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1 Introduction

This documentation provides the use of MdcCalibFunSvc. The MDC calibration constants can be accessed by the interface provided by MdcCalibFunSvc. It also provides some calibration functions, such as the conversion of drift time to drift distance.
2 Functions

2.1 Time to distance relation

The X-T relation is fitted to a 5th order polynomial (in the linear region) plus 1st order polynomial (near the edge regions). Only the 5th order polynomial is used now. X-T is given as a function of entrance angle of the track in rφ plane, for every 10 degrees
, and is determined on layer by layer basis. The entrance angle defined as φtrack-φhit, from –π/2 toπ/2. The default value is 0.

double getXtpar(int layid, int lr, int ord, double entrance = 0.0)

    Returns the parameter of X-T relation

    layid:     layer id of the hit

    lr:        flag of left or right of the hit

               0: left

               1: right

               2: unknown

    ord:      the order of the polynomial

    entrance:  entrance angle

double driftTimeToDist(double drifttime, int layid, int lr, double entrance = 0.0)
    Returns the drift distance. 
double rawTimeNoTOFToDist(double rawtimeNoTOF, int layid, int cellid, int lr, 




              double entrance = 0.0, double Q = 1000.0)
    Returns the drift distance. In this function, t0 and time walk are considered.

    rawtimeNoTOF:  rawtime – TOF, the same as DriftTime + T0 + TimeWalk

    Q:           default as 1000
double distToDriftTime(double dist, int layid, int lr, double entrance = 0.0)

    Returns the drift time.

dist:      drift distance

double distToRawTimeNoTOF(double dist, int layid, int cellid, int lr, 




              double entrance = 0.0, double Q = 1000.0)
    Returns the rawtimeNoTOF.    

2.2 Spacial resolution
The spacial resolution is examined as a function of drift distance. It is fitted to a 4th polynomial. The resolution is parameterized as two gaussian distributions. The full distribution has the resolution signed by sigma. sigma = sqrt(f*sigma1^2 + (1-f)*sigma2^2). Sigma1 is the resolution of the narrow component and sigma2 for wide component. f is the fraction of the narrow component. Now f is fixed to 80%.

double getSigma(int layid, int lr, double dist, double entrance = 0.0, 

double tanlam = 0.0, double z = 0.0, double Q = 1000.0)

    Returns the sigma at the given distance.
tanlam:    tangent of the dip angle

    z:         z coordinate of the hit

double getSigma1(int layid, int lr, double dist, double entrance = 0.0, 
double tanlam = 0.0, double z = 0.0, double Q = 1000.0)
    Returns the sigma1 at the given distance.
double getSigma2(int layid, int lr, double dist, double entrance = 0.0, 

double tanlam = 0.0, double z = 0.0, double Q = 1000.0);

    Returns the sigma2 at the given distance.
double getF(int layid, int lr, double dist, double entrance = 0.0, 

double tanlam = 0.0, double z = 0.0, double Q = 1000.0)

    Returns f.

double getSdpar(int stype, int layid, int lr, int ord, double entrance = 0.0, 

double tanlam = 0.0, double z = 0.0, double Q = 1000.0)

    Returns the parameter of the sigma-to-distance function.

    stype:    type of the parameter.

              0:   sigma

              1:   sigma1

              2:   sigma2

              3:   f

    ord:      the order of the polynomial

2.3 T0

T0 is determined for every readout channel.

double getT0(int layid, int cellid)
    Returns t0 for the given cell.

2.4 Parameters of wire position calibration
double getWshift(int layid, int cellid)

    Returns the shift of the given wire.
2.5 Time walk
The correlation of timing difference vs. pulse height of signal is shown below.

[image: image1.wmf]01

/

TPPQ

D=+

                              (1)
where P0 and P1 are parameters to be determined for every layer. 

double getTimeWalk(int layid, double Q)

    Returns the time walk for the given Q.

double getQtpar(int layid, int ord)

    Returns the parameters of the Q-T function.

    ord:     0 for P0 and 1 for P1.

3 The Unit
distance:                 mm

time:                    ns

special resolution (sigma):   mm

angle:                   rad
shift of the wire position:   mm
Q:                     fC

z:                      mm
4 Configuring the jobOption
The following should be added in the jobOption.

// load relevant libraries

ApplicationMgr.DLLs += { "MdcCalibFunSvc" };

ApplicationMgr.DLLs += { "MdcGeomSvc" };

ApplicationMgr.DLLs += {"CalibSvc"};
ApplicationMgr.ExtSvc += { "MdcGeomSvc" };
ApplicationMgr.ExtSvc += { "MdcCalibFunSvc" };
ApplicationMgr.ExtSvc += {"CalibMySQLCnvSvc", "CalibRootCnvSvc"} ;

ApplicationMgr.ExtSvc += {"CalibDataSvc"};
DetectorPersistencySvc.CnvServices += {"CalibMySQLCnvSvc","CalibRootCnvSvc"};

CalibDataSvc.CalibStorageType = 14;

CalibDataSvc.CalibRootName = "Calib";

CalibMySQLCnvSvc.Host = "202.122.35.54";

CalibMySQLCnvSvc.DbName = "calib";

CalibMySQLCnvSvc.Cal_Ver = "v101";

CalibMySQLCnvSvc.Sft_Ver = "4.3.0";

CalibMySQLCnvSvc.Cal_par = "/ihepbatch/bes/maqm/workarea/MdcCal_par.txt";

CalibMySQLCnvSvc.Rec_alg= "TrkReco";

CalibMySQLCnvSvc.Rec_par= "/ihepbatch/bes/maqm/workarea/MdcRec_par.txt";

CalibMySQLCnvSvc.Machine="lxplus";
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