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Introduction of ATF

Mutibunch Emittance Study

BPM Improvement

Laser wire results
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New device for nm beam control
Beam dynamics study with wigglers



ATF Introduction

Beam kick test at ATF
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Emittance status
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Multibunch emittance study

Monitors of MB emittance
MB (or projected) Laser-wire,
Projected SR interference monitor,
X-ray SR monitor,
MB (or projected) wire scanner:
(EXT-line coupling problem?)

Problem of MB emittance
Fast lon Instability ?



Preliminary result of
Fast lon Instability simulation
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ATF Damping Ring BPM

refe

top block (Ti) HIP transition » flange (A3003)

button (SUS304)

pin (Kovar)

70mm

cross section of BPM camber Button electrode assembly

Electronics: single pass detection for 96 BPMs
DC-50MHz BW,

base line clip & charge ADC,
min. resolution ~20um



Spectrum of DR BPM

DR BPM(MB30R) spectrum [dB V]

DR button BPM beam signal spectrum

out from 40m RG223/u cable
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BPM electronics improvement

Gain change

signal from BPM Microwave diode detector

signal to
single bunch 600 ~ 1000MHz charge ADC
chl1 O O chl
SMA HPF 50MH; O @) LPF1000MHz LPFI35MH;z
i+ G arr O | QLA
2 RF combiner | _20dB | ch2
SMA multibunch | RF amp LF amp oLA
ch 3 : | 40 ~ 1000MHz DC~ I55MHz
SMA | Gain 28.5dB Gain 15dB LA
i 25dBm output 19dBm output
ch4 I ch4
SMA e | QLA
I S N ch2___ |
e !
calibration pulse I S S ¢hs :
SMA T chd |
4-way splitter — S —— | gain change control | st

Improved BPM Circuit ( simplified diagram )

Electronics: 40MHz - 1GHz BW,

base line clip & low noise LF amp
min. resolution ~2um
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Vertical orbit Improvement Vertical dispersion Improvement
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dY[micron]

dY[micron]

X 1o Y coupling Improvement
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| aser wire beam size monitor in DR
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14.7um laser wire for X scan
5.7um for Y scan

(whole scan: 15min for X,
6min for Y) 10

300mW 532nm Solid-state Laser
Fed into optical cavity
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Beam profile by Laser wire
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Emittance by Laser wire

® X emittance (single bunch)

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

< 0.5% y/x emittance ratio

Y emittance =4pm at small
Intensity
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higher mode laserwire
* use TEMOI resonance mode in an optical cavity
as a laserwire

TEMDO mode — |
TEMO! mode =

pholon density [arb. unit]

transverse position [unit of o,

TEMO1 mode has two lobe and a node



beam experiment

* normal beam
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Pulse Laser Storage

Ext. Cavity:
Cavity: Super Invar
Cavity length: 0.42 m
Mirrors:
Reflectivity: 99.7%, 99.9%

Curvature: 250 mm (w, = 180pm)




Plused Laser and Electron Beam Collision to measure bunch length

collomator storage pulse
mt
e WaN |
detector u |
( Csl+PMT) ~—"

electron beam

laser system

ATF damping ring

Pulse Laser Wire

(Storage laser pulses in optical cavity ):

The systems for New X-ray source & New Laserwire region

bunch length monitor at a storage ring

ATF Damping Ring

S band Linac

16



Count rate & Measurement

Signal flux

A 2 2 2
G - G Laser -I'O. e~ v-beamwaist
beamwaist

ase

Suppose both electron

bunch and laser pulses have
‘ a Gaussian intensity

distribution, the measured

> profile is also a Gaussian
Vertical shape.

position
‘=0 oo o 18,
G - G Laser pulse bunch aser -beamsize
width length beamwaist
~0 e2bun - 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 )
17



count rate (Hz/mA)

Count rate
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PLW y-position scan : 09Nov.2004
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electron beam ( flat beam with aspect ratio 10:1)

scan direction laser wire

(parabolic shape)

Rayleigh length ( z,

beam waist (w )

/ g=laser beamwaist . N o oo

-600

-300 -200 -100
table hight : y-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.
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ODR Beam Size Monitor

Modified experimental lavout
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Multi-shots Measurement

ODR by PMT with polarizator
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We are planning to finish
this study until mid. of next
year successfully.
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3 BPM setup for nm resolution study
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New precise Mover for nm resolution study

N T
|

Zf ‘,f'r r— - "u-i. - '..’. [

LATEST OVERALL DESIGN

LLNL Design mover,
Improved electronics,
Installed Mar. 2004

22

Tube Strut Actuators



Nano-BPM project is on going in the frame of International
Collaboration at ATF-EXT.

Beam orbit stabilization is necessary within 1um. 23



New precise kKicker & BPM
for nm position feedback control study

' WFEATHER stripline Kicker



Beam dynamics Study with wigglers

* Four wigglers(2m long) are turned on and
600A supplied to main coil with correction
electric loads.

« The damping times and emittances were
measured. We confirmed the consistency
with calculation values.

e Beam dynamics study with wigglers using
fast kicker and turn-by-turn BPM.

25
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