)

2 = 2 Y —3 v Vg
dQdic 4x Y {v2 482+ E,I‘T + #2) h=100pm — 8, (8, =0)
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KEK-ATF Extraction Line

4 k.

mirror chamber

sCreen monitor
y-ray detector

Target Chamber

N J/

Experimental Layout

bending magnet

v-detector

sCreen monitor

L]

/ l||. A f

/. ? am
ik [N ©ilw o
I T - e e T ":1‘1*_"1 :

o

(W D Y

— -

Target
St wafer(~300um) coated with Al or Au(~0,5um)

target chamber

sCcreen monitor
mirror chamber



Transition Radiation(T R

target

electron =

OTR

Forward TR

Backward TR

EWrn o

= &% + 05
e e
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e -fine structure constant

Edge Transition Radiation(ETR))
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Transition Radiation Angular Distribution
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How to measure beam size from ODR angular distribution.
We have to use slit target and measure the interference from both edges.

[Omm

. L263 mm —l—l SV
Slit Target - - Z
E E 0.0005mm (Au)
10 rom —— . ;‘%
(0.3 mm —H‘—T [0 mm
E e ]
: Y ~_
T ONNURRAN AR NN _.'__/\

YO mm
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Y Ismuch more sensitive to the beam size.
We already measured interference of ODR from both edges

and found fine interference structure dueto synchrotron
radiation from a near bending magnet. 43




- detector

bending

magnet

£

reflecting mirror

Experimental setup

&

sCrecn manitor

rotatabfe mirrar

rlarizer
I"-\ﬂ ﬁm' cird filter

cch

beam line
ienment laser

target chamber
k",

mask chamber

serecn manitor

mirror chamber

collimator

reflecting mirror

1.0

FPWT / current
[ == ] =N { s |
ey = [
§ | §
II
|
=l —= 1 |

=

X
i
,-.h

ODR by PMT with polarizator

'
T p—
¥
§ vt

e p— e
T
| I—

!'f Y e

s

-0 -3

bending magner
SR sonrce

heam line

44



Fast Kicker R&D : Present Technology on Pulse PS

02 04 05 0B 10pg
FPG10P FPG10 & FPG 20

VMOS Technology by FID GmbH
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Strip line kicker modules

Fast switches dump high voltage pulses into a series of strip line
structures.

Electromagnetic pulse applies transverse Kick to one bunch, but is
absorbed in a load in each strip line module before next bunch
arrives.

e switch speed, on-resistance, and stability are concerns

» adequate precision of strip line termination is challenging

~— < A <~ -




KickAngle(urad)

M easur ement result of FPG5-3000M

Pulse timing v.s. kick angle(FID FPG-3000M)
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Rise time~3.2ns
Kick angle ~85urad
(calc. 94.7urad)

Pulse timing v.s. kick angle(FID FPG-3000M)
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Principle of Laser Interferometer in an
Opftical Cavity for nm resolution

[
fir -— [ *This is frequency

I consideration.

g *Tow modulation
methods for
optical cavity are
space of the cavity
MXf—:MX and frequency of

I dn mode-locking.

0_

Short laser pulse can be generated by many longitudinal waves
which are completely mode-locked.

7Tpsec pulse width requires 200 longitudinal modes in the case
of 714MHz repetition rate. 48
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Check by Mathematica in my laptop

computer

Cavity Length =420mm, Center of the Cavity is z=0. Two 7psec
laser pulses are moving upward and downward from high reflective

Mirrorsat t=0.
710.000762psec later 705.000762psec later
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Interference
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Plan of Test Experiment

w8

\

Pulse Laser beam
(357 MHz)

We changed the length of the optics
cavity from 840mm to 420mm since
we could order 741M Hz mode-lock
laser .

Specification of the 714MHz mode-
lock laser

800mW, 7psec pulse width(FWHM)
0.4psec(rms) timing jitter

First step : Comfirmation of
|nterference

Second step : Movement of the

| nter fer ence by phase shift or move
Table

Third step : Installation into ATF
Damping ring



Future plan for reliable nano beam
size monitor

 We will design the chamber which includes
vertical 42cm optical cavity and 1s attached
with upstream cavity BPM and downstream
cavity BPM. Two BPMs can measure the
beam orbit within the accuracy of a few
nano-meter.

 We will change the laser wavelength from
1064nm to

* This 1s a backup system for Shintake
monitor.
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ATF Extraction line
laser-wire

Vacuum vessel + lens
De5| ned and built at Oxford

Vacuum vessel installed in ATF Oct 05
Data taking planned for Dec 05




Mission of ATF/ATF2

® ATF, to establish the technologies associated with
producing the electron beams with the quality required for
ILC and provide such beams to ATF2 in a stable and
reliable manner.

ATF2, to use the beams extracted from ATF at a test final
focus beam-line which is similar to what is envisaged at
ILC. The goal is to demonstrate the beam focusing

technologies that are consistent with ILC requirements.
For this purpose, ATF2 aims to focus the beam down to a
few tens of nm (rms) with a beam centroid stability within
a few nm for a prolonged period of time.




Maximum energy

1.28 GeV ( =2500)

Beam

emittance

Vertical

(1.5 £0.25) x10'"' m rad

Horizontal

(14 £0.3) x10° m rad

Bunch Length

~8mm (26 ps)

Single bunch population

1.2 x 101

Energy Spread

Wire scarner
—

0.08 %

OTR monitor, QDR monitor

FEY I+
2

RF Cavity
i A ;- 8
a N

[

West Arc° s S T
h P iR Y 3
X-ray SR monitor SR Monitor

H
Laser Wire monitor Injection Kicker § ¢

North Straight

ATF Damping Ring

South Straight

e, _Seputum Magnels

3
L |

BT ek

( Beam_Transport Line ) =2 Wi~

Electoron Linac
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Present Research Programmes at ATF

1. Pol. Positron generation R&D at EXT (ended June 2005)
2. Laser wire R&D in Damping Ring (Kyoto University)

3. High quality electron beam generation by photo-cathode RF
Gun (Waseda University)

4. X-SR Monitor R&D (University of Tokyo)

5. ODR R&D (Tomusk University)

6. Beam Based Alignment R&D

7. Nano-BPM project of SLAC, LLNL and LBNL

8. Nano-BPM project of KEK

9. FONT project (UK Institutes)

10. Laser Wire project at EXT (UK Institutes)

11. Fast Kicker Development project (DESY, SLAC, LLNL)
12. Fast Ion Instability Research
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Installation of the
- LLNL space frame
- support = 3 BINP
| cavity BPM’s inside
~ with precision

movers

March2004 . . . S
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BINP Cavities (Vogel, et al.) ~ 2cm aperture

Dipole-mode selective couplers

Incoming beam params:

Charge Q ~ 1.5 nC
Spot size:
. ~ 80 um
y~ S um

~8mm (/)

=

./-}_4

Cross-sectional view of BINP
cavity BPM 6426 MHz, (5p. in
KEK ATF + 1p.). 2000.

I.- Cavity sensor .
- Heater.

1
3 — Temperature sensor,
n;

G-

(=Nl =

)

— Coupling slot,
Output waveguide.
— Output feedthrough.
— Beam pipe.

— Vacuum flange.

10 — Support plate.
|1 — Y position output.

Energy

dispersion ~ 103

|2 - X position output.

E/E ~5 104

| 3 — Heater control connector.

. . ] Std=200 nm i
Position & angle jitter: - _
2 -
E . o
3 ol
E - 7
‘:-h 4'(#

Calculate position {microm)



BPM ASSEMBLY

BPM struts

7\ o
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Calibration

Move one BPM at a time with movers
Extract BPM phase, scale, offset as well as beam motion by linear

egression of BPM reading

Y2 {ricrons)

-25
] 50 100
Pulse Murmber



Short Term Resolution

Predict Y2 from other BPMs

Linear least-squares fit to (x, y, X,
y’) at BPMs 1&3
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1 minute
100 pulses
s =17 nm

Is it real ?

i
a

Y 2-Prediction (nm)

| T !
: f *! f
. .
AR i e s e e e s e iy R L &
* :
* . a
. » L K @ i
* : ] * i
El:l o T s e i et e s e R T e i“* ........ R R L =
7 + -+ * L
+ 3 7
+ : : :
y +: *+¢ ""i :
* - * v . X
T ] ST PR . PP S gk I, S o S i
LA ¥ 4+ * *
+ e P i ) +
N #= i Do
* ¢ * ; & 3
_ED_ ............................................ *#.-._,, ........ -
* . =2
+ : *
+* + . L
IR M OO . .. AORTONN. = S 3 B T s i ST e
e : +
e - i I I i 1

Fit Fesidual

-20 -15 -10 -5 a ] 10
Y2 Position {microns)




Oxford Optical

Optical Geodetic structure
Reichold/Urner i
rigidly
‘

e Considering two
different setups:

Geodesy Group -

rigidly
mounted

Cartoon for Setup 1:
2-dimensional Grid of

distance meters (Michelson

' a a . " [ a
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Beam-based Feedback Systems:

FONT UK:
Queen Mary: Philip Burrows, Glen White, Glenn Christian,
Hamid Dabiri Khah, Tony Hartin, Stephen Molloy,
Christine Clarke, Christina Swinson
Daresbury Lab: Alexander Kalinin, Roy Barlow, Mike Dufau
Oxford: Colin Perry, Gerald Myatt

—\ FONT3 PCB
: amplifier + FB
QX\\”P@E:;W -,
9"&4\

Same drive power

as needed for IL.C



Demonstrated feedback
with delay loop
Ultra-fast system: total
latency 23 ns

Varied main gain, delay
loop length, delay loop
gain

system behaves as

FONTS3 Installation

—p

in ATF extraction line

Difference iy
SN

Tfierence Y
= -I a -Ii -

Adjustable-gap BPM BPM BPM
kicker > ML11X > ML12X »| ML13X
F 3
A 4
amplifier BPM
processor
Aim:
Feedbac
K TOTAL latency
<20 ns
.mmal beam coqdiﬂona
lim:
Main feedback loop on: Gain = 280
T T
Time fn
Delay loop on: Length =4

Difierence 1Y

Timu Fivs



.
FONT4: Prototype Digital Feedback System

ATF/(ATF2): 1.3 GeV beam, 3 bunches with spacing c. 150ns

FONT4 (2005-6):
modified FONT3 BPM front-end signal processor

digital FB system
FEATHER adjustable-gap Kkicker

Aiming for first demonstration of FB w. ILC-like bunches:
latency 100ns (electronics)
stabilisation of 3¢ bunch at um level

Possible first component tests at ATF December 2005/March 2006




Layout of KEK-ATF Extraction Line

nostics :
| | Extraction
g

( 2nd Kkicker )

Extraction Kicker
( 1st kicker )

Damping

Damping

‘ ML3X
ML2X ' A B—e=— s g
Ring Septum ‘9\\%\&

um Feedforward ( DR BPM -> EXT Line new strip line Kicker)
Cavity BPM (MM1X-MMS5X)

sensor cavity



ATF2
Technology Challenge of ILC

e High Gradient Acceleration
Several test facilities: TTRHIDESY), STHKEK), SMTF(FNAL)

e High Luminosity Issues

o BEqually important
o ATF achieved a small emittance a few pm radian

o FFTE reached a small beamsize ~70nm,
with position jitter 20-40nm

o Need one more step to nano-meter
« Smaller size by the optics with local chromaticity compensation

= Stabilization
= Learn commissioning /tuning process (recall SLC)

|

Make use of ATF beam
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ATF2 Proposal

e Vol 1
o Scientific issues
o Completed vesterday
http://lcdev.kek. jp/ILC-A=iaWG

JWidnotes atf2/

e Vol 2
o Collaboration, budget,
timeline

o To be completed by
around nancBeam
workshop at Kyoto

ATF2

Hitoshi Havano, Yasuo Higashi, Yosuke Honda, Kivoshi Kubo,
Masao Kuriki, Shigeru Kuroda, Mika Masuzawa,
Toshivuki COkugi, Ryuhei Sugahara, Takeshi Takahashi,
Toshiaki Tauchi, Junji Urakawa, Viadimir Wogel,
Hiroshi Yamacka, Kaoru Yokova (HEK )

Boris Ivanovich Grishanow, FPavel Logachew, Fedor Podgomy,
Valery Telnowv (BINE)

Cespa Angal-Kalinin, Robert Appleby, James Jones,
Alexander Kalinin { CCLRC/DL ASTaC )

Olivier Napoly, Jacques Payet (CEA/DSMDAPNIA )
Hans-Heinrich Braun, Daniel Schulte, Frank Zimmermann
{(CERN)

Tohru Takahashi (Hiroshima University)

Yoshinisa Iwashita, Takanori Mihara (W voro TCR)
Fhilip Bambade (LAL ) Jeff Gronberg (LML)
Masayuki Kumada (NIRS)

Samuegl Danagoulian, Sekazi Mtingwa (Morth Caroling ALT
State Univ. )}

Micolas Delerue, David Howell, Armin Reichold, David Lmer
(OXFORDphysics)

Jdinhyuk Choi, Jung-%un Huang, Heung Sik Kang, Eun-5an
Kim, Seunghwan Kim, In Soo Ko (Fohang Accelerator Lab)
Fhilip Burrows, Glenn Christian, Stephen Molloy, Glen White
{Queen Mary Univ. of Londan )

Ilva Agapov, Grahame A. Blair, Gary Boorman, John Carter,
Chafik Driocuichi, Michael Price (Rowval Hallowaw)

Axel Brachmann, Thomas Himel, Thomas Markiewicz, Janice
Melson, Mauro Torino Francesco Fivi, Tor Raubenhaimer,
Marc Ross, Robert Ruland, Andrei Seryi, Cherrill M. Spencer,
Feter Tenenbaum, Mark Woodley (SLAC)

Stewart Takashi Boogert, Stephen Malton (UCL, London)
Eric Torrence {LUniv. of Cregon)

Tomoyuki Sanuki, Taikan Sushara ( Uiniv. of _I'_L'ﬁi'_l.-"l'_'-'_,.'
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Layout

e So-called optimal layout: Total lenath of FES
o FPlus diggnostics section and beam-dump

~ 26T
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ATF2
Goals of ATF?2

(A) Achievement of beam size ~37nm

(A1) Demonstration of a compact final focus system based on local
chromaticity correction scheme

(A2) Maintenance of the small beam size

(B) Control of beam position

(B1) Demonstration of beam orbit stabilization with nanc-meter preci-
sion at IF.

(B2) Establishment of beam jitter controlling technique at nano-meter
level with ILC-like beam
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Optics

e Local chromaticity
correction
e Similar to ILC-FFS in
- Chromaticity

o Energy spread similar

o Aspect ratio

e But different in
o Geometric emitance
o Bunch length

ATEF2

ATFEF2 proposed aptics IF parameters

in comparison with ILC

0z

ATEF2 ILC
Eeam Energy [GeV] 1.3 250
L* {rm] 1 STl T
~ex [M-rad] 3e-6 le-5
v ey [M-rad] 3e-8 4e-8
% [mim] 4.0 21
:fy [1T1m] 0.1 0.4
' (DDX) [rad] 0.14 0.004
op [Y6] ~0.1 ~0.1
Chromaticity Wy ~ 10% 10%

gmm 0.3mm
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ATF2

HE 7 A vy

ATF2 Optimal: EXT + Final Focus (FFT)
SUN version 8 23/086 0B/0B/05 1536.33
Ty 12“ e E L] | ] L] ] ] 1 2 5

{m""

- 2.0
100. 5

|:!I|.'.'

Optics
e Scale down
from the
ILC-FFS
(MLC-type)
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ATF2
Requirements on the ATF Beam

e Fosition jitter of ATF extracted beam

o = 1/2 oy for A (Present best value almost satisfies this)
o = 1/20 oy for B

o Extracted emittance

o Nominal value for ATF2 @ ~ ey = 3 x 10 © rad-m

o Present best value @ 1.5 x 10°% (ring), 4.5 x 10 % (extracted)
e Bunch structure

o 3 bunches with ~150ns interval for the 2nd step in B1

o Many bunches with a few nsec interval for B2
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Prospect of ATF and ATF2

e 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.

e ILC like beam which means 20 bunches with
bunch spacing about 300nsec.

e Realization of about 35nm beam for long
period.

/8



