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Abstract information of the beam signal and is running in Bsén
) ) mode[2,4]. The full screen isdividedinto three sections
In order to acquire necessary machine parametergor synchrotron frequency, verticahd horizontalbetatron
information within reasonableime, supporting tools for frequencymeasurement respectivelyithout lossing its
automatic latticgparameters measurement is implementeghsolution. The excitation iachieved byusing arandom
in SRRC. Signalwaveform detectionspectrum analysis, nojse generator with 5 MHz bandwidth to shake ibam
and associateccontrol circuitswere installed and tested, gnd the power level of the noise was propedjusted to
and the application programsvere developed. These gatisfied the beam condition.
application program tool boxesan be activatedvith  The spectrum analyzer monnected tacontrol system via
simple pop-up operation on workstatiorDetailed Gp|B-ENET adapterThe tune measurement program is
functions and their status are presented in this report.  gple to give comandand to drivethe spectrunanalyzer
with the aid of NI488.2M library. Therelated parameters

1. INTRODUCTION setting is donethrough operator interface ashown in
Acquiring necessary machine parameters informatidigure 1. The parameters include frequency scanning range,
within reasonable time for machine study is important dieam excitation enable/disable and power level
to limited available machineshift. Consequently, controlling, ... etc.
supporting tools for automatic machiredated parameters
measurement is implemented iIBRRC. Hardware
component include devices feirgnal waveform recording,
spectrum analysis,and control circuits. Developed
software package consiststobls for instrument control,
dataacquisition, analysisand visualization ofmeasured
parameters. Typical applications of thgackage ard¢une
identification, resonance diagranfor working point
evolution, measuredattice function displayand filling
pattern of thestored electron bunched ime ring. Real-
time display of absolute orbénd differenceorbit with
persistence displagption have shown to be gowerful .
tool for orbit study. These tools aptanned to beadopted Figure 1. Tune measurement system parameters control

to the injector together with the integration afcelerator page
control system. Figure 2 shows the tune evolution while 1Wesla
wiggler closing its gap from 230 mm to 22.5 mm. The
2. CONTROL SYSTEM ENVIRONMENTS vertical tunedrifted from 4.1 to 4.15,and the horizontal
SRRC control system is a two level hierarchical computésne does not change. N
system [1,2]. It isconnected tathe equipments through vy, Tune Diagram (Order <= 5)

VME crate system. For complex instruments, such as : - s
spectrum analyzer, connection with the control system is .
made by using GPIB-ENET adapters. NI-488.2bftware '
installed on workstation isuised to drivethe system.
Applications on workstatiocan access evergccelerator |
device whichever is connectedth the VME crates or
GPIB-ENET. At presentation layer, UIM/X graphiaaer
interface buildef3] was used to develoghe operation
interface.

3. TUNE MEASUREMENT UTILITIES

The tune measurement system @urrently using Figure 2. Tune diagram and tune evolution during W20
HP4396A spectrum/Network analyzer @aoquirespectrum gap change
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3. ORBIT DISPLAY UTILITIES

Orbit display is usuallyequired inroutine operation and
machine study. A bar chart display of begmsition
monitor (BPM) readinghas been in servicgince storage
ring commissioningHowever, requirement foacquiring
orbit difference in association with particular machine
parameter changes has beaised asthe machinestudy
activity increase. Since theeze alots of requirement for
orbit display, therefore areal-time displayurilities was
developed tosatisfied various requirements. Thility
provides display of absolute and difference orbits support
with persistenimodeoption. Colorgrading displaywill
be supported in newersions. The line stylean be dot
line and line-dot. Data averaging is alapported by the
package. The updating peri@dthout anyaverage idess

than 0.5 sec. Typical example of the display is shown In
Figure 2. Figure 4. Measured betatron function (point) and

theoretical betatron function (line).

Orbit Difference

5. FILLING PATTERN MEASUREMENT

Filling pattern plays a crucial role whichffects the
performance ofthe acceleratorsystem due to coupled-
; ; i i ; bunch instabilities. Areal-time filling patterndiagnostic

‘ : b : ‘ | tool is in developing stage. The system is posed of a
o . = VMEbus form factor 500 MHz digitizer using external

3 3 5 3 clock comes from master oscillator. The sigpieked up
by the striplineelectrode is digitized byhe fastADC.
Each data point reading value of the acquired data is
proportional to the amount atharge accumulateththe

3 3 i i 3 corresponding bunch. The data is then sent to workstation

aversgott:150ms) [ Disley O Ditorence (ST Uniate O to display the filling pattern and for various uses. Figure 5
Babileioal | rozessiioh PloTye shows a preliminary result of treequiredfilling pattern.
Th(;:zroe are 200 buckets in the TLS.
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4. LATTICE FUNCTION MEASUREMENT

Amplitude (count)

100
TOOLS ol
Lattice functions information is very important for HH
machine optimization especially for low emittangeg. 40 |
Measurlng lattice function is a tedious work without 2, © 10 10 20 20 00 400
automation. Inorder to solve this problem, tools to Bucket Number

Figure 5. Preliminary real-time filling patteacquisition

support lattice function measurement has béeveloped
results

recently. The package provides betatron function,

dispersion funcfuon, eta_ functlc_)nand_ chromaticity 6. DISCUSSIONS AND CONCLUSIONS

measurement. Figure 4 gives typical display for betatron

function measurement. Theeasured raw data agll as Automatic machine parameters measurensygtem is

processed data can be save for later use. developed inSRRC. The systemprovides a convenient
way to measuredsome of the major latticerelated
parameters for beaphysics study. The systeimcludes
variousdatainstrumentsinterfaceand presentatiortools.
Extending its functionsand improving its performance
will be one of the major work in the coming months. It
will also be implemented in theenewedcontrol system
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which will integrate both the inject@ndthe storage ring
operation. A digitalreceiver basedune meter isunder
developing in order to further improve the timeguired of
tune measurementlated study. Commercialavailable

visualization tools is planned to integrate with the control
and 2
manipulation of the raw data. The tools kits is expected to

system to provide various display option

be very useful to save precious machine tand increase
the productivity of machine specilists

7. ACKNOWLEDGMENTS

The authors express their thanks the staff of the
instrumentation and control group and operation group for
their collaboration. The helps from H. P. Peace, C. H.

Kuo and Richard Sah are also highly appreciated.

2525

REFERENCES

[1] C. J. Wang, et al.The design schemes of graphic

userinterface databasandintelligent localcontroller
in the SRRC control system”, Nucl. Instrum. and
Meth. in Phys. Res. A352 (1994) 300- 305).

] Jenny Chen, et al., “Virtual Instrumentatibrierface

for SRRC Control System”, Proceedings of the 1995
IEEE Particle Accelerator Conference2256, May
1995.

UIM/X are trademarks of Visual Edge Software Ltd.

J. A. Hinkson, M. Chin, C. H. Kim, H. Nishimura,
“Automatic Tune Measurement in the Advanced Light
Source  Storage Ring Using LabVIEW
APPLICATION", Proceedings ofhe 1994European
Accelerator Conference.



