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Chapter 1"automati
ally-generated" PHASTweb page.This do
umentation 
orresponds to PhastVersion = 7.131;Look on "human-generated" PHAST web page for more details.



2 "automati
ally-generated" PHAST web page.
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Chapter 2Depre
ated List



4 Depre
ated ListMember PaAlgo::GetRadiativeWeight (p. 20)(�oat xBj, �oat y, int �ag, �oat &r
)This fun
tion will exit PHAST with an error message. Please use instead the fun
tion:stati
 �oat PaAlgo::GetRadiativeWeight(�oat xBj, �oat y, int �ag) (p. 20)

Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



Chapter 3Dire
tory Hierar
hy
3.1 Dire
toriesThis dire
tory hierar
hy is sorted roughly, but not 
ompletely, alphabeti
ally:lib . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9sr
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12



6 Dire
tory Hierar
hy
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Chapter 4Class Index
4.1 Class ListHere are the 
lasses, stru
ts, unions and interfa
es with brief des
riptions:PaAlgo (Mis
ellaneous fun
tions ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13PaCaloCellType (Calorimeter 
ell properties ) . . . . . . . . . . . . . . . . . . . . . . 27PaCaloClus (Calorimeter 
luster ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28PaCalorimCell (Calorimeter 
ell type, position, 
alibrations ) . . . . . . . . . . . . . . 31PaCalorimeter (Calorimeter Dete
tor geometry ) . . . . . . . . . . . . . . . . . . . . . 33PaDete
t (Tra
king dete
tor ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35PaDigit (Raw information ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39PaEvent (COMPASS event ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41PaField (Magneti
 �elds ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47PaHit (Dete
tor's measurement ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49PaMaterialMaps (Material Maps ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51PaMCgen (MC generator information ) . . . . . . . . . . . . . . . . . . . . . . . . . . 54PaMChit (MonteCarlo hit ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55PaMCtra
k (MonteCarlo tra
k ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57PaMCvertex (MonteCarlo vertex ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61PaMetaDB (Calibrations, 
oe�
ients et
 ) . . . . . . . . . . . . . . . . . . . . . . . . . 63PaMtx (S
alar / Ve
tor / Matrix ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65PaParti
le (Re
onstru
ted parti
le ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67PaPid (Fun
tions for RICH parti
le identi�
ation ) . . . . . . . . . . . . . . . . . . . . 71PaRi
h (Ri
h Dete
tor geometry ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75PaRi
hDet (Ri
h photon dete
tor element (photo
athode) ) . . . . . . . . . . . . . . . 76PaRi
hMirr (Ri
h mirror element ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78PaSetup (COMPASS setup (geometry, magneti
 �elds et
.) ) . . . . . . . . . . . . . . 79PaTPar (Traje
tory parameters ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82PaTra
k (Tra
k ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89PaTrigger (Trigger and Online �lter related algorithms and methods ) . . . . . . . . . 97PaVertex (Vertex ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100Phast (General purpose interfa
e ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104
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Chapter 5Dire
tory Do
umentation
5.1 lib/ Dire
tory Referen
eFiles�le G3part.h�le Pa3Par.

�le Pa3Par.h�le PaAlgo.

�le PaAlgo.h�le PaAlgoComb.

�le PaAlgoFindVtx.

�le PaAlgoInv5.

�le PaAlgoRKutta.

�le PaCaloCellType.

�le PaCaloCellType.h�le PaCaloClus.

�le PaCaloClus.h�le PaCalorimCell.

�le PaCalorimCell.h�le PaCalorimeter.

�le PaCalorimeter.h�le PaDete
t.

�le PaDete
t.h�le PaDigit.

�le PaDigit.h�le PaEvent.

�le PaEvent.h�le PaEventBestPrimaryVertex.

�le PaEventDis
ard.

�le PaEventPrepare.

�le PaField.

�le PaField.h�le PaHit.

�le PaHit.h



10 Dire
tory Do
umentation�le PaMagInfo.

�le PaMagInfo.h�le PaMaterialMaps.

�le PaMaterialMaps.h�le PaMatMap.

�le PaMatMap.h�le PaMCgen.

�le PaMCgen.h�le PaMChit.

�le PaMChit.h�le PaMCtra
k.

�le PaMCtra
k.h�le PaMCvertex.

�le PaMCvertex.h�le PaMetaDB.

�le PaMetaDB.h�le PaMtx.

�le PaMtx.h�le PaParti
le.

�le PaParti
le.h�le PaPid.

�le PaPid.h�le PaRi
h.

�le PaRi
h.h�le PaRi
hDet.

�le PaRi
hDet.h�le PaRi
hMirr.

�le PaRi
hMirr.h�le PaRi
hPrepare.

�le PaSetup.

�le PaSetup.h�le PaSetupPrepare.

�le PaTPar.

�le PaTPar.h�le PaTParAddNoise.

�le PaTParExtrap.

�le PaTParExtrapolate.

�le PaTParFindCDA.

�le PaTParHitChi2.

�le PaTParUpdate.

�le PaTra
k.

�le PaTra
k.h�le PaTra
kFullKF.

�le PaTra
kGetSmoothed.

�le PaTra
kQui
kKF.

�le PaTrigger.

�le PaTrigger.h�le PaUtils.

�le PaUtils.h�le PaUtilsSorting.

 Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



5.1 lib/ Dire
tory Referen
e 11�le PaVertex.

�le PaVertex.h�le Phast.

�le Phast.h�le ProtoLinkDef.h
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12 Dire
tory Do
umentation5.2 sr
/ Dire
tory Referen
eFiles�le CallUserF
n.

�le main.

�le PaPanel.

�le PaPanel.h�le UserEvent.

�le UserJobEnd.

�le UserRunEnd.
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Chapter 6Class Do
umentation
6.1 PaAlgo Class Referen
eMis
ellaneous fun
tions.#in
lude <PaAlgo.h>Stati
 Publi
 Member Fun
tionsstati
 boolGetTargetLo
ation (int run, double &xU, double &yU, double &zU_1, double&zU_2, double &xD, double &yD, double &zD_1, double &zD_2, double &R, double&yCUT)Gives the target lo
ation in spa
e: shift and tilting. Returns false if no information for the givenyear.stati
 bool CrossCells (PaTPar par, int run, double R_U=-9999, double yCUT_U=-9999)The requirement that the muon beam traje
tory 
rosses entirely two target 
ells. It is used inorder to equalize �uxes through both 
ells.stati
 bool InTarget (PaTPar par, 
har Cell, int run, double R_U=-9999, double yCUT_-U=-9999)The 
he
k for the primary vertex to be in one of the target 
ells.stati
 double GetBeamPol (�oat mom, int year)Returns the average muon beam polarization.stati
 void GetDepolarizationFa
tor (double q2, double xBj, double y, double R, doubledR, double &D, double &dD, bool do_err=true)Returns the depolarization fa
tor.stati
 voidGetDepolarizationFa
tor (double q2, double xBj, double y, double &D, double&dD, bool do_err=true)Returns the depolarization fa
tor.stati
 void GetDilutionFa
tor (�oat xBj, �oat y, 
har Cell, int run, int �ag, �oat &f, �oat&df)



14 Class Do
umentationReturns the dilution fa
tor and its error.stati
 void GetR (�oat q2, �oat xBj, �oat &R, �oat &dR, bool do_err=true)Returns the R1990 value.stati
 void GetRadiativeWeight (�oat xBj, �oat y, int �ag, �oat &r
)Returns the radiative 
orre
tion weight (DEPRECATED).stati
 �oat GetRadiativeWeight (�oat xBj, �oat y, int �ag)Returns the radiative 
orre
tion weight.stati
 bool DoMW1ID (
onst PaTra
k &t, int ∗nma1=0, int ∗nma2=0)return "true" is tra
k "t" is identi�ed in MW1stati
 int GetMW1S
atMuon (
onst PaEvent &e)returns the index of the 
andidate s
attered muon identi�ed in MW1stati
 double Q2 (double pmu0, double pmu, double Cos, double mmu=0.105658357)Q2 via momenta and Cos.stati
 double Q2 (
onst TVe
tor3 &pmu0, 
onst TVe
tor3 &pmu, doublemmu=0.105658357)Q2 via 3-ve
tors.stati
 double Q2 (
onst TLorentzVe
tor &pmu0, 
onst TLorentzVe
tor &pmu)Q2 via Lorentz ve
tors.stati
 double xbj (double pmu0, double pmu, double Cos, double m_P=0.93827231, doublemmu=0.105658357)xBjorken via momenta and Cosstati
 double xbj (
onst TVe
tor3 &pmu0, 
onst TVe
tor3 &pmu, double m_P=0.93827231,double mmu=0.105658357)xBjorken via 3-ve
torsstati
 double xbj (
onst TLorentzVe
tor &pmu0, 
onst TLorentzVe
tor &pmu, double m_-P=0.93827231)xBjorken via Lorentz ve
torsstati
 doubleW2 (double pmu0, double pmu, double Cos, double m_P=0.93827231, doublemmu=0.105658357)W2 via momenta and Cos.stati
 doubleW2 (
onst TVe
tor3 &pmu0, 
onst TVe
tor3 &pmu, double m_P=0.93827231,double mmu=0.105658357)W2 via 3-ve
tors.stati
 doubleW2 (
onst TLorentzVe
tor &pmu0, 
onst TLorentzVe
tor &pmu, double m_-P=0.93827231)W2 via Lorentz ve
tors. Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



6.1 PaAlgo Class Referen
e 15stati
 void Boost (
onst TVe
tor3 &v0, double m0, 
onst TVe
tor3 &v1, double m1, TVe
-tor3 &v10)boost via 3-ve
torsstati
 voidBoost (
onst TLorentzVe
tor &v0, 
onst TLorentzVe
tor &v1, TVe
tor3 &v10)boost via Lorentz ve
torsstati
 void Boost (
onst TLorentzVe
tor &v0, 
onst TLorentzVe
tor &v1, TLorentzVe
tor&v10)boost via Lorentz ve
torsstati
 double Xf (
onst TVe
tor3 &pmu0, 
onst TVe
tor3 &pmu, 
onst TVe
tor3 &plh,double mh=0.13957018, double m_P=0.93827231, double mmu=0.105658357)xF via 3-ve
torsstati
 double Xf (
onst TLorentzVe
tor &pmu0, 
onst TLorentzVe
tor &pmu, 
onstTLorentzVe
tor &plh, double m_P=0.93827231)xF via Lorentz ve
torsstati
 double E (double m, 
onst TVe
tor3 &p)Energy via mass and 3-ve
tor.stati
 double M (double e, 
onst TVe
tor3 &p)Mass via energy and 3-ve
tor.stati
 bool RKutta (double ∗SU, double ∗VO, double &Path)Traje
tory propagation in magneti
 �eld by Runge-Kutta method with Ja
obian 
al
ulations.stati
 void RedefMass (TLorentzVe
tor &lv, double mass)Change the energy part of the Lorentz ve
tor "lv" to 
orresponds exa
tly to mass "mass".6.1.1 Detailed Des
riptionMis
ellaneous fun
tions. Colle
tion of independent,"self-
ontained" algorithms and useful physi
s-related fun
tions.6.1.2 Member Fun
tion Do
umentation6.1.2.1 void PaAlgo::Boost (
onst TLorentzVe
tor & v0, 
onst TLorentzVe
tor &v1, TLorentzVe
tor & v10) [inline, stati
℄boost via Lorentz ve
tors The Lorentz transformation of the parti
le v1 to the rest frame of theparti
le v0 .Parameters:v0 the four-ve
tor of parti
le 0 in laboratory framev1 the four-ve
tor of parti
le 1 in laboratory frameGenerated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



16 Class Do
umentationv10 the four-ve
tor of the parti
le 1 in the rest frame of 0Author:Alexandre.Korzenev�
ern.
hReferen
es Boost().6.1.2.2 void PaAlgo::Boost (
onst TLorentzVe
tor & v0, 
onst TLorentzVe
tor &v1, TVe
tor3 & v10) [inline, stati
℄boost via Lorentz ve
tors The Lorentz transformation of the parti
le v1 to the rest frame of theparti
le v0 .Parameters:v0 the four-ve
tor of parti
le 0 in laboratory framev1 the four-ve
tor of parti
le 1 in laboratory framev10 the momentum ve
tor of the parti
le 1 in the rest frame of 0Author:Alexandre.Korzenev�
ern.
hReferen
es Boost().6.1.2.3 void PaAlgo::Boost (
onst TVe
tor3 & v0, double m0, 
onst TVe
tor3 &v1, double m1, TVe
tor3 & v10) [inline, stati
℄boost via 3-ve
tors The Lorentz transformation of the parti
le {v1 , m1} to the rest frame of theparti
le {v0 , m0}.Parameters:v0 the momentum ve
tor of parti
le 0 in laboratory framem0 the mass of the parti
le 0v1 the momentum ve
tor of parti
le 1 in laboratory framem1 the mass of the parti
le 1v10 the momentum ve
tor of the parti
le 1 in the rest frame of 0Author:Alexandre.Korzenev�
ern.
hReferen
es E().Referen
ed by Boost().6.1.2.4 bool PaAlgo::CrossCells (PaTPar par, int run, double R_U = -9999,double yCUT_U = -9999) [stati
℄The requirement that the muon beam traje
tory 
rosses entirely two target 
ells. It is used inorder to equalize �uxes through both 
ells.Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



6.1 PaAlgo Class Referen
e 17Parameters:par the beam tra
k parameters in the primary vertexrun the run number ("-2" = 2 
ell MC, "-3" = 3 
ell MC LiD, "-4" = 3 
ell MC NH3)R_U the user de�ned radial 
ut (R<1.4
m)yCUT_U the user de�ned verti
al 
ut (y<1
m)Author:Alexandre.Korzenev�
ern.
hReferen
es PaTPar::Extrapolate(), and GetTargetLo
ation().6.1.2.5 bool PaAlgo::DoMW1ID (
onst PaTra
k & t, int ∗ nma1 = 0, int ∗ nma2= 0) [stati
℄return "true" is tra
k "t" is identi�ed in MW1 The number of 
lusters asso
iated to the tra
kbefore and after the absorber is stored in nma1 and nma2 respe
tively if they are not null pointers.Author:Andrea Ferrero <aferrero�to.infn.it>Referen
es PaTra
k::NHitsFoundInDete
t().Referen
ed by GetMW1S
atMuon().6.1.2.6 double PaAlgo::GetBeamPol (�oat mom, int year) [stati
℄Returns the average muon beam polarization.Parameters:mom the momentum of the beam muon tra
kyear the year of data taking (2002, 2003 or 2004).6.1.2.7 void PaAlgo::GetDepolarizationFa
tor (double q2, double xBj, double y,double & D, double & dD, bool do_err = true) [stati
℄Returns the depolarization fa
tor.Parameters:q2 squared invariant mass of the virtual photonxBj Bjorken xy energy fra
tion 
arried by the virtual photonD resulting depolarization fa
tordD 
al
ulated error on D (if do_err==true)do_err �ag whi
h 
ontrols whether the error 
al
ulation should be done (defaults to 'yes')Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



18 Class Do
umentationThis fun
tion is not available when Phast (p. 104) is 
ompiled with NO_FORTRAN=1This fun
tion is a 
onvenien
e wrapper for the �rst variant whi
h takes the value of R+-dR fromPaAlgo::GetR() (p. 19).Author:Roland.Kuhn�
ern.
hReferen
es GetDepolarizationFa
tor(), and GetR().6.1.2.8 void PaAlgo::GetDepolarizationFa
tor (double q2, double xBj, double y,double R, double dR, double & D, double & dD, bool do_err = true)[stati
℄Returns the depolarization fa
tor.Parameters:q2 squared invariant mass of the virtual photonxBj Bjorken xy energy fra
tion 
arried by the virtual photonR R value (e.g. from r1990.F)dR error on RD resulting depolarization fa
tordD 
al
ulated error on D (if do_err==true)do_err �ag whi
h 
ontrols whether the error 
al
ulation should be done (defaults to 'yes')The 
ode in this fun
tion is taken from the A1 analysis 
ode (thanks to A. Korzenev). Thisfun
tion does not invoke any external FORTRAN 
ode, whi
h means that if you have your ownsour
e for the R values you 
an use it even when 
ompiling Phast (p. 104) with NO_FORTRAN=1.Author:Roland.Kuhn�
ern.
hReferen
es M().Referen
ed by GetDepolarizationFa
tor().6.1.2.9 void PaAlgo::GetDilutionFa
tor (�oat xBj, �oat y, 
har Cell, int run, int�ag, �oat & f, �oat & df) [stati
℄Returns the dilution fa
tor and its error.Parameters:xBj Bjorken xy energy fra
tion 
arried by the virtual photonCell target 
ell (U=upstream, C=
entral, D=downstream)run run number.�ag pro
essing �ag (1=in
lusive, 2=hadron_tagged)Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



6.1 PaAlgo Class Referen
e 19f dilution fa
tordf error for the dilution fa
torThis fun
tion is not available when Phast (p. 104) is 
ompiled with NO_FORTRAN=1This fun
tion 
alls the FORTRAN routine dfdeut from ./fortran/dilut_main.F to get the di-lution fa
tor for the various regions of the target.Beware: The FORTRAN routine gives only float values!Author:Alexandre.Korzenev�
ern.
h6.1.2.10 int PaAlgo::GetMW1S
atMuon (
onst PaEvent & e) [stati
℄returns the index of the 
andidate s
attered muon identi�ed in MW1 Returns the best s
atteredmuon 
andidate as identi�ed by MW1. The tra
k is sele
ted among those 
oming out of the "bestprimary vertex", as given by iBestPrimaryVertex() fun
tion. The identi�
ation is performed onlyin the 
ase of 
alorimetri
 trigger events.Author:Andrea Ferrero <aferrero�to.infn.it>Referen
es DoMW1ID(), PaEvent::iBestPrimaryVertex(), PaVertex::iOutParti
le(), Pa-Parti
le::iTra
k(), PaVertex::NOutParti
les(), PaEvent::TrigMask(), PaEvent::vParti
le(),PaEvent::vTra
k(), and PaEvent::vVertex().6.1.2.11 void PaAlgo::GetR (�oat q2, �oat xBj, �oat & R, �oat & dR, booldo_err = true) [stati
℄Returns the R1990 value.Parameters:q2 squared invariant mass of the virtual photonxBj Bjorken xR result (�oat!)dR error on R (if do_err==true)do_err �ag whi
h 
ontrols whether the error 
al
ulation should be done (defaults to 'yes')This fun
tion is not available when Phast (p. 104) is 
ompiled with NO_FORTRAN=1This fun
tion 
alls the FORTRAN routing r1990 from ./fortran/r1990.F to get the R parame-terization.Beware: The FORTRAN routine gives only float values!Author:Roland Kuhn <roland.kuhn�
ern.
h>Referen
ed by GetDepolarizationFa
tor().Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



20 Class Do
umentation6.1.2.12 �oat PaAlgo::GetRadiativeWeight (�oat xBj, �oat y, int �ag) [stati
℄Returns the radiative 
orre
tion weight.Parameters:xBj Bjorken xy energy fra
tion 
arried by the virtual photon�ag pro
essing �ag (1=in
lusive(deuter), 2=hadron_tagged(deuter), 11=in
lu-sive(hydrogen), 12=hadron_tagged(hydrogen))Returns:The radiative 
orre
tion fa
tor de�ned as:
η(x, y) =

σ1γ

σmeasuredThis fa
tor 
an be _both_ smaller and larger than 1. For the referen
e in 
ase of relatedquestions, please look=========================================================================B. Badelek, D. Bardin, K. Kurek and K. S
holz, Z. Phys. C 66 (1995) 591=========================================================================and in parti
ular the Eq (4) and Fig 5.This fun
tion is not available when Phast (p. 104) is 
ompiled with NO_FORTRAN=1This fun
tion 
alls the FORTRAN routine r
inlx or r
inhd from ./fortran/dfdeut.F to get theradiative 
orre
tion weights from pre
al
ulated tables. Tables that are used were generated fordilution fa
tor 
al
ulations.Beware: The FORTRAN routine gives only float values!Author:Konrad.Klimaszewski�
ern.
h6.1.2.13 void PaAlgo::GetRadiativeWeight (�oat xBj, �oat y, int �ag, �oat & r
)[stati
℄Returns the radiative 
orre
tion weight (DEPRECATED).Depre
atedThis fun
tion will exit PHAST with an error message. Please use instead the fun
tion: stati
�oat PaAlgo::GetRadiativeWeight(�oat xBj, �oat y, int �ag) (p. 20)Parameters:xBj Bjorken xy energy fra
tion 
arried by the virtual photon�ag pro
essing �ag (1=in
lusive(deuter), 2=hadron_tagged(deuter), 11=in
lu-sive(hydrogen), 12=hadron_tagged(hydrogen))Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



6.1 PaAlgo Class Referen
e 21r
 resulting radiative 
orre
tion weight it is de�ned as:
rc = 1/η(x, y) =

σmeasured

σ1γThis fun
tion is not available when Phast (p. 104) is 
ompiled with NO_FORTRAN=1This fun
tion 
alls the FORTRAN routine r
inlx or r
inhd from ./fortran/dfdeut.F to get theradiative 
orre
tion weights from pre
al
ulated tables. Tables that are used were generated fordilution fa
tor 
al
ulations.Beware: The FORTRAN routine gives only float values!Author:Konrad.Klimaszewski�
ern.
h6.1.2.14 bool PaAlgo::GetTargetLo
ation (int run, double & xU, double & yU,double & zU_1, double & zU_2, double & xD, double & yD, double &zD_1, double & zD_2, double & R, double & yCUT) [stati
℄Gives the target lo
ation in spa
e: shift and tilting. Returns false if no information for the givenyear.Parameters:run the run number ("-2" = 2 
ell MC)xU the shift of the target most upstream part along xyU the shift of the target most upstream part along yzU_1 z position of the upstream 
ell most upstream partzU_2 z position of the upstream 
ell most downstream partxD the shift of the target most downstream part along xyD the shift of the target most downstream part along yzD_1 z position of the downstream 
ell most upstream partzD_2 z position of the downstream 
ell most downstream partR the radial 
utyCUT the 
ut for upper part of the 
ellAuthor:Alexandre.Korzenev�
ern.
hReferen
ed by CrossCells(), and InTarget().6.1.2.15 bool PaAlgo::InTarget (PaTPar par, 
har Cell, int run, double R_U =-9999, double yCUT_U = -9999) [stati
℄The 
he
k for the primary vertex to be in one of the target 
ells.Parameters:par The beam tra
k parameters in the primary vertexGenerated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



22 Class Do
umentationCell The one of 
ells (if 'U' - upstream 
ell, if 'D' - downstream, if 'C' - 
entral)run The run number ("-2" = 2 
ell MC, "-3" = 3 
ell MC LiD, "-4" = 3 
ell MC NH3)R_U the user de�ned radial 
ut (R<1.4
m)yCUT_U the user de�ned verti
al 
ut (y<1
m)Author:Alexandre.Korzenev�
ern.
hReferen
es GetTargetLo
ation().6.1.2.16 double PaAlgo::Q2 (
onst TLorentzVe
tor & pmu0, 
onst TLorentzVe
tor& pmu) [inline, stati
℄Q2 via Lorentz ve
tors.Parameters:pmu0 the beam Lorentz ve
torpmu the s
attered lepton Lorentz ve
torAuthor:Alexandre.Korzenev�
ern.
hReferen
es Q2().6.1.2.17 double PaAlgo::Q2 (
onst TVe
tor3 & pmu0, 
onst TVe
tor3 & pmu,double mmu = 0.105658357) [inline, stati
℄Q2 via 3-ve
tors.Parameters:pmu0 the beam ve
torpmu the s
attered lepton ve
tormmu the mass of the lepton (default is muon)Author:Alexandre.Korzenev�
ern.
hReferen
es E().6.1.2.18 double PaAlgo::Q2 (double pmu0, double pmu, double Cos, doublemmu = 0.105658357) [inline, stati
℄Q2 via momenta and Cos.Parameters:pmu0 the absolute value of the beam momentumGenerated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



6.1 PaAlgo Class Referen
e 23pmu the absolute value of the s
attered lepton momentumCos the 
os of angle between beam and s
attered leptonmmu the mass of the lepton (default is muon)Author:Alexandre.Korzenev�
ern.
hReferen
es E().Referen
ed by Q2(), W2(), and xbj().6.1.2.19 bool PaAlgo::RKutta (double ∗ SU, double ∗ VO, double & Path)[stati
℄Traje
tory propagation in magneti
 �eld by Runge-Kutta method with Ja
obian 
al
ulations.//------------------------------------------------------------------------------------//// Runge-Kutta method for tra
king a parti
les through a magneti
 field. //// Uses Nystroem algorithm (See Handbook Net. Bur. of Standards, pro
edure 25.5.20 //// //// Input parameteres: //// SU - plane parameters //// SU [0℄ - dire
tion 
osines normal to surfa
e Ex //// SU [1℄ - ------- Ey //// SU [2℄ - ------- Ez, Ex*Ex+Ey*Ey+Ez*Ez=1 //// SU [3℄ - distan
e to surfa
e from (0,0,0) > 0 
m //// VO - initial parameters (
oordinates(
m), dire
tion 
osines, //// 
harge/momentum (Gev-1) and derivatives this parameters //// Ax*Ax+Ay*Ay+Az*Az=1 //// X Y Z Ax Ay Az q/P //// VO[ 0℄ VO[ 1℄ VO[ 2℄ VO[ 3℄ VO[ 4℄ VO[ 5℄ VO[ 6℄ //// dX/dp dY/dp dZ/dp dAx/dp dAy/dp dAz/dp d(q/P)/dp*VO[6℄ //// VO[ 7℄ VO[ 8℄ VO[ 9℄ VO[10℄ VO[11℄ VO[12℄ VO[13℄ d()/dp1 //// VO[14℄ VO[15℄ VO[16℄ VO[17℄ VO[18℄ VO[19℄ VO[20℄ d()/dp2 //// ........................................................... d()/dpND //// //// Output parameters: //// //// VO - output parameters and derivatives after propogation in magneti
 field //// defined by Mfield (KGauss) //// Where a Mfield(R,H) - is interfa
e to magneti
 field information //// input R[ 0℄,R[ 1℄,R[ 2℄ - X , Y and Z of the tra
k //// output H[ 0℄,H[ 1℄,H[ 2℄ - Hx , Hy and Hz of the magneti
 field //// H[ 3℄,H[ 4℄,H[ 5℄ - dHx/dx, dHx/dy and dHx/dz //// H[ 6℄,H[ 7℄,H[ 8℄ - dHy/dx, dHy/dy and dHy/dz //// H[ 9℄,H[10℄,H[11℄ - dHz/dx, dHz/dy and dHz/dz //// //// Path - traje
tory length //// //// Authors: R.Brun, M.Hansroul, V.Perevozt
hikov (Geant3) //// //// Porting to C++, new interfa
e and Ja
obian 
al
ulation //// had been done by Igor.Gavrilenko�
ern.
h //// //// Minor modifi
ation by Sergei.Gerassimov�
ern.
h for use in Traffi
 and Phast //// //// Here is assumed, that field is smooth enough i.e. field gradients are negligible ////------------------------------------------------------------------------------------//Referen
es PaSetup::Ref().Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



24 Class Do
umentation6.1.2.20 double PaAlgo::W2 (
onst TLorentzVe
tor & pmu0, 
onstTLorentzVe
tor & pmu, double m_P = 0.93827231) [inline, stati
℄W2 via Lorentz ve
tors.Parameters:pmu0 the beam Lorentz ve
torpmu the s
attered parti
le Lorentz ve
torm_P the mass of the target parti
le (default is proton)Author:Alexandre.Korzenev�
ern.
hReferen
es W2().6.1.2.21 double PaAlgo::W2 (
onst TVe
tor3 & pmu0, 
onst TVe
tor3 & pmu,double m_P = 0.93827231, double mmu = 0.105658357) [inline, stati
℄W2 via 3-ve
tors.Parameters:pmu0 the beam ve
torpmu the s
attered parti
le ve
torm_P the mass of the target parti
le (default is proton)mmu the mass of the s
attering parti
le (default is muon)Author:Alexandre.Korzenev�
ern.
hReferen
es E(), and Q2().6.1.2.22 double PaAlgo::W2 (double pmu0, double pmu, double Cos, doublem_P = 0.93827231, double mmu = 0.105658357) [inline, stati
℄W2 via momenta and Cos.Parameters:pmu0 the absolute value of the beam momentumpmu the absolute value of the s
attered lepton momentumCos the 
os of angle between beam and s
attered leptonm_P the mass of the target parti
le (default is proton)mmu the mass of the s
attering parti
le (default is muon)Author:Alexandre.Korzenev�
ern.
hReferen
es E(), and Q2().Referen
ed by W2(). Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



6.1 PaAlgo Class Referen
e 256.1.2.23 double PaAlgo::xbj (
onst TLorentzVe
tor & pmu0, 
onst TLorentzVe
tor& pmu, double m_P = 0.93827231) [inline, stati
℄xBjorken via Lorentz ve
torsParameters:pmu0 the beam Lorentz ve
torpmu the s
attered parti
le Lorentz ve
torm_P the mass of the target parti
le (default is proton)Author:Alexandre.Korzenev�
ern.
hReferen
es xbj().6.1.2.24 double PaAlgo::xbj (
onst TVe
tor3 & pmu0, 
onst TVe
tor3 & pmu,double m_P = 0.93827231, double mmu = 0.105658357) [inline, stati
℄xBjorken via 3-ve
torsParameters:pmu0 the beam ve
torpmu the s
attered parti
le ve
torm_P the mass of the target parti
le (default is proton)mmu the mass of the s
attering parti
le (default is muon)Author:Alexandre.Korzenev�
ern.
hReferen
es E(), and Q2().6.1.2.25 double PaAlgo::xbj (double pmu0, double pmu, double Cos, doublem_P = 0.93827231, double mmu = 0.105658357) [inline, stati
℄xBjorken via momenta and CosParameters:pmu0 the absolute value of the beam momentumpmu the absolute value of the s
attered lepton momentumCos the 
os of angle between beam and s
attered leptonm_P the mass of the target parti
le (default is proton)mmu the mass of the s
attering parti
le (default is muon)Author:Alexandre.Korzenev�
ern.
hReferen
es E(), and Q2().Referen
ed by xbj().Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



26 Class Do
umentation6.1.2.26 double PaAlgo::Xf (
onst TLorentzVe
tor & pmu0, 
onst TLorentzVe
tor& pmu, 
onst TLorentzVe
tor & plh, double m_P = 0.93827231)[inline, stati
℄xF via Lorentz ve
torsParameters:pmu0 the beam four-ve
torpmu the s
attered lepton four-ve
torplh the hadron four-ve
torm_P the target parti
le mass (default is proton)Author:Alexandre.Korzenev�
ern.
hReferen
es Xf().6.1.2.27 double PaAlgo::Xf (
onst TVe
tor3 & pmu0, 
onst TVe
tor3 & pmu,
onst TVe
tor3 & plh, double mh = 0.13957018, double m_P =0.93827231, double mmu = 0.105658357) [inline, stati
℄xF via 3-ve
torsParameters:pmu0 the beam ve
torpmu the s
attered lepton ve
torplh the hadron ve
tormh the hadron massm_P the target pati
le mass (default is proton)mmu the lepton massAuthor:Alexandre.Korzenev�
ern.
hReferen
es E(), and M().Referen
ed by Xf().The do
umentation for this 
lass was generated from the following �les:lib/PaAlgo.hlib/PaAlgo.

lib/PaAlgoComb.

lib/PaAlgoFindVtx.

lib/PaAlgoInv5.

lib/PaAlgoRKutta.
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6.2 PaCaloCellType Class Referen
e 276.2 PaCaloCellType Class Referen
eCalorimeter 
ell properties.#in
lude <PaCaloCellType.h>Publi
 Member Fun
tionsstring Name () 
onstCell type name.
onst TVe
tor3 & Size () 
onstSize.�oat RadiationLength () 
onstRadiation length.�oat Nu
learLength () 
onstNu
lear length.�oat ConstantTerm () 
onstConstant term.�oat Sto
hasti
Term () 
onstSto
hasti
 term.�oat ReadoutTerm () 
onstReadout term.�oat A
tiveMaterial () 
onstA
tive material.6.2.1 Detailed Des
riptionCalorimeter 
ell properties.The do
umentation for this 
lass was generated from the following �les:lib/PaCaloCellType.hlib/PaCaloCellType.
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28 Class Do
umentation6.3 PaCaloClus Class Referen
eCalorimeter 
luster.#in
lude <PaCaloClus.h>Publi
 Member Fun
tions
onst string & CalorimName () 
onstCalorimeter name.
onst int & iCalorim () 
onstCalorimeter number (index in PaSetup::ve
Calorim).
onst �oat & E () 
onstCluster's energy.
onst �oat & Eerr () 
onstCluster's energy error.
onst �oat & X () 
onstX position of 
luster's 
enter.
onst �oat & Y () 
onstY position of 
luster's 
enter.
onst �oat & Z () 
onstZ position of 
luster (≈ 
alorimeter Z position).
onst �oat Xerr () 
onsterror of X position
onst �oat Yerr () 
onsterror of Y position
onst �oat Zerr () 
onsterror of Z position
onst �oat ∗ Cov () 
onstFull 
ovarian
e matrix of the 
luster 
oordinates. Only lower triangle (6 elements).
onst �oat & Chi2 () 
onstChi∗∗2 of 
luster �t.
onst Int_t & Ndf () 
onstNDF of 
luster �t. When NDF==0, the �t has not been performed for this 
luster.int Size () 
onstCluster's size. Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



6.3 PaCaloClus Class Referen
e 29bool HasTime () 
onst"true" if 
luster has measured time�oat Time () 
onst
luster time [ns℄�oat SigmaT () 
onst
luster time resolution [ns℄. Returns -1 if not available..int NParti
les () 
onstnumber of parti
les (PaParti
le (p. 67)) with the referen
e to this 
luster.int iParti
le (int i) 
onstindex of parti
le # i (i=0, NParti
les() (p. 29))
onst ve
tor< Int_t > & vCellNumber () 
onstCell numbers in the 
luster.
onst ve
tor< Float_t > & vCellEnergy () 
onstEnergy depositions per 
ell in the 
luster.
onst �oat & RWprob () 
onstProbability to be 
harge parti
le 
luster as it is given by Ri
hWall 
ode. -1 if not de�ned.int iCell (double &x
, double &y
, double margin=0) 
onstReturn 
orresponding 
ell number for this 
luster's X,YToleran
e "margin" for the borders of 
ell 
ould be spe
i�ed (in [
m℄).PaCaloClus & operator= (
onst PaCaloClus &
)"=" operator6.3.1 Detailed Des
riptionCalorimeter 
luster. Class to store result of 
luster �nding and �t in COMPASS 
alorimeters.Author:Sergei.Gerassimov�
ern.
h6.3.2 Member Fun
tion Do
umentation6.3.2.1 int PaCaloClus::iCell (double & x
, double & y
, double margin = 0) 
onstReturn 
orresponding 
ell number for this 
luster's X,YToleran
e "margin" for the borders of 
ell 
ould be spe
i�ed (in [
m℄). If 
ell not found, fun
tionreturns "-1"If 
ell is found, fun
tion also returns 
ell 
enter 
oordinates (x
,y
)Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



30 Class Do
umentationReferen
es PaSetup::Calorimeter(), iCalorim(), PaCalorimCell::iType(), PaCalorim-Cell::Position(), PaCalorimeter::Position(), PaSetup::Ref(), PaCaloCellType::Size(), PaCalorime-ter::vCaloCellType(), PaCalorimeter::vCalorimCell(), vCellNumber(), X(), and Y().The do
umentation for this 
lass was generated from the following �les:lib/PaCaloClus.hlib/PaCaloClus.
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6.4 PaCalorimCell Class Referen
e 316.4 PaCalorimCell Class Referen
eCalorimeter 
ell type, position, 
alibrations.#in
lude <PaCalorimCell.h>Publi
 Member Fun
tions
onst int & iType () 
onstCell type.
onst string & Name () 
onstUnique 
ell name (as de�ned in dete
tors.dat).
onst TVe
tor3 & Position () 
onstPosition (in dete
tor's referen
e system).
onst int & iColumn () 
onstColomn number where this 
ell is lo
ated.
onst int & iRow () 
onstRow number where this 
ell is lo
ated.
onst bool HasCalibConst () 
onstreturns "true" if 
alibration for this 
ell is stored
onst bool HasE
or () 
onstreturns "true" if E-dependent 
orre
tions for this 
ell is stored
onst bool HasT
or () 
onstreturns "true" if T-dependent 
orre
tions for this 
ell is stored
onst �oat CalibConst () 
onstCalibration 
onstant.
onst map< double, double > & mEd
or () 
onstEnegry dependent 
orre
tion fa
tors.
onst map< double, double > & mTd
or () 
onstTime-in-spill dependent 
orre
tion fa
tors.6.4.1 Detailed Des
riptionCalorimeter 
ell type, position, 
alibrations.6.4.2 Member Fun
tion Do
umentation6.4.2.1 
onst �oat PaCalorimCell::CalibConst () 
onst [inline℄Calibration 
onstant. Returns 
alibration 
onstant used to transform ADC -> EnergyGenerated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



32 Class Do
umentation6.4.2.2 
onst map<double, double>& PaCalorimCell::mEd
or () 
onst [inline℄Enegry dependent 
orre
tion fa
tors. Returns map "
ell energy -> 
orre
tion fa
tor" obtained inpi0 based 
alibration pro
edure.Note:In the 
ase of "1-d" 
alibrations (1 
orre
tion fa
tor per 
ell) this map 
ontains one <0,
orre
tion fa
tor> pair.6.4.2.3 
onst map<double, double>& PaCalorimCell::mTd
or () 
onst [inline℄Time-in-spill dependent 
orre
tion fa
tors. Returns map "Event time-in-spill -> 
orre
tion fa
tor"obtained in pi0 based 
alibration pro
edure. (to 
ompensate rate-dependent variation of gain)The do
umentation for this 
lass was generated from the following �les:lib/PaCalorimCell.hlib/PaCalorimCell.
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6.5 PaCalorimeter Class Referen
e 336.5 PaCalorimeter Class Referen
eCalorimeter Dete
tor geometry.#in
lude <PaCalorimeter.h>Publi
 Member Fun
tions
onst string & Name () 
onstdete
tor name
onst TVe
tor3 Position () 
onstPosition (in the main referen
e system).
onst ve
tor< PaCaloCellType > & vCaloCellType () 
onstVe
tor of 
ell types.
onst ve
tor< PaCalorimCell > & vCalorimCell () 
onstVe
tor of 
ells.bool IsMyCluster (
onst PaCaloClus &

) 
onstTest if 
luster "

" belongs to "this" 
alorimeter using its Z position (byVladimir.Kolosov�
ern.
h).int iCell (double x, double y, double &x
, double &y
, double margin=0) 
onstReturn 
orresponding 
ell number for X,Y (in MRS) on this 
alorimeter front surfa
e.Toleran
e "margin" for the borders of 
ell 
ould be spe
i�ed (in [
m℄).6.5.1 Detailed Des
riptionCalorimeter Dete
tor geometry. Obje
t of this 
lass 
ontains stati
 (event-independent) part ofinformation about one 
alorimeter.6.5.2 Member Fun
tion Do
umentation6.5.2.1 int PaCalorimeter::iCell (double x, double y, double & x
, double & y
,double margin = 0) 
onstReturn 
orresponding 
ell number for X,Y (in MRS) on this 
alorimeter front surfa
e.Toleran
e "margin" for the borders of 
ell 
ould be spe
i�ed (in [
m℄). If 
ell not found, fun
tionreturns "-1"If 
ell is found, fun
tion also returns 
ell 
enter 
oordinates (x
,y
)�ll if it's not yet doneReferen
es PaCalorimCell::iType(), PaCalorimCell::Position(), Position(), PaCaloCell-Type::Size(), vCaloCellType(), and vCalorimCell().The do
umentation for this 
lass was generated from the following �les:Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



34 Class Do
umentationlib/PaCalorimeter.hlib/PaCalorimeter.
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6.6 PaDete
t Class Referen
e 356.6 PaDete
t Class Referen
eTra
king dete
tor.#in
lude <PaDete
t.h>Publi
 Member Fun
tions
onst string & Name () 
onstdete
tor nameint IDet () 
onstunique dete
tor IDshort int Kind () 
onstdete
tor's kind (0 - wire/strip; 1 - drift)double RadLen () 
onstradiation length of dete
tor materialsdouble Pit
h () 
onstPit
h.unsigned int Nwires () 
onstNumber of wires.
onst ve
tor< double > & W2Pos () 
onstve
tor of wire positions (for variable pit
h dete
tors only)double Uorig () 
onst
oordinate of the �rst wire.double Resol () 
onstdete
tor resolutiondouble Ca () 
onstCos of mesurement angle.double Sa () 
onstSin of mesurement angle.double Range () 
onstlength of a
tive area in mesurement dire
tiondouble Cframe () 
onstCos of dete
tor frame rotation angle.double Sframe () 
onstSin of dete
tor frame rotation angle.Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



36 Class Do
umentation
onst double & X () 
onstX 
oordinate of 
enter of dete
tor in MRS.
onst double & Y () 
onstY 
oordinate of 
enter of dete
tor in MRS.
onst double & Z () 
onstZ 
oordinate of 
enter of dete
tor in MRS.
onst double & XR () 
onstX 
oordinate of 
enter of dete
tor in WRS.
onst double & YR () 
onstY 
oordinate of 
enter of dete
tor in WRS.
onst double & ZR () 
onstZ 
oordinate of 
enter of dete
tor in WRS.
onst double & XSiz () 
onstX dete
tor size.
onst double & YSiz () 
onstY dete
tor size.
onst double & ZSiz () 
onstZ dete
tor size.
onst TDZType & DZ_type () 
onstDead zone: shape (NO, RECTANGULAR, CIRCULAR).
onst Double_t & DZ_ydim () 
onstDead zone: X 1/2 size in 
ase re
tangular shape or radius squared (
ir
ular).
onst Double_t & DZ_zdim () 
onstDead zone: Y 1/2 size in 
ase re
tangular shape.
onst Double_t & DZ_Cadrs () 
onstCos of dead zone rotation angle in DRS.
onst Double_t & DZ_Sadrs () 
onstSin of dead zone rotation angle in DRS.
onst Double_t & DZ_ydrs () 
onstX position of dead zone in DRS.
onst Double_t & DZ_zdrs () 
onstY position of dead zone in DRS.
onst Double_t & DZ_ymrs () 
onstX position of dead zone in WRS.Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



6.6 PaDete
t Class Referen
e 37
onst Double_t & DZ_zmrs () 
onstY position of dead zone in WRS.
onst ve
tor< Int_t > & vHitRef () 
onstVe
tor of rerefen
ies to hits on this dete
tor (if hits was saved).void Print (int level=0) 
onstPrint dete
tors info.void ShiftHits (double dU, double dV) 
onstintrodu
e arti�
ial shift of dete
tor in DRSvoid Ex
ludeFromFit ()Ex
lude all hits of this dete
tor from Kalman �t.bool InA
tive (double x, double y) 
onstChe
k if point (x,y) is in a
tive area.6.6.1 Detailed Des
riptionTra
king dete
tor. Obje
t of this 
lass 
ontains stati
 (event-independent) part of informationabout one tra
king dete
tor's plane.Following notation is used:MRS - main spe
trometer referen
e system :(righthand system wth Z - along the beam, Y - verti
al with the origine in the 
enter of PT)DRS - dete
tor referen
e systemSystem shifted to 
enter of dete
tors parallelepiped and rotated together with itby Cframe/Sframe and Ct/StWRS - Wire referen
e system: origin like in MRS, but rotated around Zto make X perpendi
ular to wires)Author:Sergei.Gerassimov�
ern.
h6.6.2 Member Fun
tion Do
umentation6.6.2.1 bool PaDete
t::InA
tive (double x, double y) 
onstChe
k if point (x,y) is in a
tive area. Returns "true" if point (x,y) on dete
tor's surfa
e is not indead zone and not out of dete
tor.Author:Yann.Bedfer�
ea.frGenerated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



38 Class Do
umentationReferen
es Pit
h().Referen
ed by PaTra
k::CanBeMuon(), and PaTra
k::FullKF().The do
umentation for this 
lass was generated from the following �les:lib/PaDete
t.hlib/PaDete
t.
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6.7 PaDigit Class Referen
e 396.7 PaDigit Class Referen
eRaw information.#in
lude <PaDigit.h>Publi
 Member Fun
tions
onst int & IWire () 
onstwire|strip|�ber|straw number or "ele
troni
 
hannel" number
onst ve
tor< �oat > & vDigInfo () 
onstve
tor of raw information (ADC, TDC, et
.)int NDigInfo () 
onstNumber of digit information words (size of the ve
tor, returned by vDigInfo() (p. 40)).
onst �oat & DigInfo (int i) 
onstDigit's word # i (i-th element of the ve
tor, returned by vDigInfo() (p. 40)).set< int > sMCreferen
e () 
onstReferen
e(s) to "mother" MC tra
k.void Print (int level=0) 
onstPrint 
ontents of PaHit's digit out.void PrintRaw (int level=0) 
onstPrint 
ontents of raw digit (
opy of DAQ Digit or CsDigit).string De
odeMapName () 
onstReturns "dete
tor" name as in de
oding map (meaningful for DAQ digits ONLY).6.7.1 Detailed Des
riptionRaw information. Class to store raw information of tra
king dete
tors (e.g. amplitudes, times)and of other sour
es of information (e.g. s
alers, RICH et
.)This 
lass has double use in PHAST:digits of PaHit (p. 49) (a

essed by PaHit::vDigits()).In this 
ase it 
ontains information as CORAL's CsDigit has (named 'standard' below).digits of PaEvent (p. 41) (a

essed by PaEvent::RawDigits() (p. 43)).In this 
ase it 
ontains information as CS::Chip::Digit of DaqDe
oding library has (named'DAQ digit' below)Warning:meaning of information in ve
tor returned by PaDigit::vDigInfo() (p. 40) is di�erent inabove mentioned 
ases.Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



40 Class Do
umentationAuthor:Sergei.Gerassimov�
ern.
h6.7.2 Member Fun
tion Do
umentation6.7.2.1 
onst int& PaDigit::IWire () 
onst [inline℄wire|strip|�ber|straw number or "ele
troni
 
hannel" number Sequential number of tra
king de-te
tor's sensitive elementIn the 
ase of DAQ digits, it is -1∗("ele
troni
 
hannel"+1). This information is redundant andhere it's just a �ag. Retrieve "ele
troni
 
hannel" number by vDigInfo() (p. 40) fun
tion. (usuallyit's the �rst elements in the ve
tor)Referen
ed by Print().6.7.2.2 set< int > PaDigit::sMCreferen
e () 
onstReferen
e(s) to "mother" MC tra
k. In the 
ase of MC data, the fun
tion returns set of indexesof : PaMCtra
k (p. 57) obje
ts (for tra
king dete
tor digits) orPaMChit (p. 55) obje
ts (for non-tra
king dete
tors: RICH ...)6.7.2.3 
onst ve
tor<�oat>& PaDigit::vDigInfo () 
onst [inline℄ve
tor of raw information (ADC, TDC, et
.) In the 
ase of 'standard' digits this ve
tor 
ontainsthe same information CORAL's fun
tion CsDigit::getData() returns.In 
ase of 'DAQ digits', this ve
tor 
ontains exa
tly what fun
tionCS::Chip::Digit::GetNtupleData() of DaqDe
oding library returns for your parti
ular typeof digit (see do
s of 
lasses, derived from CS::Chip::Digit )The do
umentation for this 
lass was generated from the following �les:lib/PaDigit.hlib/PaDigit.
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6.8 PaEvent Class Referen
e 416.8 PaEvent Class Referen
eCOMPASS event.#in
lude <PaEvent.h>Publi
 Member Fun
tionsvoid Print (int level=0) 
onstPrint event. Set level > 1 for more details.int NParti
le () 
onstnumber of parti
les
onst PaParti
le & vParti
le (int i) 
onstreferen
e to parti
le # iint NTra
k () 
onstnumber of tra
ks
onst PaTra
k & vTra
k (int i) 
onstreferen
e to tra
k # iint NVertex () 
onstnumber of verti
es
onst PaVertex & vVertex (int i) 
onstreferen
e to vertex # iint iBestPrimaryVertex () 
onstbest primary vertex index (if there are more then 1). Returns -1 if there is no primary vertexesin this event.int iBestCoralPrimaryVertex () 
onstbest primary (as determined in CORAL) vertex index. Returns -1 if there is no primary vertexesin this event.int NMCvertex () 
onstnumber of MC verti
es
onst PaMCvertex & vMCvertex (int i) 
onstreferen
e to MC vertex # iint NMCtra
k () 
onstnumber of MC tra
ks
onst PaMCtra
k & vMCtra
k (int i) 
onstreferen
e to MC tra
k # iint NCaloClus () 
onstGenerated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



42 Class Do
umentationnumber of Calo. 
lusters
onst PaCaloClus & vCaloClus (int i) 
onstreferen
e to 
alorimetri
 
luster # ibool IsMC () 
onst"true" for MonteCarlo eventint RunNum () 
onstrun numberint TrigMask () 
onsttrigger maskint SpillNum () 
onstburst numberint EvInSpill () 
onstevent number in spilllong long UniqueEvNum () 
onstUnique event numbers, 
onstru
ted from run number, spill number, event in spill.double TimeInSpill () 
onstevent time in spill (in se
onds)int UnixSe
onds () 
onstAstronomi
 time when this event had been re
eived by DAQ (in se
onds of Unix epo
h).int ChunkNumber () 
onstReturns raw data �le "
hunk" number.string PeriodName () 
onstReturns year and data taking period for this event (e.g. 02P2D, 03P1A et
).int Year () 
onstReturns the year when this event had been re
eived.int Date () 
onstReturns year, month and day when event had been re
eived in format YYYYMMDD (GMT).void Date (int &year, int &month, int &day, int &hour, int &min, int &se
) 
onstReturns year,month, day, hour, min and se
 when event had been re
eived (GMT).
onst �oat & TCSphase () 
onstreturns TCS 
lo
k phase (in nanose
onds)
onst int Type () 
onstEvent type (e.g. 1 - SOR,...5 - SOB, 6 - EOB, 7 - physi
s, 8 - 
alibration,... et
.).Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



6.8 PaEvent Class Referen
e 43double InstFlux () 
onstinstant �ux in spill (parti
les per se
ond). Negative value means "
an't 
ompute".bool MCgen (LUDATA &ld) 
onstbool MCgen (NLUDATA &ld) 
onstMonteCarlo LUND generator information (if stored).bool MCgen (int &Nparti
les, ve
tor< LUJET > &vlj) 
onstParti
le-dependent generator information (if stored).bool MCgen (PYSUBS &ps) 
onstMonteCarlo PYTHIA (v >= 6.2) generator information (if stored).bool MCgen (PYPARS &pp) 
onstMonteCarlo PYTHIA (v >= 6.2) generator information (if stored).bool OnlFltA

epted () 
onst"true" if Online Filter had a

epted this eventbool OnlFltMonitor () 
onst"true" if it's "monitor event"
onst ve
tor< UInt_t > & vMis
S
alers () 
onstreturns ve
tor of mis
ellaneous s
alers
onst ve
tor< PaHit > & Hits () 
onstreturns ve
tor of hits (
lusters) of tra
king dete
tors. Every hit also 
ontains 
orrespondingdigits.
onst ve
tor< PaMChit > & MChits () 
onstreturns ve
tor of MC hits
onst ve
tor< PaDigit > & RawDigits () 
onstreturns ve
tor of "raw" (DAQ) digits if they had been stored. Fun
tion returns empty ve
tor inthe 
ase of MC data.
onst ve
tor< PaDigit > & Digits () 
onstreturns ve
tor of "non-tra
king" dete
tots' digits (CsDigits of RICH, Calorimeters et
.)int SubTriggerMask () 
onstbitmask of extra trigger informationint MasterTriggerMask () 
onstMaster trigger mask.ve
tor< pair< unsigned int, unsigned int > > DaqDe
oErrors () 
onstDAQ de
oding error IDs with its 
ounters.void TagToSave ()tag event to be written to outputGenerated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



44 Class Do
umentationvoid SaveToStream (int i)tag event to be written to output stream # i (only for multiple stream output mode)void AddParti
le (PaParti
le &p)add new parti
le to the eventvoid AddVertex (PaVertex &v)add new vertex to the eventbool ToSave () 
onst"true" is event is tagged to be saved6.8.1 Detailed Des
riptionCOMPASS event. Main 
lass for analysis. PaEvent (p. 41) 
ontains all event dependent infor-mation.It may also 
ontains MonteCarlo information, hits, digits.Author:Sergei.Gerassimov�
ern.
h6.8.2 Member Fun
tion Do
umentation6.8.2.1 ve
tor< pair< unsigned int, unsigned int > > PaEvent::DaqDe
oErrors ()
onstDAQ de
oding error IDs with its 
ounters. Returns ve
tor of pairs where:�rst number is: DAQ de
oding error types whi
h had happen at de
oding of this eventse
ond number is: now many times this error had happenNames (short des
ription) of errors 
ould be retrieved by means of 
onst string&PaSetup::DaqDe
oErrorName(unsigned int id) fun
tionReferen
ed by Print().6.8.2.2 int PaEvent::MasterTriggerMask () 
onst [inline℄Master trigger mask. If the event had more than 1 trigger bit set, master trigger mask showswhi
h trigger was used to 
al
ulate trigger time in DaqDe
oding library.Referen
ed by Print().6.8.2.3 bool PaEvent::MCgen (PYPARS & pp) 
onstMonteCarlo PYTHIA (v >= 6.2) generator information (if stored).Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



6.8 PaEvent Class Referen
e 45Returns:"false" if not found.Parameters:pp - PYPARS stru
ture (see PaMCgen (p. 54) header)6.8.2.4 bool PaEvent::MCgen (PYSUBS & ps) 
onstMonteCarlo PYTHIA (v >= 6.2) generator information (if stored). get PYTHIA event-independent stru
tureReturns:"false" if not found.Parameters:ps - event independent PYSUBS stru
ture (see PaMCgen (p. 54) header)6.8.2.5 bool PaEvent::MCgen (int & Nparti
les, ve
tor< LUJET > & vlj) 
onstParti
le-dependent generator information (if stored). get LUND parti
lesReturns:"false" if not found.Parameters:Nparti
les - number of parti
les (i.e. number of elements in vlj ve
tor)vlj - ve
tor of LUJET stru
tures: parti
le dependent information (see PaMCgen (p. 54)header)6.8.2.6 bool PaEvent::MCgen (NLUDATA & ld) 
onstMonteCarlo LUND generator information (if stored). get LUND dataReturns:"false" if not found.Parameters:ld - NLUDATA stru
ture of event dependent generator information (see PaMCgen (p. 54)header)6.8.2.7 bool PaEvent::MCgen (LUDATA & ld) 
onstget LUND data (old format)Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



46 Class Do
umentationReturns:"false" if not found.Parameters:ld - LUDATA stru
ture of event dependent generator information (see PaMCgen (p. 54)header)6.8.2.8 int PaEvent::SubTriggerMask () 
onst [inline℄bitmask of extra trigger informationbit #0: semi-in
lusive HCAL1 (threshold 1)bit #1: semi-in
lusive HCAL2 (threshold 1)bit #2: semi-in
lusive ECAL1 (threshold 1)bit #3: pure-
alo HCAL1 (threshold 2)bit #4: pure-
alo HCAL2 (threshold 2)bit #5: pure-
alo ECAL1 (threshold 2)bit #6: HCAL1 threshold 1, layer 1bit #7: HCAL1 threshold 1, layer 2bit #8: HCAL1 threshold 1, layer 3bit #9: HCAL1 threshold 1, layer 4(Ask trigger experts for more details on 
onditions of those triggers)Referen
ed by Print().The do
umentation for this 
lass was generated from the following �les:lib/PaEvent.hlib/PaEvent.

lib/PaEventBestPrimaryVertex.

lib/PaEventDis
ard.

lib/PaEventPrepare.
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6.9 PaField Class Referen
e 476.9 PaField Class Referen
eMagneti
 �elds.#in
lude <PaField.h>Publi
 Member Fun
tionsInt_t getNumOfMags ()Returns the number of magnets.PaMagInfo ∗ getMagInfo ()Returns array of size 3 with magnets' information.bool getField (Float_t pos_x, Float_t pos_y, Float_t pos_z, Float_t &�eld_x, Float_t&�eld_y, Float_t &�eld_z, TMatrix &grad) 
onstReturns the magneti
 �eld and gradient of that �eld in a parti
ular point in spa
e.bool getField (Float_t pos_x, Float_t pos_y, Float_t pos_z, Float_t &�eld_x, Float_t&�eld_y, Float_t &�eld_z) 
onstReturns the magneti
 �eld in a parti
ular point in spa
e.6.9.1 Detailed Des
riptionMagneti
 �elds. Provides a

ess to magneti
 �eld maps of all COMPASS magnets.Author:Alexandre.KORZENEV�
ern.
h6.9.2 Member Fun
tion Do
umentation6.9.2.1 bool PaField::getField (Float_t pos_x, Float_t pos_y, Float_t pos_z,Float_t & �eld_x, Float_t & �eld_y, Float_t & �eld_z) 
onstReturns the magneti
 �eld in a parti
ular point in spa
e. To �nd the value of �eld between nodesof grid linear interpolation is used.Parameters:pos_x X position in spa
e.pos_y Y position in spa
e.pos_z Z position in spa
e.�eld_x Return value: X 
omponent of magneti
 �eld ve
tor in pos.�eld_y Return value: Y 
omponent of magneti
 �eld ve
tor in pos.�eld_z Return value: Z 
omponent of magneti
 �eld ve
tor in pos.Referen
es Phast::Ref(), and Phast::UserFieldS
ale.Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



48 Class Do
umentation6.9.2.2 bool PaField::getField (Float_t pos_x, Float_t pos_y, Float_t pos_z,Float_t & �eld_x, Float_t & �eld_y, Float_t & �eld_z, TMatrix &grad) 
onstReturns the magneti
 �eld and gradient of that �eld in a parti
ular point in spa
e. To �nd thevalue of �eld between nodes of grid linear interpolation is used.For 
al
ulation of derivative the following formula is used:
∂B(x, y, z)

∂x
=

B(x + h, y, z) − B(x, y, z)

hParameters:pos_x X position in spa
e.pos_y Y position in spa
e.pos_z Z position in spa
e.�eld_x Return value: X 
omponent of magneti
 �eld ve
tor in pos.�eld_y Return value: Y 
omponent of magneti
 �eld ve
tor in pos.�eld_z Return value: Z 
omponent of magneti
 �eld ve
tor in pos.grad Return value: the gradient of magneti
 �eld in pos.
grad =





∂Bx/∂x ∂Bx/∂y ∂Bx/∂z
∂By/∂x ∂By/∂y ∂By/∂z
∂Bx/∂x ∂Bx/∂y ∂Bz/∂z



Referen
ed by PaSetup::MagField().The do
umentation for this 
lass was generated from the following �les:lib/PaField.hlib/PaField.
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6.10 PaHit Class Referen
e 496.10 PaHit Class Referen
eDete
tor's measurement.#in
lude <PaHit.h>Publi
 Member Fun
tions
onst int & iDet () 
onstdete
tor's index
onst double U () 
onstmeasurement (perpendi
ular to "wires")
onst double V () 
onstmeasurement (along "wires")
onst double SigU () 
onstmeasurement error (perpendi
ular to "wires")
onst double SigV () 
onstmeasurement error (along "wires")
onst double SigT () 
onstTime measurement error (-1 if dete
tor do not mesure time).
onst double Time () 
onst
luster time (mean time of all digits in 
luster)
onst double DeltaR () 
onstdistan
e form the wire, 
al
ulated from the drift time. (= 0 for non-drift dete
tors)
onst ve
tor< PaDigit > & vDigits () 
onstDigits of this hit.
onst set< unsigned int > & sTra
ks () 
onstreferen
es to re
onstru
ted tra
ks.
onst ve
tor< �oat > & vExtraData () 
onstAsso
iated extra information (e.g. 
luster amplitude).
onst ve
tor< �oat > & vExtraDataErr () 
onstErrors of asso
iated extra information.
onst ve
tor< �oat > & vMis
 () 
onstOther asso
iated information.
onst PaDete
t & DetRef () 
onstget referen
e to dete
torGenerated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



50 Class Do
umentationbool IsSpe
ialHit () 
onsttrue in 
ase of spe
ial 'hit-
ontainer' of DAQ digitsvoid Print (int level=0) 
onstPrint hit info.PaHit & operator= (
onst PaHit &h)assignment operator6.10.1 Detailed Des
riptionDete
tor's measurement. Class to store tra
king dete
tor's measurements (
lusters) and asso
iatedraw information (digits).For MC runs, the 
lusters from simulated dete
tor response are stored, but digits are not available.It also may serve as '
ontainer' for non-tra
king dete
tor's digits (e.g. s
alers, RICH et
.)Author:Sergei.Gerassimov�
ern.
h6.10.2 Member Fun
tion Do
umentation6.10.2.1 
onst int& PaHit::iDet () 
onst [inline℄dete
tor's index Dete
tor's position in ve
Dete
t of PaSetup (p. 79).To simplify a

ess to dete
tor's obje
t, DetRef() (p. 49) fun
tion is provided.In su
h spe
ial 
ase when both hits and DAQ digits had been requested to store, user shouldskip 'hit' with iDet == -777 and iDet == -888 (or better use fun
tion IsSpe
ialHit() (p. 50)),as those 'spe
ial' hits are not tra
king dete
tor measurement but just a 'home' for DAQ digits orCORAL digits (CsDigits) of non-tra
king dete
tors.The do
umentation for this 
lass was generated from the following �les:lib/PaHit.hlib/PaHit.
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6.11 PaMaterialMaps Class Referen
e 516.11 PaMaterialMaps Class Referen
eMaterial Maps.#in
lude <PaMaterialMaps.h>Publi
 Member Fun
tionsvoid getRadLength (
onst PaTPar &hel, bool dire
, �oat &RadLen, �oat &StepZ, boollimit_step=true) 
onstReturns the radiative length RadLen in the point de�ned by hel. Also returns the step size alongZ axis from hel to next medium.�oat getdE (
onst PaTPar &hel, double Len) 
onstReturns the 
oe�
ient ( [dE℄ = GeV ) for most probable energy loss at the point de�ned by helfor a step of length len (in 
m).�oat getdEStraggling (
onst PaTPar &hel, �oat Len) 
onstReturns the sigma of energy loss distribution ( [dE℄ = GeV ) for momentum losses during a stepof length Len at the point de�ned by hel in target.bool usingROOTGeometry () 
onstReturn true if the ROOTGeometry is in use, false otherwise.
onst TMa
ro & getROOTGeometry () 
onstReturns a referen
e to the ma
ro 
ontaining the 
urrently loaded ROOT Geometry.double getMassDefault () 
onstReturns the default mass used for energy loss 
al
ulations in the 
ase if ROOTGeimetry is used.bool InMaterialMap (PaTPar &hel) 
onstReturns true if "hel" is inside material map.PaMaterialMaps & operator= (
onst PaMaterialMaps &
)"=" operator6.11.1 Detailed Des
riptionMaterial Maps. The 
lass PaMaterialMaps (p. 51) (teken from CsMatrialMap) 
ontains thetable of radiative lengths and the table of dE/dX. The volume is split into boxes and an averageradiative lengths or dE/dX is assigned to every box. The basi
 idea of introdu
ing material maps isto provide a tra
k extrapolation 
ode with a way to take into a

ount e�e
ts of multiple s
atteringand energy losses. (by Alexandre Korzenev, Jan P. Nassalski)6.11.2 Member Fun
tion Do
umentation6.11.2.1 �oat PaMaterialMaps::getdE (
onst PaTPar & hel, double Len) 
onstReturns the 
oe�
ient ( [dE℄ = GeV ) for most probable energy loss at the point de�ned by helfor a step of length len (in 
m).Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



52 Class Do
umentationParameters:hel The position in spa
e (must be �lled a

ording to TRAFFIC).Len The length of the step to take.Referen
es PaTPar::DirCos().Referen
ed by PaTPar::Extrapolate().6.11.2.2 �oat PaMaterialMaps::getdEStraggling (
onst PaTPar & hel, �oat Len)
onstReturns the sigma of energy loss distribution ( [dE℄ = GeV ) for momentum losses during a stepof length Len at the point de�ned by hel in target.Parameters:hel The position in spa
e (must be �lled a

ording to TRAFFIC).Len length of the step.Referen
es PaTPar::DirCos().Referen
ed by PaTPar::Extrapolate().6.11.2.3 void PaMaterialMaps::getRadLength (
onst PaTPar & hel, bool dire
,�oat & RadLen, �oat & StepZ, bool limit_step = true) 
onstReturns the radiative length RadLen in the point de�ned by hel . Also returns the step size alongZ axis from hel to next medium.Parameters:hel The position in spa
e (must be �lled a

ording to TRAFFIC).dire
 Dire
tion along beam axis.dire
 = true : extrapolation is performed along beam.dire
 = false : extrapolation is performed in opposite to beam dere
tion.RadLen The radiative length in hel (in 
m).StepZ The step size along beam axis from hel to next medium (in 
m).limit_step if true, set a limit to re
ommended step Tra
k extrapolated as straight line. Ifextrapolation is in ba
kward dire
tion than StepZ < 0 .Referen
es PaTPar::DirCos().Referen
ed by PaTPar::Extrapolate().6.11.2.4 bool PaMaterialMaps::InMaterialMap (PaTPar & hel) 
onstReturns true if "hel" is inside material map.Warning:As material map (if de�ned) are assumed to in
lude also all dete
tors' materials in su�
ientlywide XY ranges, only Z 
oordinate is 
he
ked.Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



6.11 PaMaterialMaps Class Referen
e 53Referen
ed by PaTra
k::FullKF().The do
umentation for this 
lass was generated from the following �les:lib/PaMaterialMaps.hlib/PaMaterialMaps.
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54 Class Do
umentation6.12 PaMCgen Class Referen
eMC generator information.#in
lude <PaMCgen.h>Publi
 Member Fun
tionsvoid Print (int level=0) 
onstPrint MCgen information.6.12.1 Detailed Des
riptionMC generator information. It's just a "storage pla
e" for original MC generator information,available together with other MC data. Exa
t 
ontent and meaning of "pa
ked" informationdepends on used generator.For a

ess to this information use set of PaEvent::MCgen() (p. 45) fun
tions.Author:Sergei.Gerassimov�
ern.
hThe do
umentation for this 
lass was generated from the following �les:lib/PaMCgen.hlib/PaMCgen.
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6.13 PaMChit Class Referen
e 556.13 PaMChit Class Referen
eMonteCarlo hit.#in
lude <PaMChit.h>Publi
 Member Fun
tions
onst double X () 
onstX 
oordinate.
onst double Y () 
onstY 
oordinate.
onst double Z () 
onstZ 
oordinate.
onst double Px () 
onstPx momentum 
omponent.
onst double Py () 
onstPy momentum 
omponent.
onst double Pz () 
onstPz momentum 
omponent.
onst double ELos () 
onstTotal energy lost in dete
tor volume [GeV℄.
onst double Time () 
onstTime in [ns℄ (with respe
t to GEANT's time "zero".).
onst int iMCtra
k () 
onstindex of MC tra
k this hit belongs to
onst int & iDet () 
onstTra
king dete
tor's position in the ve
tor ve
Dete
t of PaSetup (p. 79).
onst int & iOrig () 
onstGEANT's "origin" �ag: != 0 for "se
ondary" MC hits (showers, delta-rays et
.).
onst PaDete
t & DetRef () 
onstreturns referen
e to dete
tor this MC hit belongs to.void Print (int level=0) 
onstPrint MC hit info.Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



56 Class Do
umentation6.13.1 Detailed Des
riptionMonteCarlo hit. Information on MC traje
tory parameters at 
rossing with GEANT sensitivevolumes. Does not take into a

ount dete
tor properties like e�
ien
y, resolution, et
.Author:Sergei.Gerassimov�
ern.
h6.13.2 Member Fun
tion Do
umentation6.13.2.1 
onst PaDete
t& PaMChit::DetRef () 
onst [inline℄returns referen
e to dete
tor this MC hit belongs to.Warning:valid for tra
king dete
tors only. Che
k iDet() (p. 56) �rst (must be >= 0)Referen
es PaSetup::Dete
tor(), and PaSetup::Ref().Referen
ed by Print().6.13.2.2 
onst int& PaMChit::iDet () 
onst [inline℄Tra
king dete
tor's position in the ve
tor ve
Dete
t of PaSetup (p. 79). Returns -1 if MC hit
omes from non-tra
king dete
tor su
h as RICH, HCAL et
. (In this 
ase dete
tor of origin 
ouldbe easily re
ognized just by Z 
oordinate)Referen
ed by Print().6.13.2.3 
onst double PaMChit::Time () 
onst [inline℄Time in [ns℄ (with respe
t to GEANT's time "zero".).Warning:
∗L is subtra
ted, where 
 - speed of light, L is minimal path length of traje
tory from vertexof origin to position of this hit.Referen
ed by Print().The do
umentation for this 
lass was generated from the following �les:lib/PaMChit.hlib/PaMChit.
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6.14 PaMCtra
k Class Referen
e 576.14 PaMCtra
k Class Referen
eMonteCarlo tra
k.#in
lude <PaMCtra
k.h>Publi
 Member Fun
tionsint Pid () 
onstParti
le GEANT3 id.
onst string Name () 
onstParti
le name (as in GEANT3).double E () 
onstEnergy.double P (int i) 
onstPx, Py, Pz (i=0,1,2).int iVertexOfOrigin () 
onstVertex of origin index.int NMCHits () 
onstNumber of MC hits.int NHits () 
onstNumber of hits, made of MC hits.bool IsPileup () 
onst"true" for pileup tra
kbool IsBeam () 
onst"true" for beam tra
k (always 1-st tra
k in primary vertex with Pz < 0)bool IsMuPrim () 
onst"true" for s
attered muon (always 2-d tra
k in primary vertex)TVe
tor3 Mom3 () 
onst3-ve
tor of momentum 
omponents.TLorentzVe
tor LzVe
 () 
onst4-ve
tor of the parti
lePaTPar ParInVtx () 
onstTraje
tory parameters in the veretx of origin.
onst ve
tor< int > & vMCvertex () 
onstve
tor of referen
es to MC vertexes, produ
es by this MC tra
k.Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



58 Class Do
umentation
onst set< int > & sTrkRef () 
onstset of referen
es to asso
iated re
onstru
ted tra
ks (indexes in PaEvent::vTra
k())
onst set< int > & sMChitRef () 
onstMC hit referen
es.
onst set< int > & sAllMChitRef () 
onstMC hit referen
es in
luding "not-original" MC hits.int iTra
k () 
onstasso
iated re
onstru
ted tra
k indexTBits HitMap () 
onstreturn hit map as TBits obje
t
onst unsigned int ∗ HitMapArray () 
onstreturn hit map as is (as int[HIT_MAP_SIZE℄ array)int NHitsInDete
t (string str) 
onstNumber of hits in dete
tor(s).void Print (int level=0) 
onstPrint MCtra
k info.int Q () 
onst
hargedouble Pinv () 
onstq/Pdouble MCmass () 
onst
al
ulated massint iGenParti
le () 
onstgenerator parti
le indexint iBestTrkRef () 
onstBest asso
iated re
onstru
ted tra
k index.void SetBestTrkRef (int itrk)Set the best asso
iated re
onstru
ted tra
k index.6.14.1 Detailed Des
riptionMonteCarlo tra
k. Simulated tra
k (
ontains GEANTs KINE bank information and mu
h more)Author:Sergei.Gerassimov�
ern.
h Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



6.14 PaMCtra
k Class Referen
e 596.14.2 Member Fun
tion Do
umentation6.14.2.1 int PaMCtra
k::iBestTrkRef () 
onst [inline℄Best asso
iated re
onstru
ted tra
k index.Warning:No "best asso
iation" is done by default (index == -1). It's for "user-de�ned" asso
iation.(
ould be set it by SetBestTrkRef() (p. 60) fun
tion)6.14.2.2 int PaMCtra
k::iGenParti
le () 
onst [inline℄generator parti
le index Returns element number of 
orresponding LUJET stru
ture in theve
tor<LUJET> whi
h 
ould be retrieved by fun
tion PaEvent::MCgen(int& Nparti
les,ve
tor<LUJET>& vlj) or "-1" if not existsReferen
ed by Print().6.14.2.3 int PaMCtra
k::iTra
k () 
onst [inline℄asso
iated re
onstru
ted tra
k index It is just �rst element of sTrkRef() (p. 58).-1 means "no asso
iated tra
k"Warning:If there are few asso
iations of this MC tra
k to re
onstru
ted tra
ks (i.e. sTrkRef()(p. 58).size() > 1),�rst referen
e in sTrkRef() (p. 58) doesn't mean "the best"Referen
es sTrkRef().6.14.2.4 TVe
tor3 PaMCtra
k::Mom3 () 
onst [inline℄3-ve
tor of momentum 
omponents. 3-momentum at the point of origin of the simulated parti
letraje
tory. This is "native" (no transformations on the way) information as it's 
oming fromGEANT.Warning:If this representation of traje
tory parameters are used in analysis, user has "to invert" signsof beam's momentum 
omponents, as in simulation beam goes "upward".6.14.2.5 int PaMCtra
k::NHitsInDete
t (string str) 
onstNumber of hits in dete
tor(s). Returns total number of hits (
lusters) in dete
tors with name beginson substring "str" (e.g. NHitsInDete
t("FI") gives number of hits in S
iFi, NHitsInDete
t("SI01")gives N hits in �rst sili
on station)Referen
es PaSetup::Dete
tor(), PaDete
t::Name(), PaSetup::NDete
tors(), and PaSetup::Ref().Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



60 Class Do
umentation6.14.2.6 
onst set<int>& PaMCtra
k::sAllMChitRef () 
onst [inline℄MC hit referen
es in
luding "not-original" MC hits. Similar to "set<int>& sMChitRef()" fun
tionbut returns also referen
es to MC hits from showers and delta rays produ
ed by this MC tra
k.Soone may observe more than 1 MC hit per dete
tor.6.14.2.7 void PaMCtra
k::SetBestTrkRef (int itrk) [inline℄Set the best asso
iated re
onstru
ted tra
k index. I's the fun
tion for users who wants to havemore "stri
t" "MC tra
k" -> "re
onstru
ted tra
k" asso
iation than out of sTrkRef() (p. 58).6.14.2.8 
onst set<int>& PaMCtra
k::sMChitRef () 
onst [inline℄MC hit referen
es. Returns set of referen
es to available MC hits (
ould be a

essed byPaEvent::MChits() (p. 43)).As only MC hits from some parti
ular dete
tors 
ould be saved (
ontrolled by "mDSTMChits" option), sMChitRef() (p. 60).size() ≤ NMCHits() (p. 57)Only referen
es to "original" MC hits had been saved (⇒ only 1 MC hits per MC tra
k persensitive volume is possible)The do
umentation for this 
lass was generated from the following �les:lib/PaMCtra
k.hlib/PaMCtra
k.
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6.15 PaMCvertex Class Referen
e 616.15 PaMCvertex Class Referen
eMonteCarlo vertex.#in
lude <PaMCvertex.h>Publi
 Member Fun
tionsbool IsPrimary () 
onst"true" for primary vertex.int iBeam () 
onstindex of beam parti
le in PaEvent::ve
MCtrk. ...int iTra
kOfOrigin () 
onstindex of mother parti
le (in
omming traje
tory) in PaEvent::ve
MCtrk. ...bool IsPileup () 
onst"true" for pseudo vertex, emitting pileup tra
k.
onst double Pos (int i) 
onstX,Y,Z (i=0,1,2).double TimeOfFlight () 
onstTime of �ight.int NMCtra
k () 
onstNumber of outgoing MC tra
ks in the vertex.int iMCtra
k (int i) 
onstindex of outgoing MC tra
k # ivoid Print (int level=0) 
onstPrint MCvertex info.6.15.1 Detailed Des
riptionMonteCarlo vertex. Simulated vertex - sour
e of MC tra
ks (
ontains GEANTs VTX bank infor-mation and mu
h more)Author:Sergei.Gerassimov�
ern.
h6.15.2 Member Fun
tion Do
umentation6.15.2.1 int PaMCvertex::iBeam () 
onst [inline℄index of beam parti
le in PaEvent::ve
MCtrk. ... Valid only for primary vertex. For all otherverti
es returns -1Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



62 Class Do
umentationReferen
ed by Print().6.15.2.2 bool PaMCvertex::IsPileup () 
onst [inline℄"true" for pseudo vertex, emitting pileup tra
k. "Pileup vertex" is the vertex with only 1 tra
k,without mother tra
k, and with Z far upstream ( < -800 
m)6.15.2.3 bool PaMCvertex::IsPrimary () 
onst [inline℄"true" for primary vertex. By COMGEANT 
onvention, "primary" vertex is the �rst in the listof MC verti
es.Primary vertex also do not have "mother" tra
k.Referen
ed by PaTrigger::Multipli
ityCounter().6.15.2.4 int PaMCvertex::iTra
kOfOrigin () 
onst [inline℄index of mother parti
le (in
omming traje
tory) in PaEvent::ve
MCtrk. ...Warning:Primary vertex and "pileup" verti
es do not have mother parti
le (i.e.fun
tion returns -1).Referen
ed by Print().6.15.2.5 int PaMCvertex::NMCtra
k () 
onst [inline℄Number of outgoing MC tra
ks in the vertex.Warning:In the primary vertex beam tra
k is also 
ounted as "outgoing" (see FAQ for more details)Referen
ed by iMCtra
k(), and PaTrigger::Multipli
ityCounter().The do
umentation for this 
lass was generated from the following �les:lib/PaMCvertex.hlib/PaMCvertex.
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6.16 PaMetaDB Class Referen
e 636.16 PaMetaDB Class Referen
eCalibrations, 
oe�
ients et
.#in
lude <PaMetaDB.h>Publi
 Member Fun
tionsvoid Print ()print brief 
ontentve
tor< �oat > vNminusOne (int irun) 
onstRefra
tive index(es) for run "irun".bool TargetSpinZproj (ve
tor< �oat > &polar) 
onstfun
tion returns deuteron polarizations in target 
ells with the sign of spin proje
tion on Z di-re
tion.void PrintPolarDBentry (int irun) 
onstPrint "o�ine" target DB entry for run # irun.Stati
 Publi
 Member Fun
tionsstati
 PaMetaDB & Ref ()Return 
onst referen
e to this obje
t.6.16.1 Detailed Des
riptionCalibrations, 
oe�
ients et
. It's a 
lass for various kind of 
alibrations, 
onstants, measurementswhi
h are needed for analysis on miniDST level but was not a

essible or was not ready at thetime of data produ
tion.6.16.2 Member Fun
tion Do
umentation6.16.2.1 stati
 PaMetaDB& PaMetaDB::Ref () [inline, stati
℄Return 
onst referen
e to this obje
t. Could be used for a

ess to PaMetaDB (p. 63) from anypla
e in the 
ode.Referen
ed by PrintPolarDBentry(), and vNminusOne().6.16.2.2 bool PaMetaDB::TargetSpinZproj (ve
tor< �oat > & polar) 
onstfun
tion returns deuteron polarizations in target 
ells with the sign of spin proje
tion on Z dire
-tion.Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



64 Class Do
umentationParameters:polar - ve
tor of polarizations. Size of the ve
tor 
orresponds to number of target 
ells (2 or3)Data are taken from "o�ine" target databaseFun
tion returns "false" if polarizations was not found in the database for the 
urrent run number.Referen
es PaSetup::Ref(), and PaEvent::RunNum().6.16.2.3 ve
tor< �oat > PaMetaDB::vNminusOne (int irun = -777) 
onstRefra
tive index(es) for run "irun". Returns (n-1) in [ppm℄ (1.e-6). Sour
e of information: "snap-shot" of DB (see time stamp in ./sr
/RICH1_ref_index.db or in ./sr
/RICH1_2ref_index.db)If the fun
tion returns empty ve
tor, it means "no data for this run"Refra
tive index(es), used at produ
tion 
ould be a

essed by PaSetup::vNminusOne() (p. 81)fun
tion.Referen
es Ref().The do
umentation for this 
lass was generated from the following �les:lib/PaMetaDB.hlib/PaMetaDB.
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6.17 PaMtx Class Referen
e 656.17 PaMtx Class Referen
eS
alar / Ve
tor / Matrix.#in
lude <PaMtx.h>Publi
 Member Fun
tionsPaMtx ()1x1 matrix 
onstru
tor (s
alar)PaMtx (int m)Mx1 matrix (ve
tor) 
onstru
tor.PaMtx (int m, int n)MxN matrix 
onstru
tor.PaMtx (
onst PaMtx &)
opy 
onstru
tor
∼PaMtx ()destru
torvoid Print (string 
omment) 
onstPrint matrix.PaMtx t ()Transpose matrix.PaMtx invs (int &ierr)Invert symmetri
 matrix.PaMtx i5 (int &ierr)Invert 5x5 matrix.PaMtx i (int &ierr)Invert matrix.PaMtx & operator= (
onst PaMtx &)"=" operationPaMtx operator∗ (
onst PaMtx &)"∗" operationPaMtx operator+ (
onst PaMtx &)"+" operationPaMtx operator- (
onst PaMtx &)"-" operationGenerated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



66 Class Do
umentationPaMtx & operator+= (
onst PaMtx &)"+=" operationPaMtx & operator∗= (
onst double &)"∗=" operationdouble & operator() (
onst int i, 
onst int j=1) 
onsta

essor to i,j elementoperator double ()
onversion 1x1 matrix to double6.17.1 Detailed Des
riptionS
alar / Ve
tor / Matrix. Matrix 
lass. Valid also for s
alars (like 1x1 matrix) and ve
tors (likeMx1 matrix). (mostly is used in Kalman �t)Note:Matrix invertion is based on CERNLIB fun
tionAuthor:Sergei.Gerassimov�
ern.
h6.17.2 Member Fun
tion Do
umentation6.17.2.1 void PaMtx::Print (string str) 
onstPrint matrix.Parameters:str 
omment to be printedReferen
es i().Referen
ed by PaTPar::Update().The do
umentation for this 
lass was generated from the following �les:lib/PaMtx.hlib/PaMtx.
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6.18 PaParti
le Class Referen
e 676.18 PaParti
le Class Referen
eRe
onstru
ted parti
le.#in
lude <PaParti
le.h>Publi
 Member Fun
tionsint iTra
k () 
onstPaTra
k's index (-1 in not exists).int PID () 
onstparti
le ID (GEANT3 notation)Byte_t BitFlags () 
onstget bit �agsbool IsBeam () 
onstis it beam?int Q () 
onstparti
le's 
harge (-777 if 
harge is not known)�oat RMass () 
onstRe
onstru
ted mass of the parti
le.bool IsMuPrim () 
onstis it a s
attered muon? (based on PaVertex::iMuPrim (p. 102))bool IsMuPrimFast () 
onstis it a s
attered muon? Fast version. (based on PaVertex::iMuPrim (p. 102))bool IsMuPrimCoral () 
onstis it s
attered muon? (based on CORAL)bool Chi2CutFlag () 
onst�ag of 
hi2 geometri
al 
ompatibility 
ut between beam parti
le and BMS The 
ompatibil-ity is 
al
ulated based on ba
kpropagation of the beam tra
k to the BMS position. The
hi2 between extrapolated tra
k and BMS hits is 
al
ulated. The �ag is set to 1 if prob-ability P(Chi2) < 0.005. For impa
t on low Q∧2 data see the studies by Yann Bedfer:http://ybedfer.web.
ern.
h/ybedfer/2006/index.html#04W39double Ba
kPropLH () 
onstreturns likelihood of the asso
iation of a BMS tra
k to a beamTeles
ope tra
k, based on transportof the latter ba
k to BMS through the opti
al system of the beam line (returns 0 if not set)
onst PaTPar & ParInVtx (int iv) 
onstparameters of this parti
le at vertex with index ivint NCalorim () 
onstnumber of 
alorimeter 
luster referen
iesGenerated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



68 Class Do
umentationint iCalorim (int i) 
onst
alorimeter 
luster index # iint NVertex () 
onstnumber of verti
es this parti
le assosiated with.int iVertex (int i) 
onstprovides a

ess to vertex indexes (in PaEvent::vVertex()) this parti
le asso
iated with. (0 <= i
< NVertex() (p. 69))int NOutVertex () 
onstnumber of outgoing (daughter) verti
es this parti
le produ
eint iOutVertex (int i) 
onstoutgoing vertex indexes.void SetPID (
onst Short_t &id)Set parti
le ID.6.18.1 Detailed Des
riptionRe
onstru
ted parti
le. Re
onstru
ted parti
le (
harged or neutral). Main input for anlysies.PaParti
e 
ontains:referen
ies to all available information :� re
onstru
ted 
harged tra
k� re
onstru
ted 
alorimeters' 
lusters� re
onstru
ted verti
estraje
tory parameters in verti
es (if asso
iated)parti
le ID (if identi�ed)mis
. �ags (beam, mu' et
.)Here and in all other 
lasses, referen
e, index of an obje
t means its sequential number in 
orre-sponding ve
tor of PaEvent (p. 41) 
lass.index == -1 means "information is missing"Author:Sergei.Gerassimov�
ern.
h6.18.2 Member Fun
tion Do
umentation6.18.2.1 bool PaParti
le::IsMuPrim () 
onstis it a s
attered muon? (based on PaVertex::iMuPrim (p. 102))Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



6.18 PaParti
le Class Referen
e 69Warning:if the mu' identi�
ation was not exe
uted it is 
he
ked if the parti
le is asso
iated to the BestPrimary Vertex. If so the PaVertex::iMuPrim (p. 102) with default options is exe
uted forthe Best PV. Then the result is returned. If a user is interested in parti
les that belong toNOT Best PV the PaVertex::iMuPrim (p. 102) has to be 
alled expli
itely.Author:Konrad.Klimaszewski�
ern.
hReferen
es PaEvent::iBestPrimaryVertex(), PaVertex::iMuPrim(), PaVertex::MuPrimCalled(),Phast::Ref(), and PaEvent::vVertex().6.18.2.2 bool PaParti
le::IsMuPrimFast () 
onst [inline℄is it a s
attered muon? Fast version. (based on PaVertex::iMuPrim (p. 102))Warning:to return a meaningful result the PaVertex::iMuPrim (p. 102) must have been 
alled ex-pli
itely (
an be 
he
ked with PaVertex::MuPrimCalled() (p. 101)). This is not 
he
kedby PaParti
le::IsMuPrimFast() (p. 69) and no automati
 exe
ution of the Mu' ID is per-formed.Author:Konrad.Klimaszewski�
ern.
h6.18.2.3 int PaParti
le::NVertex () 
onst [inline℄number of verti
es this parti
le assosiated with. Please note that this NVertex() (p. 69) is notequal to PaEvent::NVertex() (p. 41).Referen
ed by iVertex(), and ParInVtx().6.18.2.4 
onst PaTPar& PaParti
le::ParInVtx (int iv) 
onst [inline℄parameters of this parti
le at vertex with index iv Fun
tion returns this parti
le parameters atvertex # iv (result of the vertex �t).Warning:Please note, that iv is a vertex index in the list of all event vertexes. So, not all iv are allowedas parti
le is asso
iated with subset of event vertexes. If this parti
le is not asso
iated withspe
i�ed iv error message will be printed and job will be stopped. It is user's responsibilityto 
he
k that this parti
le is really asso
iated with vertex iv.Features:X,Y,Z of �tted PaTPar (p. 82) are taken from X,Y,Z of 
orresponding PaVertex (p. 100).X',Y',q/P are result of vertex Klman �t.Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



70 Class Do
umentationNot all 
ovarian
es are �lled ("-")X Y X' Y' q/PX + + - - -Y + + - - -X' - - + + +Y' - - + + +q/P - - + + +Full 
ovarian
e matrix of X,Y,Z 
ould be taken from 
orresponding vertex.Referen
es iVertex(), and NVertex().6.18.2.5 int PaParti
le::Q () 
onst [inline℄parti
le's 
harge (-777 if 
harge is not known)Warning:Q == -777 means that this parti
le has a link to re
onstru
ted tra
k with unknown 
urvature(e.g. it is a tra
k pie
e re
onstru
ted only in �eld free region)6.18.2.6 �oat PaParti
le::RMass () 
onst [inline℄Re
onstru
ted mass of the parti
le. Returns -1 if not de�ned.The do
umentation for this 
lass was generated from the following �les:lib/PaParti
le.hlib/PaParti
le.
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6.19 PaPid Class Referen
e 716.19 PaPid Class Referen
efun
tions for RICH parti
le identi�
ation.#in
lude <PaPid.h>Publi
 Member Fun
tionsbool Che
kRi
hInfo (PaTra
k tra
k)Che
k the RICH bu�er in mDST; false if no RICH information is found.�oat GetLike (int tag, PaTra
k tra
k)Gives Likelihood values.�oat GetLikeToBa
kground (int tag, PaTra
k tra
k)Gives Likelihood values divided to the ba
kground likelihood value:.bool IsKaon (PaTra
k tra
k, �oat qmom, �oat polar_ri
h)True if parti
le is identi�ed as K, otherwise false.int LikePid (PaTra
k tra
k)Fun
tion to identify the parti
les with Likelihood; suggested as a starting point for identi�
ation.�oat Se
ondLike (PaTra
k tra
k)Gives the ratio of the likelihood of the identi�ed parti
le (from fun
tion LikePid) to the se
ondmaximum likelihood.double Mass (PaTra
k tra
k, double n, double mom)Compute hadron mass starting from n (refra
tive index value) and momentum values.double Theta_Ch (PaTra
k tra
k)Gives Cherenkov angle (in rad) from ring �t.6.19.1 Detailed Des
riptionfun
tions for RICH parti
le identi�
ation. This 
lass 
an be used to identify parti
les using theRICH informations (likelihoods - LH).A starting point for the identi�
ation is provided in the fun
tion "LikePid" in whi
h the hadronsare identi�ed 
hoosing the mass hypothesis giving the maximum likelihood.To have a 
leaner identi�
ation, afterwards 
uts on the ratios LH/LH_{ba
kground} andLH/LH_{2nd max} are usually done: the two ratios are provided from the 
lass members "Get-LikeToBa
kground" and "Se
ondLike"; the 
uts have to be tuned on data from the user.The fun
tion IsKaon is given just as an example of 
uts tuned as a fun
tion of the phase spa
e ofthe parti
le.NB: In the fun
tion explanation, the senten
e "old versions of RICH 
ode" indi
ates the RICH
ode used before 2004, in whi
h the muon and ele
tron LH were not 
omputed.Author:Federi
a Sozzi <fsozzi�mail.
ern.
h>Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



72 Class Do
umentation6.19.2 Member Fun
tion Do
umentation6.19.2.1 �oat PaPid::GetLike (int tag, PaTra
k tra
k)Gives Likelihood values.Parameters:tag 0 - pion1 - kaon2 - proton3 - ele
tron (not available in old versions of RICH 
ode)4 - muon (not available in old versions of RICH 
ode)5 - ba
kground (equal to 1 in old versions of RICH 
ode)tra
k PaTra
k (p. 89) obje
tReturns:Likelihood value (-1 if no RICH info available)Warning:in the old versions of RICH 
ode, the likelihood values are divided for likelihood ba
kground.Referen
es Che
kRi
hInfo(), PaTra
k::NRi
hInf(), and PaTra
k::Ri
hInf().Referen
ed by LikePid(), and Se
ondLike().6.19.2.2 �oat PaPid::GetLikeToBa
kground (int tag, PaTra
k tra
k)Gives Likelihood values divided to the ba
kground likelihood value:.Parameters:tag 0 - pion1 - kaon2 - proton3 - ele
tron (not available in old versions of RICH 
ode)4 - muon (not available in old versions of RICH 
ode)5 - ba
kgroundtra
k PaTra
k (p. 89) obje
tReturns:Likelihood value divided to the ba
kground likelihood value (-1 if no RICH info available)Warning:in the old 
ode of the RICH, this fun
tion is equivalent to the GetLike, sin
e likelihood valuesare already divided for likelihood ba
kground in the bu�er.Referen
es Che
kRi
hInfo(), PaTra
k::NRi
hInf(), and PaTra
k::Ri
hInf().Referen
ed by IsKaon(). Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



6.19 PaPid Class Referen
e 736.19.2.3 bool PaPid::IsKaon (PaTra
k tra
k, �oat qmom, �oat polar_ri
h)True if parti
le is identi�ed as K, otherwise false. The identi�
ation is made asking the kaon tohave the maximum LH value (fun
tion LikePid) and then performing a 
ut on the 2 variables:LH/LH_{ba
kground} and LH/LH_{2nd max}The 
uts depend on the parti
le 
harge, on the momentum and on the polar angle (in rad) at theRICH entran
e. The parameters have been tuned on phi samples in data.Warning:This fun
tion is given only as a possible example of identi�
ation pro
edure; it should bebetter to tune the 
uts of identi�
ation independently in every analysis.Referen
es Che
kRi
hInfo(), GetLikeToBa
kground(), LikePid(), PaTra
k::NRi
hInf(), and Se
-ondLike().6.19.2.4 int PaPid::LikePid (PaTra
k tra
k)Fun
tion to identify the parti
les with Likelihood; suggested as a starting point for identi�
ation.Sele
t the mass hypothesis 
orresponding to the max likelihood valueReturns:0 pion hypothesis1 kaon2 proton3 ele
tron (not available in old versions of RICH 
ode - in this fun
tion ex
luded from iden-ti�
ation if p > 8 GeV/
)4 muon (not available in old versions of RICH 
ode - in this fun
tion ex
luded from identi�-
ation)5 ba
kground (not available in old versions of RICH 
ode)-1 if no RICH info available or no maximum found or momentum > 50 GeV/
.Warning:RICH is not expe
ted to distinguish between pions and muons, and between pions and ele
tronabove ∼ 8 GeV/
Referen
es Che
kRi
hInfo(), GetLike(), PaTPar::Mom(), PaTra
k::NRi
hInf(), and Pa-Tra
k::vTPar().Referen
ed by IsKaon(), and Se
ondLike().6.19.2.5 double PaPid::Mass (PaTra
k tra
k, double n, double mom)Compute hadron mass starting from n (refra
tive index value) and momentum values.Returns:-1 if no RICH info available or 
herenkov angle from the ring �t is zero.Referen
es Che
kRi
hInfo(), and Theta_Ch().Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



74 Class Do
umentation6.19.2.6 �oat PaPid::Se
ondLike (PaTra
k tra
k)Gives the ratio of the likelihood of the identi�ed parti
le (from fun
tion LikePid) to the se
ondmaximum likelihood.Returns:-1 if no RICH info available or no max LH foundReferen
es GetLike(), LikePid(), PaTPar::Mom(), PaTra
k::NRi
hInf(), and PaTra
k::vTPar().Referen
ed by IsKaon().6.19.2.7 double PaPid::Theta_Ch (PaTra
k tra
k)Gives Cherenkov angle (in rad) from ring �t.Returns:-1 if no RICH info availableReferen
es Che
kRi
hInfo(), and PaTra
k::Ri
hInf().Referen
ed by Mass().The do
umentation for this 
lass was generated from the following �les:lib/PaPid.hlib/PaPid.
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6.20 PaRi
h Class Referen
e 756.20 PaRi
h Class Referen
eRi
h Dete
tor geometry.#in
lude <PaRi
h.h>Publi
 Member Fun
tionsstring Name () 
onstdete
tor name
onst TVe
tor3 & MirrCC (int i) 
onstMirror 
enter of 
urvature position in MRS ("top" (i==0) or "bottom" (i==1)).
onst �oat & MirrR (int i) 
onstMirror radius ("top" (i==0) or "bottom" (i==1)).
onst TVe
tor3 & DetPos (int i) 
onstPhoton dete
tor 
enter position in MRS ("top" (i==0) or "bottom" (i==1)).
onst TRotation & DetRot (int i) 
onstPhoton dete
tor rotation with respe
t to MRS ("top" (i==0) or "bottom" (i==1)).
onst ve
tor< PaRi
hMirr > & vMirrElem (int i) 
onstMirror elements ve
tor ("top" (i==0) or "bottom" (i==1)).
onst ve
tor< PaRi
hDet > & vRi
hDet (int i) 
onstPhoton dete
tor elements ve
tor ("top" (i==0) or "bottom" (i==1)).6.20.1 Detailed Des
riptionRi
h Dete
tor geometry. Obje
t of this 
lass 
ontains stati
 (event-independent) information aboutRICH dete
tor.Author:Sergei.Gerassimov�
ern.
hThe do
umentation for this 
lass was generated from the following �les:lib/PaRi
h.hlib/PaRi
h.

lib/PaRi
hPrepare.
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76 Class Do
umentation6.21 PaRi
hDet Class Referen
eRi
h photon dete
tor element (photo
athode).#in
lude <PaRi
hDet.h>Publi
 Member Fun
tionsstring Name () 
onstdete
tor nameint CathNum () 
onst
athod number (as in DAQ digits)�oat Xpad00 () 
onstPad 0,0 X position in DRS.�oat Ypad00 () 
onstPad 0,0 Y position in DRS.�oat X
enter () 
onstPhoto
athode 
enter X position in DRS.�oat Y
enter () 
onstPhoto
athode 
enter Y position in DRS.int NpadX () 
onstNumber of pads in X dire
tion.int NpadY () 
onstNumber of pads in X dire
tion.�oat Pit
hX () 
onst�oat Pit
hY () 
onstpit
h in X�oat Xlow () 
onstpit
h in X�oat Xhigh () 
onstX high (in DRS) of a
tive area.�oat Ylow () 
onstY low (in DRS) of a
tive area.�oat Yhigh () 
onstY high (in DRS) of a
tive area.Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



6.21 PaRi
hDet Class Referen
e 776.21.1 Detailed Des
riptionRi
h photon dete
tor element (photo
athode).6.21.2 Member Fun
tion Do
umentation6.21.2.1 int PaRi
hDet::NpadX () 
onstNumber of pads in X dire
tion.
< Number of pads in X dire
tionReferen
es PaSetup::Ref(), and PaSetup::RunNum().Referen
ed by NpadY(), Xhigh(), and Xlow().6.21.2.2 �oat PaRi
hDet::Pit
hX () 
onst
< Pads' pit
h in X dire
tionReferen
es PaSetup::Ref(), and PaSetup::RunNum().Referen
ed by Pit
hY(), Xhigh(), and Xlow().6.21.2.3 �oat PaRi
hDet::Xlow () 
onstpit
h in X X low (in DRS) of a
tive areaReferen
es NpadX(), Pit
hX(), and X
enter().The do
umentation for this 
lass was generated from the following �les:lib/PaRi
hDet.hlib/PaRi
hDet.
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78 Class Do
umentation6.22 PaRi
hMirr Class Referen
eRi
h mirror element.#in
lude <PaRi
hMirr.h>Publi
 Member Fun
tionsstring Name () 
onstMirror element name.
onst TVe
tor3 & MirrPos () 
onstMirror element 
enter position (in MRS).
onst TVe
tor3 & MirrCC () 
onstMirror element 
enter of 
urvature position (in MRS).
onst �oat & MirrR () 
onstRadius of 
urvature.6.22.1 Detailed Des
riptionRi
h mirror element.The do
umentation for this 
lass was generated from the following �les:lib/PaRi
hMirr.hlib/PaRi
hMirr.
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6.23 PaSetup Class Referen
e 796.23 PaSetup Class Referen
eCOMPASS setup (geometry, magneti
 �elds et
.).#in
lude <PaSetup.h>Publi
 Member Fun
tionsint RunNum () 
onstRun number.int NDete
tors () 
onstNumber of dete
tors in the setup.
onst PaDete
t & Dete
tor (int i) 
onstreferen
e to dete
tor # iint iDete
tor (string name) 
onstindex of dete
tor "name" (returns -1 if "name" not found)int iDetFirst (string str) 
onstindex of the �rst (in Z ) dete
tor with name starting on "str" (-1 means "not found")void ClearHitRefs ()Clear referen
ies to hits on all dete
tors (if hits was saved).void AddHitRef (int idet, int ihit)add to dete
tor "ided hit referen
e "ihit"int NCalorimeter () 
onstNumber of 
alorimeters in the setup.
onst PaCalorimeter & Calorimeter (int i) 
onstreferen
e to 
alorimeter # i
onst PaMaterialMaps & MaterialMaps () 
onstrerefen
e to material map�oat SolenoidCurrent () 
onstsolenoid 
urrent from CORAL CsMagInfo 
lass (in Amps with sign).
onst ve
tor< �oat > & TargetPolarizations () 
onsttargets polarizations (up /down)void MagField (�oat x, �oat y, �oat z, �oat &Fx, �oat &Fy, �oat &Fz) 
onstReturns 3 
omponents of magneti
 �eld Fx,Fy,Fz [Tesla℄ in spa
e point x,y,z.TVe
tor3 MagField (TVe
tor3 &v) 
onstReturns magneti
 �eld ve
tor [Tesla℄ in spa
e point "v".Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



80 Class Do
umentation
onst ve
tor< Float_t > & vNminusOne () 
onstRefra
tive index(es) (n-1) for 
urrent run in [ppm℄ (1.e-6) as it was used in produ
tion.
onst string & DaqDe
oErrorName (unsigned int id) 
onstFor DAQ de
oding error ID returns error name.
onst int iCalorim (
onst string &
alo_name) 
onstFor 
alorimeter name "
alo_name" returns it's number (index in ve
Calorim). Returns -1 if"
alo_name" is not known.
onst PaRi
h & Ri
h () 
onstReturn 
onst referen
e to RICH geometry obje
t.�oat TargetCenterZ () 
onstReturn 
enter of target Z position.void Print (int level=0) 
onstPrint setup info.Stati
 Publi
 Member Fun
tionsstati
 
onst PaSetup & Ref ()Return 
onst referen
e to 
urrent PaSetup (p. 79) obje
t.6.23.1 Detailed Des
riptionCOMPASS setup (geometry, magneti
 �elds et
.). Class for "slowly 
hanging" (run-dependent)information and for "stati
" (not-
hanging) information.Author:Sergei.Gerassimov�
ern.
h6.23.2 Member Fun
tion Do
umentation6.23.2.1 stati
 
onst PaSetup& PaSetup::Ref () [inline, stati
℄Return 
onst referen
e to 
urrent PaSetup (p. 79) obje
t. Could be used for a

ess to PaSetup(p. 79) from any pla
e in the 
ode. Example: PaSetup::Ref() (p. 80).Print() (p. 80);Referen
ed by PaCaloClus::CalorimName(), PaTra
k::CanBeMuon(), PaTra
k::CrossYokeSM2(),PaMChit::DetRef(), PaHit::DetRef(), PaTPar::Extrapolate(), PaTra
k::FullKF(), Pa-Tra
k::GetSmoothed(), PaTrigger::HCal2(), PaCaloClus::iCell(), PaTra
k::iHit(),PaVertex::iMuPrim(), PaTra
k::KeepOnly(), PaTra
k::NHitsFoundInDete
t(), Pa-Tra
k::NHitsFoundInRange(), PaMCtra
k::NHitsInDete
t(), PaRi
hDet::NpadX(), PaDe-te
t::Pit
h(), PaRi
hDet::Pit
hX(), PaTra
k::PointsHodos
opes(), PaEvent::Print(), Pa-Tra
k::Qui
kKF(), PaAlgo::RKutta(), PaDete
t::ShiftHits(), PaCaloClus::SigmaT(),PaMetaDB::TargetSpinZproj(), PaTra
k::Zmax(), and PaTra
k::Zmin().Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



6.23 PaSetup Class Referen
e 816.23.2.2 �oat PaSetup::TargetCenterZ () 
onst [inline℄Return 
enter of target Z position.Warning:if the values is not stored (mDST written with older PHAST versions), default walue -35.0[
m℄ is returned.6.23.2.3 
onst ve
tor< �oat > & PaSetup::TargetPolarizations () 
onsttargets polarizations (up /down) Returns ve
tor of target polarizations as it was known at timeof produ
tion (what CORAL fun
tion CsMagInfo::getPolarization(run, pol) had returned)Warning:Please note that all values are already multiplied by solenoid 
urrent sign.Referen
es RunNum(), and SolenoidCurrent().Referen
ed by Print().6.23.2.4 
onst ve
tor<Float_t>& PaSetup::vNminusOne () 
onst [inline℄Refra
tive index(es) (n-1) for 
urrent run in [ppm℄ (1.e-6) as it was used in produ
tion. Returnsempty ve
tor if not known.More up-to-date (post-produ
tion) refra
tive index(es) for this run 
ould be a

essed byPaMetaDB::vNminusOne(int irun) fun
tion.Referen
ed by Print().The do
umentation for this 
lass was generated from the following �les:lib/PaSetup.hlib/PaSetup.

lib/PaSetupPrepare.
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82 Class Do
umentation6.24 PaTPar Class Referen
eTraje
tory parameters.#in
lude <PaTPar.h>Publi
 Member Fun
tions�oat & operator() (
onst int i, 
onst int j=0)A

ess to individual traje
tory parameters and it's 
ovarian
e matrix by "()" operator.double Dip (bool in_deg=false) 
onstDip angle.double Azi (bool in_deg=false) 
onstAzi angle.double Phi (bool in_deg=false) 
onst
φ angle.double Theta (bool in_deg=false) 
onst
Θ angle.double DirCos (
har axis) 
onstreturn dire
tion 
osine (axis = 'x','y','z' for COSx, COSy, COSz)void DirVe
tor (TVe
tor3 &ve
) 
onstreturn tra
k dire
tion unit ve
tor "ve
"double Mom () 
onstreturn |P|int Q () 
onstreturn 
hargedouble qP () 
onstreturn |P|∗
hargedouble Pt () 
onstreturn Ptdouble Pos (int i) 
onstreturns X if i == 0, Y if i == 1 and Z if i == 2TVe
tor3 Pos ()returns X,Y,Z as TVe
tor3TVe
tor3 Mom3 () 
onstreturns 3-ve
tor of momentum 
omponentsGenerated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



6.24 PaTPar Class Referen
e 83TLorentzVe
tor LzVe
 (double mass) 
onstreturns Lorentz ve
tor for spe
i�ed massTVe
tor ParVe
t () 
onstreturns parameters as TVe
torTMatrix CovMatrix () 
onstreturns 
ovarian
e matrix as TMatrixbool IsEmpty () 
onst"true" it's empty (not de�ned) traje
tory paramsbool HasEmptyCov () 
onsttrue" if 
ovarian
e matrix is not de�nedbool HasMom () 
onst"true" if momentum had been de�nedvoid Print (int level=0, string 
omment="") 
onstPrint.void Rotate (double 
a, double sa, PaTPar &Pout) 
onstRotate to "wire referen
e system".double Dist (PaTPar &P) 
onstStraight line distan
e from "this" PaTPar (p. 82) (X,Y,Z) to PaTPar (p. 82) P.void AddNoise (�oat x, �oat RadLen, bool reverse_ms=false)Add multiple s
attering "noise" to 
ovarian
e matrix after propagation through a material.bool Extrapolate (double Z, PaTPar &Hout, bool useMatMap=true, bool reverse_-ms=false) 
onstPropagate 
harged parti
le traje
tory parameters.bool ExtrapNeutral (double Z, PaTPar &Hout) 
onstPropagate neutral parti
le traje
tory parameters.double Path () 
onstReturns traje
tory length of previouse extrapolation.double RadLenFr () 
onstReturns fra
tions of radiation length passed in previouse extrapolation.bool FindCDA (PaTPar &H, �oat Z0=0, �oat Zmin=-1000, �oat Zmax=+1000, boolneutral1=false, bool neutral2=false)Find 
losest distan
e of approa
h for "this" PaTPar (p. 82) and PaTPar (p. 82) "H".bool Update (PaTPar &H1, PaTPar &Hout, double &Chi2)do Kalman update of "this" state ve
tor by "H1"Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



84 Class Do
umentationbool Update (
onst PaHit &h, PaTPar &Hout)do Kalman update of "this" state ve
tor by measurment (hit) "h"double HitChi2 (PaHit &h)
al
ulate χ2 in
rement for "this" state ve
tor by measurment "h" (obje
t of PaHit (p. 49) 
lass)void Set (double &x, PaMtx &V, PaMtx &M)Pa
k ve
tor and matrix into helix.void Get (double &x, PaMtx &V, PaMtx &M) 
onstUpa
k helix to ve
tor and matrix.6.24.1 Detailed Des
riptionTraje
tory parameters. Class for 
harged parti
le traje
tory parameters (X, Y, dX/dZ, dY/dZ,q/|P| at �xed Z position with 
orresponding 
ovarian
e matrix.Read and write a

ess to parameters is provided by means of overloaded "operator ()".E.g. if p is an obje
t of this 
lass, p(i) are referen
es to parameters, p(i,j) - are referen
es to
ovarian
e matrix elements.i,j=1,2,3,4,5 and 
orresponds to X,Y,X',Y',q/|P| .For example: p(0) is "�xed parameter" (i.e. Z position where traje
tory parameters are de�ned),p(1) is X, p(3) is dX/dY, p(5) is q/P et
.This 
lass also 
ould be used to store neutral parti
les parameters, assuming that 5-th parameteris just 1/P(Warning: Do not use Extrapolate() (p. 85) in this 
ase. Use ExtrapNeutral() (p. 85) instead.)Author:Sergei.Gerassimov�
ern.
h6.24.2 Member Fun
tion Do
umentation6.24.2.1 void PaTPar::AddNoise (�oat x, �oat RadLen, bool reverse_ms = false)Add multiple s
attering "noise" to 
ovarian
e matrix after propagation through a material.Parameters:x - thi
kness of material traversedRadLen - radiation length of material traversedreverse_ms - if set to true", "noise" will be _subtra
ted_ (for very spe
ial purposes)Referen
ed by Extrapolate(), and PaTra
k::FullKF().6.24.2.2 double PaTPar::Azi (bool in_deg = false) 
onstAzi angle. Angle between proje
tion of ~P on plane X0Z and Z (rad/deg depending on parameter)Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



6.24 PaTPar Class Referen
e 856.24.2.3 TMatrix PaTPar::CovMatrix () 
onstreturns 
ovarian
e matrix as TMatrixWarning:Returns matrix "by value". Avoid to use in CPU time 
onsumings 
ode6.24.2.4 double PaTPar::Dip (bool in_deg = false) 
onstDip angle. Angle between ~P and it's proje
tion on plane X0Z (rad/deg depending on parameter)6.24.2.5 bool PaTPar::ExtrapNeutral (double Z, PaTPar & Hout) 
onstPropagate neutral parti
le traje
tory parameters. Perform straight line extrapolation of neutralparti
le parameters to spe
i�ed "Z"Result is stored in "Hout".Referen
es Dist().6.24.2.6 bool PaTPar::Extrapolate (double Z, PaTPar & Hout, bool useMatMap= true, bool reverse_ms = false) 
onstPropagate 
harged parti
le traje
tory parameters.Parameters:Z - z-
oordinate of desired destination point of the propagationHout - resulting traje
tory parameters at Z (if Z had been rea
hed)useMatMap - set to "false"to ignore multiple s
attering and energy losses e�e
tsreverse_ms - spe
ial purpose mode. Please always leave default (false).Fun
tion returns "false" is Z had not been rea
hed.Warning:Do not use it for neutral parti
les extrapolation. Use ExtrapNeutral() (p. 85) instead.Referen
es AddNoise(), Dist(), PaMaterialMaps::getdE(), PaMaterialMaps::getdEStraggling(),PaMaterialMaps::getRadLength(), HasMom(), PaSetup::MaterialMaps(), Mom(), Path(), andPaSetup::Ref().Referen
ed by PaTra
k::CanBeMuon(), PaAlgo::CrossCells(), PaTra
k::CrossYokeSM2(),PaTra
k::Extrapolate(), PaTra
k::FullKF(), PaTra
k::GetSmoothed(), and Pa-Tra
k::PointsHodos
opes().6.24.2.7 bool PaTPar::FindCDA (PaTPar & H, �oat Z0 = 0, �oat Zmin = -1000,�oat Zmax = +1000, bool neutral1 = false, bool neutral2 = false)Find 
losest distan
e of approa
h for "this" PaTPar (p. 82) and PaTPar (p. 82) "H". Fun
tion�nd su
h Z (within spe
i�ed range) that distan
e between 2 traje
tories propagated to this Z isminimal.Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



86 Class Do
umentationAt the exit, "this" PaTPar (p. 82) and PaTPar (p. 82) "H" has it's values at the Z where theyhave minimal distan
e.Parameters:H - 2-d input PaTPar (p. 82) (�rst one is "this")Z0 - starting value for minimizationZmin - lower limitZmax - upper limitneutral1 - to be set to "true" if PaTPar (p. 82) "this" is of neutral parti
leneutral2 - to be set to "true" if PaTPar (p. 82) "H" is of neutral parti
leReturns:"false" if minimization did not 
onverged or had rea
hed one of 2 limitsWarning:Fun
tion 
hanges both "this" obje
t and H!What is minimized is not the distan
e in spa
e but the distan
e at the plane Z=
onst.Extrapolations of 
harged parti
les are used inside by default. Use "neutral1" and "neu-tral2" �ags to for
e straight line extrapolations.6.24.2.8 double PaTPar::HitChi2 (PaHit & h)
al
ulate χ2 in
rement for "this" state ve
tor by measurment "h" (obje
t of PaHit (p. 49) 
lass)Returns:
∆χ2Referen
ed by PaTra
k::FullKF(), and PaTra
k::Qui
kKF().6.24.2.9 �oat & PaTPar::operator() (
onst int i, 
onst int j = 0)A

ess to individual traje
tory parameters and it's 
ovarian
e matrix by "()" operator. If "p" isan obje
t of 
lass PaTPar (p. 82), thenp(0) is Z position where traje
tory parameters are de�nedp(1) is Xp(2) is Yp(3) is dX/dZp(4) is dY/dZp(5) is q/|P|p(i,j) is COVi,j , where i,j = 1,2,3,4,5Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



6.24 PaTPar Class Referen
e 876.24.2.10 double PaTPar::Phi (bool in_deg = false) 
onst
φ angle. Angle between proje
tion of ~P on plane X0Y and X (rad/deg depending on parameter)Referen
es DirCos().6.24.2.11 void PaTPar::Print (int level = 0, string str = "") 
onstPrint. Print traje
tory parametersParameters:level if > 0 full 
ov. matrix is printedstr 
omment to be printedReferen
es Mom3().Referen
ed by PaTra
k::FullKF(), PaTra
k::GetSmoothed(), PaMCtra
k::Print(), Pa-Tra
k::Qui
kKF(), and Update().6.24.2.12 void PaTPar::Rotate (double 
a, double sa, PaTPar & Pout) 
onstRotate to "wire referen
e system". Rotate traje
tory parameters (together with 
ov. matrix) toreferen
e system rotation of whi
h is de�ned by matrix:
os(a) sin(a) 0 0 0-sin(a) 
os(a) 0 0 00 0 
os(a) sin(a) 00 0 -sin(a) 
os(a) 00 0 0 0 1Parameters:
a - 
os(a)sa - sin(a)Pout - resulting traje
tory parameters.Referen
ed by Update().6.24.2.13 double PaTPar::Theta (bool in_deg = false) 
onst
Θ angle. Angle between ~P and Z (rad/deg depending on parameter)6.24.2.14 bool PaTPar::Update (
onst PaHit & h, PaTPar & Hout)do Kalman update of "this" state ve
tor by measurment (hit) "h" Result is stored to "Hout".Referen
es PaDete
t::Ca(), PaHit::DetRef(), Print(), Rotate(), PaDete
t::Sa(), PaHit::U(), andPaHit::V().Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



88 Class Do
umentation6.24.2.15 bool PaTPar::Update (PaTPar & H1, PaTPar & Hout, double & Chi2)do Kalman update of "this" state ve
tor by "H1" Result is stored to "Hout". At the same time
χ2 in
rement is returned in "Chi2"Referen
es Get(), PaMtx::i(), PaMtx::Print(), and Set().Referen
ed by PaTra
k::FullKF(), PaTra
k::GetSmoothed(), and PaTra
k::Qui
kKF().The do
umentation for this 
lass was generated from the following �les:lib/PaTPar.hlib/PaTPar.

lib/PaTParAddNoise.

lib/PaTParExtrap.

lib/PaTParExtrapolate.

lib/PaTParFindCDA.

lib/PaTParHitChi2.

lib/PaTParUpdate.
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6.25 PaTra
k Class Referen
e 896.25 PaTra
k Class Referen
eTra
k.#in
lude <PaTra
k.h>Publi
 Member Fun
tions�oat Zmax () 
onstZ 
oordinate of the most downstram dete
tor of the tra
k.�oat Zmin () 
onstZ 
oordinate of the most upstream dete
tor of the tra
k.�oat ZLast () 
onstZ of the last measured point.�oat ZFirst () 
onstZ of the �rst measured point.int CountNHits ()Count NHits in hit pattern and store it in "nhits" data member.int NHits () 
onstNumber of hits.
onst �oat & Chi2tot () 
onstTotal χ2.int Ndf () 
onstNumber degrees of freedom.
onst �oat & MeanTime () 
onstTra
k time (with respe
t to trigger time) in [ns℄.
onst �oat & SigmaTime () 
onstError of tra
k time 
al
ulated from approximate errors of individual hits' times (0 if tra
k timeis unknown).
onst �oat & XX0 () 
onstTra
k pass in units of ra�ation lengthes (X/X0).int NTPar () 
onstNumber of traje
tory parameters.
onst PaTPar & vTPar (int i) 
onstTraje
tory parameter # i.bool Extrapolate (double Z, PaTPar &Hout) 
onstExtrapolate tra
k to position Z.Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



90 Class Do
umentationbool Extrap (double Z, PaTPar &Hout) 
onstThe same as Extrapolate but without multiple s
attering and energy losses.int Q () 
onst
hargebool HasMom () 
onst"true" if momentum had been de�ned�oat qP () 
onsttra
k momentum with sign (
harge∗|P|)int NRi
hInf () 
onstRi
h information array size.
onst �oat & Ri
hInf (int i) 
onstRi
h information array element # i.TBits HitsExpe
ted () 
onst"Expe
ted" hit patternTBits HitsFound () 
onst"Found" hit patternint NHitsFoundInDete
t (string str) 
onstreturns number of found hits in dete
tors with name begins on substring "str" (e.g. NHits-FoundInDete
t("FI") gives number of hits in S
iFi)int NHitsFoundInRange (double Zmin, double Zmax) 
onstreturns number of found hits in dete
tors with Z positions within spe
i�ed range [Zmin; Zmax℄
onst ve
tor< Int_t > & vHitRef () 
onstReferen
es to PaHits of this tra
k (not stored in "standard" mDST).�oat FieldInteg (�oat &r) 
onstEstimation of the �eld integral [T∗m℄ "a

umulated" by this tra
k.bool Qui
kKF (int dir, int mode)Qui
k (no mult. s
attering 
orre
tions) Kalman �t through already found hits.bool FullKF (int dir)Kalman �t through already found hits (no hits re-assignment) with use of material maps (ifswit
hed ON).double GetSmoothed (PaTPar &Hout, string detname, bool �g)Cal
ulate "smoothed" tra
k parameters on the dete
tor with name "detname" and returnsChi2/ndf. (fun
tion returns "-1" if this tra
k do not 
ross dete
tor "detname").double GetSmoothed (PaTPar &Hout, int ipl, bool �g)Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



6.25 PaTra
k Class Referen
e 91Cal
ulate "smoothed" tra
k parameters on the plane # ipl and returns Chi2/ndf. (fun
tionreturns "-1" value in the 
ase of problem).double GetSmoothed (PaTPar &Hout, double Z)Cal
ulate "smoothed" tra
k parameters at given Z and returns Chi2/ndf. If tra
k do not 
rossplane X, returns "-1".bool KFdone ()return "true" if Kalman �t had been done in both dire
tions for this tra
k.int iHit (string detname)return hit referen
e to the tra
k's hit on the dete
tor "detname" or "-1" if there is no hit asso-
iated to tra
k on this dete
torint KeepOnly (
onst list< string > &dete
tors)Remove all hits from the tra
k ex
luding hits of dete
tors with names spe
i�ed in "dete
tors"(only few �rst letters of dete
tor names are allowed).bool CanBeMuon () 
onstChe
k if the tra
k is a possibly misidenti�ed muon.bool CrossYokeSM2 (bool stri
t=true) 
onstChe
k if the tra
k passes through the SM2 yoke.bool PointsHodos
opes () 
onstChe
k if the tra
k points to a trigger that �red. It is 
he
ked that a tra
k goes through the a
tivearea of one of the trigger hodos
ope pairs that gave the trigger.int iMCtra
k () 
onst
orresponding MC tra
k index (or -1 in not asso
iated)int iParti
le () 
onst
orresponding Parti
le index
onst UInt_t ∗ FoundHitsBitMap () 
onstreturn "Found hits" bitmap as plane array (size = HIT_MAP_SIZE de�ned in PaSetup.h(p. ??))void SetMCtra
k (int i)Set 
orresponding MC tra
k index.6.25.1 Detailed Des
riptionTra
k. Re
onstru
ted 
harged tra
k.This 
lass 
ontains information, that normally is not needed for physi
al analysis but for variouskinds of performan
e studies only. For physi
s, use PaParti
le (p. 67) instead.Author:Sergei.Gerassimov�
ern.
hGenerated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



92 Class Do
umentation6.25.2 Member Fun
tion Do
umentation6.25.2.1 bool PaTra
k::CanBeMuon (void) 
onstChe
k if the tra
k is a possibly misidenti�ed muon. It is 
he
ked if the tra
k goes through thehole of COMPASS absorber system.Author:Konrad.Klimaszewski�
ern.
hReferen
es PaSetup::Dete
tor(), PaTPar::Extrapolate(), PaSetup::iDete
tor(), PaDe-te
t::InA
tive(), PaTPar::Mom(), NTPar(), Q(), PaSetup::Ref(), Phast::Ref(),PaEvent::RunNum(), vTPar(), PaDete
t::Z(), and ZLast().Referen
ed by PaVertex::iMuPrim().6.25.2.2 
onst �oat& PaTra
k::Chi2tot () 
onst [inline℄Total χ2. Estimation of total χ2 as Σδχ2

i of every update step on ba
kward Kalman �t of thetra
kReferen
ed by FullKF(), and Qui
kKF().6.25.2.3 bool PaTra
k::CrossYokeSM2 (bool stri
t = true) 
onstChe
k if the tra
k passes through the SM2 yoke.Parameters:stri
t - take into a

ount the extrapolation errorAuthor:Konrad.Klimaszewski�
ern.
hReferen
es PaTPar::Extrapolate(), PaField::getMagInfo(), NTPar(), PaSetup::Ref(), vTPar(),and ZLast().Referen
ed by PaVertex::iMuPrim().6.25.2.4 bool PaTra
k::Extrapolate (double Z, PaTPar & Hout) 
onstExtrapolate tra
k to position Z. Takes tra
k parameters (PaTPar (p. 82)) 
losest to desired Zposition (if more than 1 is stored) and extrapolate it. If tra
k has it's parameters only in the �rstmeasured point, then this PaTPar (p. 82) is used.Extrapolated tra
k parameters are returned via "Hout".Fun
tion returns "false" if extrapolation had failed.Referen
es PaTPar::Extrapolate(), NTPar(), and vTPar().6.25.2.5 �oat PaTra
k::FieldInteg (�oat & r) 
onstEstimation of the �eld integral [T∗m℄ "a

umulated" by this tra
k.Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



6.25 PaTra
k Class Referen
e 93Parameters:r - ratio of �eld intergal in Z range [1-st tra
k point; 1000
m℄ to full �eld integralReferen
es NTPar(), vTPar(), and ZLast().6.25.2.6 bool PaTra
k::FullKF (int dir)Kalman �t through already found hits (no hits re-assignment) with use of material maps (ifswit
hed ON). A

umulated fra
tion of rad. lengthes is stored into radLenFr datamemberParameters:dir - �t dire
tionInput:dir = 1 - fit in forward dire
tion (resulting helix is last element of ve
TPar)dir = -1 - fit in ba
kward dire
tion (resulting helix is first element of ve
TPar)Kalman �t through already found hits (no hits re-assignment) with use of material maps (ifswit
hed ON) A

umulated fra
tion of rad. lengthes is stored into radLenFr datamemberParameters:dir - �t dire
tionInput:dir = 1 - fit in forward dire
tion (resulting helix is last element of ve
TPar)dir = -1 - fit in ba
kward dire
tion (resulting helix is first element of ve
TPar)Referen
es PaTPar::AddNoise(), Chi2tot(), PaSetup::Dete
tor(), PaTPar::DirCos(), PaT-Par::Extrapolate(), PaTPar::HasMom(), PaTPar::HitChi2(), PaDete
t::InA
tive(), PaMa-terialMaps::InMaterialMap(), PaSetup::MaterialMaps(), PaDete
t::Name(), PaTPar::Path(),PaEvent::Print(), PaHit::Print(), PaTPar::Print(), Qui
kKF(), PaDete
t::RadLen(), PaT-Par::RadLenFr(), Phast::Ref(), PaSetup::Ref(), PaTPar::Update(), and PaDete
t::Z().6.25.2.7 double PaTra
k::GetSmoothed (PaTPar & Hout, double Z)Cal
ulate "smoothed" tra
k parameters at given Z and returns Chi2/ndf. If tra
k do not 
rossplane X, returns "-1".Parameters:Hout - output smoothed helixZ - input: 
oordinate along the beam, where smoothed tra
k parameters has to be 
al
ulatedReferen
es PaTPar::Extrapolate(), PaTPar::Print(), and PaTPar::Update().Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



94 Class Do
umentation6.25.2.8 double PaTra
k::GetSmoothed (PaTPar & Hout, int ipl, bool �g)Cal
ulate "smoothed" tra
k parameters on the plane # ipl and returns Chi2/ndf. (fun
tion returns"-1" value in the 
ase of problem).Parameters:Hout - output smoothed helixipl - input: plane number where smoothed tra
k parameters has to be 
al
ulated�g - input: if == false, measurement on the 
urrent plane is ex
luded. If there is no hit onthe plane ipl, this �ag has no e�e
t.Referen
es KFdone(), PaEvent::Print(), PaTPar::Print(), and PaTPar::Update().6.25.2.9 double PaTra
k::GetSmoothed (PaTPar & Hout, string detname, bool�g)Cal
ulate "smoothed" tra
k parameters on the dete
tor with name "detname" and returnsChi2/ndf. (fun
tion returns "-1" if this tra
k do not 
ross dete
tor "detname").Parameters:Hout - output smoothed helixdetname - input: dete
tor name where smoothed tra
k parameters has to be 
al
ulated�g - input: if == false, measurement on the 
urrent plane is ex
luded. If there is no hit onthe dete
tor detname, this �ag has no e�e
t.Referen
es PaSetup::iDete
tor(), and PaSetup::Ref().6.25.2.10 int PaTra
k::KeepOnly (
onst list< string > & dete
tors)Remove all hits from the tra
k ex
luding hits of dete
tors with names spe
i�ed in "dete
tors"(only few �rst letters of dete
tor names are allowed). Returns number of left over hits.Example: If list 
ontains 2 elements "FI" and "SI" all hits ex
luding hits in sili
on dete
tors andS
iFi will be removed.Referen
es CountNHits(), PaSetup::Dete
tor(), PaDete
t::Name(), PaSetup::NDete
tors(), andPaSetup::Ref().6.25.2.11 int PaTra
k::Ndf () 
onst [inline℄Number degrees of freedom. Number degrees of freedom of the tra
k �t.Referen
es HasMom(), and NHits().6.25.2.12 bool PaTra
k::PointsHodos
opes () 
onstChe
k if the tra
k points to a trigger that �red. It is 
he
ked that a tra
k goes through the a
tivearea of one of the trigger hodos
ope pairs that gave the trigger.Author:Konrad.Klimaszewski�
ern.
h Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



6.25 PaTra
k Class Referen
e 95Referen
es PaSetup::Dete
tor(), PaTPar::Extrapolate(), PaField::getMagInfo(),PaSetup::iDete
tor(), NTPar(), PaSetup::Ref(), Phast::Ref(), PaEvent::RunNum(),PaEvent::TrigMask(), vTPar(), and PaEvent::Year().Referen
ed by PaVertex::iMuPrim().6.25.2.13 int PaTra
k::Q () 
onst [inline℄
hargeWarning:If the momentum of tra
k is unknown, this fun
tion prints a message and returns 999Referen
ed by CanBeMuon(), and PaVertex::iMuPrim().6.25.2.14 bool PaTra
k::Qui
kKF (int dir, int mode)Qui
k (no mult. s
attering 
orre
tions) Kalman �t through already found hits.Parameters:dir - �t dire
tionmode - de�nes how to �tInput:dir = 1 - fit in downstream dire
tion (resulting helix is last element of ve
TPar)dir = -1 - fit in upstream dire
tion (resulting helix is first element of ve
TPar)mode = 0 - straight line fitmode = 1 - starts from known (in the first approximation) helix(first or last, depending on dire
tion).S
ale up 
ovarian
e matrix and do the fitmode = 2 - start from fully un
ertain (ex
ept of momentum) helix (for debug only)Referen
es Chi2tot(), PaSetup::Dete
tor(), PaTPar::HasMom(), PaTPar::HitChi2(), PaDe-te
t::Name(), PaEvent::Print(), PaHit::Print(), PaTPar::Print(), Phast::Ref(), PaSetup::Ref(),PaTPar::Update(), and PaDete
t::Z().Referen
ed by FullKF().6.25.2.15 
onst PaTPar& PaTra
k::vTPar (int i) 
onst [inline℄Traje
tory parameter # i. In "standard" mDST only parameters 2 exists (�rst and last measuredpoint).(In produ
tions of 2006 and earlier only PaTPar (p. 82) in the �rst measured point was stored)Warning:For beam tra
ks (tra
ks ending before the target) order or tra
k parameters is reversed, sovTPar(0) are parameters at the point 
losest to target.Referen
es NTPar().Referen
ed by CanBeMuon(), CrossYokeSM2(), Extrap(), Extrapolate(), FieldInteg(), Pa-Pid::LikePid(), PointsHodos
opes(), and PaPid::Se
ondLike().Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



96 Class Do
umentation6.25.2.16 �oat PaTra
k::ZFirst () 
onstZ of the �rst measured point. This fun
tion returns Z of the �rst tra
k parameter: vTPar(0)Warning:As for beam tra
ks (tra
ks ending before the target) order of parameters is reversed, i.e. �rsttra
k parameters is 
losest to the target.6.25.2.17 �oat PaTra
k::ZLast () 
onst [inline℄Z of the last measured point. This �n
tion return Z 
oordinate of the last hitted dete
tors (
or-responding to last bit of HitsFound() (p. 90)).Referen
es Zmax().Referen
ed by CanBeMuon(), CrossYokeSM2(), FieldInteg(), and PaVertex::iMuPrim().The do
umentation for this 
lass was generated from the following �les:lib/PaTra
k.hlib/PaTra
k.

lib/PaTra
kFullKF.

lib/PaTra
kGetSmoothed.

lib/PaTra
kQui
kKF.
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6.26 PaTrigger Class Referen
e 976.26 PaTrigger Class Referen
eTrigger and Online �lter related algorithms and methods.#in
lude <PaTrigger.h>Publi
 Member Fun
tionsbool OnlineFilter (
onst PaEvent &e, int tmask=-1, bool for
e=false) 
onstimplements the online �lter for RD and MC of 2004 hadron run, returns true if event is a

eptedbool Multipli
ityCounter (
onst PaEvent &e) 
onstimplements the 2004 Multipli
ity 
ounter for Monte Carlo data, returns true if event is a

eptedbool BeamKiller2of3 (
onst PaEvent &e) 
onstimplements the 2004 Beamkiller-Veto for Monte Carlo data, returns true if event is a

eptedbool HCal2 (
onst PaEvent &e) 
onstimplements the 2004 HCal2 Trigger, returns true if event is a

eptedStati
 Publi
 Member Fun
tionsstati
 PaTrigger ∗ Instan
e ()returns pointer to global PaTrigger (p. 97) obje
t, whi
h is automati
ally spawned on a

ess ofthis fun
tion6.26.1 Detailed Des
riptionTrigger and Online �lter related algorithms and methods.Author:thiemo.nagel�ph.tum.de6.26.2 Member Fun
tion Do
umentation6.26.2.1 bool PaTrigger::BeamKiller2of3 (
onst PaEvent & e) 
onstimplements the 2004 Beamkiller-Veto for Monte Carlo data, returns true if event is a

epted UsesMChitsNote: Positions (6.0,0,2268.0)
m and radius r=2.5
m hard
oded Note: Positions(13.0,0,2934.0)
m and radius r=2.5
m hard
oded Note: Positions (16.5,0,3274.0)
m and radiusr=2.5
m hard
odedAuthor:sneubert�e18.physik.tu-muen
hen.deReferen
es PaHit::DetRef(), PaHit::IsSpe
ialHit(), and PaDete
t::Name().Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



98 Class Do
umentation6.26.2.2 bool PaTrigger::HCal2 (
onst PaEvent & e) 
onstimplements the 2004 HCal2 Trigger, returns true if event is a

epted Note: Threshold 6GeVhard
odedReferen
es PaSetup::Calorimeter(), PaCaloClus::E(), PaCalorimeter::IsMyCluster(),PaEvent::NCaloClus(), PaSetup::Ref(), and PaEvent::vCaloClus().6.26.2.3 stati
 PaTrigger∗ PaTrigger::Instan
e () [inline, stati
℄returns pointer to global PaTrigger (p. 97) obje
t, whi
h is automati
ally spawned on a

ess ofthis fun
tion BTW: This doesn't mean that PaTrigger (p. 97) is a singleton: Any number ofPaTrigger (p. 97) obje
ts may be 
reated and used independently.6.26.2.4 bool PaTrigger::Multipli
ityCounter (
onst PaEvent & e) 
onstimplements the 2004 Multipli
ity 
ounter for Monte Carlo data, returns true if event is a

eptedNote: Position (0,0,-247.0)
m and radius r=2.5
m hard
oded!! z-
oordinate hard
oded here!!! radius hard
oded here!Referen
es PaMCvertex::iMCtra
k(), PaMCvertex::IsPrimary(), PaMCvertex::NMCtra
k(),PaEvent::NMCvertex(), PaMCtra
k::ParInVtx(), PaEvent::vMCtra
k(), andPaEvent::vMCvertex().6.26.2.5 bool PaTrigger::OnlineFilter (
onst PaEvent & e, int tmask = -1, boolfor
e = false) 
onstimplements the online �lter for RD and MC of 2004 hadron run, returns true if event is a

eptedReal Data: For runs whi
h already have been �ltered during data taking, the monitoring sample(3.3% of data are written to tape even if the �lter would reje
t it) is removed to homogenise thedata. For runs whi
h were taken in "mark-only" mode, the original �lter de
ision (extra
ted fromthe event data) is applied. For all other runs, the �lter de
ision is approximated using a similaralgorithm as in the online �lter.Monte Carlo: The �lter de
ision is approximated using a similar algorithm as in the online �lter.Rationale: All 2004 hadron analysis of Di�1 trigger data should use this fun
tion both for RDand MC to a
hieve best 
onforman
e between RD and MC.The implementation is based on a fun
tion kindly provided by Quirin Weitzel.Parameters:e the eventtmask provides a trigger mask that determines whether online �lter 
ut is applied or not.This is mainly useful for MC data (whi
h per se doesn't have a trigger mask). Thedefault (-1) is to use the trigger mask from the event data.for
e enfor
e simulation, even if the run 
ontains original online �lter information that 
ouldbe used, and even if the run does not belong to the 2004 hadron pilot run (both 
onditionsapply to RD only) Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



6.26 PaTrigger Class Referen
e 99Referen
es PaMCtra
k::HitMap(), PaTra
k::HitsFound(), PaEvent::IsMC(),PaEvent::NMCtra
k(), PaEvent::NTra
k(), PaEvent::OnlFltA

epted(), PaEvent::RunNum(),PaEvent::TrigMask(), PaEvent::vMCtra
k(), and PaEvent::vTra
k().The do
umentation for this 
lass was generated from the following �les:lib/PaTrigger.hlib/PaTrigger.
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100 Class Do
umentation6.27 PaVertex Class Referen
eVertex.#in
lude <PaVertex.h>Publi
 Member Fun
tions�oat X () 
onstVertex X position.�oat Y () 
onstVertex Y position.�oat Z () 
onstVertex Z position.�oat Pos (int i) 
onstVertex position X,Y,Z (i=0,1,2).�oat Cov (int i) 
onstVertex position 
ovarian
e matrix (3x3).�oat Chi2 () 
onst
χ2 of vertex �tint Ndf () 
onstNumber of degrees of freedom in vertex �t.int InParti
le () 
onstindex (in the PaEvent::vParti
le()) of in
omming parti
leint NOutParti
les () 
onstN outgoing parti
les.int iOutParti
le (int i) 
onstindex (in the PaEvent::vParti
le()) of outgoing parti
le # i (out of NOutParti
les() (p. 100))bool IsPrimary () 
onstTrue if the vertex is primary.bool IsBestPrimary () 
onstTrue if the vertex was tagged in CORAL as "best primary" (CsVertex::isBestVertex() fun
tion).int iMuPrimCoral () 
onstindex of mu' (in the PaEvent::vParti
le()) or -1 if mu' is not found (based on CORAL).int iOutMuPrimCoral () 
onstmu' position in outgoing parti
les list or -1 if mu' is not found (based on CORAL). For des
rip-tion see presentation ona Analysis Meeting by Yann Bedfer from May 2009.Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



6.27 PaVertex Class Referen
e 101int iMuPrim (bool 
he
kYokeSM2=true, bool reje
t2MuEvents=true, bool 
he
kCanBe-Muon=true, bool 
he
kHodos=true) 
onstindex of mu' (in the PaEvent::vParti
le()) or -1 if mu' is not found.int iOutMuPrim (bool 
he
kYokeSM2=true, bool reje
t2MuEvents=true, bool 
he
k-CanBeMuon=true, bool 
he
kHodos=true) 
onstmu' position in outgoing parti
les list or -1 if mu' is not found.int nMuPrim () 
onstnumber of identi�ed mu' in the vertexbool MuPrimCalled () 
onsthas the mu' identi�
ation been exe
uted?6.27.1 Detailed Des
riptionVertex. Re
onstru
ted vertex.If the vertex 
ontains beam parti
le (as in
oming), su
h vertex is 
alled primary (other vertexesare 
alled se
ondary).Warning:event may 
ontain no primary vertex or more then 1 primary vertex.there was no 
uts applied on "primary"--"se
ondary" spa
e separation. I.e. position ofse
ondary vertex may 
oin
ide with primary of even be more upstream.there was no 
uts applied on number of shared parti
les. E.g. all parti
les of se
ondaryvertex may also belongs to primary vertex.only 2-parti
le se
ondary vertexes are re
onstru
ted.Author:Sergei.Gerassimov�
ern.
h6.27.2 Member Fun
tion Do
umentation6.27.2.1 �oat PaVertex::Cov (int i) 
onst [inline℄Vertex position 
ovarian
e matrix (3x3).i=0,1,..,5 (elements of lower triangle of the matrix):X Y ZX 0 - -Y 1 2 -Z 3 4 5Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



102 Class Do
umentation6.27.2.2 int PaVertex::iMuPrim (bool 
he
kYokeSM2 = true, boolreje
t2MuEvents = true, bool 
he
kCanBeMuon = true, bool
he
kHodos = true) 
onstindex of mu' (in the PaEvent::vParti
le()) or -1 if mu' is not found. Mu' 
andidates are sear
hedonly in Primary Verti
es. A mu' 
andidate is a tra
k that:Has passed >30XX0Has Zlast after the Muon Filter 1Has the same sign as the beam parti
le (
he
ked based on SM2 polarisation)Belongs to a PV that does not 
ontain other outgoing muon tra
ks (mu tra
k passes 3previous requirements)It's extrapolation goes through the a
tive area of a pair of hodos
opes that gave the triggerIt does not 
ross the yoke of SM2It belongs to an event that does not 
ontain a tra
k that goes through the hole in theabsorber system Part of the 
he
ks 
an be turned o� via options.For detailed des
ription see presentation on Analysis Meeting by Konrad Klimaszewski fromNovember 2009.Parameters:
he
kYokeSM2 should mu' 
andidates 
rossing SM2 yoke be reje
tedreje
t2MuEvents should events with >=2 outgoing muon tra
ks
he
kCanBeMuon should events with tra
ks pointing to the absorbers hole be reje
ted
he
kHodos should mu' 
andidates be required to 
ross a
tive area of trigger hodos
ope pair
orresponding to one of the �red triggersWarning:In the 
ase of few mu' in the vertex (if reje
t2MuEvents==false), it returns index of muonwith bigger momentum.Author:Konrad.Klimaszewski�
ern.
hReferen
es PaTra
k::CanBeMuon(), PaTra
k::CrossYokeSM2(), PaSetup::Dete
tor(),PaField::getMagInfo(), PaTra
k::HasMom(), PaSetup::iDetFirst(), iOutParti
le(), IsPri-mary(), PaParti
le::iTra
k(), NOutParti
les(), PaTra
k::PointsHodos
opes(), PaTra
k::Q(),PaTra
k::qP(), Phast::Ref(), PaSetup::Ref(), PaEvent::RunNum(), PaEvent::vParti
le(),PaEvent::vTra
k(), PaTra
k::XX0(), PaDete
t::Z(), and PaTra
k::ZLast().Referen
ed by iOutMuPrim(), PaParti
le::IsMuPrim(), and nMuPrim().6.27.2.3 int PaVertex::iMuPrimCoral () 
onst [inline℄index of mu' (in the PaEvent::vParti
le()) or -1 if mu' is not found (based on CORAL). Fordes
ription see presentation ona Analysis Meeting by Yann Bedfer from May 2009.Warning:In the 
ase of few mu' in the vertex, it returns index of muon with bigger momentum.Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



6.27 PaVertex Class Referen
e 1036.27.2.4 int PaVertex::iOutMuPrim (bool 
he
kYokeSM2 = true, boolreje
t2MuEvents = true, bool 
he
kCanBeMuon = true, bool
he
kHodos = true) 
onstmu' position in outgoing parti
les list or -1 if mu' is not found. For des
ription see presentationon Analysis Meeting by Konrad Klimaszewski from November 2009.Parameters:
he
kYokeSM2 should mu' 
andidates 
rossing SM2 yoke be reje
tedreje
t2MuEvents should events with >=2 outgoing muon tra
ks
he
kCanBeMuon should events with tra
ks pointing to the absorbers hole be reje
ted
he
kHodos should mu' 
andidates be required to 
ross a
tive area of trigger hodos
ope pair
orresponding to one of the �red triggersWarning:In the 
ase of few mu' in the vertex (if reje
t2MuEvents==false), it returns index of muonwith bigger momentum.Author:Konrad.Klimaszewski�
ern.
hReferen
es iMuPrim().6.27.2.5 int PaVertex::iOutMuPrimCoral () 
onst [inline℄mu' position in outgoing parti
les list or -1 if mu' is not found (based on CORAL). For des
riptionsee presentation ona Analysis Meeting by Yann Bedfer from May 2009.Warning:In the 
ase of few mu' in the vertex, it returns position of muon with bigger momentum.6.27.2.6 int PaVertex::nMuPrim () 
onst [inline℄number of identi�ed mu' in the vertexWarning:if mu' identi�
ation was not exe
uted the PaVertex::iMuPrim() (p. 102) method will be
alled with default options.Referen
es iMuPrim(), and MuPrimCalled().The do
umentation for this 
lass was generated from the following �les:lib/PaVertex.hlib/PaVertex.
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104 Class Do
umentation6.28 Phast Class Referen
eGeneral purpose interfa
e.#in
lude <Phast.h>Publi
 Member Fun
tions�oat IntegratedBeamFlux ()
al
ulate estimation of total beam �ux.�oat TotalBeamFlux ()
al
ulate estimation of total beam �ux.int UserFlag (int i) 
onst�ag for user's 
ode set my -U options ("i" 
orresponds to -U option sequential number: 0,1,2...)int NUserFlag () 
onstnumber of user �ags given by the 
ommand line option(s) -Ustring TextUserFlag (int i) 
onsttext �ags for user's 
ode set my -T options ("i" 
orresponds to -T option sequential number:0,1,2...)int NTextUserFlag () 
onstnumber of text user �ags given by the 
ommand line option(s) -Tint NPro
essedSpills ()Number of pro
essed spills.Stati
 Publi
 Member Fun
tionsstati
 Phast & Ref ()Return 
onst referen
e to this obje
t.Publi
 Attributesve
tor< TTree ∗ > mso_setup_treespointers to output setup trees in the 
ase of multiple streams outputve
tor< TTree ∗ > mso_event_treespointers to output event trees in the 
ase of multiple streams outputTFile ∗ in_�lepointer to input ROOT �leTFile ∗ out_�le Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



6.28 Phast Class Referen
e 105pointer to output ROOT �lestring out_�le_nameoutput ROOT �le nameTFile ∗ h_�lepointer to opened histogram �leve
tor< string > mso_�le_namesoutput �le names in the 
ase of multiple streams outputve
tor< TFile ∗ > mso_�lespointers to output �les in the 
ase of multiple streams outputint NevTottotal number of events in all opened �lesint NevPro
number of pro
essed eventsint NevOutnumber of events saved in output �le�oat UserFieldS
ale [3℄User's �eld s
aling fa
tor for solenoid, SM1 and SM2 (used in PaField (p. 47)).bool next_�leset to "true" to jump to next input �lebool next_eventset to "true" to jump to next event (skipping other UserEvent fun
tions)6.28.1 Detailed Des
riptionGeneral purpose interfa
e. It's pla
e for various kind of 
ounters, pointers et
. a

essible every-where in the 
ode.All data-members are publi
.6.28.2 Member Fun
tion Do
umentation6.28.2.1 �oat Phast::IntegratedBeamFlux ()
al
ulate estimation of total beam �ux. Return number of beam parti
les, 
ounted by S
iFis
aler over sum of time intervals between 2 
onse
utive events if this time interval is not morethan 0.1 se
. (see histogram "Phast_h1_02" in hist.root/PhastHist)Double 
ounting in 
ase of group of events with overlapped spill-time intervals is avoided.This fun
tion gives better estimation of �ux for original (not �ltered out) samples of mDST eventsif events distributed over spill non-uniformly (grouped in time)Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



106 Class Do
umentation6.28.2.2 stati
 Phast& Phast::Ref () [inline, stati
℄Return 
onst referen
e to this obje
t. Could be used for a

ess to Phast (p. 104) from any pla
ein the 
ode.Example: Phast::Ref() (p. 106).NevPro
 - is number of pro
essed eventsReferen
ed by PaTra
k::CanBeMuon(), PaTra
k::FullKF(), PaField::getField(), PaVer-tex::iMuPrim(), PaParti
le::IsMuPrim(), PaTra
k::PointsHodos
opes(), PaSetup::Print(),PaEvent::Print(), PaDigit::Print(), and PaTra
k::Qui
kKF().6.28.2.3 �oat Phast::TotalBeamFlux ()
al
ulate estimation of total beam �ux. Return number of beam parti
les, 
ounted by SiFi s
aleras sum (over pro
essed data spills) of di�eren
es between s
aler 
ounts from last-in-spill event and�rst-in-spill.Please note, this is only estimation, as 
ompleteness of input sample is not guarantied.E.g. if you have in your sample all events from 1 spill, this fun
tion will returns you N =S
aler{last event} - S
aler{first event}.Even if fra
tion of events inside spill will be skipped, nevertheless you will get the same result.It is better to use this fun
tion for �ux estimation in the 
ase of redu
ed (�ltered out) samples ofmDST events.The do
umentation for this 
lass was generated from the following �les:lib/Phast.hlib/Phast.



Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



IndexAddNoisePaTPar, 84Azi PaTPar, 84BeamKiller2of3PaTrigger, 97BoostPaAlgo, 15, 16CalibConstPaCalorimCell, 31CanBeMuonPaTra
k, 92Chi2totPaTra
k, 92Cov PaVertex, 101CovMatrixPaTPar, 84CrossCellsPaAlgo, 16CrossYokeSM2PaTra
k, 92DaqDe
oErrorsPaEvent, 44DetRefPaMChit, 56Dip PaTPar, 85DoMW1IDPaAlgo, 17ExtrapNeutralPaTPar, 85ExtrapolatePaTPar, 85PaTra
k, 92FieldIntegPaTra
k, 92FindCDAPaTPar, 85FullKFPaTra
k, 93

GetBeamPolPaAlgo, 17getdEPaMaterialMaps, 51GetDepolarizationFa
torPaAlgo, 17, 18getdEStragglingPaMaterialMaps, 52GetDilutionFa
torPaAlgo, 18getFieldPaField, 47GetLikePaPid, 72GetLikeToBa
kgroundPaPid, 72GetMW1S
atMuonPaAlgo, 19GetRPaAlgo, 19GetRadiativeWeightPaAlgo, 19, 20getRadLengthPaMaterialMaps, 52GetSmoothedPaTra
k, 93, 94GetTargetLo
ationPaAlgo, 21HCal2PaTrigger, 97HitChi2PaTPar, 86iBeamPaMCvertex, 61iBestTrkRefPaMCtra
k, 59iCellPaCaloClus, 29PaCalorimeter, 33iDetPaHit, 50PaMChit, 56iGenParti
le



108 INDEXPaMCtra
k, 59iMuPrimPaVertex, 101iMuPrimCoralPaVertex, 102InA
tivePaDete
t, 37InMaterialMapPaMaterialMaps, 52Instan
ePaTrigger, 98InTargetPaAlgo, 21IntegratedBeamFluxPhast, 105iOutMuPrimPaVertex, 102iOutMuPrimCoralPaVertex, 103IsKaonPaPid, 72IsMuPrimPaParti
le, 68IsMuPrimFastPaParti
le, 69IsPileupPaMCvertex, 62IsPrimaryPaMCvertex, 62iTra
kPaMCtra
k, 59iTra
kOfOriginPaMCvertex, 62IWirePaDigit, 40KeepOnlyPaTra
k, 94lib/ Dire
tory Referen
e, 9LikePidPaPid, 73MassPaPid, 73MasterTriggerMaskPaEvent, 44MCgenPaEvent, 44, 45mEd
orPaCalorimCell, 31Mom3PaMCtra
k, 59mTd
or

PaCalorimCell, 32Multipli
ityCounterPaTrigger, 98Ndf PaTra
k, 94NHitsInDete
tPaMCtra
k, 59NMCtra
kPaMCvertex, 62nMuPrimPaVertex, 103NpadXPaRi
hDet, 77NVertexPaParti
le, 69OnlineFilterPaTrigger, 98operator()PaTPar, 86PaAlgo, 13Boost, 15, 16CrossCells, 16DoMW1ID, 17GetBeamPol, 17GetDepolarizationFa
tor, 17, 18GetDilutionFa
tor, 18GetMW1S
atMuon, 19GetR, 19GetRadiativeWeight, 19, 20GetTargetLo
ation, 21InTarget, 21Q2, 22RKutta, 23W2, 23, 24xbj, 24, 25Xf, 25, 26PaCaloCellType, 27PaCaloClus, 28iCell, 29PaCalorimCell, 31CalibConst, 31mEd
or, 31mTd
or, 32PaCalorimeter, 33iCell, 33PaDete
t, 35InA
tive, 37PaDigit, 39IWire, 40sMCreferen
e, 40vDigInfo, 40Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



INDEX 109PaEvent, 41DaqDe
oErrors, 44MasterTriggerMask, 44MCgen, 44, 45SubTriggerMask, 46PaField, 47getField, 47PaHit, 49iDet, 50PaMaterialMaps, 51getdE, 51getdEStraggling, 52getRadLength, 52InMaterialMap, 52PaMCgen, 54PaMChit, 55DetRef, 56iDet, 56Time, 56PaMCtra
k, 57iBestTrkRef, 59iGenParti
le, 59iTra
k, 59Mom3, 59NHitsInDete
t, 59sAllMChitRef, 59SetBestTrkRef, 60sMChitRef, 60PaMCvertex, 61iBeam, 61IsPileup, 62IsPrimary, 62iTra
kOfOrigin, 62NMCtra
k, 62PaMetaDB, 63Ref, 63TargetSpinZproj, 63vNminusOne, 64PaMtx, 65Print, 66PaParti
le, 67IsMuPrim, 68IsMuPrimFast, 69NVertex, 69ParInVtx, 69Q, 70RMass, 70PaPid, 71GetLike, 72GetLikeToBa
kground, 72IsKaon, 72LikePid, 73Mass, 73Se
ondLike, 73

Theta_Ch, 74PaRi
h, 75PaRi
hDet, 76NpadX, 77Pit
hX, 77Xlow, 77PaRi
hMirr, 78ParInVtxPaParti
le, 69PaSetup, 79Ref, 80TargetCenterZ, 80TargetPolarizations, 81vNminusOne, 81PaTPar, 82AddNoise, 84Azi, 84CovMatrix, 84Dip, 85ExtrapNeutral, 85Extrapolate, 85FindCDA, 85HitChi2, 86operator(), 86Phi, 86Print, 87Rotate, 87Theta, 87Update, 87PaTra
k, 89CanBeMuon, 92Chi2tot, 92CrossYokeSM2, 92Extrapolate, 92FieldInteg, 92FullKF, 93GetSmoothed, 93, 94KeepOnly, 94Ndf, 94PointsHodos
opes, 94Q, 95Qui
kKF, 95vTPar, 95ZFirst, 95ZLast, 96PaTrigger, 97BeamKiller2of3, 97HCal2, 97Instan
e, 98Multipli
ityCounter, 98OnlineFilter, 98PaVertex, 100Cov, 101iMuPrim, 101Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen



110 INDEXiMuPrimCoral, 102iOutMuPrim, 102iOutMuPrimCoral, 103nMuPrim, 103Phast, 104IntegratedBeamFlux, 105Ref, 105TotalBeamFlux, 106Phi PaTPar, 86Pit
hXPaRi
hDet, 77PointsHodos
opesPaTra
k, 94PrintPaMtx, 66PaTPar, 87Q PaParti
le, 70PaTra
k, 95Q2 PaAlgo, 22Qui
kKFPaTra
k, 95Ref PaMetaDB, 63PaSetup, 80Phast, 105RKuttaPaAlgo, 23RMassPaParti
le, 70RotatePaTPar, 87sAllMChitRefPaMCtra
k, 59Se
ondLikePaPid, 73SetBestTrkRefPaMCtra
k, 60sMChitRefPaMCtra
k, 60sMCreferen
ePaDigit, 40sr
/ Dire
tory Referen
e, 12SubTriggerMaskPaEvent, 46TargetCenterZPaSetup, 80TargetPolarizations

PaSetup, 81TargetSpinZprojPaMetaDB, 63ThetaPaTPar, 87Theta_ChPaPid, 74TimePaMChit, 56TotalBeamFluxPhast, 106UpdatePaTPar, 87vDigInfoPaDigit, 40vNminusOnePaMetaDB, 64PaSetup, 81vTParPaTra
k, 95W2 PaAlgo, 23, 24xbj PaAlgo, 24, 25Xf PaAlgo, 25, 26XlowPaRi
hDet, 77ZFirstPaTra
k, 95ZLastPaTra
k, 96

Generated on Thu Feb 16 22:12:38 2012 for PHAST by Doxygen


