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TOCA : A HIGHLY USER FRIENDLY APPLICATION PROGRAM
FOR THE TUNE, ORBIT, DISPERSION AND CHROMATICITY
CORRECTION

F. lazzourene, Sincrotrone Trieste, Trieste, Italy

Abstract action undertakeand refers inany useful information for
the user, for example the results of the correction , the

In order toease and speed upe intervention of the errormessages, etc.... The teen be printed bysimply
operators on the machine optics parametegs, the orbit clicking in the “print” of the text menu.

correction, a highly usdriendly application program has
been developpedndfully usedfrom the start of lasyear

(1998). The program allows the acquisitiamd correction e e
of the closed orbit, the dispersion, the tunand the
chromaticity in the storage ringnd the acquisition and R B A
correction of the trajectory along thensferline and the === ———r i | e— .
first turn in the storage ring, with aminimum — Fi it r i
intervention of the operator. The correctisinengths are | ss = .
calculatedusing calculatedtheoretical optics omeasured e oot
response matrix. Thmethods of correction implemented| ==~~~ ===
arethe SVD methodand for the orbit and the trajectory
also the MICADO method.
1 INTRODUCTION

Going towards an increasedutomation ofmachine
parameter characterization, a highly user friemdliyltitask
application program, TOCA(Tune, Orbit, Chromaticity
Application program) , has beedevelopped[l]. The
program is written in C and the graphical usgerface is
based on the X11 Motif toolkit. Its main panel is show
in the figure 1. The first vertical window idedicated to
the trajectory along thransferline andthe first turn in ] o
the storage ringand tothe orbit and dispersion in the Figure 1: Main panel of the application program TOCA.
storage ring. Theecond andhe third onesare dedicated |
to the tune and the chromaticity respectivelyEach [ = = = = = e e —
window has at the bottonthree buttons : MEASURE | e—— ; —

0.900° T 1

ONLY, MEASURE-CORRECT-MEASUREand UNDO | sswjj i { { i

0.000-

CORRECTION. The firstwindow has also MEASURE | & ! 1 H
andPLOT to get a plot of theselectedtrajectory or the | = oL L s L ke b b
orbit and/ordispersion. Figure 2 shows the plot of thd = o —

orbit measuredduring ashift. The user gets the mean|

0.600°

rms, the min, max and the peak to peak value orpliie | s
Using thearrows ofthe keypad,the usercan get on the | a1 i I L ES— | | S— ]
plot the name of the monitor and the position of leam | &t ERSANS
at the monitor, or the dispersion for @ot of the e
dispersion. The scalesre done bythe program. The . ] ]
program performs therequested tasks without any Figure 2: Measured closed orbit during a shift.
intervention of the user. Furthermore, the buttdNDO

CORRECTION becomes sensitive ordfter the user has To speed umndeasethe intervention of the user, all the
done acorrection. The button , MEASURE-CORRECT-selections whichare more frequent are preselected when
MEASURE for the trajectory, orbitand dispersion the application is started. For example, the chosen system
becomes sensitive onlgfter the user hasselected the js the storage ring, the families afuadrupole power
plane on which he wished to correetc... The one go gypplies for the tuneorrection are PSQ2 and PSQ3,

multitask style of the program is nbbwever a complete ;\«0adq ofPSO?2 and PSO1 th d | 3
black box for the user. In the window at the bottom of tr{(r;]:ui? dgcou clged??om tﬁe’ 3Zdrue]glzsrug%$r?ar? thaere
main panel, the program writes in step by stgry P 9 P

guadrupoleQ1; therequestedralues for the tunand the
chromaticityare preset to the mostequestedvalues; the
' The new name for the program Orbit-OpticsOptimization. method of correction fothe orbit correction is SVD,
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etc.... The dataneeded bythe program ispredefined, so simply opens thevindow found inthe menu“auxiliary”

that the usecanstart any task directly. Some of tdata and measures the respomsatrix by clicking in a button
areanyway available to the user via two temporary filée$EASURE RESPONSE MATRIX”, if notdone yet,
created each time the user starts the application, so thathen select‘Measuredresponse matrix”. For the tune,
can change them as wished. Theretai@ input files, one there isalso what iscalled inthe program “calculated

for the storage ring, the other for thensferline. A sensitivity matrix” which constructs the response matrix
special effort isdone tocontrol thedata changed by the via changes of the quadrupoles strengths, in theory and not
user to avoid dangerous mishandlings. A temposaiyut on the ring,andthe computation of thehangedunes. It

file contains a summary of all thmeasured parameters:is a calculatedresponse matrix using thghange of the

orbit,dispersion,tune, chromaticignd trajectory together
with the beam energy and the time of acquisition.

2 CORRECTION METHODS

It is well known that the SVD method allowsgaod rms

orbit correction with minimum corrector strengths as
compared tahe other methods of correction. Thhosen

method is thus SVD for the orbitand/or dispersion
correction in the storagéng, andalso for thecorrection

of the beam trajectory along thansferline. Themethod

is alsousedfor the tuneand chromaticity correction for
sake of generality. For the orhéind the trajectory, the
MICADO method is also available, but we mostly use
to find eventual defective correctors rathran for a
correction of the beam orbit or trajectory. Befault the
method of correction isSVD. The user can choos
MICADO method by changing a number 0 th2,3,
etc..., for a MICADO method with 1,2,3, etccorrectors
in the transferline input file for the beamtrajectory
correction, or the storage ring input file for tberrection
of the beam orbit in the

dispersion can beorrectedwith the SVD method. As a
correction of the dispersion alone worsens usually t

closedorbit, the user iforced to simultaneouslycorrect

both the orbitanddispersion, so to select both orbit an
dispersion. The orbitorrection is weighted via the ratio

of the first eigen valuedound for the orbit and the
dispersion separategnd afactor preset to 1. Teorrect
the dispersion alone, the usmmset thisfactor to 0. As
the program iforseen to be used hyon physicists, the
program sets limits not only on the maximurrector
strengths but also on treglditional corrector&icks. The
program makes also severecontrol on thechangeddata
and sets them to safe values if the user enters vahe®

the maximum allowable. Furthermore, if the number &

eigen values chosen by the udead to kicks or/and
additional kicks above the maximum values, inegram
doesnot scalethe kicks, instead, itlecreasethe number
of eigen valuesindsearches for new correctostrengths
up to where the results are within the limits.

3 RESPONSE MATRIX

The response matrix can be constructed front#heulated
optics, using the well knowntheoretical
matrices, ormeasured orthe machine. Bydefault, the
programcreatesthe response matrix from thealculated
optics. To use themeasuredresponse matrix, theser

storage ring. The spuriod

response

tune rather than the specific optics at thedrupoles. The
results of thecorrectiongive usually better results than
those using thealculatedBs at thequadrupolesFor the
tune and chromaticity, the efficiency of the measured
response matrix agompared tothe theoretical one,
depends largely othe tune system measuremanturacy
andresolutionandalso on the stability of the beam. For
the tune,there isalso the compromisbetween aarge
enough change of the tune to be able to sedliffeeence
together with thecare ofnot crossing somessonance. In
this respect, values have been preset which allosafa
tune change during the response matrix measurement,
which take into account that the horizontal tun®.299.

At Elettra, the use of the response matrix can be helpful
when the beanenergy is largethan 2 GeV where the

e gquadrupoles ancparticularly the bendingmagnets are

highly in saturation and the optiese much less known.
The response matrix can be measured for the anitthe
dispersion.  Theefficiency of the measured response
matrix depends ofcourse onthe BPMs accuracy and
gsolution, but also on the stability of the beam. Tber
can hidefrom the program any monitor ocorrector

gimply by writing in the input file the name of the

monitor or the corrector powersupply followed by O.

Jhey can be seen again by the programply by

changing the 0 to 1 or by commenting aeleting the
line. Thiscan bedonefor both the measurement of the
orbit and/or dispersion,and for the measurement of the
response matrix. The program takes care that the monitors
and correctors ignored or foundbad during the
measurement of the response matrix are igisored when

it calculates the neworrectorsstrengthseven if the user
might have set the flagdifferently duringthe correction
or/and the measurement of the orbit or the dispersion. For
pe transferline, the input file iscreatedwith known
defective or taken away monitors with flag 0.

4 OTHER TOOLS

4.1 Correctors scaling

The correctors can be scaled’he window is under
“auxiliary” menu.

4.2 Correction with respect to a reference orbit

The correction of the orbitan beperformedwith respect
to a referenceorbit. The user opens the&indow under
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“auxiliary” menu. He can acquire theferenceorbit, plots 5 ACKNOWLEDGEMENTS
it, acquire itagain,and goback to the previouscquired

one. To do thecorrectionwith respect tothat reference The author would like to thank the colleaguesREdovcic

orbit, he just selects “yes” in the window. and C. Scafuri for their help in the Motif toolkit use.
4.3 Tune server 6 REFERENCE

For the tune measurement, the prog@nessethe tune [1] F. lazzourene, TOCA user’s guide, Sincrotrdmeste
server and locks it so that no other usan acces#. The (1999).

program thersearcheshe peaksreadsthe tunes,and so
on. The tuneserver isreleasedvhen the user exitfrom
the application program. Tdree the server while the
application program is running, the user simply clicks in
“yes” on the “releasetune server” widgetwhich is under
the menu “auxiliary”.

4.3 Tune diagram

The user can view the theoretical tune, tieasuredune

and a selected working point on a tufiagram bysimply

clicking in “tune diagram” underthe menu “auxiliary”.
This tool hasbeenprovided toget a quick comparison
between the theoretical turend the measuredone, to
check new tune position, and so on (figure 3).
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Figure 3: Tune diagram taken during ashift with
theoretical tune (blue)peasuredune (orange) ,user tune
(green).
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