SDA — Shot Data Analysis

Outline
*Description of SDA
*Examples
*Plans for 2003

SDA 1s a system for acquiring and analyzing
data from stores. It 1s complementary to special
studies and the data loggers.
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Schematic View of SDA SDAEdit
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Inputs to SDA

* Longitudinal, transverse emittances
* Intensities, DC and bunched
* Beam positions

e Settings
— Magnets, collimators, etc.
— Tunes, chromaticities
« Computed devices
e Data from CDF, DO
— Luminosity
— Losses
— Beam position, size

October 2002
Jean Slaughter



Tevatron HEP Collider State Diagram
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Cases and Sets
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SDA Viewer Window
Case Unstack Pbars- Store 1843

i =55 S S0 =8 &

device | description |894:Unsta|:...|894:Unstac...|894:Unstac...|894:Unstac...|894:Unstau:...|894:Unstac...|894:Unstac...|894

1 ABMFRAL dbeam_fraction 0104 0128 0153 0173 0212 024 0.291 0.3
ACASE SDA case alias 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
ACERFREG Acc Center Rev Fre... 6. 2893E5 B.2893ES A.2E93ES A.2893E5 A.2E94ES G.2894E5 A.2E94ES 6.2
ACINDEX SDA collection inde... (2.0 120 220 az0o 420 520 E20 T2
1 AEKIE ACCUMUILATOR EX...58.186 58,186 58.186 a8.186 58186 58,186 58,186 a8,
AEKIEP AEKIKF.P.FACTOR.. -0.082 0.03a -0.162 -0.122 -0.202 -0162 -0.162 -0.3
AEKIETG Acec Bx Kik 4222 Sta.. 13.485 13,885 134884 13,885 134584 13885 134885 13
AFILE SDA shotfstore nu... |894.0 8840 894.0 2840 2940 2540 2940 294
AFINDEX SDAfile index 15528.0 148528.0 15528.0 148528.0 15528.0 18528.0 158528.0 159
1 A:FLOVYPC df_|lower_pc G.2893E4 B.2893ES B.2E93ES A.2894E5 b.2894E5 G.2894E5 A.2894E5 6.2
1 AFUPPC df_upper_pc B.2891ES B.2891E5 B.2B91ES B.2891E5 B.2B91ES B.2892E5 G.2B92ES A2
D AIBEAME Accum DCCTBIigB... 165,188 162 928 137.887 118.387 93,9248 F7.H88 a7.988 34,
C1AR1ILLPS ARF1 VCO PHASE .. (214.75 2475 21475 21475 214745 21475 21475 214
[1ARACDPS Arfd Cavity Phase 5. -44.0 -44.0 -44.10 -44.0 -44.0 -44.0 -44.0 -44
D AR4HLFPS Arf Phase -44.10 -44.0 -44.0 -44.0 -44.0 -44.0 -44.0 -44
C1ARALLPS Arfd Phase Shift 0ED 0EN 0EN OEN 0OEN OEN QOEN 0EQ
1 A:RAMIPS ARF-4 Ml Phase Set. -57. 905 -57. 405 -57.905 -57.405 -57.905 -57.905 -57. 405 -7
ARLLFS1 ARF h=1 Freguency... 6. 2893E5 B.2893E4 B.2E93ES A.2B93E5 B.2E94E5 A.2894E5 A.2B94E5 6.2
ASET SDA set alias 1.0 2.0 3.0 5.0 .0 r.o a.0 4.0
ASETTIM SDA setarm time .. 73420 r4a6.0 Fias el ra34.0 Fas0.0 a0a4.0 g1838.0 g2g
ASTACKE Accum Stack Before. 1206 1206 1206 1206 1206 1206 1206 120

1 [ »
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Pbar Bunch Intensities in MI before Transfer
Case Inject Pbars - Store 1787
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MI Bunch Intensities After RF
Compensation - Store 1836

File Edit Tasks Tools Help
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Snapshots and Fast Time Plots Capture High
Frequency Data- (PlotViewer)

Accumulator RF During Unstacking
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October 2002 RF cavity phase, RF4 Cavity Volts

Jean Slaughter RF4 MI phase error, 53 MHZ



Standard Plot for Pbar Intensities

Pbar Intensitles
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Store Checker

* Purpose
— Monitor instrumentation and DAQ
— Monitor accelerator performance
* Checks SDA data for specified cases/sets
— Min < device value < max
— Min < ( difference 1n time of 2 devices ) < max
— Min < ( difference in value of 2 devices) < max
* Jobs run automatically every store
o “Standard” and “‘private” lists
* Results on WWW for “standard” list
* Listson WWW
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A Store Checker results - Microsoft Internet Explorer provi

Eile Edit Wiew Favorites Tools Help

NEE
o

“Back v = ~ @ [2) 4| DSearch EFavorites DMedia @ B S =i~ D

Address |€ http: /hepiaval fal gov/StoreChecker fresults/1 787 _Results htm

~| &g

‘Standard Device Check

Store Checker

Results

‘Case |Set ‘Device Name ‘Low |High|\?alue ‘Error

Inject Protons: Booster to MI 19 B:CHGB 2.0 20.0 |-0.056 Less than Min.
Inject Protons: Booster to MI 20 [B:CHGB 2.0 20.0 |-0.053 Less than Min.
Inject Protons: Booster to MI 21 [B:CHGB 2.0 20.0 |-0.054 Less than Min.
Tnject Protons: Booster to MI 22 [B:CHGB 2.0 20.0 |-0.052 Less than Min.
Tnject Protons: Booster to M 23 [B:CHGB 2.0 20.0 |-0.049 Less than Min.
Tnject Protons: Booster to MI 24 [B:CHGB 2.0 20.0 |-0.039 Less than Min.
Inject Protons: Booster to MI 25 [B:CHGB 2.0 20.0 |-0.049 Less than Min.
Inject Protons: Booster to MI 26 [B:CHGB 2.0 20.0 |-0.041 Less than Min.
Inject Protons: Booster to MI 27 B:CHGB 2.0 20.0 |-0.054 Less than Min.
Tnject Protons: Booster to MI 28 [B:CHGB 2.0 20.0 |-0.042 Less than Min.
Tnject Protons: Booster to M~ [29 [B:CHGB 2.0 20.0 |-0.052 Less than Min.
Tnject Protons: Booster to M [30 [B:CHGB 2.0 20.0 |-0.037 Less than Min.
Inject Protons: Booster to MI 31 B:CHGB 2.0 20.0 |-0.039 Less than Min.
Inject Protons: Booster to MI 32 B:CHGB 2.0 20.0 |-0.056 Less than Min.
Inject Protons: Booster to MI 33 [B:CHGB 2.0 20.0 |-0.037 Less than Min.
Tnject Protons: Booster to MI  [34 [B:CHGB 2.0 20.0 |-0.054 Less than Min.
‘Inject Protons: Booster to MI |35 ‘B:CHGB ‘2.0 |20. ' ' * '
Inject Protons: Booster to MI 36 B:CHGB 2.0 20,

Proton Injection tune up T.IBEAM 1.5 10.

Proton Injection tune up LIBEAMM |0.01 10.

‘Standard Set number check

‘Case |Sets ‘Sets Expected
‘Unstack pbars |14 ‘9
Transfer pbars from Accum to MI|14 |9
Accelerate pbars in the MI 14 |9

When MiniBoone started running,
errors were detected. B:CHGB
had to be sampled and held at a

a different time.
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Examples of User Analyses

* Emittances for stores 1300-1700
* Calculated versus measured luminosity at CDF

* Measured HEP pbar lifetime compared to lifetime
expected from interactions
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User Analysis Combining Many Stores

Emittance Stores 1300-1500

..........................................................................................................................................................

.............................................................................................................................

M MI8Gev 11.524885736542286 M M| 150 GeV 13.621687191990869
I Tev 980 GeV 25.059649676213905

B Accumulator 10.070214362628342
Tewv 150 GeV 25.657675713574122
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Measured Versus Computed Luminosity

Comparison of measured (CDF) and

0.75 o
Computed Luminosity, store 1787
0.70 m u 11.00
- |
0.654 Pbar Emittance corrected a. ¥ 12.36
~ for saturation effects. N
% 0.60 n 13.73
9 ]
,g 0.55—_ " . 15.09
Pbar 16.45
£ 0504
g | bunch
2 oas i . Intens. e
"c:":;- . (69) 19.18
g 0.40
o . 20.54
O (354
J 21.90
0.30 -
| ! | ! | ! | ! | ! | ! | ! |
0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2
CDF Measured Luminosity, per bunch (e30)
October 2002 P. Lebrun

Jean Slaughter



Measured Pbar Lifetime Versus Lifetime

Pbar Lietime, HEP (hours)
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Measured Pbar Lifetime Versus Lifetime
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Jobs for 2003

e Finish and then maintain SDA infrastructure
— Still some DAQ errors
— More flexible user access to data
— Physics classes 1n Java tool kit

* Finish reviewing mputs

« Study instrumentation
« Standard plots and tables
* Emittances
» Automated shots log
* Automated summary spreadsheets

User requests and education
* Long term archiving of (non-SDA) data logger data

October 2002
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Ongoing Operations 1n 2003

* Dedicated analyses
*  Monitoring of SDA inputs
— Instrumentation problems
—  DAQ problems
e Monitoring of stores
— Assimilating all the information

— Group of physicists to review data and
follow up on what’s found
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SDA Team

* Controls Department

— K. Cahill, B. Hendricks, M. McCusker, T.
Bolshakov

« Computing Division
— P. Lebrun, S. Panacek, A. Kulyavtsev, N.
Kouropatkine, R. Rechenmacher

Systems Departments

— E. Harms, J. Annala, D. Capista
Headquarters

— M. Church, J. Slaughter
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Summary

* SDA infrastructure should be complete 1n 6
months

« Shot analysis 1s a continuing part of operations
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Two Types of Data

* Lumberjack data

— Fixed frequencies,
1.e. non-triggered

— Used for studies

— Circular buffers —
data 1s overwritten
after 1-30 days

— Any user can
modify any archive
configuration
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« SDA data

— Triggered at
specific events

— Only during stores
— Permanent archive

— Standard content

Backup Slide
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