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Recommendations from ATAC 2007

< Based upon the commissioning plan presented,
specify the high-level physics applications
needed to carry out this plan and begin
development of these applications as soon as
possible.

<~ Management should review the staffing level of
the controls group in parallel with the
identification of needs implied by the above
recommendations.



Overview

< From Accelerator Controls to Beam controls
< Development Environment of HLA

< High Level Application examples
® LINAC
® RCS
® MR(prototype)



From Accelerator(Device) Controls
fo Beam controls

<~ Today’stechnology reduces the cost to
develop a device control system for

accelerators.

® "Standard model" : Hardware
® Distributed intelligent controllers.
® Network
® Servers

® Tools/Frameworks: Software
® EPICS
e XAL
® TANGO (ESRF and others)
®* MADOCA (Spring 8)

< Final Product of Accelerator is "BEAM"_<=>=



Accelerator(Device)Controls

Schematic view of device control system




Beam Controls

Schematic view of Beam control system




Development Environment of HLA

< Accelerator Models
® XAL and Trace3D for LINAC
® SAD for RCS and 50GeV Ring
< Programming Languages
® Java with XAL/JCE
® SAD script
® Both languages support EPICS Channel Access
and Graphical User Interface

< Data Archiver
® RDB(PostgreSQL) based
® Channel Archiver

< For generic applications Java/JCE and SAD

are also used as well as medm/ed =~



HLA Developers

< HLA developers
® Most of HLA are written by the commissioning
group members
® or under the guidance of the commissioning

group

® RCS and 50GeV teams works closely and will be able

to share software/ knowledge of HLA.
® semi-regular meeting with Prof. Oide (KEKB/SAD) and

RCS/50GeV team.
< Controls group is responsible to provide and

maintain environment for HLA development.

® EPICS and device controls
e JCE/XAL

S
® SAD \}2 > [ 2
® Data Archiver/Retriever S }(,)



High Level Applications at LINAC

Applications developed/used for LINAC beam
commissioning

RF tuning

Orbit correction

Transverse matching

Beam Based Alignment

Beam energy analyser

Save and Restore DB
...Others



RF Tuning

can of RF amplitude and phase
nergy measurements with FCT pairs
etermine RF amplitude and phase set points with a model

Fit to PARMILA model 2vs. RF amplitude
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Orbit Correction

28 24

T e e

28 24

T e eI

Before correction (SDTL)

1
()

il

1
()

Ui

B

B

Orbits

Beam orbit correction
with steering magnets

Based on JCE

Orbit deviations within
Tmm



Transverse matching

Beam profile measurements witl?eam envelope (AOBT-L3BT
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JCE and SAD

< JCE
® scripting language
compatible with SAD
® \Written in Java
® XAL and Trace 3D
as accelerator Model

® GUI widgets set
based on XAL/java

® Framework
compatible with
BFrame

KE
® JCA/CAU library
access.
® Developed for J-
PARC

>S
o

AD

scripting language
with syntax of
Mathematica
Written In
Fortran/C/C++
Custom Accelerator
Modeling Engine
GUI widgets set
based on Tcl/TK

e KEKBFrame as GUI

framework
CA Iibrar¥ access
Intensively used in
KEKB.



JCE:Java commissioning
Environment
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SAD

Accelerat

or
Modeling
Engine

Memory
Management

mostly Written in Fortran(f77/gfortran/Intel fc)



High Level Applications at RCS

= B,Q control and optics correction
< Tune correction and dynamic tune control
< Injection control panel
< Injection orbit control
< Optics measurement and analysis
< Extraction orbit control
< Extracted beam measurement
® 3NBT



B,Q control and optics correction

B,Q control panel
model fitting : SAD

et & Meas. Correction
Fudge factor

Optics measurement and
correction panel
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Set and Get Tune Value,
TuneX after Cal :
TuneY after Cal :

Get K value of thefQMs
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dK1/K1[%] of QDL
dK1/K1[%] of QFM
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dK1/K1 [%] of QFX =

Start Matching

Print K1 of QMs
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Chrom Cal

Main Application Area



Tune correction and dynamic tune control

Tune Control|Ranel 2,703d4.

e Edit Window
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File Edit Windoy

Quad Setting Panel | B-P fitting Panel Make Pattams | B,Q status | Q-Scan Panel(main) | @-Scan Panel{sub) | BL fitting

Main Application Area
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¢ Hle Edit Window

Injection control panel
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Injection control panel (correction)
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Optics measurement and analysis panel(1a)

BPM Information
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Optics measurement and analysis panel(1b)
-one pass measurement

si gle pass mon or

Hle Edit Window 02/26/2008 16:02:53 Help -

Time dep. of posi. at a monitor I s-dep. of posi. at a tum

Time-Horizontal Position

_1 173 mode

Choose mode(DC, or AC)
0101 -0202 ( rf freq. at injection[MHz]
03010502 (i .daty Mum. of transferred BPM(1 or B)

0601-080Z (dump3.dat) Write number of average time.

0301-110Z {dump4.dat) Get text file(s) and take an average.
12011402 (dumpS.dal) ooy which specifies shown data |/ r

15011702 6.dat
(dumpB.dal) o itor ID (e.g. 0101)
1801-2002 (dump?.dat)

2101-2302 () . Make plotlist

0
2401-2602 ( .dat) Limit of tum num turn num
2701 -2702 | - Maximum turm num of graphics

¢ o s Time-loss

LOg@oooomDQg

Beam on dura

Main Application Area

one pass orbit

phase space plot



Optics measurement and analysis panel(2)

Tune Measurement (Created by H.Harada)
le Edit Window 02/26/2008 18:01:37 Help v

-tune measurement e

Tune Measurement (Created by H.Harada) i
File Edit Window 02/26/2008 18:00:36  Help

TuneX r Time Tune X ( TuneY ( Time Tune ¥ [ Tune Diagram

. Revolution Frequency[Hz] 478750
Select Spec Frame(1-155) y Tunest (Right) 5z

Select Data Start (1-1024) I "1" TuneX (Left) 548
Select. Datal (10244} =23 Averaging

Cal TuneX Spectrum | Min XRange of DataPlot 0.0\ Reset. |
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- Data Max YRange of DataPlot OB pert
- Data+Win
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i +
&+
Select Harmonic I Ak Peak Search
Min Range of FFT Spec[MHz] @.00000 *:'*
o Auto Search Loop
Max Range of FFT Spec[MHz] B.00000 ———————

10
Time[ms]

Stop Search Loop

Z Tune Measurement (Created by H Haradz) B
e Edit Window 02/26/2008 18:01:52 Help ~

TuneX | Time Tune X | TuneY Time Tune Y | Tune Diagram

z 3
Frequency[Hz]

1o
Main Application Area Time[ms]

Main Application Area




Optics measurement and analysis panel(3)
-beta function measurement

I Ei Window 02/15/2008 11:20:09 Help ~

Matching 7 e — m

@  Knob:

steering magnets (Auto Scan)
Monitor: Tttt o

TuneY after Cal :
fi Get K1 value of the QMs
B P M 30 ﬁ. - dK17K1 [%] of QFL =
A A Lol k dKI1/K1 %] of QDL =
AK17K1 [%] of QFM =
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AV VAL o AFt -
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dK1/K1 [%] of QFX =

Start Matching
Print K1 of QMs
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Compare K1 of GMs
ChromCal
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Main Application Area
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Optics measurement and analysis panel(4)
-Chromaticity measurement

bE = 6.63360 +/- 6.BBEZ3

ChromX=-10.33, ChromCorX= 0.63
< Measurement

Knob: RF frequency
Monitor: tune monitor

<  Correction
® Knob: Sextupole magnets

-.006 -.004 -.002 .onz .004 .006

0
dp/p0

EhaSquans=={BZPERCx ) boodhess = .39163
a2 = -798660 +/- .15E86 b2 = 6.28800 +/- §.3BE-4

ChromY=-7.20, ChromCor¥=-0.97




Optics measurement and analysis panel(4)
-Dispersion measurement g

E Check the orbit distortion | measurament of dispersion at fized time  time-dep. of dispersion

< Knob: RF frequency
< Monitor: BPM

. .
.‘. ..=

- -
e
- L]

an 100 150 200 250

BPM pos.[m]

a 50 100 150 200 250
BPM pos.[m]
Choose mode(DC, or AC) |AC
put dispersion into record
Set time from {0-19)ms 18
dispersion aroud the ring at this time

Reset all.




Extraction orbit control

|didsasisssisiaisiiiasisasiaiai i - "
¢ ple EGt Vindow 21232008 11:45:21

Holp ~
EXT_OP Main Panel | AC Line Adjustment on VA | monitor window
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MESSAGE MESSAGE: NO MESSAGE EXLE  3Gev | PPP argpartnum

fudge factor(2)

Extraction orbit control panel e

Kick A2 KO -00216771
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Kick BI KD -00240242

(] Kok B2 KD -00240242
. Kk B3 KD ~00216771
Kick B4 KD ~00190417
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Kk DC1 10 0

Kick_DCZ K 0
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SEPTI03 k0 -1249336 -1245454)
Setting of SeptumMag
elname cur. vi

anst3 ko
SettovA->| Settova-s

< SettoRA| < SettoRA| < SettoRA
RUN :vA mode I
RUN :RA mode I sToP I

Load data. Save data.

Main Application Area

Set & Meas. Correction I
F u d g e fa Cto r R e ) d displacement

MWPMZ
MWPM3
Setting of KickerMag

orbit measurement and
correction panel

Setting of SeptumMag
elname

3NStr1 ko

3INStr1 ko

Instrl ko

Scan :vAmode I Scan :RA mode I
comection I

Send to Main Panel | Load ResMat data | Save ResMat data

Main Application Area



Extracted beam measurement

Profile Monitar

Beam position
= W < [O[OO]COEOOEEE] 3] S & 1140 Q)

/home/bt3n/DSO/VPPcalc.edl

O[mm] o 0]rmm) o ight(Do O[mm]

Ofrmm] B gty Ofmm]

= = = Control Time [s]

Beam profile



High Level Applications
for 50GeV Ring

< Work closely to RCS commissioning team
< Develop several prototype applications for

the ring operation.

® Beam loss monitor display
® [njection orbit control

® Orbit correction
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BMHN 0.065416667000 <3
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Sample Application for MR
Beam Loss monitor display

# " MR Beam Loss Monitor

#  Hle Edit Window 01/10/2008 11:44:35 Help
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Time domain display




Summary

< Useful High level applications are already
developed for LINAC and RCS
commissioning.
® |t also means Base Device Controls works

nicely.

< Prototype applications for MR were
developed.

< Controls group working closely with

commissioning group members.
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