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Measurements and results:
run 2010, 2011, 2012

Analysis:
BBA model sensitivity, Measurement repeatability,
Accuracy limitation

Documentation:
BBA Database; BBA elog; run-time log files, paper & tech note

Application Development:
pre 2012; 2012; post 2012

APEX plan for run 2013
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Why is BBA Measurement Difficult in RHIC

1. Limited dipole correctors. In each 3-corrector
bump there are 6-7 quads 2 DXs, 2 DOs;

2. Can not decouple the effects of Q1, Q2, Q3
and they are equally strong;

3. Unknown magnet alignment errors;

4. Unknown beam positions and angles at the
first corrector (beam angle at triplet);

5. Very large ring. When all the BPMs in all arcs
are used, some BPMs contribute to noise
more than to signal;

6. Signal/Noise ratio is low.
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BBA Limitations on RHIC by Design

1. BBA requires a BPM-quad pair located near each other and
independent control of the quads;

2. only quads Q1 - Q9 have the possibility of independent control;

3. All Q1 and Q3 quads have associated BPMs, but Q2 quads don't;

4. Q1, Q3, Q4, Q7, and Q8 quads are associated with dual-plane
BPMs;

5. Q5, Q6, and Q9 have only one plane available;

6. All of Q1, Q2, and Q3 quadrupoles allow for independent power
supply control;

7. None of Q4, Q5, or Q6 have independent control;

8. However, it is possible to perform BBA on the associate BPMs using

trim quads TQ4, TQ5, and TQ6 which are independently controlled;
9. Independent control of Q7, Q8, and Q9 quads varies by IR and ring.
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BBA-able Quadurpole-BPM Pairs (Blue)

(Only those quads with independent control and a nearby BPM plane can be used for BBA)

IR2 IR4 IR6 IR8 IR 10 IR 12
Sector Sector Sector Sector Sector Sector Sector Sector Sector Sector Sector Sector
1 2 3 4 5 6 7 8 9 10 11 12
Q1 24
Q1 IC IC IC IC IC IC IC IC IC IC IC IC
HV HV HV HV HV HV HV HV HV HV HV HV Q2 0
Q2 IC IC IC IC IC IC IC IC IC IC IC IC Q3 ”
Q3 IC IC IC IC IC IC IC IC IC IC IC IC
HV HV HV HV HV HV HV HV HV HV HV HV Q4 0
a5 HV HV HV HV HV HV HV HV HV HV HV HV TQ4 24
TQ4 IC IC IC IC IC IC IC IC IC IC IC IC
HV HV HV HV HV HV HV HV HV HV HV HV Q5 0
£ H \) V H H V \Y H H V V H TQS 12
TQ5 IC IC IC IC IC IC IC IC IC IC IC IC
H V \' H H \) \' H H V V H Q6 0
= \' H H \Y \' H H V \' H H \' TQ6 12
TQ6 IC IC IC IC IC IC IC IC IC IC IC IC
V H H \) \' H H \) \' H H \'
Q7 IC IC IC IC Q7 8
HV HV HV HV HV HV HV HV HV HV HV HV
Q8 IC IC IC IC IC IC IC Q8 14
HV HV HV HV HV HV HV HV HV HV HV HV
Q9 IC IC IC IC IC IC IC Q9 7
H \Y \' H H V \Y H H \Y V H
Total 125

IC = Independent Control of power supply is available
H, V = Horizontal or Vertical BPM plane is available
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BBA-able Quadurpole-BPM Pairs (Yellow)

(Only those quads with independent control and a nearby BPM plane can be used for BBA)

IR2 IR 4 IR 6 IR8 IR 10 IR12
Sector Sector Sector Sector Sector Sector Sector Sector Sector Sector Sector Sector
1 2 3 4 5 6 7 8 9 10 11 12 Ql 24
Q1 IC IC IC IC IC IC IC IC IC IC IC IC
HV HV HV HV HV HV HV HV HV HV HV HV Q2 0
IC IC IC IC IC IC IC IC IC IC IC IC
Q2 Q3 24
Q3 IC IC IC IC IC IC IC IC IC IC IC IC
HV HV HV HV HV HV HV HV HV HV HV HV Q4 0
o HV HV HV HV HV HV HV HV HV HV HV HV TQ4 24
TQ4 IC IC IC IC IC IC IC IC IC IC IC IC
HV HV HV HV HV HV HV HV HV HV HV HV Q5 0
e \ H i \Y H H \Y \ H \ \Y H TQ5 12
TQ5 IC IC IC IC IC IC IC IC IC IC IC IC
V H Vv V H H V V H Vv V H Q6 0
&k H \/ H H \Y V H H \/ H H \Y TQ6 12
TQ6 IC IC IC IC IC IC IC IC IC IC IC IC
H V H H Vv V H H V H H Vv Q7 8
Q7 IC IC IC IC
HV HV HV HV HV HV HV HV HV HV HV HV Q8 14
Qs IC IC IC IC IC IC IC
HV HV HV HV HV HV HV HV HV HV HV HV Q9 7
Qo IC IC IC IC IC IC IC
V H Vv V H H V V H Vv V H
Total 125

IC = Independent Control of power supply is available
H, V = Horizontal or Vertical BPM plane is available
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RHIC 2010 Activities

Measurements:
16 in Blue; 25 in Yellow

Results:

1) Half of the results with
re-measurements were
inconsistent;

2) No error analysis;

3) Average error bar:
178um

(reanalyzed in 2012)

Corrections:
None after offset reversal fix

J. Beebe-Wang, J. Ziegler

RHIC BBA Activity 2010
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RHIC 2011 Activities

Measurements:
13 in Blue; 1 in Yellow

Results:

1) Almost all results with
re-measurements were
inconsistent;

2) No error analysis;

3) Average error bar:
314um
(reanalyzed in 2012)

Corrections:
None

J. Beebe-Wang, J. Ziegler

RHIC BBA Activity 2011
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BBA Procedure Before and After Run 2012

BBA Power Supplies 03/15/2011 BBA Power Supplies 06/13/2012
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BBA Measurement Status (at Q1, Q3 & tQ4)

During RHIC run12

bh1 bv1 bh3 bv3 bh4 bv4 bh1 bv1 bh3 bv3 bh4 bv4

bi1- | 6/13/12 | 6/13/12 | 6/13/12 | 6/13/12 yo1- | 5/30/12 | 5/30/12 | 6/13/12 | 5/30/12 | 6/13/12 | 6/13/12

bo2- | 6/13/12 | 6/13/12 | 6/13/12 | 6/13/12 yi2- | 5/30/12 | 5/30/12 | 5/30/12 | 6/13/12 | 6/13/12 | 6/13/12
bo3- | 6/13/12 | 6/13/12 | 6/13/12 | 6/13/12 yi3- | 6/13/12 | 6/13/12 | 5/30/12 | 6/13/12
bi4- | 6/13/12 | 6/13/12 | 6/13/12 | 6/13/12 yo4- | 6/13/12 | 6/13/12 | 6/13/12 | 6/13/12

bid- | 572112 | 5/2/12 | 5/30/12 | 5/30/12 | 5/2[12 | 6/13/12 | yo5- | 5/16/12 | 5/16/12 | 5/16/12 | 5/16/12 | 5/16/12 | 5/16/12

bo6- | 5/2112 | 5/2/12 | 5/2112 | 5/2/12 | 5/2/12 | 5/2112 | yi6- | 5/16/12 | 5/116/12 | 5/16/12 | 5/16/12 | 5/16/12 | 5/16/12

bo7- | 5/30/12 | 5/30/12 | 5/30/12 | 6/13/12 | 6/13/12 | 6/13/12 | yi7- | 5/16/12 | 5/16/12 | 5/16/12 | 5/16/12 | 6/13/12 | 5/17/12

bi8- | 5/30/12 | 5/30/12 | 6/13/12 | 5/30/12 | 6/13/12 | 6/13/12 | yo8- | 5/30/12 | 5/30/12 | 6/13/12 | 5/17/12 | 5/17/12 | 6/13/12

bi9- | 5/30/12 | 5/30/12 | 6/13/12 | 6/13/12 yo9- | 5/17/12 | 6/13/12 | 6/13/12 | 5/30/12 | 6/13/12 | 6/13/12

bo10- | 6/13/12 | 6/13/12 | 6/13/12 | 5/30/12 yi10- | 5/17/12 | 5/30112 | 6/13/12 | 6/13/12 | 6/13/12 | 6/13/12

bo11- | 5/30/12 | 5/30/12 | 5/30/12 | 6/13/12 | 6/13/12 | 6/13/12 | yi11- | 6/13/12 | 6/13/12 | 5/30/12 | 5/30/12 | 6/13/12 | 6/13/12

bi12- | 5/30/12 | 5/30/12 | 5/30/12 | 6/13/12 | 6/13/12 | 6/13/12 | yo12-]| 5/30/12 | 5/30/12 | 6/13/12 | 5/30/12 | 6/13/12 | 6/13/12
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RHIC BBA Activity 2012

RHIC 2012 Activities 067

Measurements:
60 in Blue; 68 in Yellow
(Finished all Q1s & Q3s)

o
o

o
=N
T

Results:
1) Most of re-measurements
were consistent;
2) With error analysis;
3) Average error bar:
138um

o
N
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o o

Corrections:
All BPMs that are measured
(60 in Blue; 68 in Yellow) °0

BPM Position [mm]
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Results from the BBA Analysis

All BPMs in Yellow measured-corrected-remeasured in run 12
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Results from the BBA Analysis

All BPMs in Blue measured-corrected-remeasured in run 12
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BBA Model Sensitivity Analysis

Include all Q1, Q3 and tQ4 Measurement data obtained during run 2012
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BBA Measurement Repeatability

yo5-bh3 Measurements during run 12

yo5-bh3 Measurements [mm]
o
o

-3.5¢

yo5-bh3 Measurements [mm]
o
o

+¢‘|'*++

{4 |

12 3 45 6 7 8 910
Measurement Order

—4
6 7 8 9 10 11 12 13 14 15 16
Total Number of Data Points Taken

yo5-bh3 Measurements [mm]

yo5-bh3 Measurements [mm]

-3.5¢1

-4 S S S
-25-2-15-1-0.5 0 0.5 1 15 2 25

4
0

Ak [km™"]

by

1 2 3 4 5 6 7
Scan Range [-value +value] [mm]

8

Yellow: Au104 Phys
Fill 11882, Ak=-1e-3
3/9/2010, 23:21

Red: pp12b-v2 Phys
Fill 16600 Ak=-(1,2)e-3
3/21/2012, 18:10,19:03

Green: U12-v2 Set up
Fill 16756 Ak=(1,2)e-3
4/22/2012, 9:50-10:00

Purple: U12-v2 Set up
Fill 16756 Ak=-2e-3
4/22/2012, 10:04

Cyan: U12-v2 Set up
Fill 16758 Ak=-2e-3
4/22/2012, 11:56

Cyan: U12-v2 Set up
Fill 16758 Ak=1.5e-3
4/22/2012, 12:01, 12:06

2012 measurements: Center_ave = -2137um, Center_ RMS = 140um, Error_ave = 149um, Error RMS = 50um
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RHIC BBA Activity Documentations

1. BBA Database tables:
a) “BBAelem”. Complete elements (384 total) with 15 searchable attributes;
b) “BBAMeas”: All measurements (257 sets) with 37 searchable attributes;
c) Accessible online: http://www.cadops.bnl.gov/Controls/apps/dbbrowser/

2. BBA elog was established at the beginning of run 2012. Records:
a) pre APEX planning, notes during APEX sessions, post APEX summaries;
b) Data process preliminary and final graphs and results;
c) BBA discussions and communications.
Accessible online: http://www.cadops.bnl.gov/cgi-bin/elog/

3. Run-time log-files are saved automatically by the measurement script.
4. PAC 2011 paper reported 2010 and 2011 activities and major results.

5. Tech Note reports 2012 activities and major results.
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Summary of BBA Measurement and Correction

1. Now RHIC BBA generally produces reliable results.
2. It takes 3-4 min for each set of measurement with good accuracy/resolution.
1. Measurements at Q1 & Q3 completed in both rings (24H, 24V each ring).

2. BPM at tQ4 completed in Blue IR 6, 8, 12; in Yellow IR 2, 6, 8, 10, 12.
(12 of 24 in Blue, 20 of 24 in Yellow).

4. Confirmed some of large offsets. Results are generally good.
5. Offset corrections are installed on all BPMs measured.
6. There is some room for measurement improvement

a) Systematic measurement (initial investigation in IR 6 during APEX)
b) Iteration through measure-align-measure-align
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Summary of BBA Analysis

1. All the existing measurement data in the RHIC BBA
history (after BPM offset fix in 2010) are revisited.

2. All the useful data are identified and and reanalyzed
with the 2012 analysis program.

3. All the useful results were used during run 2012

4. Accuracy limitations of BBA on RHIC: ~0.1 mm

a) BPM accuracy is temperature dependent: A10°F ~ A1ns trigger time
~ +20.1mm up to Tmm BPM reading. BPM resolution is about 10um
for a constant temperature;

b) Quads physical misalignment relative to each other: ~ +40.06mm;

c) BPM position with respect to the outside fiducials: ~ +40.13mm;

d) Unknown beam positions and angles at the first corrector (beam
angle at triplet). It was estimated to have the effect ~ +40.1mm

e) Repeatability under same machine settings: ~ +40.1mm
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APEX Plan for Run 2013

1. Obtain data on all measurable Quad-BPM planes.
Not_yet measureed / total measurable: Blue 65/125, Yellow 57/125

2. Further explore and improve BBA measurement.
For example: Iteration through measure-align-measure-align

3. Further explore and improve BBA analysis.

For example: Using signals from a subset of BPMs which have above
average signal/noise ratio

4. Further explore and improve BBA offset corrections.

For example: Work toward the correction model by minimizing the
beam deflection in quads including the magnet survey measurement

9. Testing, improving, and fine tuning application code.
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BBA Code: Past

bbumps (~/BBA/BBA-sessions/pre_2012/2011-02-03-Ir6_BBA) - GVIM
File Edit Tools Syntax Buffers Window RCS Help
(= =] BN GC @B %EA
Bi5-qfl bi5-qf3 rbpm.bi5-bhl rbpm.bi5-bh3 bi5-th5 bi5-th3 bo6-th2
bi5-qfl bi5-qf3 rbpm.bi5-bvl rbpm.bi5-bv3 bi5-tv4 bi5-tv2 bo6-tv3

bo6-qdl bo6-qd3 rbpm.bo6-bhl rbpm.bo6-bh3 bi5-th3 bo6-th2 bo6-thd
bo6-qdl bo6-qd3 rbpm.bo6-bvl rbpm.bo6-bv3 bi5-tv2 bo6-tv3 bob-tv5

bbumps 1/4,1
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BA Code: Past

bbumps (~/BBA/BBA-sessions/pre_2012/2011-02-03-ir6_BBA) - GVIM -0
File Edit Tools Syntax I getBumpOptics.pl (/cfs/z/owl/satogata/BBA/bin) - GVIM3
Eile Edit Tools Syntax Buffers Window RCS Help

BN < 6

bi5-qf3
3 bo6-qdl bo6-qd3
4 bo6-qdl bo6-qd3 % ‘ \ree-bump sv
ut in
rd

print "U BumpOptics.pl ramp stone bumpFile\n";

print corrector SWNs from a bump file, fetches s for each of\n";
print I and prints output SWN ptics to t ile.optics\n";
print t format: corrSwn scoord beta alpha phase\n";

exit (0);

open IN, "<$infile" or "Error [¢ 1 i 5infile for read
3 open OUT, ">$outfile" or "Error: Soutfile
sdoneList={};

while (<IN

(my
$swn=$names [$n]
next if (exists

Perint out "¢

Parameters $ramp $stone §

)l
s/"\s+//g; s/\s+/ /g;
arams=1 if (/Th
>t LattParams) ;
=split;

"alpha
"muy")
print OUT $alpha $mu "; last; }
b
print OUT "\n";
$doneList{$
print "dic

close TWISS;
}
close IN;
close OUT;

$phasel-$phase0) *2.
in($dfi); $cd
($betal/$betal) *
($betal*Sbetal) *$s
$alphal-$alpha0) 1£i+ (1+5alpha0*

Sbetal/$bet ($cdfi-$alphal*$sdf

. - i 3
/cfs/z/owl/satogata/BBa/bin/getBumpOptics.pl [perl] 31/69,1
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BBA Code: Past

bbumps (~/BBA/BBA-sessions/pre_2012/2011-02-03-ir6_BBA) - GVIM
File Edit Tools Syntax i
Eile Edit Tools Syntax Buffers Window RCS Help

BN Gl
bi5-qf3

3 bo6-qdl bo6-qd3

4 bo6-qdl bo6-qd3 # c \ree-bump su parameter

ut in

rd

print "U BumpOptics.pl ramp stone bumpFile\n";

print corrector SWNs from a bump file, fetches s for each of\n";
print I and prints output ptic t ile.optics\n";
print t format: corr

exit (0);

Window RCS Help

B> 6@
750.05 50.6129 -2.6672 28.324
bi5-th3 3797.42 164.243 -3.51006 28.5212
D, TEHREECR o bo6-th2 27.9832 101.612 -9.95141 0.234148
) g biS-tv4 3757.18 23.2877 -2.32969 29.0813
; open OUT, " » i =
e e 3805.86 198.478 19.4051 29.4632
. 36.4282 252.747 4.69925 0.227262
Xoiislon 76.6613 29.1432 3.69542 0.575839
83.7913 75.4638 3.74799 0.335363
(my
$swn=$names [$n]
next if (exists

[erint our "¢

{
s+//gi
arams=1

b

print OUT "\n";
$doneList{$
print "dic

close TWISS;
}
close IN;
close OUT;

$phasel-$phase0) *2.
in($dfi); $cd
($betal/$betal) *
($betal*Sbetal) *$s
$alphal-$alpha0) 1£i+ (1+5alpha0*

Sbetal/$bet ($cdfi-$alphal*$sdf

. - i 3
/cfs/z/owl/satogata/BBa/bin/getBumpOptics.pl [perl] 31/69,1
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bbumps (~/BBA/BBA-sessions/pre_2012/2011-02-03-ir6_BBA) - GVIM

E=F.3
@ getBumpOptics.pl (/cfs/z/owl/satogata/BBA/bin) - GVIM3 —-ox

File Edit Tools Syntax

bi5-qf3
bo6-qd3

bo6-qdl bo6-qd3

Eile Edit Tools Syntax Buffers Window RCS Help

2288 ¢ B

oo

N e

# Read
these

three-bump sw
all out
n scoord !

in

S0 U e w

sage: BumpO
Reads corrector S
out put

them, and print

utput format: corrSwn scoord

bi5-th3
bo6-th2
> open TN, T
3 open OUT,
$doneList={};
while (<IN>)

next if
[print out
$plar
otLattParal
while (<TWISS>) {
chomp; s/"\s+//g;
$gotLattParams=1
(! $gotLattP
($param, $val) =sp!

OUT "\n

[Hi5-ths 3750.05

3

27.9832

3
5
8

bbumps . opt.ic

Mo ¢ el

tone bumpFile
bump file, fef
pt to tl

a alpha ph

ics

Tt

50.612]
164.24
101.61]]
23.287]
805.86 198.47
6.4282 252.74]
6.6613 29.143]
3.7913 75.463f

H0d a0

757.18

SdonelList {
print "dic

close TWISS;
}
close IN;
close OUT;

sdfi=(
1fi=

3.14159265

Sdfi);
11+
$sdfi;

$phasel-$phase0) *2.
in($dfi);

betal /$betal) * (5¢
bet

Irt ( alpha0*

($cdfi-$alpha

1+
n/get BumpOptic:

15
/cfs/z/owl/satogata/BBA

>ha0) *$cdfi+ (1+$alpha0*

11/20/2012

J. Beebe-Wang, J. Ziegler

makeBumpScript.pl (/cfs/z/owl/satogata/BBA/bin) - GVIM5
Buffers Window RCS Help

# =

File Edit

228

Tools Syntax

% BB

sub usage () {
print "U
exit (0);

bumps.in outfile.s

usage () if
SbumpsFil
Sopt i
Sout put
$script bin/doOneBBA.pl"; #changed by Jmz

# read opt
open IN, "
@opticsLine!
close IN;
%optics

for (my §

opticsFile" or die "Error: Couldn't open $opticsFile for reading:

Lines; ++$n)
1i

alfa, $fi) = split /\s+/, SopticsLines[$n];

read
open Tl,

open OUT,

bumps file
"<$bumpsFile" or die
outputFile" or die

bin/tcsh -£\n";

"Error: C

uldn't
“ouldn't

$bumpsFile
Error: $outputFile

n";

split /\s+/;
n2}->{s},
in2}->{beta},
2}->{alfa},
n2}->{fi}, %$optic

n3}->{beta});
n3}->{alfa});
{£i});

'y
alfa},
£i}, $optic

nl}->{
il ) |

£2-$£1) *2
sin($dfi23));
cos ($d£i23));

($dfil2, $dfi23 0*$pi);

($sdfil2, $sdfi
($cdfil2

£i12),
£i12),
5Cl=sqrt ($b2 5al*$sdfil2);
$51=sqrt ($b1*$
5cpl=—1.0% (($

HT)
spl=sqrt ($b1/$b2) * (

12+ (1.0+%al*

dfi12) ;

sqrt ($b3/5$b2) * ($cdfi23+$a2*$sdfi23);

ouT
ouT

$quadl
$quad2

$bpml
$bpm2

print
print

cript

cript
}

64 close IN;

65 close OUT;

/cfs/z/owl/satogata/BBA/

/makeBumpScript.pl [perl
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BBA Code: Past

73 bbumps (~/BBA/BBA-sessions/pre_2012/2011-02-03-Ir6_BBA) - GVIM T

File Edit Tools Syntax [ getBumpOptics.pl (/cfs/z/owl/satogata/BBA/IN) -GVIM3 = |-oX

Eile Edit Tools Syntax Buffers Window RCS Help

=N - ) 2 % BN &6 253 @ makeBumpScript.pl (/cfs/z/owl/satogata/BBA/bin) - GVIM5
File Edit Tools Syntax Buffers Window RCS Help

228 ¢ kDR N> - @

bi5-qf3
bo6-qd3
bo6-qdl bo6-qd3

N e

# Reads three-bump sv
# these all out in
3 n scoord }

S0 U e w

e BumpO - tone bumpFile sub usage ()
= print "Usage: makeBumpScript.pl bumps.in outfile.s

Reads corrector SWNs f bump file,
exit (0);

them, and prints output § ptics to t]

utput format: corrSwn scoord beta alpha ph.

usage () if
SbumpsFil
so2 ; Sopticsril
5 Sout putFil

$script=" f satogata 2/bin/doOneBBA.pl"; #changed by Jmz

# read opti file
[Hi5-th5 3750.05 50.612f open Ili, "<SopticsFile" or die "Error: Couldn't open SopticsFile for reading:
bi5-th3 3797.42 164.24 @opticsLine.

bo6-th2 27.9832 101.61] Shere

g bi5-tv4 3757.18 23.287| 20 soptics
. :ﬁ‘: (l)r];*(}' 3805.86 198.47{ for bbumps.sh (~/BBA/BBA-sessions/pre_2012/2011-02-03-Ir6_BBA) - GVIM6
Tl fm»' ool Aol B8 File Edit Tools Syntax Buffers Window RCS Help

76.6613 29.143] 3

83.7913 75.463{ 24 optics B R a6

> open IN,

5 : N ] bi5-qfl rbpm.bi5-bhl bi5-th5 bi5-th3 bo6-th2 0.011¢

next if eLif : it : /s / / = bi5-qf3 rbpm.bi5-bh3 bi5-th5 bi5-th3 bo6-th2 0.011¢

[erint out m " e 2 / bi5-qfl rbpm.bi5-bvl bi5-tv4 bi5-tv2 bo6-tv3 0.021

$plar /2 2 6 /ho / / = bi5-qf3 rbpm.bi5-bv3 bi5-tv4 bi5-tv2 bo6-tv3 0.0218

# read bumps| 7 /home/cfsa/satogata/Bl / = bo6-qdl rbpm.bo6-bhl bi5-th3 bo6-th2 bo6-th4 0.0142

otLattPara Gl e | sa/satogata/BBA/bin/doOneB bo6-qd3 rbpm.bo6-bh3 bi5-th3 bo6-th2 bo6-th4 0.0142

while (<TWISS>) { | 2 Gl (el cfsa/satogata/BBA/bin/doOneB! bo6-qdl rbpm.bo6-bvl bi5-tv2 bo6-tv3 bo6-tv5 0.0142

chomp; s/"\s+//g; K b cfsa/satogata/BBA/bin/doOneB] bo6-gd3 rbpm.bo6-bv3 bi5-tv2 bo6-tv3 bo6-tv5 0.0142
SgotLattParams=1

(!$gotLattP

($param, $val) =sp!

~ ($d£i
bbumps . optic: ($sdf
OUT "\n"; ($cdf
$doneList {
print "dic

close TWISS;

}
close IN;
close OUT;

5dfi=($phasel-$phase0)*2.0%3.14159265
Ifi=sin ($dfi); Sc 5dfi) ;
qrt ($betal/$betal) * ($cdfi+$alpha0*
beta0*$ $sdfi;
;ha0) *Scdfi+ (1+5alpha0* print OUT "$script $quadl $bpml
x *$sdfi) 2 print OUT cript $quad2 $bpm2
}
64 close IN;
65 close OUT;
/cfs/z/owl/satogata/BBA/bin/makeBumpScript .pl [perl

($cdfi-$alpha

1 + 52 sig
/cfs/z/owl/satogata/BBA/bin/get BumpOptic
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BBA Code: Past

73 bbumps (~/BBA/BBA-sessions/pre_2012/2011-02-03-Ir6_BBA) - GVIM T

File Edit Tools Syntax [ getBumpOptics.pl (/cfs/z/owl/satogata/BBA/IN) -GVIM3 = |-oX

Eile Edit Tools Syntax Buffers Window RCS Help

=N - ) 2 % BN &6 253 @ makeBumpScript.pl (/cfs/z/owl/satogata/BBA/bin) - GVIM5
File Edit Tools Syntax Buffers Window RCS Help

228 ¢ kDR N> - @

bi5-qf3
bo6-qd3
bo6-qdl bo6-qd3

N e

# Reads three-bump sv
# these all out in
3 n scoord }

S0 U e w

e BumpO - tone bumpFile sub usage ()
= print "Usage: makeBumpScript.pl bumps.in outfile.s

Reads corrector SWNs f bump file,
exit (0);

them, and prints output § ptics to t]

utput format: corrSwn scoord beta alpha ph.

usage () if
SbumpsFil
so2 ; Sopticsril
5 Sout putFil

$script=" f satogata 2/bin/doOneBBA.pl"; #changed by Jmz

# read opti file
Bis-ths 3750.05 50.612f open TN, "<$opticsFile" or die "Error: Couldn't open $opticsFile for reading:
bi5-th3 3797.42 164.24 @opticsLine.

bo6-th2 27.9832 101.61] Shere

A bi5-tv4 3757.18 23.287| 20 soptics
== S 3805.86 198.47] P bbumps.sh (~/BBA/BBA-sessions/pre_2012/2011-02-03-Ir6_BBA) - GVIM6
while (<IN>) ;22252 2;21;;1 2 EE| File Edit Tools Syntax Buffers Window RCS Help

83.7913 75.463{ 24 optics B R a6

> open IN,

5 : N 28 bi5-qfl rbpm.bi5-bhl bi5-th5 bi5-th3 bo6-th2 6 0.0072 0 .142

next if eLif : it : /s / / = bi5-qf3 rbpm.bi5-bh3 bi5-th5 bi5-th3 bo6-th2 0.011. 0.0072 .0142

[erint out m " e 2 / bi5-qfl rbpm.bi5-bvl bi5-tv4 bi5-tv2 bo6-tv3 0.0218 . 920 0.0142

$plar /2 6 /ho / / = bi5-qf3 rbpm.bi5-bv3 bi5-tv4 bi5-tv2 bo6-tv3 0.0218 0. 0.0142

# read bumps| 7 /home/cfsa/satogata/Bl / = bo6-qdl rbpm.bo6-bhl bi5-th3 bo6-th2 bo6-th4 0.0142 21 0.0219

otLattPara Gl e | sa/satogata/BBA/bin/doOneB bo6-qd3 rbpm.bo6-bh3 bi5-th3 bo6-th2 bo6-th4 0.0142 .0215 . 0219

while (<TWISS>) { | 2 Gl (el cfsa/satogata/BBA/bin/doOneB! bo6-qdl rbpm.bo6-bvl bi5-tv2 bo6-tv3 bo6-tv5 0.014° 0.0070 0.. 15

chomp; s/"\s+//g; K b cfsa/satogata/BBA/bin/doOneB] bo6-gd3 rbpm.bo6-bv3 bi5-tv2 bo6-tv3 bo6-tv5 0.0° +2 0.0070 0.01.
SgotLattParams=1

(!$gotLattP

($param, $val) =sp!

($d£i
bbumps . optic: ($sdf
OUT "\n"; ($cdf
$doneList {
print "dic

close TWISS;

}
close IN;
close OUT;

5dfi=($phasel-$phase0)*2.0%3.14159265
Ifi=sin ($dfi); Sc 5dfi) ;
qrt ($betal/$betal) * ($cdfi+$alpha0*
beta0*$ $sdfi;
;ha0) *Scdfi+ (1+5alpha0* print OUT "$script $quadl $bpml
*$sdfi) 2 print OUT cript $quad2 $bpm2
}
64 close IN;
65 close OUT;
/cfs/z/owl/satogata/BBA/bin/makeBumpScript .pl [perl

($cdfi-$alpha

1 + 52 sig
/cfs/z/owl/satogata/BBA/bin/get BumpOptic




SRS RHIC APEX Workshop J. Beebe-Wang, J. Ziegler 11/20/2012

BBA Code: Past

Blue Orbit Display
File Acquire Orbit Correction

X orbit

utfile.

looneBBA.pl"; #changed by Jmz

r: open $opticsFile for read
Data Delete Trigger Avg|  Trigger TBT

Orbit Statistics:

o —1

4 Displayed Region $EREEREES

e bi5-qfl rbpm.bi5-bhl bi5-th5 biS-th3 bo6-th2 0.011¢
bi5-qf3 rbpm.bi5-bh3 bi5-th5 bi5-th3 bo6-th2 0.0116

bi5-qfl rbpm.bi5-bvl bi5-tv4 bi5-tv2 bo6-twv3 0.021

bi5-qf3 rbpm.bi5-bv3 bi5-tv4 bi5-tv2 bo6-twv3 0.021

bo6-gqdl rbpm.bo6-bhl bi5-th3 bo6-th2 bo6-th4 0.014

Starting connection to orbit manager... please wait.. 4 DR eI FRIN) LR Lol - R v
Orbit manager for Blue ring created successfully = Eof’q‘:é r;’p‘“ . :’O :’E ; :’1 z’t ; Eof’t ; EQ :’E v Z )0 ; s
06-qd3 rbpm.bo6-bv3 bi5-tv2 bo6-tv3 bo6-tv5 0.014:

($dfi
($sdf
($cdf

}
close IN;
close OUT;

5dfi= ($phasel-$phase0) *2.
Ifi=sin ($dfi);
($betal /$beta0) *
($beta0*Sbetal) *$sdfi;
((5alphal-5alpha0) *Scdfi+ (1+$al phao*Sal print cript $quadl $bpml
S 2 print OUT "$script Squad2 $bpm2
}
11 =1 ; d 2 51 + 52 Sl ] . ax3| 64 clese 1n;
/cfs/z/owl/satogata/BBA/bin/get BumpOptic 65 close OUT;
/cfs/z/owl/satogata/BBA/bin/makeBumpScript .pl [perl

=sqrt ($betal/Sbet ($cdfi-$alpha
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BBA Code: Past

L Blue Orbit Displa

File Acquire
Blue Ring Orbit Bump Window

Get corrector data from: Specified Stone —
Ramp name: | Au104
StepStone row: |1

Optics from Model
Get Data

Bump: Local 3-bump — Plane: X — Corr.type: Trim — | Control method: StepStone —

Correctat s(m): 1217 Correctat: P& =

Final [mrad] | Coeff. [mrad] . -
|bi9—th? 1166.76 0.0615| 0.0615 0.0201 ARV ERER I ¢ felieieEel 15 dine

[pio-ths [ 1194.16] 0.0655 | 0.0655 —0.0198|
[pio-th3 [ 1241.52] —0.0728| —0.0728| 0.0122]
S Al = R o

bumps.in outfile

uldn't open $opticsFile for reading:

ers Window RCS Help
Bump strength (mm): &) m 2 & [

Apply Bumps Save Bumps Correction Data bi5-qfl rbpm.bi5-bhl bi5-th5 bi5-th3 bo6-th2 0.0116
/ e bi5-qf3 rbpm.bi5-bh3 bi5-th5 bi5-th3 boé-th2 0.0116

bi5-gfl rbpm.bi5-bvl bi5-tv4 bi5-tv2 bo6-tv3 0.0218

Getting data neccesary for the bump construction. bi5-qf3 rbpm.bi5-bv3 bi5-tv4 bi5-tv2 bo6-tv3 0.0218
StepStone name: Au104::injection 4 e bo6-gdl rbpm.bo6-bhl bi5-th3 bo6-th2 bo6-th4 0.0142
2

Corrector data OK. bo6-qd3 rbpm.bo6-bh3 bi5-th3 bo6-th2 bob-th4 0.014:
Betatron tunes: nu_x = 31. _y = 32 / e bo6-qdl rbpm.bo6-bvl bi5-tv2 bo6-tv3 bob-tvs 0.014:
Twiss data OK. bo6-qd3 rbpm.bo6-bv3 bi5-tv2 bo6-tv3 bob6-tv5 0.0142
All data OK.

Setting 3-bump at s= 1212.00

Bump construction done.

Starting connectio]
Orbit manager for

if (

if

if

if (%

if

if (5
b
print OUT "\n";
$doneList {
print "dic

close TWISS;
}
close IN;
close OUT;

5dfi=($phasel-$phase0)*2.0%3.14159265

Ifi=sin ($dfi); Sc 5dfi) ;

qrt ($betal/$betal) * ($cdfi+$alpha0*

beta0*$ $sdfi;
;ha0) *Scdfi+ (1+5alpha0* print OUT "$script $quadl $bpml

*$sdfi) 2 print OUT cript $quad2 $bpm2

}

close IN;

close OUT;
/cfs/z/owl/satogata/BBA/bin/makeBumpScript .pl [perl

($cdfi-$alpha

1 + 52 sig
/cfs/z/owl/satogata/BBA/bin/get BumpOptic
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BBA Code: Past

@ Blue Orbit Displa
File Acquire
Blue Ring Orbit Bump Window

Get corrector data from: Specified Stone —
Ramp name: | Au104
StepStone row: |1

Optics from Model

3 1 utfile.sh\n";
Get Data T onEE

Correctat s(m): 1217 Correctat: P& =

Final [mrad] | Coeff. Lmrad] | Status . 5
|bi9—th7 1166, 76 0.0615| b neBRA.pl"; #changed by Jmz 20110202
[bi9—ths [ 1194.16] 5.0655| ns/pre_2012/2011-02-03-Ir6_BBA) - GVIM7
[pio-th3 [ 1241.52] —0.0728| File Edit Tools Syntax Buffers Window RCS Help

- [ 0.00 0

= . 228 ¢ B M el

3 fihome/cfsa/satogata/BBA/bin/doOneB: bi5-qfl rbpm.bi5-bhl bi5-th5 bi5-th3 bo6-th2 0.01
4 /home/cfsa/satogata/BBA/bin/doOneB: bi5-qf3 rbpm.bi5-bh3 bi5-th5 bi5-th3 bo6-th2 0.01
Bump strength (mm): | o 5 /home/cfsa/satogata/BBA/bin/doOneB] bi5-gfl rbpm.bi5-bvl bi5-tv4 bi5-tv2 bo6-tv3 0.02
6 /home/cfsa/satogata/BBa/bin/doOneB! bi5-qf3 rbpm.bi5-bv3 bi5-tv4 bi5-tv2 bo6-tv3 0.0218
N | 7 /home/cfsa/ bin/doOneB! bo6-qdl rbpm.bo6-bhl bi5-th3 bo6-th2 bo6-thd 0.0142
Apply Bumps Save Bumps Correction Data 8 /home/cfsa/ bin/doOneE! bo6-gd3 rbpm.bo6-bh3 bi5-th3 bo6-th2 bo6-th4 0.0142
9 /home/cfsa/s bin/doOneB! bo6-qdl rbpm.bo6-bvl bi5-tv2 bo6-tv3 bo6-tv5 0.0142
10 /home/cfsa/satogata/BBA/bin/doOnekl bo6-qd3 rbpm.bo6-bv3 bi5-tv2 bo6-tv3 bo6-tv5 0.0142 0.00
Getting data neccesary for the bump construction.
StepStone name: Au104::injection
Corrector data OK.
Betatron tunes: nu_x
Twiss data OK.
All data OK.
Setting 3-bump at s=1212.00
Bump construction done.

Starting connectio]
Orbit manager for

N

a1 if
42 if
43 if
44 if
45

46

a7

48

}
close IN;
close OUT;

5dfi=($phasel-$phase0) *2.0%3.1415926535;
1fi=sin (5dfi); 1 SAfi) ;
jrt ($betal/$bet x alpha0*$sdf
t (Sbetal*$betal) H
- alphal-$alpha0) *$cdfi+ (1+$alpha0*Sal print OUT "$script $quadl $bpml
ta0/$betal) * (§cdfi-$alphal*$sdfi); 2 print OUT cript $quad2 $bpm2
}
L) ol 1 + S2 slg x ; 3| 64 close IN;
/cfs/z/owl/satogata/BBa/bin/get BumpOptic: 65 close OUT;
/cfs/z/owl/satogata/BBA/bin/makeBumpSc:




BROOKHFAVEN

NATIONAL LABORATORY

RHIC APEX Workshop

@
File

Blue Orbit Displa
Acquire
Blue Ring Orbit Bump Window

Get corrector data from: Specified Stone —
Ramp name: | Au104
1.

Optics from Model Mod Twiss file

Get Data

Bump: Local 3-bump — Plane: X — Corr.type: Trim — | Control method:
1214 Correctat: P&
Final [mrad] | Coeff.
1166.76 0.0615 | B

[pi9-th7

[pio-ths [ 1194.16] 0.0655 |

[pio-th3 [ 1241.52] —0.0728|
0.00 0.0000 |

[ [

=

StepStone row:

StepStone —

Correct at s(m
Tnrad] | Status |
File Edit Tools

228

Syntax Buffers Window RCS

o

B

satogata/BBA/bin/doOneB!
satogata/BBA/bin/doOneB!
satogata/BBA/bin/doOneB!
satogata/BBA/bin/doOneB;
satogata/BBA/bin/doOneB;

bin/doOnek!

bin/doOnek!

bin/doOneR!

/home/cfsa/

Bump strength (mm): | ¢ 5 /home/cfsa/

6 /home/cfsa/
7 /home/cfsa/
Apply Bumps Save Bumps Correction Data 8

/home/cfsa/

9 /home/cfsa/
10

Getting data neccesary for the bump construction.

StepStone name: Au104::injection

Corrector data OK.

Betatron tunes: nu_x

Twiss data OK.

All data OK.

Setting 3-bump at s= 1212.00

Bump construction done.

N

Starting connectiof

Orbit manager for 1.231, nu_y

a1
42
43
44
45
46
47
48
49
50
51

if
if
if

N

close TWISS;
}
close IN;
close OUT;

©oa0 0 e W

cl si ; clv sit

oo w
K=o

Sdfi=($
1£i=

phasel-$phase0) *2.0*3.1415926535;
in ($dfi); ($dfi);

jrt ($betal cdfi+$alpha0*$sdfi) ;

5betal* $ Ssdfi;
alpha0) *$cdfi+ (1+$alpha0*$
*$sdfi)

ouT
ouT

print
print

Salphal-

Sbet a0 tal)* (Scdfi-$alpha

64 close

1 + 52 Slg

65 close C i
/cfs/z/owl/satogata/BB
|

/cfs/z/owl/satogata/BBA/bin/get BumpOptic

FEile Edit

=

RS

WWWwWwWwWwWww

FOArS
NFEoWw®a

11/20/2012

J. Beebe-Wang, J. Ziegler

BBA Code: Past

/cfs/z/owl/sat:

bbumps.out (~/BBA/BBA-sessions/pre_2012/2011-02-03-Ir6_BBA) - GVIM38
Jools Syntax Buffers Window RCS Help

L) AR LRI

a6

DATE=020311
DATE_LONG=February
corr start bi5-th5 =

03, 2011
-1.88221613276e-05 rad
corr start bi5-th3 = -0.000248560830916 rad
corr start bo6-th2 = 2.60051567494e-05 rad
quad bi5-qfl = 0.0814444497125, tweaked value 0.0824444497125 m*-1
setting bi5-th5 to -3.16477013276e-05, bi5-th3 to -0.000256521510916, bo6-th2 to 1.03049267494e-05 rad
Centered bump: rbpm.bi5-bhl old position 1.053 mm, new position 0.095 mm
corr start bi5-th5 = -3.16481088277e-05 rad
corr start bi5-th3 = -0.000256521622036 rad
corr start bo6-th2 = 1.03047718894e-05 rad
rbpm.bi5-bhl, bi5-gfl baseline, bump 0
Thu Feb 3 05:19:02 EST 2011
Thu_Feb_ 3 05:18:50_2011.sdds
Thu_Feb_ 3 05:18:53_2011.sdds
Thu_Feb_ 3 05:18:54_2011.sdds
Thu_Feb_ 3 05:18:56_2011.sdds
setting bi5-qfl to 0.0824444497125
rbpm.bi5-bhl, bi5-gfl 0.001, bump 0
rhu Feb :17 EST 2011
:07_2011.sdds
:09_2011.sdds
:10_2011.sdds
_Feb__3_| :12_2011.sdds
setting bi5-qfl to 0.0814444497125
setting bi5-th5 to -0.0001012481088277,
rbpm.bi5-bhl, bi5-qfl baseline, bump -6
Thu Feb 3 05:19:37 EST 2011
Thu_Feb_ 3_05:19:28_2011.sdds
Bhu_Feb_ 3_05:19:29_2011.sdds
Thu_Feb__3_0 :30_2011.sdds
Thu_Feb__3_05:19:32_2011.sdds
setting bi5-qfl to 0.0824444497125
rbpm.bi5-bhl, bi5-gfl 0.001, bump -6
Thu Feb 3 0 9:52 EST 2011
Thu_Feb__3_| 9:42_2011.sdds
Thu_Feb__ 9:44_2011.sdds
9:45_2011.sdds
Thu_Feb__3_| 9:46_2011.sdds
setting bi5-qfl to 0.0814444497125
setting bi5-th5 to -7.80481088277e-05,
rbpm.bi5-bhl, bi5-qfl baseline, bump -4
Thu Feb :13 EST 2011
:03_2011.sdds
:05_2011.sdds
T :06_2011.sdds
Thu_Feb__3_| :07_2011.sdds
setting bi5-qfl to 0.0824444497125
rbpm.bi5-bhl, bi5-gfl 0.001, bump -4
Thu Feb :28 EST 2011
Thu_Feb__ :19_2011.sdds
Thu_Feb_ 3_| :20_2011
Thu_Feb__ :21_2011
Thu_Feb__ :22_2011 :
tting bi5-qfl to 0.0814444497125
tting bi5-th5 to -5.48481088277=-05,
rbpm.bi5-bhl, bi5-gfl baseline, bump -2
Thu Feb 3 05:20:48 EST 2011
Thu_Feb_ 3 0 :38_2011.sdds
Thu_Feb_ 3 05:20:40_2011
Thu_Feb_ 3 0 :41_2011
:42_2011

9
9
9
9

bi5-th3 to -0.000299721622036, bo6-th2 to -7.48952281106e-05 rad

bi5-th3 to -0.000285321622036, bo6-th2 to -4.64952281106e-05 rad

bi5-th3 to -0.000270921622036, bo6-th2 to -1.80952281106e-05 rad

31/978,1




BROOKHFAVEN

NATIONAL LABORATORY

make_BBA_plots.pl (~/BBA/bin/pre_2012) - GVIM3
File Edit Tools Syntax Buffers Window RCS Help
(= ? BN @l

o

script

takes 4

Thre.

argument here & bumps .

out

numb o
numbexr

or Blu:

pen bumps . out

$input, not
70 i

OF

alue not
the number of
of

open (my

rbi 0 or
eline

off t

bumps .out your
leliminatoz

#Counter for t
#Counts which row of
“ounter for

he number orbi

on

FEEEESEEEEEREELEES BEEREREEREES

of
topping aft
plots

of

through each

‘he main part this program i

line

ning bumps.out and

ooping each set (for a single

do calculations and mak

7 while (<
(%

input>)

each line of bumps.out and these variable propriatel

#/)i

~/baseline/ &&

~/baseline/ &&

. [a-2z0-9](3,4}- (bly)h

.[a-z0-9]{3,4}-(bly)

. [a-2z0-9] (3,4}~ (bly) (h|
#Grab rter

#I comment L 2]
baseline
#0=horizontal
#l=vertical
0-91)/); #Grab 1
filenames
date

rbpm
rbpm
rbpm
date
srab longer
.2[0-91*)/);
.2[0-91%)/);
2[0-91*)/);
eatBumps=1; }
peat Bump. ;

Bumps/)
-Plot/)

Repeat
Regular

line of bump ntains an orbi ut it

{chomp
{chomp

push (€bas
push (Eof f

1lin

o i t orbits ar
output > @data2Plot.
.pl to hand new (run_fyll)

baseline and
nd them t .
1i £y culatea !

. slightly diff

#ithen the
#format

number
guments and se
ca

-rent

numOffOrbs && $numBa )
$runium "."$fillNum "."$ring "."$bpmN T
$orbitl (@b. {$argument s=Sargument $orbitl ";}
$argument rgume; erator en baselines
foreach $orbit2 {$arguments=$arguments."$orbit2
print "$bpmlame: Rms.pl on orbit
push (@data2plot,’ a/BB
make_BRA_plots.pl [perl]

foreach

et and offse

o,

Jsing calculatear g

ulateArcRms . pl
68/317,1

home/cfsa/sat bin/cal

RHIC APEX Workshop

pm name

ts

rgument

©5
66

67 # dxl'
/cfs/z/owl/satogata/BBA

- (C2 S1 + S2
n/get BumpOptic:

63 }

—

64 close

65 close C i

/cfs/z/owl/satogata/BB

|

Eile Edit

RS

WWWwWwWwWwWww

FOArS
NFEoWw®a

J. Beebe-Wang, J. Ziegler

bbumps.out (~/BBA/BBA-sessions/pre_2012/2011-02-03-ir6_BBA) - GVIM8
Jools Syntax Buffers Window RCS Help

DATE=020311
DATE_LONG=February
corr start bi5-th5 =

03, 2011
-1.88221613276e-05 rad
corr start bi5-th3 = -0.000248560830916 rad
corr start bo6-th2 = 2.60051567494e-05 rad
quad bi5-qfl = 0.0814444497125, tweaked value 0.0824444497125 m*-1
setting bi5-th5 to -3.16477013276e-05, bi5-th3 to -0.000256521510916,
Centered bump: rbpm.bi5-bhl old position 1.053 mm,
corr start bi5-th5 = -3.16481088277e-05 rad
corr start bi5-th3 = -0.000256521622036 rad
corr start bo6-th2 = 1.03047718894e-05 rad
rbpm.bi5-bhl, bi5-gfl baseline, bump 0
Thu Feb 3 05:19:02 EST 2011
Thu_Feb_ 3 05:18:50_2011.sdds
Thu_Feb_ 3 05:18:53_2011.sdds
Thu_Feb_ 3 05:18:54_2011.sdds
Thu_Feb_ 3 05:18:56_2011.sdds
setting bi5-qfl to 0.0824444497125
rbpm.bi5-bhl, bi5-gfl 0.001, bump 0
rhu Feb :17 EST 2011
:07_2011.sdds
:09_2011.sdds
:10_2011.sdds
_Feb__3_| :12_2011.sdds
setting bi5-qfl to 0.0814444497125
setting bi5-th5 to -0.0001012481088277,
rbpm.bi5-bhl, bi5-qfl baseline, bump -6
Thu Feb 3 05:19:37 EST 2011
Thu_Feb_ 3_05:19:28_2011.sdds
ffhu_Feb_ 3_05:19:29_2011.sdds
Thu_Feb__3_0 :30_2011.sdds
Thu_Feb__3_05:19:32_2011.sdds
setting bi5-qfl to 0.0824444497125
rbpm.bi5-bhl, bi5-gfl 0.001, bump -6
Thu Feb 3 0 9:52 EST 2011
Thu_Feb__3_| 9:42_2011.sdds
Thu_Feb__ 9:44_2011.sdds
9:45_2011.sdds
Thu_Feb__3_| 9:46_2011.sdds
setting bi5-qfl to 0.0814444497125
setting bi5-th5 to -7.80481088277e-05,
rbpm.bi5-bhl, bi5-qfl baseline, bump -4
Thu Feb :13 EST 2011
:03_2011.sdds
:05_2011.sdds
T :06_2011.sdds
Thu_Feb__3_| :07_2011.sdds
setting bi5-qfl to 0.0824444497125
rbpm.bi5-bhl, bi5-gfl 0.001, bump -4
Thu Feb :28 EST 2011
Thu_Feb__ :19_2011.sdds
Thu_Feb_ 3_| :20_2011
Thu_Feb__ :21_2011
Thu_Feb__ :22_2011 :
tting bi5-qfl to 0.0814444497125
tting bi5-th5 to -5.48481088277=-05,
rbpm.bi5-bhl, bi5-gfl baseline, bump -2
Thu Feb 3 05:20:48 EST 2011
Thu_Feb_ 3 05:20:38_2011.sdds
Thu_Feb_ 3 05:20:40_2011
Thu_Feb_ 3 05:20:41_2011
:42_2011

bo6-th2 to 1.03049267494e-05 rad
new position 0.095 mm

9
9
9
9

bi5-th3 to -0.000299721622036, bo6-th2 to -7.48952281106e-05 rad

bi5-th3 to -0.000285321622036, bo6-th2 to -4.64952281106e-05 rad

bi5-th3 to -0.000270921622036, bo6-th2 to -1.80952281106e-05 rad

31/978,1

11/20/2012

BBA Code: Past
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11/20/2012

BBA Code: Past

File Edit Tools Syntax Buffers Window RCS Help

o @B %A

A
ument

#¥Run number
Fill number
11 r Blu

nam

t
the number
the numbe:
£ bumps . out

elimina

input

bpm name

Bumps/)

hen the number
rmat argument
IMPORTANT!!!! Had
rbit

push | BBA/bin CRmS . gument

1t a2pl a gata pl Sar
make_BBA_plots.pl [perl] 68/317,1

===
¥
dx1' = 1 o (1 i S1p) / (S1+ ax3 close IN;

57 _# : ; dx2 g i B
/cfs/z/owl/satogata/BBA/bin/getBumpOptics.pl [perl] 65 close OUT;
= = — £t /cfs/z/owl/satogata/BBA

. 05 _ | [Script.pl (/cfs/z/owl/satogata/BBA/bin) - GVIM5

—-Oox

File Edit Tools Syntax Buffers Window RCS Help

tting bi5-th5 t

bbumps .out

bbumps.out (~/BBA/BBA-sessions/pre_2012/2011-02-03-ir6_BBA) - GVIM8 —-ox

XER HoC BB a0

@

03,

4
bbasc.png-1.0 (RGB, 1 layer) 1249x958 - GIMP —ox

File Edit Select View
[T

Ilmage Layer Colors Tools Filters Windows Help

rb
290, 4y 1300 1400, 100

bi5-th|

ST 599 1700, 100, 1900, 1060, (120,

bis-thjd
bo6-th
BBA for rbopm.bi8-bh1
March 14, 2011
Offset=-0.4804mm
T T T T
0.07
006 | Dol s ennnns s e
Positive Bump
— Negative Bump i
g 005 0.010907x + 0.00991 -~~~ A
= -0.01204*x - 0.00111
@ Baseline |
=
o 020 S S
5 5
o]
o 0.03
<C
s
S 0.02 o
N
S
b=
0.01
(0 NP | T AR L R ——
-0.01 I I I
-4 0 2 4
Baseline BPM Position (mm)

100% ¥ Background (11.0 MB)

31/978,1 =
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BBA Code: Present

[ BBAmeasure.| ~/BBA/bin) - GVIM
File Edit Tools Syntax Buffers Window RCS Help

request
wfgado,
( wfgado,
if debug:
for ado, parameter
ting
setstart
status = cns.adoSet (
if status 0:
print "command du:
else:
print 'error =', s
raise StopIteratiol

£ M ump ( bumpado, wi
def MakeBump ( bumpado, wfg.

global logfile

quad, bpm, dstrength,
count = 0

print >>logfi 'run:

£ill_name, "ramp:"

"dstrength:" + str

Lheh b " + time.str

:" + main.mea

" -+ Btr (orhP:

if on:
for bumpampl in bu
if abs (bumpamp

else: rampstar
print "

lake bumg

oneMove (bumpad

yield (count,

ending

#Move quad by
count += 1

onelMove2 ( wEgal
yield (count,

rampstart_time
rampend_ti:

#Put quad I
count +: i
oneMove2 ( wfga
yield (count,

#Print some sh
>>logfil

he=Rr=gv

bumpampl
flush (

io ol W

for Strength in (d

DWW wwwwwww WG

e g i i )

©
i o
=
a
0
o
@
£
R

y [RO] [python]

','.join (ps)
1gthse ', [amp] ),
rengtk 'value', 'DoDel

, property, value in request:
", ado.systemName, parameter +

ation = % (time.time() - setstart),

tatus, "command duration =", ("%.3f") % (time.time() - setstart), "seconds"
n

gado, reque :
ado, bumpdescription

correctorList, bumpimpList = bumpdescription

' + run_name, "stone:" + stone_name, "fill:" +
+ ramp_name, "quad:" + quad, "bpm:" + bpm,
(dstrength), "K:" + str(getStrength (quad)),
ftime (time_formatf, time.localtime()),

sType, "wait: str(rampstart.waittime),

os8) + ! ave whitespace for rege

mpAmpLi st :
1[1]) > 2.0: rampstart.
t.waitti 3.0

, bumpampl[1], correctorList,
ize bumpampl rrectorList her
o, correctorList, bumpampl[1])

correctorList, bumpampl[l], True)

amount dstrength

do, [quad], dStrength
correctorList, bumpampl(1],

= rampstart.rampstart_time
rampstart . rampend_t i

riginal rength

do, [quad], -dStrength )
correctorList, bumpampl[1], False)

it t file
localtime (rampstart_time)) .replace ('
localtime (rampend_time)) .replace(' '
[0], getBeamDecay (ring)
)

strength, -dStrength):

for bumpampl in bumpAmpList
if abs (bumpampl[1]) > 2.0: rampstart.waittime
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BBA Code: Present

[ BBAmeasure.py = (~/BBA/bin) - GVIM
File Edit Tools Syntax Buffers Window RCS Help

¢ XBEIN>C BB

fgado, ps,
wfgado, lan " Lu O 0 Slebm R )
gado, ; {amp] ),
( wfgado, 'doLi trengtl 0 DoDeltastr
if debug:
for ado, parameter, property, value in request:
ting", ado.systemName, parameter + ':' + property, repr(value)

= cn
0:
print "command duration =", $.3f") % (time.time ()
else:
print 'error =', status, "command duration =",
raise StopITteration

#def MakeBump( bumpado, wfgado, requests ): Wed_Mar_21_18 Wed_Mar_21_18:30:14_2012

def MakeBump ( bumpado, wfgado, bumpdescription ): 3 wgd_Mar_21_18: 14_2012 Wed_Mar_Zl_l 120_2012

6 Wed_Mar_21_18:30:20_2012 Wed_Mar_21_18:30:25_2012

oSl URYIOPRRNY > 1 a1 21_10: 30:25_2012 Wed_Mar 21 18:30:30_2012
count = 0 e — ar‘— — . - e - ar_ - 4 o,

print >>logfile, 'run:' + run_name, "stone:" + stone_name, "{ Wed_Mar_21_18:30:35_2012 Wed_Mar_21_1 146_2012

£ill_name, "ramp:" + ramp_name, "quad:" + quad, "bpm:" + J Wed_Mar_21_18:30:40_2012 Wed_Mar_21_1 145_2012

"dstrenc str(dstrength), "K:" + str(getStrength (quag Wed_Mar_21_18: 45_2012 Wed_Mar_21_18:30:51_2012

rftime (time_formatf, time.localtime()), Wed_Mar_21_18: 53_2012 Wed_Mar_21_1 :00_2012

jb imalnines - S Wed_Mar_21_18:31:00_2012 Wed_Mar_21_18:31:05_2012

5:" + str (orbP a SER=ceRiorirsos 2 Wed_Mar_21_18:31:05_2012 Wed_Mar_21_18:31:10_2012

Wed_Mar_21_18: 10_2012 Wed_Mar_21_1 :15_2012

bumpampl in bumpAmpList : 14 Wed_Mar_21_18: 15_2012 Wed_Mar_21_1 120_2012

if abs (bumpampl[1]) > 2.0: rampstart.waittime = 5.0 15 Wed_Mar_21_18: 20_2012 Wed_Mar_21_1 125_2012

else: rampstart.waittime = 3.0 16 Wed_Mar_21_18:31:25_2012 Wed_Mar_21_18:31:30_2012

17 Wed_Mar_21_18: 30_2012 Wed_Mar_21_18:31:36_2012

print "sending ", bumpampl[l], correctorList,
#Make bump of size bumpampl rrectorList here
oneMove (bumpado, correctorList, bumpampl[1])

yield (count, correctorList, bumpampl[l], True)

quad by amount dStrength
i
( wfgado, [quad], dStrength )
(count, correctorList, bumpampl[1], True)

rampstart_time = rampstart.rampstart_time

rampend_time = rampstart.rampend_time yo8-bh3_log1Q_Wed_Mar_21_18:30:04_2012

#Put quad back t riginal strength
count 1

oneMo fgado, [quad], -dStrength )

yield (count, correctorList, bumpampl[1], Fal

#Print me shit to the log file
print >>logfile,
rftime (time_format, time.localtime (rampstart_time)).replace(' ',
rftime (time_format, time.localti rampend_time)) .replace(' ', '
bumpampl [0], getBeambDecay (ring)
logfile. flush ()

strength in (dStrength, -dStrength):
for bumpampl in bumpAmpList
if abs (bumpampl[1]) > 2.0: rampstart.waittime = 5.0
y [RO] [python] 306/630,4
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BBA Code: Present

BBAanalyze.
File Edit Tools Syntax Buffers Window RCS Help

BN @l

(3
File Edit Tools Syntax Buffers Window RCS Help

Bl ¢l %

BBAmeasure.py = (~/BBA/bin) - GVIM ~/BBA/bin) - GVIM2

89

P "
tr gives a 1
#the result

ETf lo ou to make

hat

gfile,
letermine

good pl
like hich

ime

maybe. This is used for quad

quadMove'

entially the onelMove () above. e ERERE

ps, 79 EEEEREEEEE - - 7 FEEREERERRERERR R R ERR BB HRRRRS

wfgado, 'liveNamess', ', '.join (ps) #If thre are Z more s on either side of th

wfgado, 'li trengthss ue', [amp] ), if (minIndex >1) and minIndex < (len(sortedPos) -

wfgado, Strengtl alue', 'DoDelt #Find y intercept and slope for plotting fit
ml, bl it (sortedPos[:minIndex], sortedRms[:minIndex],
m2, b2 it (sortedPos [minIndex + 1:],

o3 roper sortedRms [minIndex + 1:],

#find the x-value at which the

minimum:
2):
if debug: 1)
for ado, parameter,
print "
setstart = time.time ()

property, value in request:
stemliame, parameter + 1)

intersect

etting", ado.s

line

status = cns.adoSet ( list
if status 0:
print
else:
print
raise

mmand duration =

3f") %

‘error ='

, status,
StopTteration

~ommand

f MakeBump ( bumpado,
def MakeBump ( bumpado,

+fgado,
wfgado,

request :
bumpdescription

global logfile
quad, bpm, dstrength,
count = 0

print >>logfile, ' ' + run_name, "st

£ill_name, "ramp:" + ramp_name, "quac

h:" + str(dStrength), A 4

+ time.strftime (time_formatf,

"o+

correctorList,
run:

"y

" + str(orbPoss) +

bumpampl in bumpAmpList :
if abs (bumpampl[1]) > 2.
else: rampstart.waittime = 3.0

print "sending ",
#Make bump of si
oneMove (bumpado,
yield (count, correctorList,

bumpampl [1],
ze bumpampl. ¢
correctorList,

1ad by amount dStrength
1

( wfgado, [quad],

yield (count, correctorList,

rampstart_time =
rampend_time =

GELONES

5o

#Put quad back t
count += 1

( wfgado, [quad],
(count, correctorList,

original str

oneMor
yield

© ®

#Print hit tc
print >>logfile,

trftime (time_.
.strftime (tim

bumpampl [0] ,
logfile.flush ()

ome the log file

E NS =y

strength in (dstrength,
for bumpampl in bumpAmpList :

if abs (bumpampl([1]) > 2.0:
[RO] [python]

GEBAALALERAERRANWDOWOLLDWLWW
© ®

DWW WwwWwwwww W W W wwoww

=)

BBAmeasure.py

durati

bumpAmpList =

ne:" + sto. "
str (getStrength (quaj
time.localtime()),

str (ram

rampstart .waittime

correctorList,
rrec
bumpampl [1])
bumpampl [1],

intersect = (b2 - bl)/(ml - m2)

& the Fit

(time.time() - s

1 =", ("%.3f")

trength:-0.001 wait:3.0
Wed_Mar_21_18:30:07_2012

): Wed_Mar_21_18:30:14_2012
4 Wed_Mar_21_18:30:20_2012
Wed_Mar_21_18:30:25_2012
Wed_Mar_21_18:30:36_2012
Wed_Mar_21_18:30:35_2012
Wed_Mar_21_18:30:46_2012
Wed_Mar_21_18:30:45_2012
Wed_Mar_21_18:30:53_2012
Wed_Mar_21_18:31:00_2012
Wed_Mar_21_18:31:05_2012
Wed_Mar_21_18:31:10_2012
Wed_Mar_21_18:31:15_2012
Wed_Mar_21_18:31:20_2012
Wed_Mar_21_18:31:25_2012
Wed_Mar_21_18:31:30_2012

bumpdescri|

+ quad, "bpm:" + ]

.waittime

for rege

torList

True)

dstrength )
bumpampl [1],

rampstart.rampstart_time
rampstart .rampend_time

yo8-bh3_loglQ_Wed_Mar_21_18

ngth

-dStrength )
bumpampl (1],

False)

localtime (rampstart_time)) .replace ('
localtime (rampend_time)) .replace (' '

getBeamDecay (ring)

-dstrength) :

rampstart.waittime

306/630,4

yos-bhz_log:I.Q_wed_Mar_z:I._lB:Bo:04_...A/BB)\-sessinns/zulz-oS-
mcr@acnmerbe6: /home/cfsb/mcr/ziegler/BBA-Screenshot... 3¢ yo8-bh3_loglQ Wed_Mar_21_18:30:04
1 [fun: run_fyl2 stone:cdevCommand: fill:16600 ramp:ppl2b-v2 quad:yo8-qd3 bpm:yo8-bh3 dS

Wed_Mar_21_18:30:14_2012
Wed_Mar_21_18:30:20_2012
Wed_Mar_21_18:30:25_2012
Wed_Mar_21_18:30:30_2012
Wed_Mar_21_18:30:35_2012
Wed_Mar_21_18:30:40_2012
Wed_Mar_21_18:30:45_2012
Wed_Mar_21_18:30:51_2012
Wed_Mar_21_18:31:00_2012
Wed_Mar_21_18:31:05_2012
Wed_Mar_21_18:31:10_2012
Wed_Mar_21_18:31:15_2012
Wed_Mar_21_18:31:20_2012
Wed_Mar_21_18:31:25_2012
Wed_Mar_21_18:31:30_2012
Wed_Mar_21_18:31:36_2012

:30:04_2012

BBRanalyze.py [python] 373/482,0

1c
1_APEX) - VIM

_...A/BBA-sessions/2... ¥

.3fmm\n

slope -m2 through

BEEREEEEEES

ndex + 1:],

ndex + 1:],

s 101

.3fmm\n

m=%2.3

, bl, m2

1)

b2))

ine with
Index],

os[-1]

. 3fmm
%2.3f\n

lope -ml thr

ugh it

sortedRms [ :minIndex],

3£,

b=%2.

b2))

fitting lines

print sortedPos
print sortedRms
plt.plot (sortedPos, sortedRms,linest
plt.plot (lastPointsPos, lastPointsRms,

plt.gca()

xaxis.grid (True)

axis.grid (True)
plt.subplots_adjust (top=0.85)
plt.show ()

#single BPM plot

if len(argv) 2:
singleBpmPosDiff = []
for i in range(len(singleBpmPosB)) :

ing exactly

supply

'None',

r+', markersize=15)

Mak

marker='o")

wo argument
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BBA Code: Present

BBAanalyze.py (~/BBA/bin) - GVIM2

[ BBAmeasure.py = (~/BBA/bin) - GVIM [

File Edit Tools Syntax Buffers Window RCS Help File Edit Tools Syntax Buffers Window RCS Help
S28s ¢ fo -l @3B % &2 8¢ ® | & Mo @B %O

raise

## # #
#If the u > [ file, d

name to somethir #the result to determine what

and is entiall

BBA on bo2-bv3/bo2-qd3
bo2-bv3_logQ1_Wed Jun_13_21:12:43 2012

bo2-bv3 offset = 0.8153mm +/- 0.1472mm
Vmin=0.0097mm slope_ratio = 0.006

" T %.3f") el — DiffArcRms = -0.07053*bpmPos + 0.0672
— DiffArcRms = 0.07140*bpmPos + -0.0485

'error =', sta
topIteration

lef MakeBump ( bumg
def MakeBump ( bumpad

global logfil
qu

pr > 1 + run_name,
£ill_name, ramp_nam

o
o
]

+ main.measType,
+ str (orbPo:

o
R
S

for bumpampl in bump:

pl[1])

abs

through

oS
=
7]

bumpampl [1] ,
ampl .
Li

Arc RMS Difference Orbit [mm]

amount

0 2
BPM Position [mm]

me shit
logfile,

argument

rength in t
for bumpampl in bumpAmpLi
4

if abs (bumpampl[1]) > 2.0: rampstart i (len( p )
y [RO] [python] 306/630, 4 BBRanalyze.py [python] 373/482, 0 -
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BBA Code: Future

—Oox

HeIpJ

) RhicBeamBasedAlignment (on cscompile01.pbn.bnl.gov)
Setup
—BPM/QUAD SELECTION

Ring: blue
Sector: 1

BBA Result for yill-bvd4 ¥ orbit

Plane: h —

1.2 1.0 :

Quad Location: Q1 — :
0.5

1.1 -
BPM: | bi1-bhi] QUAD: | bit-gfi] . 200/t — 00 .
5 / — 4
BUMP SPECIFICATION Lo s |/
ﬁ\mp.(mm): 5.00 ill Step Size (mm): | 1.00 ill 0.9 // 1.0 L/
~ QUAD STRENGTH os s
K: | dK: Io.ooui ﬂdKlK: Io.1oot§ ﬂ o
" / Bean ==> Lattice: Blue Ring
START BBA S =

—Info Panel, Pet cells, etc..

Arc RMS Diff Orbit [mm]
=
o

BPM Acquisition OtherEvent | OtherEvent 0.4
Orbit Feedback
Sresiles By o 2100 2200 2300 2400 2500 2600
10 Hz FB 02
BBO Hor Kick [l [] / magnets o hsteer o usteer o hbpms = ubpns
BBO Ver Kick [l [] od
/ ¥ orbit
y
6 5 -4 -3 -2 - 0 1 2 3 4 5 6 1.0 : : :
Tune FB Off J BPH Position [nn] : : : R
Wfg Man Blue and Yellow : S sl : \\ »

Weg Man 2 P 200 2200 2300 20 | 2500\ és&p }’\
Pseudo 100,00 e datal —— Ffitl e dataR  ——— FitR e datah ;o et —e——t =t \l ¢ N
Message doLiveCurrent failed: wfgs did 3 \ / : : : \ \

Where am 12 LiveCurrent 5.9 -4.8]-3.6 | 2.5]-1.3]0.2] 0.9 | 2.1 | 3.2 | 4.4 | 5.5 |-0.2 5-0.5 : : : \
L L L L L : : : \ \
—Power Supply Currents -1.0 : : :
EbY —Left——Right ) ) )
Wed Nov 14 2012
Plot 4 Calculated | © Calculated Plot Manual
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BBA Code: Future
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Summary of BBA Code

Significant improvements in usability and reliability as a result of
* |Incorporation of bump manager

Rewriting of initial code with explicit emphasis on error handling,
modularity, and usability

 Designing measurement, analysis, and offset correction scripts in
parallel

« Adapting measurement techniques based on knowledge from
previous measurements

Stand-alone GUI application nearly ready for use
« Measurement, Monitoring, & Analysis handled in one application

« Knowledge from measurement database “BBA_meas” provides
parameters for faster, safer, more accurate measurements

« Element database “BBA_elem” allows BBA on the fly with no setup

«  Easily view/analyze previous measurements
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Realignment was done except 6-7 o’clock region

RHIC Elevation Comparison between 2010 and 2005

ol

0
5

1
L —
L —]
L—

0.0015
0.0005
-0.0005

0003
2.5mm
0002

(wuw:jlun) ejlag




