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Abstract Table I. Beamlines at SRRC

Three-year operation experiences of the 1.3 G?\y

L . ame Energy(eV AEE/
synchrotron radiatioffiacility at SRRCare presented. Toln operation: gy(ev)
date,two insertiondevices, namely W2&nd U10p, are 4p7Diagnostics.

installed in the storagéng andmore are currently underl_m SNM 4-40 3k-6k

construction. The single bunch instabilitiesere 6M-LSGM 15-200 6k-15K

measuredand ringnpedance was calculated. Bot m-HSGM 0 11k-1.5k Ak-10K

transverseand longitudinatoupled bunch instabilities DCM 1k-9k 7k

were observedind thecorresponding feedbacgystems X-ray(A) 2K-15 k 7K

have been constructetihe transverséeedback system is In Construction:

now routinely operated. A fast global orlfitedback W 0.2k-1.2k 5k-10 K

system is irthe development stag&he lifetime isabout Micromachining 1k

5 hours at 200 mAand plans tancrease lifetime are Lithography 0 5k-1K

proposed. At presenthe machine can be operated ray(B) AKk-15K 0 3Kk-1K

nominal design energy 1.3 GeV with full energy injectioR_ray(C) 1k-15K 7K

and ramped up to 1.5 GeV at 200 mA. U5SGM 0.06k-1.5k 6k-15k
[. INTRODUCTION In design or planning:

The 1.3 GeV synchrotromadiation storagering, g'rlr?hsf(lsul\);l Lz)f)olk-l.5k 1E|3(k-2i)5kk
Taiwan Light Source, of the Synchrotron Radiatiogg(A) 4-100 20-40
Research Centdnas been operated for morthan two U9(B) 4-40 >20K
years since its commissioning in 1993.[1#]e storage EPU5.6 0.6k-1.5k >6k
ring is now equippedvith two insertiondevices: one is cw 4K-30K SEK

wiggler W20 (1.8 Tesla peak field, 20 cm period length,

25 poles)and the other is undulatttlOp (1.04 Tesla

peak field, 10 cm period length, 37 poles). More insertionll. TRANSVERSE BEAM INSTABILITIES AND
devices such as U5(4m), EPU5.6, U9 (4m), CURES

superconducting wavelength shifter, etc., are in either
construction or design phase. There are six pho
beamlines in usend several beamlinesre currently
under construction, as listed in Table I.[5] In 1996, t
machine usuallyvas scheduled from Mondayorning to
Saturday noomndtwo-third of beam time was for user
and the othewas formachine studies. The machine u
time was around 90% on a monthly basis.

The machinephysics issues have been intensive
studiedand thémprovement work for bettdight quality
have been proposed or implemented.this paper we
report the transversand longitudinainstabilities and
cures, the suppression of the orbit vibrasonrcesand a
fast global orbit feedback systenthe method for
increasing beam lifetimand 1.5GeV operation mode, as
well as the beam loss monitorand theeffects of the
insertion devices.

We have observamansverse beam instabilities since
tﬁ‘l% commissioning started. In the multibunamode
operation, we can storéeam morethan 500 mA.

owever, we usuallystore beamcurrent at 200 mA
initially in the users shifts. The verticakam instability
Yhreshold usually takes place around 50 @Ad as a
loéonsequencdal*ne verticabeam oscillatesnd blows up.
&efore weinstalled a wideband verticedback system,

e increased the vertical chromaticity to stabilize the
beam.[6]

The wideband transversdéeedback system can
suppress théeam oscillation in both transverse planes.
We have tried to ussvo beanposition monitors as pick-
up signals suclthat thebetatron tune variatiodoes not
affect the system.

In April this year, we removethe damping antenna
of the rf cavitiesand installed the second tunereiach
cavity. We adjustedthe exond tuner positions to
*Permanent addres#GS  DepartmenBNL Upton, minimize the longitudinabeam instabilities while the
NY, USA transversdeedback system wapplied. The longitudinal

feedback system wamt availableyet. We observethat
the strength of transverseupled bunch modes depended




on the seandtuner position. Thus wieelievethatone of We have launched a programdorveythe vibration
the main sources of the vertidaam instabilities was thesources ofthe ringcomponents, temperature variation,
transverse higher-order modes of the cavities. electric noisesand fluctuation, etc. All detrimental
Once the transverse feedback systemapatied, the sources will be removed if possible. @re othethand,
ring chromaticities could be set at slightly positive value®me feedback systems are currently under construction.
to avoid the head-tail instability. Before the system was in [ ‘ L
operation, different sextupolstrengths (chromaticities) — ssj '~ - - - - - 2 - = e oo s oy
was set tadamp the transverse instabilitiés different I T R B T R R R S
filling pattern and beamcurrent. As aconsequence, the s Lo 0 L
closed orbit could be varieground 100um. Thus, the B I
synchrotron lightusers needed to adjusfteir optical
system evenyjnjection. With the help of the transverses
feedback system this problem was solved. . . S
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ll. LONGITUDINAL BEAM INSTABILITIES AND - C
CURES o 10

IV (MAIMV)

The strongest longitudinal higher-ordendes of the F_ig_. 1. Bunch length as a function of bunch current
cavities is 742 MHz, which cannot be suppressed with fiided by RF gap voltage.
damping antenna. Webserved longitudinal coupled o
bunch instabilities(LCBI) with a current threshold as lofyfor €xample, a prototype orbiligital global feedback
as a fewmA.[7] This results in an increase of theam (DGFB) systemhas been testecand promisingesults
energy spreadThe beam sizethus becomedarger. The have demonstrated.[9] Theystemutilized 18 vertical
most damaging instabilitwasthe low frequencyzigzag Ccorrectorsand 2@BPMs (out of 49 BPMs) to form a
type synchrotron oscillation aigh beamcurrentabove Measured responseatrix in the time being. A single
170 mA, in which the sudden stroegergy variation of value decomposition methods was appliednteert the
the beam occurred occasionalgnd weobserved the matrix and theclose loop feedbackvith PID control
beam break-up othe synchrotron radiation monitor afmployed.The orbit acquisition rate can be up to 600 Hz
one bend port. The photon flux through slits thy¥W- Thecutoff frequency is about 80 Hmd 20 Hz in
fluctuated in a large amount. Incidentally, theam the verticaland horizontal planeespectlvel_y, due to
lifetime was reduced whethis instabilityoccurred due to Vacuum chamber. It demonstratiat theorbit change
smaller energy acceptance. To geltt of thisinstability, C€an be reduced ttessthan 20um during the insertion
we removedhe cavities' dampingntenna ancdjusted devices W2GndU10pgap change operation as given in

the second tuner positiornd cavity temperature. We Fig. 2. _ _ _
have succeeded ithe remove ofthis zigzaginstability We have established a feedforward orbit correction

thereafter in this April. table for each insertiodevice to compensate fdre ID

One of the curefor the LCBI is the bunch-by-bunch field errors.[10]However, it wasot easy tocorrect down
feedback systemwhich is currently under constructionto lessthan 10pum for Ul0p. It became worse if the
We have succeeded the test with one bunch operatiofinachine parameters changed. For example, the wiggler
using this device. Full operation is foreseen in one yeargap changing made the orbit drift larger. TD&FB

The bunch length measured with a streak camé@lps to reduce the orbit change when ID gaps are varied.
(Hamama‘[su C5680) showethat the bunch was Further development ofthe DGFB is planned to
lengthened above the threshold of thenicrowave increase the throughput by adaptid$P boards and
instability and was approximately in proportion t&3 reflective memory, to increaske orbit acquisition rate
which is depicted in Fig. 1. Frothis measurement, anto 1~2 kHz, to improve théoop performance to reduce

effectivebroadband impedance was estimated to be ab#ig orbitdown to afew pm and toinclude the horizontal
0.5~1.0Q.[8] plane. The resolution of tH&PMs will be improved from

5 um to 1pm and thebeam-basedlignment techniques
V. ORBIT STABILITY will be continuously carried out to find all BPM offsets.
Eventual goal is to use all feedback systems to correct

The orbit stability is one of the most crucial issue féhe orbit change fast enoughtbat theusers will be able
the full benefits using such ahird generation low to conduct extremelyhigh resolution spectroscopy
emittance machine. Thus it requires nobly the e€xperiments.
suppression of the orbit vibratiosources but also the V. BEAM LOSS MONITOR
feedback systems.

Around thering, we installed 4&ets of beam loss
monitors (BLM). This BLM (from Bergoz) consists of



two PIN-diodes mounted face-to-face to
coincidence detection whictanreject low energyphoton
andonly detectthe highenergy particlesThe depletion
area of the installeBLMs in SIZQRC is about0O0 um and
the surface area is about 7.3 mm
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Fig. 2. The orbit change withnd without DGFBduring
wiggler gap change.

L
50 250

form a

Other studies such as adding anothesystem or
harmoniccavity are going on presently tmow whether
it is feasible to increase the beam lifetime and stability.

The 1.5GeV operation is a major upgrapgeogram.
At this higher beam energy, we expect an intensity
increase ofhigh energy photonand a longebeam
lifetime than that at 1.3 GeV.

In the first phase, it is to ramp theam energy from
1.3 GeV to 1.5 GeV in the storagag at200 mA for the
routine operation. Thslewrate of the magnet excitation
has been increased to shortéine time needefbr the
cycling process ofhe magnetsSomehardwaresystems
have been strengthened to susttie heat load and
current increase. We haw&ucceeded irramping the
beam energy from 1.3GeV tol.5 GeV using
asynchronized process in faw minutes. We plan to
operate the machine at 1GeV inthe users time later
half of this year. Thebeam lifetime increase has
observed during 1.5 GeV operation.
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the installation of the U5 chamber, a large amount of the

particles were lost irthe U5 chamber bottiuring the
injection and storage as shown in Fig.3. In thégh
bunch current operation condition, theam loss became
larger atsome locationswith rough structure obeam
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Fig. 3. Beam losgattern during injectiorand storage.
U5 chamber is located near loss monitor index 15-17.

VI. LIFETIME AND 1.5 GEV UPGRADE

The beam lifetime is an important factor of the

successful operation tfie storageing andusers require
a longer lifetime, e.g., the intervaktween refills is no
lessthan 5hours. Thestudy of lifetime showethat this
machine is Touschek lifetime limited.[LHowever, the
smaller pipes for insertiodevices osmall magnetigpole

gaps reduced the gas lifetime significantly. To increase SRRC"

lifetime, skew quadrupoles were excited ilow up the
vertical beam size by a factor aroutd. With skew
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