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Abstract which can be controlledfrom the VAXs accelerator
_ control computer. By using the fast gatamera,

Some of the measurementgere done byusing SR fo|lowing measurementsvere executed, 1)turn-by-turn

monitor atAcceleratorTest Facility Damping RiNg(ATF |,oom size oscillation at jusafter the injection which

DR) in KEK. A fast gatacamera can obserthe tum by omes from the beta-mismatch, 2)positidisplacement
turn transverse beam profile. A beta-mismatch causes e . » )P P
oscillation of the envelope which has the twice oty cha_ngmg the. rffrequencyV\_/hlch comes 'from the
betatron frequency and relates the amount of the diSPersion, 3)horizontaand vertical dampingtime. By
amplitude. The optimization of the injectiorondition USing thestreak camera, longitudinal dampitigie was
can bedone byusing the monitor. A twadimensional Mmeasured. The impedance of the DR was estimfted
streakcamera can obsentbe trend ofthe change of the the relationbetween the circulated beam intensity and
bunch length over long time range. The observation tiie bunch length by using the streak camera[3].

the damping phenomena from the injection to the

extraction at ATF DR is reported. 2 MEASUREMENTS
These following measurementgere automated from
1 INTRODUCTION the acceleratorcontrol computer. Thesideo images are

processed irthe video analyzer and the profiles of the
ATF DR hasbeen constructed tproduce aextremely jmages are transferred tothe control computer. The

low emittance beam as a future linear collider settings of theacceleratorcomponentsand acquisition
development. The desigmarameters are beam energy Jmings are given by the program.

1.5GeV, beamcurrent = 600mA, bunch population ]
1x10% electrons/bunch, bunch number=20, bunch train 2.1 Beta Matching
5 andrepetitionrate=25Hz. The target beam emittance is
€,=5.1um, €,=30nm, &,, =12mm. The present
operationparameters are beam energyl 3GeV, bunch
population 3~8x1D electrons with single bunch and
repetition rate=0.78Hz.

In order to diagnose the beam characteristics, S
monitor which uses Vvisible light(~500nm) was
prepared[1]. The SR monitor consists of a faghte
camerawith focusedlens system fortransversebeam
measurementand atwo dimensional streakamera for
longitudinal beam measurement. The soypomt of SR
is located at 27cm inside of the bending
magnet(R=5.73m) a¢nd of the westarc section. The
focusedlens system uses a first lens(f=1000meny a
second lens(f=40mm) for the fast gate camera. The SR
divided by half mirror aftethe first lensandfed to streak
camerathrough asecondlens(f=80mm). Thediffraction
limit of the focusedlens system isevere to measure the
damped transverse beam siRecently, SRinterferometer
has been installed tmeasure¢he dampedransversebeam
size[2]. The fast gateamera(Hamamats2025) has a 3ns
minimum gate width which can measure a turn-by-tur
and bunch-by-bunch beam profile when apply
appropriate gatéming andwidth. The twodimensional
streak camera(Hamamat@5680) can measuréhe bunch
length with 2ps time resolution. Theédeo analyzer
using workstation is commonlysedfor both the fast
gatecamera andhe streakcamerabut different software

The beta-mismatch from the beam transport to the ring
causes the oscillation of the beam envelope. The amount
of the effect can be measured #se spectrum of the
oscillation of the square of beam size[4]. Thebeam
nvelope at dixed point oscillates twice of thbetatron
equency by the effect.

The measurement wasecutedhat the beanprofile
at each single turn was acquired by changingotteerved
gate timing of the fast gateamera from the first turn to
200th turn. Thedataacquisition wasexecuted byusing
the different beam pulsebecausethe acquisitionspeed
was limited by thehardware.The beam size was
estimated by gaussian fitting of the profile. Teak of
the Fourier transform indicates betatron frequeranyd the
tWice of the frequency which indicates the beta-
mismatch. Fig. landFig. 2 show themeasured square
of the beam sizandthe Fourier transform for horizontal
and vertical, respectively, atach currensetting of the
last quadrupolemagnet(QF53T)ocated at nearend of
the beam transport line. The design fractidoale was
v,=0.1422 and),=0.7198. Thev, and 2, peaks close to
he designed value are clearly observed thrdd), peaks
a\‘/arywith the currentsettings of QF53T in Fig. 1. The
currentsetting at minimum amplitude of thev2 was
45.7A. Thev, was not soclear but 2),(1-2v,) peaks
close to the designed value are clearly observedeign 2.
The current at minimum amplitude of the, 2vas 44.2A.
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Fig. 1. Square of the horizontal beam size(left) and the Fig. 2. Square of the vertical beam size(left) and the
Fourier transform(right) at different focus settings. The Fourier transform(right) at different focus settings. The
QF53T current settings are 43.7A, 44.2A, 44.7A, QF53T current settings are 43.7A, 44.2A, 44.7A,
45.2A, 45.7A and 46.2A from top to bottom. 45.2A, 45.7A and 46.2A from top to bottom.

The optimization of the beta matching was not yet 3200
complete at this time. &
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2.2 Dispersion
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The dispersion at the SR source point is significant for
estimation of the horizontal equiblium emittanbecause
the horizontal beam size mparablewith ndp/p. The
dispersion at SR sourg@mint wasmeasured aposition
displacement of the beam profile by changing the rf 2000 ' .
frequency of the ring. The result is shown in Fig. 3. The
beam profile of the fast gateamerawas acquired at the P
dampedgatetiming. The center position was estimated Freq.(kHz)
by gaussian fitting of the profile. The dispersion is
expressed by following equation, Fig. 3. Dispersion measurement : The center position

X X of the acquired beam image was plotted as the function
n= - of the rf frequency. The reference rf frequency was
E7AL7a 713.996MHz.

where Af is the difference of the rf frequency and
0=0.002143 isused as anomentum compactiorfactor.
The position resolution of this monitor is 1. The
estimated dispersionare n,=56.5+/-3mm and ny=4+/-
4mm. This value is consistent with the fitted value of th
result of the dispersion measurement using BPMs.
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collectedand calculatedthe damping time. Thebeam
size was estimated by gaussian fitting of the profile. The
measurement wagpeated avarious operation condition.
The example is shown irFig. 4. The measured
forizontal damping time waagreedwith the calculation.
The measured vertical damping time was often larger than
the calculation. The beam blow up for verticidection
2.3 Damping time was observed ahe early time from the injection(~20ms)
when that time After beta-matching ainjection, beam
The beam size and the bunch length as function of tingg,y up was disappeaandthe damping time wasagreed

are expressed by following equation with the calculation. The example is shown Rig. 5.
o’(t) De(tF e+ g (F €?'") The comparison of the damping time semmarized at
’ Table 1.

whereg; is the initial emittanceg, is the equilibrium
emittance, and is the damping time.

For the transverse, the single turn profile of thst
gate camera at eachiming from the injectionwere
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Fig. 4. Damping plot for horizontal(left) and
vertical(right): before beta-matching.
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Fig. 6 Bunch shape before cure the low level noise.
] There are two inside peaks and two outside peaks which
sl i ] come from nonlinear synchrotron motion.
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Fig. 5. Damping plot for horizontal(left) and ook e
vertical(right): after beta-matching.
Table 1: Transverse damping time T e a w0 s
Before after Calculation Stored Time(ms)
beta- beta- Fig. 7: Damping plot for longitudinal
matching matching
1,=19.2+/-0.8ms| 1,=19.5+/-0.3ms 17ms Table 2: Longitudinal damping time
Before after Calc.
1,=36.3+/- 1,=29.9+/-1.7ms 27.3ms noise reduction noise reduction
15.3ms 1,=25.1+4/-3.2ms 1,=20.6+/-1.2ms 19.5ms

For the longitudinal, thelamping phenomena of theln order to investigate the relation of thaon-linear
single pulse wasneasured byhe two dimensionastreak synchrotron motion to dampingime, Furthermore
camera . Beforé\pril 1998, the measureddampingtime  systematic study is needed.
was often larger than the calculation. The bunch length at
just after injection spreads beyond80 degree ofthe rf 4 ACKNOWLEDGMENT
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example, the vertical damping time waffected by the

injection condition but not for horizontal dampitigne.
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