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History

 Brief History

— Evolved from Paul’'s beam physics analysis
classes

— Through the very specific so called “Emittance
Classes”

— Towards more general “OSDABunchVariable
Classes” plus utility classes and “table related
production classes”

— All in AD CVS: gov.fnal.controls.applications.osdaphysics

01/26/2004 K. Genser - osdaphysics package 2



General Idea

* Provide a platform and tools to do offline beam
physics data presentation and analysis based on the
underlying and packages
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General Structure

e Current Structure (some class names may change if we find that better
ones are needed)

— Data Objects (Java Classes)
 OSDAVariable36BunchData extended by EmittanceData

— Classes operating on the Data Objects

« OSDAVariable36Bunch extended by AbstractEmittance,
Emittance, TeVEmittance

— Interface (in Java language: set of methods a Class is
required to provide)

 Emittancelnterface
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General Structure cont’d

— Classes used by OSDAVariable36Bunch/Emittance family
» AccelerationState
* AccelerationStates — uses AccelerationState
— Classes used by AccelerationState
 LatticeFunctions
— Production Classes using OSDAVariable36Bunch/Emittance family
« TeVEmittVarious
« TeVEmittLongVarious
* TeVLuminosityCmp1
— Ultilities
« ColumnWiseOSDAVariableTable
— Some Other Analysis Classes (to be moved to osdaphystev1)
« TeVFWSL980EmittanceStudy
 TeVFW150EmittanceStudy
* TeVLuminosityCmp2
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Data Container Idea

 (eneral Idea behind
and

— provide unified containers and access methods for
accelerator related case/set/bunch related information
mapped onto 36 Tevatron bunches (EmittanceData[])

— Shield the user from the very diverse underlying ACNET
data structures
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Acceleration State Idea

and classes
were introduced to predefine a set possible physical
states of the accelerator complex to help e.g. in
tables generation
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Emittancelnterface

« public interface Emittancelnterface {
public abstract boolean fetchFrontEndDataForRawEmittance();
public abstract boolean fetchFrontEndDataForCorrectedEmittance();
public abstract boolean validateData();// not yet implemented
public abstract EmittanceData getRawData(int set);
public abstract EmittanceData [| getRawbData();
public abstract boolean setCallibrationConstans();// not yet implemtd
public abstract boolean generateCorrectedData();
public abstract EmittanceData getCorrectedData(int set);
public abstract EmittanceData [|] getCorrectedDatal();
public abstract int getNumberOfSets();// to be changed
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Some Data Members of
OSDAVariable36BunchData

- public static final int DEFAULT_ACCELERATOR = 0;
- public static final int COCKCROFT_WALTON = 30001;
- public static final int LINAC =30002;

- public static final int BOOSTER =30003;

- public static final int DEBUNCHER = 30004;

- public static final int ACCUMULATOR = 30005;

- public static final int MAIN_INJECTOR = 30006;

- public static final int MAIN_INJECTOR_8GEV =30007;

- public static final int MAIN_INJECTOR_150GEV_BC = 30008;
- public static final int MAIN_INJECTOR_150GEV_AC = 30009;
- public static final int MAIN_INJECTOR_150GEV_BT = 30010;
- public static final int TEVATRON =30011;

- public static final int RECYCLER =30012;

- public static final int TRANSFER_LINE =30013;

- public static final int DEFAULT_DETECTOR  =0;

- public static final int SYNC_LIGHT =20001;

- public static final int FLYING_WIRE =20002;

- public static final int FLYING_WIRE_E11 =20003;

- public static final int FLYING_WIRE_E17 = 20004;

- public static final int FLYING_WIRE_02 = 20005;

- public static final int FLYING_WIRE_03 = 20006;

- public static final int FLYING_WIRE_04 = 20007;

- public static final int FLYING_WIRE_05 = 20008;

- public static final int SBD = 20009;

- public static final int SBD_01 = 20010;
- public static final int SBD_02 =20011;
- public static final int SBD_03 =20012;
- public static final int SBD_04 =20013;

- public static final int SYNC_LIGHT_PROTON = 20014;
- public static final int SYNC_LIGHT_PBAR =20015;

- public static final int HORIZONTAL = 1025;

- public static final int VERTICAL = 1026;

- public static final int LONGITUDINAL = 1027;
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Main Methods of
AccelerationState

AccelerationState(Case aCase, int anAccelerator, boolean aProton) — main
constructor

int[] (int anEmittanceType);
double calculatedpop(double dt);

static double calculatedpop(double sigmaE11, double dispE11, double betaE11,
double sigmaE17, double dispE17, double betaE17);

double[] computeTeVHorizontalEmittanceE11E17(double[] sigXE11s,
double[] sigXE17s)

double]] (boolean isAtE11, double[] sigXs,
double][] sigTs)

double[] computeTeVHorizontalEmittanceSLMDC(double[] sigXs, double[] sigTs,
boolean isProton)

double(] (doublel] sigT)
double[] computeTeVVerticalEmittanceE11(double[] sigYs)
doublel] (doublel] sigYs)

double[] computeTeVVerticalEmittanceSLMDC(double[] sigY's,
boolean isProton)
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Main Containers in
OSDAVaraible36Bunch

« protected Hashtable ;

— will hold dataholders one dataholder per variable

» protected Hashtable ;

— will hold osda variables indexed by their names
registerVariables is the routine populating objects like
mainVariableHash

* Filled in the underlying methods:

Variable variable = (Variable)variableHash.get(vName);
// one data holder per variable
EmittanceData emptyData = new EmittanceData(); // one object per set
/I first empty set at index 0 to start from

— Accelerator sets are mapped to (Vector) index
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Main Methods of
OSDAVaraible36Bunch

 From Emittance.java

public boolean fetchFrontEndDataForRawEmittance() { ...
Vector rawEmittanceOSDAVariableNames =

new Vector(2,1);
resolveVariable(rawEmittanceOSDAVariableNames);
registerVariables(mainVariableHash,rawEmittanceOSDAVar
iableNames,theCase);
ok = fetchAndProcessVariables();

L)

01/26/2004 K. Genser - osdaphysics package 12



Main Methods of

OSDAVaraible36Bunch(cont’d)

protected static boolean (Hashtable variableDataHolderHash,

Hashtable variableHash, final Store theStore, final boolean isProton) {
boolean ok = (variableDataHolderHash, variableHash,theStore);
if (ok|[true) {// ?7?? will go ahead despite errors
Enumeration varNames = variableHash.keys();
while ( varNames.hasMoreElements() ) {
String vName = (String)varNames.nextElement();
if (variableDataHolderHash.containsKey(vName)) {
continue; // skip those already there

Variable variable = (Variable)variableHash.get(vName);

EmittanceData emptyData = new EmittanceData(); // one object per set
/I first empty set at index 0 to start from 1

try {

} catch (NoSetsForVariableException e) {
if (debug>-1) {
printlt(" variable "+vName+" had no sets");

continue;

}
}

return ok;

}
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Some Other Utilities

* Most of the classes implement the toString() method
to print “itself” out as well as a printlt(String it) method
which prints “it” prefixed with the class name

» AccelerationState:
— public String getAcceleratorName()
— public static String getAcceleratorName(int at)
— public static String getDetectorName(int dt)
— public static String getEmittanceName(int et)

« OSDAVariable36Bunch:

— public static String getAcceleratorName()
— public static String getDetectorName()
— public static String getEmittanceName()
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Example of Usage

. Look at main methods in most of the classes
 E.g. TeVEmittance (simplified) :

AccelerationStates as = new AccelerationStates("ColliderShot");
as.generateTransverseEmittanceStates();

for (int ias=0;ias<as.getNumberOfStates();ias++) {
AccelerationState aState = as.getAccelerationState(ias);

if (aState.getAccelerator()!=EmittanceData. TEVATRON) { // skip non TEVATRON states
continue;
}

int [] aDetector = aState.deriveDetector(whatEmittance);
try {

TeVEmittance em = new TeVEmittance(aStore, aState, aDetector[0], whatEmittance);
boolean ok = em.fetchFrontEndDataForRawEmittance();
if ('ok) { continue;}
em.fetchFrontEndDataForCorrectedEmittance();
em.generateCorrectedData();

int ns = em.getNumberOfCorrectedDataSets();

/...

} catch (RuntimeException e) {

e.printStackTrace();

continue;

}
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