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Electromagnetic Calorimeter = Muon Counter  RPC

CsI(T): L=28 cm Barrel: 9 layers
Barrel oz = 2.5% Endcaps: 8 layers
Endcap o = 5.0% Ospatiat=1.48 cm

« Main Draft Chamber (MDC) : £Z# =,
M & R F R T LUK BB S BE i

« Time of Flight (TOF) : ¥{TAHEHRMIEE.
MEHEE A TH) KITRTE] i

il : e
« ElectroMagnetic Calorimeter (EMC) : E, 1 ppppmmmm——— ,
MRS, WERHLRTER. (¢ B ——
« Super Conducting Solenoid : Stk ‘ \
=] _-H: + K e
- TRRLTHAN BESIII Detector
* Muon Counter (MUC) : MEuHIHiE, £  Main Drift Chamber Time Of Flight
%IJ/J/T[O Small cell, 43 layer Plastic scintillator
Oxy =130 um or(barrel) = 68 ps
dE/dx ~ 6% or(endcap) = 110 ps
op/p = 0.5% at 1GeV (update to 60 ps with MRPC)
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Cylindrical Gas Electron Multiplier (EfFfZSA{SigEE) |
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> do: iR Tx-yFEREZSIPRIES ¥
> ¢o: x-yFHEA, POCARFGILA

> i BN EREIE (UP), HAFSRRK T EGAYIEf

> zo. POCARYzALHR
> tand : AR REZL Sx-y L EAIRE

« |IP (Initial Point): IEFAEE FXHE S
« POCA (Point of closest approach)

P 3.3 iRl k1l 2 BoR

P = (dy, ¢o, &k, 29, tan)?.
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p=py -m

o

dE/dx(ME) — dE/dx(BiE)
o(dE /dx)
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5
b
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N
NN
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i
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<
4
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Normalized dEdx pulse height
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SdEdl, BERNENEEHWRTHEORN GTESL, ERTRET, TIHHE
2R ¢TI

. L
TPredict = B p; = p/E;, E, = /mlz + p?, (i=eumK,p)
l

S5MERT B ELEL:

TMeasure — TPredict 2
2 — l
o
=P oo e
Va“j);*m I:IB i ﬁlﬁ%
) ARG 2 Electro Magngtic hec: g
Iayers Calorimet ayers

SC
Solenoid
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ToF
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ToF

mass square / (GeV/c

: ‘ SC
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* Drift Chamber----Beijing Spectrometer(BEIIl) Experiment (cas.cn)

* https://www.sciencedirect.com/science/article/pii/S0168900209023870
o (EREIE N (BESI)ANZITTSRMHE)) EMaEE
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> LArhopiEEE 61, REEETUNT:
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e Jhp — pOm0, p0 — mHm-
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BEBRE:
Icvmfs/bes3.ihep.ac.cn/bes3sw/Boss/7.0.8/Analysis/Physics/RhopiAlg/RhopiAlg-00-00-23

[haokd@lxslc711 Rhop1Alg-00-00-23]$% 1s

/src IR (*.oxx) (MEIR D HTIEFF)
/<package-name> (h) (BEEmeaiEFPEREINEE)
/emt HIFR G

/share jobOptions3Z 4

/ X 8 6 kkkkkkkkkk

WER LB EER
I IES Y b

 cdcmt

« cmt clean — cmt config — cmt make

21
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Ve R

(312-331)
‘ |
* initialize(): ¥R (346-410)
o execute(): FHIEATIE e
o . w7z ERS (413-469)
- finalize(): HEHXLR (6_%8—727)

(851-926)
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src/rhopi.cxx

59 Rhopi::Rhopi(const std::string& name, ISvclLocator* pSvclLocator)
) Algorithm(name, pSvclLocator) {

o “FFXR"AILAMana txtBEEE K

//Declare the properties

653 declareProperty("vrOcut", m_vrOcut=1.0);
° ]E_%g éﬁ-léF- 64 declareProperty("vzOcut", m_vzOcut=5.0);
6" gecqarePropertyE"Energthresho]d", m_enﬁrgyThresh§1d=0.04);
=== \ SZ[1 {152 66 eclareProperty("GammaPhicut", m_gammaPhicCut=20.0);
° ﬁ#ﬁ?ﬂir—q:l EdefaUME 9' Bﬁ 67 declareProperty("GammaThetacut", m_gammaThetaCcut=20.0);
68 gecqarePropertyE"GammaAng1eCut", m_gamyaAng]eCut=20.0);
69 eclareProperty("Test4C", m_test4C = 1);
Eiljl\lj uyl\%ﬂygio declareProperty("Test5C", m_test5C = 1);

declareProperty("checkDedx", m_checkDedx = 1);
72 declarepProperty("checktof", m_checkTof = 1);

ana.txt (AT E1T7 2 FRIBEA)

#include "$ROOTIOROOT/share/joboptions_ReadRec.txt"

#include "$VERTEXFITROOT/share/jobOptions_vertexDbSvc.txt"

#include "$MAGNETICFIELDROOT/share/MagneticField.txt"

#include "$ABSCORROOT/share/joboptions_AbscCor.txt"

#include "$MCDECAYMODESVCROOT/share/GetDecayMode.txt"

#include "$MEASUREDECMSSVCROOT/share/anaoptions.txt"

#include "/workfs2/bes/peiyp/workarea/7.0.5/Analysis/Physics/RhopiAlg/RhopiAlg-00-00-23/share/joboptions_Rhopi.txt"

Rhopi .GammaAngleCut = 15;
Rhopi .EnergyThreshold = 0.025;
Rhopi.Test4cC=1;

// Input REC or DST file name
Eventcnvsvc.digiRootInputFile ={

"/besfs4/offline/data/705-1/jpsi/roundll/mc/tag/tagl/jpsi2018_stream001_run52962_filel.dst"
};

1 // Set output Tevel threshold (2=DEBUG, 3=INFO, 4=WARNING, 5=ERROR, 6=FATAL )
MessagesSvc.outputLevel = 5;

// Number of events to be processed (default is 10)
ApplicationMgr.EvtMax = 10000;

ApplicationMgr.HistogramPersistency = "ROOT";
NTuplesvc.output = { "FILE1l DATAFILE='resl.root' OPT='NEW'TYP='ROOT'"};
G
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StatusCode Rhopi:

initialize(){

MsgSt 1 S ; 3 . -

SHEIRSR. ICRMSReEtln: WRIEAl rhopl.cxx NTuple::Tuple* m_tuplel; ,

Tog << MSG::INFO << "in initialize()" << endmsg; NTup1e . Item<d0ub1e> m vx0:

(] — ]
NIl eeer el rtaplesvell, “Fceiyz®; NTuple::Item<double> m_vy0; -
Tuplerer Teliibuleovel), e NTuple::Item<double> m_vz0;  rhopi.h
m_tuplel = ntuplesvc()->book ("FILE1l/vxyz", CLID_ColumnwiseTuple, "ks N-Tuple example"); NTUp-l : :Item<dOUb]e> m—VFO;
Cnewlel ) (e ("vao" N NTuple::Item<double> m_rvxy0;
status = m_tuplel->a em ("vx0", m_vx0); . .
status = m_tug}e1->aggltem E"vyO", m_vygg; NTUp-l e::Item<double> m_I"VZO!
status = m_tuplel->additem ("vz0", m_vz0); " .
status = m_tup1e1—;add1tem ("vr0", m_vr0); NTu p-l €. Item<dOUb] e> m—erh1 0’
status = m_tuplel->addItem (“rvxyO m_rvxy0) ;
status = m_tuplel->additem ("rvz0", m_rvz0);

} status = m_tuplel->addItem ("rvph10 , m_rvphi0);
€ {
log << MSG::ERROR << " cannot book N-tuple:" << lTong(m_tuplel) << endmsg;

) StatuscCode: : FAILURE;

}

DO L R o i B AR AL i RO R A A R i

: : ks N-Tup] 1
[peiyp@lxs1c708 test]$ rl1 rhopi.root rhOpIrOOt *Entries :VXYZ17277 > T(S)ta1 :p AR 873718 bytes File Size = 936003 *
root [0] i Tree compr .04

¥ ¥ % v % %

*Br 0 :vx0

Fd kN

_file0... . vx0/D

Attaching file rhopi.root as
root [1] .1s

o *Entries : 17277 : Total Size= 139040 bytes File Size = 133683
TF-'-!e B rhopi.root 1 Trees *Baskets : 5 : Basket Size= 32000 bytes Compression= 1.04
TEilex rhopi.ro Gaudi Trees et o781 B o SIE NS 478 eIy e S OSRES SISV YOFe SIBTETAA a8 FEEL o) T8 e TSRS ST ATAIOY STEINS

KEY: TTree vXyz51 |ks N-Tuple example *Br 1 :vy0 vy0/D 2

KEY: TTree photon;] ks N-Tuple example *Entries : 17277 : Total Size= 139040 bytes File Size =

KEY: TTree dedx;1 |ks N-Tuple example *Baskets : Basket Size= 32000 bytes Compression=

KEY: TTree tofl;1 |ks N-Tuple example R PR P

KEY: TTree pid;1 |ks N-Tuple example “Br 2 :vz0 vz0/D ) .

KEY: TTree etot;1 |ks N-Tuple example *Entries : 17277 : Total Size= 139040 bytes File size =

KEY: TTree tof2:1 |ks N-Tuple example :-:Baskets . Basket Size= 32000 bytes Compression=

KEY: TTree fit4c;1|ks N-Tuple example *Br 37 ivr0 vr0/D

KEY: TTree fit5c;1|ks N-Tuple example *Entries : 17277 : Total Size= 139040 bytes File Size =

KEY: TTree geff;1 |ks N-Tuple example *Baskets : Basket Size= 32000 bytes Compression=

KEY: TTree tofe;l |ks N-Tuple example S
rant D1 Tc *Br 4 :rvxy0 : rvxy0/D *

*Entries : 17277 : Total Size= 139058 bytes File Size = 132724 *
*Baskets : 5 : Basket Size= 32000 bytes Compression= 1.04
7] TRE B Soinn PSR IS SR R SRR ST SRS SRS IS SR S ee sal %
« 'm RN EFEE . hF A AR T
’ *Entries : 17277 : Total Size= 139049 bytes File Size = 134401
f }—I—I:FI E’J% *Baskets : 5 : Basket Size= 32000 bytes Compression=  1.03
% *
= E E & *Br 6 :rvphiO g r‘vph%iO/D " 5
E |1=] *Entries : 17277 : Tota Size= 139067 bytes File Size =
o élﬁgl_'gl:l:lﬁ EiEﬁl\ KrOOtEFl *Baskets : 5 : Basket Size= 32000 bytes Compression=

B F
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« AMFHTEZEN=1T7

* rhopi.h, rhopi.cxx: initialize(), rhopi.cxx: execute()

statusCode Rhopi::initialize(){

Mshsteean, Tog (wsgevells: temeCll rhopi.cxx: initialize() NTuple::Tuple* m_tuplel;  rhopi.h

Tog << MSG::INFO << "in initialize()" << endmsg; NTup1e . s Item<d0ub1e> m vx0:
- _ ’

z'trﬁtl{:gggen:}?;glsj;'Iesvc() "FILE1/vxyz"); NTu p-l €:: Item<dOUb1 €> m_VyO;
€ htl ) m_tuplel = htl; R NTuple::Item<double> m_vz0;

m_tuplel = ntuplesvc()->book ("FILE1l/vxyz", CLID_ColumnwiseTuple, "ks N-Tuple example"); NTup-|E: :Item<d0ub1e> m_er;
(m_tuplel )  { NTuple::Item<double> m_rvxy0;

status = m_tuplel->additem ("vx0", m_vx0) ; . .
status = n_wplel-saddIren ('w0"! m_vyog; NTuple::Item<double> m_rvz0;
status = m_tuplel->additem ("vz0", m_vz0); . 10"
status = m_tuplel->additem ("vr0", m_vr0); NTu p-l e.: Item<dOUb1 e> m—erh1 0 ’
status = m_tuplel->additem ("rvxy0", m_rvxy0);
status = m_tuplel->additem ("rvz0", m_rvz0);

} status = m_tuplel->addItem ("rvph10 , m_rvphi0);

{

Tlog << MSG::ERROR << " cannot book N-tuple:" << Tlong(m_tuplel) << endmsg;

} StatuscCode: : FAILURE;

}

(int i = 0; i < evtRecEvent->totalcharged(); 1++){
EvtRecTrackIterator jtTrk=evtRecTrkcCol- >beg1n() +1;
(! (*itTrk)->isMdcTrackvalid())
RechcTrarc\k ;mdclrk _)(*n:Trk) >mdcTrack(), .
double pch=mdcTrk->p( h . t
double XommdcTH>x()} MOPI.CXX: execute
double yO=mdcTrk->y(Q);
double z0=mdcTrk->z();
double phiO=mdcTrk- >he11x(1),
double xv=xorigin.x();
double yv=xorigin.y(Q;
double Rxy=(x0- xv)*cos(ph10)+(y0 yv)*sin(phi0);
x0;
0

= RXy;

Hepvector a = mdcTrk->helix();

HepSymMatr'lx Ea = mdcTrk- >err().

HepPo1r|t3D point0(0.,0.,0.); the initial point for MDC recosntruction
HepPoint3D IP(xor1g1n[0] xor1g1n[1] xorigin[2]);

VFHelix helixip(point0,a,Ea);

helixip. p1vot(IP),

Hepvector vec1pa = helixip.aQ;

//helix P = (dO,phi0,kappa,z0,tan(lambda))

double RvxyO= fabs(vec‘lpa[o]). //the nearest distance to IP in xy plane
double RvzO=vecipa[3]; //the nearest distance to IP in z direction
double RvphiO=vecipa[1];

m_rvxyO=Rvxy0;

m_rvz0=Rvz0;

m_rvphi0O=RvphiO;
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o FRAEENBUREH NTree, B— T EHE—histogram
e root *.root
« TBrowser a ( root 5~ ThrowserT ~Ft)
.« ITAEHEHER AT

? & ROOT Object Browser — [m} X
igrowser ‘Eﬂe Edit View Options Tools Help
Files | Canvas_1 [x] | Editor 1 [)|
8. VY & DrawOptlon:" E]
(3root - 14000 F T T T Y T =
(L3 PROOF Sessions = - ]
£3ROOT Fies 12000 |- B
=g hopiroot = :
R 10000 |- 5
Ay w0 8000 |- =
B0 ' - :
V20 6000 |-~ =
*vro = ]
V0 4000 | =
20 = E
DA 2000 =
llpholon:! > 0 = L )JIL L L L
| dedx;1 -50 0 50 100 150
il!oﬂ:t
_Q_]pldn VXO
l'etol:! v v
' @ |tof2;1 Command ’
| fit4c;
!‘ ﬁ;;:: Command (local): [ [Z]
o |geff:1 2
Filter: [ All Files (*.%) [~
[ 4
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execute()

StatusCode Rhopi::execute() {

std::cout << "execute()" << std::endl;
MsgStream log(msgsvc(), name()); °

Tog << MSG::INFO << "in execute()" << endreq;

SmartDataPtr<Event::EventHeader> eventHeader(eventsvc(),"/Event/EventHeader™);
int runNo=eventHeader->runNumber(
int event= eventHeader >eventNumber() ; L4
log << MSG: :DEBUG << run, evtnum =

<< runNo << "

<< event <<endreq;
cout<<"event "<<event<<endl;
NCutO++;

EventModel::

log << MSG::INFO << "get event tag OK" << endreq;

log << MSG::DEBUG <<'"ncharg, nneu, tottks = " ®
<< evtRecEvent->totalcharged() << : . :

<< evtRecEvent->totalNeutral() << ;
<< evtReckEvent->totalTracks() <<endreq;

SmartDataPtr<EvtRecEvent> evtRecEvent(eventsvc(),

//

EvtRec::EVtRecEvent);

rh; TR

FEBZLEL 2

rersity of Science and Technology of China

Event by Event !

RUN STATUS LIST

BN EHBEHE—RrunS S5events
& xexecute(){NLIE—N
event, AIBSEEEH N T— event

Run 1 - RuN2 - Run3

|ID run_number |start time end_time total _event |status

51705 71150 2022-01-19 08:33:45 | 2022-01-19 09:35:02 | 5058422 | Good

e—_————,. 51704 (717} 2022-01-19 07:23:56 | 2022-01-19 08:25:22 4851754 | Good
i- i 51703 | 7114\ 2022-01-19 06:26:00 | 2022-01-19 07:15:42 (4192731 | Good
I i 5170271147 2022-01-19 05:03:42 | 2022-01-19 06:05:47 4925395 | Good
: Event : [s1701[71146 2022-01-19 03:54:26 | 2022-01-19 04:55:44 4876583 | Good
i (0 - Total) H 5170071145 \ 2022-01-19 02:43:56 | 2022-01-19 03:4546 4976439 | Good
i ! 5169971144\ [2022-01-1901:34:22 [2022-01-19 0235:42 | 4914805 | Good
H ' 5169871143 \ 2022-01-19 00:24:50 | 2022-01-19 01:25:51 4905122 | Good
Ve e ——— 8l [s1697[71142 \2022-01-1823:13;41 2022-01-19 00:13:55 | 4898783 | Good
51696 71141 022-01-18 22:03:33 | 2022-01-18 23:05:54 | 5020576 | Good

T s

Run Number: 71150 Status : Good

Track O Tt

1 n

Total number of Events : 5058422

Run Task : psi(3770)

Magnet Current : 3369.5872A

HIT_MAP : Normal

HV : Normal

Other Problems : NO

Shift Chief : Zhefei Tian

Other comment :

beam type : collision

2022-01-19 09:38:30

Start Time : 2022-01-19 08:33:45  End Time : 2022-01-19 09:35:02

initialied beam energy : 1.8932GeV

Lum(Begin Run) : 19646.742 Lum(End Run) : 19648.674

27
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(int i = 0; i < evtRecEvent->totalcCharged(); i++){ Ivertexbbsvc* vtxsve; ;
“EvtRecTrackIterator itTrk= evtRecTrkcol->begin() + 1; | Gaudi::svcLocator()->service("vertexbbsvc", vtxsvc);
F( (itTrk)->isMmdcTrackvalid()) c | T (vtxsvc->isvertexvalid()){

% _ (* double* dbv = vtxsvc->Primaryvertex();
Sgﬁg?ngiﬁkmdg$glrEp()f k& >mdcTrack(), //doub1e* VvV = vtxsvc->SigmaPrimaryvertex();

double x0=mdcTrk->x(); Hepvector dbv_= m_reader.?rimaryVertex(runNo); )
double yO=mdcTrk->y(); Hepvector vv = m_reader.SigmaPrimaryVertex(runNo);

double zO=mdcTrk->z(); xorigin.setx(dbv[0]);

. xorigin.setY(dbv[1]);
double phiO=mdcTrk->helix(1); ] :
double xv=xorigin.x(); e bl

y double yv=xorigin.y(Q;
73 double Rxy=(x0- xv)*cos(ph10)+(y0-yv)*sin(phi0);

m_vx0 = x0;
m_vy0 = yO0;
s I ©IP: AT, MEUERS
m_vr0 = RXy; \l\\\’ Z
Hepvector a = mdcTrk->helix();
HepSymMatrix Ea = mdcTrk->err();
HepPoint3D point0(0.,0.,0.); // the ipAtial point for MDC recosntruction
HepP?intaD1IP(x?rigin[0],xo;igin[l],x rigin[2]);
VFHelix helixip(point0,a,Ea); - ++
helixip.pivot(IP); ° 'fI.L gﬁﬁ%‘]?’_ J\)EW

Hepvector vecipa = helixip.a(Q;

//helix P = (d0,phiO,kappa,z0,tan(lambda))
double RvxyO=fabs(vecipa[0]); //the nearest distance to IP in xy plane
double RvzO=vecipa[3]; //the nearest distance to IP in z direc
double RvphiO=vecipal[l];
m_rvxy0=Rvxy0;
m_rvz0=Rvz0;
m_rvphiO=RvphiO;

(HEFRF S %ﬁﬁfﬁ%)

« BEATEULRFERIEHEEK

m_tuplel->write();
)5 // if(fabs(z0) >= m_vzOcut) continue;
6 // if(fabs(Rxy) >= m_vrOcut) continue;

1T (fabs(Rvz0) >= 10.0) [ s
f(fabs(Rvxy0) >= 1.0) « :

feturn StatusCode::SUCCESS: H x| event

iGood. push_back(i);
ncharge += mdcTrk->charge();

// Finish Good charged Track Selection
int nGood = 1Good.sizg();

f((nGood != 2)||(ncharge!=0)){
| Statuscode: : SUCCESS;

" v

nGood << , " << ncharge << endreq;
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«d

vint iGam;
1Gam.c1ear(),

(int i = evtRecEvent->totalcCharged(); i< evtRecEvent->totalTracks(); i++) {

EvtRecTrackIterator itTrk=evtRecTrkCol- >beg1n() + 13
(' FitTrk) - >1sEmcShowerVa11d())
RecEmcShower *emcTrk = (*itTrk)- >emcShower(),
Hep3vector emcpos(emcTrk->x(), emcTrk->y(), emcTrk->z());
// find the nearest charged track
double dthe 200.;
double dphi 200.;
double dang = 200, :

(int j = 0; j < evtRecEvent->totalcCharged(); j++) {
EvtRecTrackIterator jtTrk = evtRecTrkCol- >beg1n() + 33
(! (*jtTrk) ->isExtTrackvalid())

double angd
double thed
double phid

extpos.angle(emcpos);
extpos.theta() - emcpos.theta();
extpos.deltaPhi (emcpos);

phid = fmod(phid+CLHEP: : twopi+CLHEP:
(angd < dang){

thed = fmod(thed+CLHEP: : twopi+CLHEP: :twopi+pi, CLHEP::twopi) - CLHEP:
:twopi+pi, CLHEP::twopi) - CLHEP:

pi;
1pi;

(dang>=200) ;
double eraw = emcTrk->energy();
dthe = dthe * 180 / (CLHEP::pi);
dphi = dphi * 180 / (CLHEP::pi);
dang = dang * 180 / (CLHEP::pi);

m_dthe = dthe;
m_dphi = dphi;
m_dang = dang;
m_eraw = eraw;

wiTrTe Ty

_E;$é;L< m_energQThresho1d) ;
(fabs(dang) < m_gammaAngleCut) :

iGam.push_back(i);

Vp4 pGam;
pGam.clear();
(int 1 = 0; 1 < nGam; i++) {
EvtRecTrackIterator itTrk = evtRecTrkCol->begin() + iGam[i];
RecEmcShower* emcTrk = (*itTrk)->emcShower();

double eraw = emcTrk->energy();
N -
HF T

double phi = emcTrk->phi(Q;
17

double the = emcTrk->theta();

anl orentzVector p‘r rk-
ptrk.setPx(eraw*sin(the)*cos(phi));
ptrk.setPy(eraw*sin(the)*sin(phi));
ptrk.setPz(eraw*cos(the));
ptrk.setE(eraw);

Re%E:E$;EciemgégyzﬁeﬁuébgE25k2_>?§§Track() : // ptrk = ptrk.boost(-0.011,0,0);// boost to cms
Hep3Vector extpos = extTrk->emcPosition(); .
double ctht = extpos.cosTheta(emcpos); 3 pGam. push_back (ptrk) ;

MFiF, BEARETERE,

it = 3 xBTS AT RERETA &/

K, —RRXERNEARTE
PMEE, ATHRRFIBERN~E

BYshower.

MFAFREKRBERTFTn.

;; Finish Good Photon Selection %EMC{[E “HEEEL” ’ ﬁ%%‘q:l
/7 shower, EERFEIH—TTHIE.

int nGam = iGam.size();

| (nGam<2)tll

StatusCode:
3

Ncut2++;

EBUG < ood Photon << nGam

:SUCCESS;

29
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//
// check dedx infomation = 1
// %
/7 RN p=pBy -m
(m_checkpedx == 1) { 2 E p
(int 1 = 0; 1 < nGood; i++) { 2 1 F
EvtRecTrackIterator 1tTrk = evtRecTrkCol->begin() + iGood[i]; = i K
('(*1tTrk)->isMdcTrackvalid()) ; 5 08 E s
(1(*1tTrk)->1sMmdcDedxvalid()) : - i
RecMdcTrack® mdcTrk = (*7tTrk)- >mdcTracI<(), -.; [
RecMdcDedx* dedxTrk = (*1tTrk)->mdcDedx(); g 0.6 - 5,
m_ptrk = mdcTrk->pQ); = TR Y SO R L .
£ 04 F R
m_chie = dedxTrk->chiE(Q); - - /Tt By 2% *?W%'ﬁw
m_chimu = dedxTrk->chimu(); z"(),-_Hl._‘,“_,‘”,_“,H_h_‘
m_chipi = dedxTrk->chiPi(); 5%
m_chik = dedxTrk- >Ch'IKO, 0 0.2 0.4 0.6 0.8 | 1.2 1.4
m_chip = dedxTrk->chir(); p/(GeV/c)
m_ghit = dedxTrk->numGoodHits();
m_thit = dedxTrk->numTotalHits();
m_probPH = dedxTrk->probPH();
m_normPH = dedxTrk->normPH() ; : = =T A
m_tuple7->write(); I)n\IJ EE*!L%:J:MDCEPE,J EE,%_, BeI1ll J&E:'é:?:U?hL?:
}
}

dFE .ZZ 1 1 2771’602/32’72]11113)( 2 6(57)
—<E> I N2 ABZ [—lll 12 —,[3 ——2—

dE/dx(NE) — dE/dx(HiLE)

X = SCdE/a RehEX: —3_5 OCﬁi, HEBERERFREIE,

HRIEJEdX(E 2RI SCIMRL 231
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// check TOF infomation - - - e s -
/7 (status->Tayer()==1){ //layerl
(m_checkTof == 1) {
(int i = 0; 1 < nGood; i++) { (status->layer()==2){//layer2
EvtRecTrackIterator 1itTrk = evtRecTrkCol->begin() + iGood[i];
(' (*1tTrk) ->isMdcTrackvalid()) ;

(1 C*itTrk) ->isTofTrackvalid()) ; TOFE"J*@%H%% I‘ﬁj}%

RecMdcTrack * mdcTrk = (¥i1tTrk)->mdcTrack();
smartRefVector<RecTofTrack> tofTrkCol = (*itTrk)->tofTrack();

double ptrk = mdcTrk->p(Q);

P A T T T e R TIPS B TOF R RATR ).

TofHitStatus *status = TofHitStatus;
status->setStatus((*iter_tof)->status());
(! (status->is_barrel())){//endcap t —_ L
( !(status->is_counter()) ) A4 - C
( status->layer()!=0 ) ;//1ayerl

doubTe path=(Fiter_tof)->path(Q); // 7

couble tof = Citer_totof S « SdE/AxEREL, HESKITRIEISCIN

doubTle ph

double rhit - (*iter_tof)->zrhit();
double qual = 0.0 + (*iter_tof)->quality();
double cntr = 0.0 + (*iter_tof)->tofID();
double texp[5];
Gint 3 =05 J <55 j++) { 1.2
double gb = ptrk/xmass[j]; Ly Y C
double beta = gb/sqrt(l+gb*gh); ) I p
texp[j] = 10 * path /beta/velc; 2 I F el >
m_cntr_etof = cntr; 9 -
m_ptot_etof = ptrk; ©) 0.8 ¢
m_ph_etof = ph; = 0.6 o
m_rh'i_lt_eto; = r'h'i_lt; o 0 C
m_qual_eto = qual; L= L
m_te_etoff = to; - texpEO%; § 04 - K .
m_tmu_eto = tof - texp[l]; o ! ot bars 4 e 4
m_tpi_etof = tof - texp[2]; ” 02! me‘rwf?ri_“;‘e‘l;’z}jr'- ARG 3 S
m_tk_etof = tof - texp[3]; 2 o T e RN e, ]
m_tp_etof = tof - texp[4]; < L o i A Th R0 e e T
m_tuple8->write(); £ 0 Fe W~M‘m‘h% T
{//barrel 02!
( !(status->is_counter()) ) 1 /7 e
(status->layer()==1){ //layerl 0.4 BEaOm sy pae s RNl DO Y, Ky IOl
T 2 .
TCUE) — T(HAE) | 0 02 04 06 08 1 12 14

p/(GeV/e)
o(T) 30
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ParticleID *pid = ParticleID::instance();
(int i = 0; i < nGood; i++) {
EvtRecTrackIterator itTrk = evtRecTrkCol->begin() + iGood[i];
// if(pid) delete pid;
pid->init();
pid->setMethod(pid->methodProbability());
// pid->setMethod(pid->methodLikelihood()); //for Likelihood Method

pid->setChiMincut(4);
Dig—>setRe§TraEk(;1tTrk):d 5 - O - 0 - =6
pid->usePidsys(pid->useDedx pid->useTofl pid->useTof2 pid->useTofE ; S ~
pid->identify(pid->onlyPion() pid->onlyKaon()); // seperater Pion/Kaon dEdXETOFE{ééﬁU
= ATy pid—oniyrPion(JJ:
// pid->identify(pid->onlykaon());
pid->calculate();
(! (pid- >IsP1dInf0VaT1d()))
RecMdcTrack® mdcTrk = (*1tTrk)- >mdcTrack(),
m_ptrk_pid = mdcTrk->pQ);
m_cost_pid = cos(mdcTrk->theta());
m_dedx_pid = pid->chiDedx(2);
m_tofl_pid = pid->chiTof1l(2);
m_tof2_pid = pid->chiTof2(2);
m_prob_pid = pid- >probP1on(),
m_tuplell->write();

(pid->probpPion() < 0.001 ||| (pid->probPion() < pid->probkaon())) ;
// if(pid->probPion() < 0.001) Leentinte:
// if(pid->pdf(2)<pid->pdf(3)) continue; // for Likelihood Method(0=electron l=muo

RecMdcKalTrack® mdcKalTrk = (*itTrk)->mdcKalTrack();{/After ParticleID, use RecMdc
RecMdcKalTrack: :setPidType (RecMdcKalTrack::pion);/{PID can set to electron, muon

(mdckalTrk->charge() >0) {
ipip.push_back(iGood[i]);

HepLorentzVector ptrk; RecMdcKalTrack *pipTrk = (*(evtRecTrkCol->begin()+ipip[0]))->mdcKalTrack();

ptrk.setPx(mdeKalTrk->px()); RecMdcKalTrack *pimTrk = (¥*(evtRecTrkCol->begin(Q+ipim[0]))->mdcKalTrack();

ptrk.setPy(mdckalTrk->py());

ptrk.setPz(mdckalTrk->pz()); wTrackParameter wvpipTrk, wvpimTrk;

double p3 = ptrk.mag(Q); wvpipTrk = WTrackParameter(mp1, p1pTrk >getZHelix(), pipTrk->getZError());

ptrk.setE(sqrt(p3*p3+mpi*mpi)); wvpimTrk = wWTrackParameter(mpi, pimTrk->getzHelix(), pimTrk->getZError());
// ptrk = ptrk.boost(-0.011,0,0);//boost to cms

Ppip- ush_back(prri; PIDzfE, BffiERN TR, ERFRTHRE.
RechcTrackﬂi&jqRechcKaITracko AE

AERIEH, HTIRUE 31
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// o RERTEEXRBTRE—NMIS

// Test vertex fit - ZEWRFHEDRE, BTN 5~%
]’ﬁlﬁ “Eé”

HepPoint3D vx(0., 0., 0.);

gep§¥mM§trix Evx(3, 0);

ouble bx = 1E+6; 28D

goug:lle By = 1E+6; 7‘)] 'I&E_ D

ouble bz = 1E+6; /\ o 1

o] Spdh | RREES

Evx[1][1] = y""' Y d S/

Evx[2][2] = bz*bz; g POCA

VertexParameter vxpar; 2
vxpar.setvx(vx); POCA P
vxpar.setEvx(Evx) ;

VertexFit* vtxfit = VertexFit::instance();

vixfit->init();

vtxfit->AddTrack(0, [wvpipTrk); Swim

vitxfit->AddTrack(l, |wvpimTrk);

vtxfit->Addvertex(0, vxpar,0, I);
(vtxfit->Fit(0)) SUCCESS;

vixfit->swim(0);

vixfit->wtrk(0);
vixfit->wtrk(1);

wTrackParameter wpip
wTrackParameter wpim

Sy
1

Vertex
32
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F(m_testdc==1) {

}
18T
1\,

HepLorentzvector ecms(0.034,0,0,3.097);

. - EEFMAFIRERY ERTIEE
('|gt i= (’), i < nGam-1; i++) { . ] . . éiﬂ'g{ﬁlj}]ﬂé{]io ﬁr‘%":

RecEmcShower #glTrk = (*(evtRecTrkcol->bhegin()+iGam[i]))->emcShower();

Etce%grﬁc%hzvy:ﬂtl ’ g%T;knfa?’ (Jexaec{:TrkCOW ->begin()+iGam[j1))->emcShower(); \/ q‘)] 3|EII_.\ lll:l Ej] % ..‘:.F 'I‘E- ( Ill:l /I\ g/\] EE )
K AT Ak 0, Wpip) ; v dhja)& *}E?{&Q/\] 3

kmfit->AddTrack(l, wpim); ]

(nFr o AdeTrack(: 00" 2o} + EBIIFUSIEREMRRIE L &IFRIE
kmf1t—>AddEouqum?ntqm(O: ecms) ; s =

boc()lkglsq{— kmfit->Fit(); -?jzt'?éﬂ , Xq-'fI. |'7‘Fﬁ_/E1I3

double chi2 = kmfit->chisq(Q);
(chi2 < chisq) {

chisq = chi2;
igl = 1Gam[1], 249 TF(m_test5c==1) { = =
192 = iGam[j]; 343 //  double ecms = 3.097;
} 84/ HepLorentzVector ecms(O 034,0,0,3.097);
¥ 34 double chisq = 9999.
¥ 3 int igl = -1;
} 347 int ig2 = -1;
. 848 (int i = 0; i < nGam-1; i++) {
(chisq < 200) { . . 3 RecEmcShower #g1Trk = (¥*(evtRecTrkcol->begin()+iGam[i]))->emcShower();
RecEmcShower #*glTrk = (*(evtRecTrkcCol->begin()+igl))->emcShower(); ( “(int j = i+1; j < nGam; j++) {
RecEmcShower *g2Trk = (*(evtRecTrkCol->begin()+ig2))->emcShower(); 351 RecEmcShower *g2Trk = (*(evtRecTrkCol->begin()+iGam[j]))->emcShower();
kmfit->init(Q); 852 kmfit->init(Q;
kmfit->AddTrack(0, wpip); 353 kmfit->AddTrack(0, wpip);
kmfit->AddTrack(1l, wpim); kmfit->AddTrack(1l, wpim);

kmfit->AddTrack(2, 0.0, glTrk); 355 kmfit->AddTrack(2, 0.0, glTrk);

5C

kmfit- >AddFourMomentum(O ecmsj; Zl(:: kmfit->AddResonance(0, 0.135, 2, 3);
=Rt O kmf1t >AddFourMomentum(l, ecms),
(Oksq) { CHemfrt=—=FTt () ue,; g ' ’
HepLorentzvector ppi0 = kmfit->pfit(2) + kmfit->pfit(3); 0 ('kmf1t >Fit(1)) continue; //if(!kmfit->Fit()) continue;
m_mpi0 = ppi0.mQ); 36 booT oksq = kmfit->Fit(Q);
m_chil = kmfit->chisq(); 4 “(oksq) { )
m_tupled->write(); 363 doubTe chi2 = kmfit->chisqQ;
Ncutd++; : “(chi2 < chisq) {
} 36 chisq = chi2;
} 5 igl = 1Gam[1];
367 ig2 = iGam[j];

SEEERBIMIAER, 28 )
WA M. .
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« TFinitialize()# E X tree Stuple
- TEMER, FEBIwite)RFEE A rootd
. Write()fF, tupledfim TELMN

NTuplePtr nt5(ntuplesvc(), "FILELl/fit5c");
( nt5 ) m_tuple5 = nt5;

m_tuple5 = ntuplesvc()->book ("FILEl/fit5c", CLID_ColumnwiseTuple, "ks N-Tuple example™);
{

( m_tuple5 )
status = m_tuple5->additem ("chi2", m_chi2);
status = m_tuple5->addItem ("mrh0", m_mrh0) ;
status = m_tuple5->addIitem ("mrhp", m_mrhp) ;
status = m_tuple5->addIitem ("mrhm", _mrhm),

AT T ERYAATF hep AR

log << MSG::ERROR << " Cannot book N-tuple:" << Tong(m_tuple5) << endmsg;
StatusCode: : FAILURE;
¥

¥

m_chi?2 |= kmfit->chisq(Q);

m_mrhQ % prhoO.m();

m_mrhp £ prhop.m();

m_mrhm £ prhom.m();

doubTle egl = (kmf1t >pfit(2)).e);
double eg2 = (kmfit->pfit(3)).e();
double fcos = abs(egl-eg2)/ppi0.rho();
m_tuple5->write();

35
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StatusCode Rhopi::finalize() {

cout<<"total number: "<<NcutO<<endl; . dStI:Fl H’gﬁﬁﬁgﬁlﬁ&m ;TEE’ :J:j:l,',f-f
cout<<"nGood==2, nCharge==0: "<<Necutl<<endl; . .

cout<<'"nGam>=2: "<<Ncut2<<endl; flnallze()

cout<<'"Pass Pid: "<<Ncut3<<endl; -

cout<<"Pass 4cC: "<<Ncutd4<<endl; ° Fﬁ:J:%TCUt flow

cout<<"Pass 5C: "<<Ncut5<<endl; —y—
cout<<"J/psi->rho0 pi0: "<<Ncutb<<endl; ° &TYE?J%#)?EF_ / EszJEIJ—A*-F:L,\
MsgStream log(msgSvc(), name());

Tog << MSG::INFO << "in finalize()" << endmsg;

StatusCode: : SUCCESS;

1og << MSG::DEBUG << ﬁééod totcharge = " << nGood << : << nCharge << endreq;
((nGood = 2)||(ncharge'—0)){
=turn StatusCode: :SUCCESS;

NEUt1++;
1og << MSG::DEBUG << "num Good Photon " << nGam << " , " <<evtRecEvent->totalNeutral()<<endreq;
464 “(nGam<2){
465 " ~turn StatusCode: :SUCCESS;
Ncut2++;
Selection Criteria Absolute Efficiency (%) | Relative Efficiency (%)
. . L. . Good Charged Tracks and PID 66.74 -
int ron 1313'213285 Vertex Fit 65.22 97.73
(npip*npim != ) 1) ’ SUCCESS; Good Shower Selection 57.68 88.45
! Kinematic Fit 48.39 83.89
Neut3++; X% < 15and L/op > 2.0 42.88 88.61
X2 <10 35.17 82.01
|Mprr — M5| < 8MeV/c 33.19 94.37
Mol < 1.15GeV/c? 32.92 99.19
7 Asymmetry 28.33 86.05
OA.S hower > 10° 24.13 85.19 36
0.88 < M,’,"“"” < 0.98(GeV/c?) 21.09 87.39
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finalize()

—RRERN AT A1 T R TIRT YRR -

ApplicationMgr INFO Application Manager Stopped successfully
Total number: 20000

Nmc: 20000

nGood>=2: 19599

npbar>=1 && npip>=1: 14303

nGam>=1: 13136

Vertex sel(ST): 12669

Npick (ST): 12669

nGood>=6: 1302

np>=1 && npim>=1: 1195

Vertex sel(DT):; 1134
nep>=1 && nem>=1: 374
ApplicationMgr INFO Application Manager Finalized successfully
ApplicationMgr INFO Application Manager Terminated successfully
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. BESIII 50|28
¢ BANFIRMZE(MDC, TOF, EMC, MUC)RYEEIhEE
o SIEERFENELE:

* initialize()
« execute() —— event by event
* Finalize()

.« execute() TEGS:
« T E 123 5showeriszBY
. RIFLRI(PID)
- IMm=ilE
- EBEEFIE
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