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Clasl2root Download

You will first need hipo

git clone --recurse-submodules https://github.com/gavalian/hipo

git clone --recurse-submodules https://github.com/jeffersonlab/clas12root.git
cd clas12root

git checkout tutorial

setenv CLAS12ROOT $PWD

setenv PATH "$PATH":"$CLAS12ROOT/bin"

setenv HIPO /Where/did/l/put/my/hipo

JinstallC12Root

Get file from ifarm : ~devita/skim.hipo
Or http://nuclear.gla.ac.uk/~dglazier/skim.hipo



https://github.com/gavalian/hipo
https://github.com/jeffersonlab/clas12root.git

CLAS12ROOT on ifarm

source /group/clasl2/packages/setup.csh
(or setup.sh for bash)

module load clas12/pro




Why CLAS12ROOT °?

ROOT provides many useful tools for data analysis
CLAS12 HiPO file 1s compact

npcglazier2.dglazier> 1s -lh /work/jlab/clasl2data/v16/skim9 5038.hipo
-rw-r--r-- 1 dglazier dglazier 3.7G Aug 30 10:25 /work/jlab/clasl2data/v16/skim9_5038.hipo

npcglazier2.dglazier> 1s dst2root/skim9 5038.hipo.root -1h
-rw-r--r-- 1 dglazier dglazier 5.7G Oct 29 16:40 dst2root/skim9 5038.hipo.root

and fast to read (7.5 Gb ROOT 7.0 Gb Hipo SSD)

treelLZ4->Draw("sqrt(px*px+py*py+pz*pz)*sqrt(vx*vx+vy*vy+vz*vz)
*status/4000.0*pid>>(200,-10000,10000)","", "hist");

ROOT ROOT HIPO HIPO
TTREE DATAFRAME CLAS12ROOT CLAS12ROOQOT dev
438 s 223 S 40 s 28 s

And 1s the default format for DSTs,
no overhead for converting to ROOT
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CLAS12RO0OT (@JeffersonlLab Github

L] JeffersonLab / clas12root @unwatch~ 6  Wstar 0  YFork 1
<> Code Issues 0 Pull requests 0 Projects 0 Wiki Security Insights Settings
CLAS12 analysis tools for HIPO data using C++ and ROOT Edit

Manage topics

P 16 commits ¥ 1 branch © 1 release 42 2 contributors
e n
Branch: master ~ New pull request Create new file Upload files Find file
dglazier Merge pull request #2 from dglazier/master = --- Latest commit cd92bg82 on 30 Aug
i Clas12Banks Fix FTBasedPid so clas12reader::getByID is based on FT based Pid if c... 2 months ago
@ Clas12Root add ftb particle to bank hist 2 months ago
@ RunRoot refactor from clas12tool to clas12root 3 months ago
i cmake #1 3 months ago
@ docs #1 3 months ago
i hipo4 #1 3 months ago
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CLAS12RO0OT (@Jeffersonlab Instructions

Clas12Root

Data Analysis Tooks for hipa data formal

tor T

Clas1.

anks -> Clas12Root

HEW e e use 30 extermial hipad repozaory. This Must e Gcinied st WIB e Yarate HIFC wnen Issing, The tiss
rom hipoipad wilbe copled here fo Hipod.

For i 1Brary see MIBS/BELD ComigavaranmIze

e ermoor,
e ciasses via cmane

ROOT aictionaries

Ths gemes the r—
the daa

For aclual Cias 12Banks defintions see HIPO4 DET:

Also see c++ function for accessing banks "Cheat sheet™
AccesssingBankDatalnCpp.txt in the top level directory.

apesating on
cias12 o DSTS.

To Download

ot clane

o ciasszract
To setup Run ROOT
for cshre

Seter GLASTZRODT SFWD (e SCHul Batn Gan he Aoded In Your Bashrc of trhre)

seteny FATH "SPATH™"SCLAS 12ROOTIET

etern HIPG Ameramps.
ertor basn
o CLAS 12R00T-$PWD

export PATH="SPATH S CLAS 12RO0T T

export HIPO-Tmers

-

To install

Instanc1zstcot

8 there are Iszuss win cmake and your RODTEYS you can by weng ihe local FIRIROOT fle. Edi the Chaked st ix Nles
remoinrg the Ines wih camment SEUSERODTSYS and uncommend e lins

ncuce *cmske/F AndRGOT. caske™ )

- you the frst vou
REC:Farlice 92, or partcle->geioz), you wik ind Pz wil wark betier, simiarly Time, Energy..¥ou can check fhe bank
heaer fies 2.0, ana ook a1 seciarabons. &.. 0 getpe(

interactive root session

T start an interactie se5sIon Wi pre-ioaned Clas1 ZRo0t Use 1351216t INSIead of o0t o he command Ine.

Ex 0 Plotting an item from any bank

arae 4 bank.

c1astaroor

BaRADrsa( " WHERE/ TS/NYFHIPOAT 41 _nipo”
DD w3110 "REL: 1e::p2°, 169,68, 18, ") 30
bankOraw. hist 10 "REC: :Scintilator: Tine", 1

ou can group

Iscarams iogetner for lazy execLtion If ey il come rom the same bank

BankDr aw S t10 c11r 209,81,
227, 108,8,1,
c3a, 109,61,
casr, 108,81,
1ic887,189,8,1,

BankDrmw k.
BankDr aw. ki 10 "RE -

->ra("(2x2)")

Ex 1 Looping over events and getting particle information

e o comeiation of

Inatmason (ks reverse 1

Ex 2 Drawing particle histograms from hipo files
particicoran AeERE TSRO/ TS g

(or cha togetner tes win wascars, note he
parELCISOraN *ASEREA TS/ MIFOITLE * higa

oUWl et an Inferacte ROOT prampt where you can araw histograrms:

rescismist (9] niss s
resciemist [a] nists His

oy PP, 168,8, 18, °P.
D[ 7 PP DetEnergy” 1

Pr)-sorm

Nioke you only Nave 15 call arw ance, SN Iher £ty has 16.150p over the dats once. The Gpton [2x1) speces the
@imensians of the pads In the produced canvas, ihe pareniess is requred.

Remember ai ine end you can save a1 e NISYrAM 2 e

riicleHist [8] hists. Save("Kist

1e.root");

over over region, 2 Eacn
‘own cefiniion of a reglon_pariicle =0 1
Infarmaticn). In aMon the QeITiTe, QetPatn, QEMEIENSrgY MICHions Rave pregeTed meaning |
[BerTIma returms FTCAL Bme. fox £ It returms FTOFLA I 1t xists, If ot # wal by FTOF 1S, FTOF2

#SHMEW you can acd oo Hie tags 1o clas | 2reader

lasiareater c1X("rile.nipa”, {8, 1.0]);

ou eact the code SCLAZ ! oUEX1_CLAS12Reader.C for an

o nn

Clas1aroot SCLASLZRONT/Rurfoot/Ex] CLASIIeader D - in=/VHERE/TS/NY/HIFL/Tile

Mote the use of re + sign

This compes e o et

Jupyter

g oo comm e .
it myticiebooks

£+ SCLAS1ZROOTIRURRSIPY MyNEASoCA.

cd myblctebooks oy

Starta ROOT rate bock

root --natesonk

Promet you may o e

particlelran /WERE/TS/HY/HIFD/Tile. hipo ExZ HipoDram.C

See $CLAS12RODTIRUNRGEVERZ_HBCDraw.C for deta

= nank 3

ECIN. , ECIUT. , POAL. , FTOFIA. , FTOFIS. , FTOFZ. , CTOF. , CNDL. , N2 , GAB3. , FTCAL. , FTWGDG.
e.g. ECINEnergy . HICE.Npne , DC.Trchaz , CTOF.Time

4 3

The REC:Parici bank snoui be airectly acceszed win

Famn
.. FRANK.FIG , PEANKFE

TreFT D varaities oy

2.5 PRAWKFTEP1 . PRAMKFTESEEs

e regron paricie nas aerved et tor 3 parcte for example e

rorm  pariicular ToF layer. Note lhe order of precedence for ihe FD is TOF 18, TOF 1A, TOF2, FCAL and Dells€neray is the
cosmesponaing timing desector energy. These shouid be Scosssed Wi

PP P.PRL, P.Region , P.Tise , P.DstEnergy . P.Deltatnergy  P.PACh, P.P3, P
0

For RECHEVNT use (asairg FT8 far RECFT-EVNT nanks)

£.3. EVNT.StartTize or EWNT.FTaSEs

For Runcontg

g Ty

Jupyter
G0 1 arectory corsainng netebcks & 0. SCUAS1ZROOTIRUNRRSUPY

Start 8 ROOT ot bosk

netenank

ek o e Patebook HIpODr Iy and folow the tutorial

Ex 4 Filtering and Skimming into a ROOT ntuple (tree)
ParticieTree AERE/TS/NYRIPG/PiLe. hipa [OUTPUT/tree. ront Exd_Treshaber €
A ———
PArtaSIeTrEs  *AMERE/ISM/MIFG/TLLE . napa’ FOTPUTtree.rons Exk Trechaker.G
The script SCLAZ12RO0T/RunAostExd_Treshaker.C defines which branches are 1o be writien and what culs to paton the
evert topelogs: Vou can copy are edi s fle 5 o what you wan.The branches shoul e e canventons above for
acoessing diferers bak liems £

reemsker Branch["F_Tiae/F"); /icres
Trecmaker .aranch "FEANK.PX/F"); Jrcrent:

tree with tise branch
tree with particle Px brancn

¥au can perform some artmetic and define 2 new branch =g

Ereesaker.Sranch{"F.Time EVNT.StartTime/F", "Tine"]; //ranch name Tize
treemsiter Branch| “F. Tise-EVNT_FTEStar tTine/F", "FTBTise™); /branch rame FTBTize

reemsker ACENACTPIO[11,1]; //TLITEF CWERLs With exactly 1 e
treemsker AJUAtLesstPid(213, 1); A/and at lesst 1
ErEeRaKer ANZETCOMRESLPLO[); (/aNd Zero of amy

T particle type (Seraul

Jupyter
Gor o direciory coptairing notebosks & 5. SCUAS A ZROCT/RurReatiupy

Starta ROOT rate bok
root nokebonk

Ghch an the ratenook HIETTARCALTTEE. IGYTD and Falkaw e ttcriad

Ex 3 Using HipoSelector & PROOFLite

s

S5UMES YU aFE JWAPE F and UGersiand e ROOT TSeiecior and PROOF Scheme. See Np3ITeol com,CivErat.

Craats 3 HEC@eleCar (I o tree {1, uEIng tne exscutacie.

makesiipaSelector mySelector
U ENOLI USE SCME MeANGNI T FAMEF AN My Sesscior. B It ] DENTIT e EEK YOU WEUK ke, Bt Lse e

FrocessEvent funclon insiead of the Fepoess Runction as you would In @ TSelector. You can se Sie_c12 clasiZreader
chlect o access all e data as shown In Ex{_CLAS1 2Reader ©

ca.

Bool_t HipaFileSelector: ProcessEvent{}{

12-shend[) ->getSta
TRUE:

o may siso ad avent selections & bove using e AddFlier furction

wald testSelectar: AfgFilter(]{
£12-3a0ENBCEPiO(13,1);  /fexactly 1 electran

To executs (note e + is Importan) :
Clasizproot 4 mySelector T+ Ex3_ProofLite.C

Mot 4 = MUMIDET Of WOFKETS LSS, VDU SHOLS CNANGE Il 10 ROWEVEY Many you Woul Ike.

Mote My Sessctor |2 AN Coded In £X3_ProoiLite.C 20 5 yOUT DAT) SHECIor YOU ENOUI CORY NG S0 1 Sopt

A= 3 More complete sxampes you can chack texi RunRac tre ana
histogramming from Ex1. This can be run wilh Ex3_TestSelector.C once you change the HpoChaln Sies

clasizproor & RunRoottestSelector.Ce Rum

Exan Testselector.C

clas;




In [ I:
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In [ I:

CLAS12RO0OT @JeffersonlLab Notebooks

Creating Root tree files with hiporoot::ParticleTree

First load the classes into the notebook
gROOT-=ProcessLine(".x $CLAS12R00T/RunRoot/LoadClas12Root.C");
Create the free maker with the full path to the hipo file you want to analyse. You may also give wildcard (%) arguments .

ParticleTree treemaker("/WHERE/IS/MY/HIPO/file.hipo","/WHERE/SHOULD/I/PUT/MY/tree.root");
//ParticleTree treemaker("/work/jlab/clasl2data/dst skim4 5638.hipo","tree.root");

Create some tree branches. There are predefined aliases for DST bank detector layers

ECIN. , ECOUT. , PCAL. , FTOF1A. , FTOF1B. , FTOF2. , CTOF. , CND1. , CND2. , CND3. ,
FTCAL. , FTHODO. , HTCC. , LTCC. , DC. , CVT.
e.g. ECIN.Energy , HTCC.Nphe , DC.TrChi2 , CTOF.Time

The REC:Particle bank should be directly accessed with

PBANK .
e.g. PBANK.Pid , PBANK.Px

Ther REC:EVNT bank :

EVNT.
e.g. EVNT.StartTime,

The region particle should be accessed with

P.
e.g. P.Theta , P.P , P.Phi , P.Region , P.Time , P.DetEnergy , P.DeltaEnergy , P.Path
., P.Pid , P.CalcMass

Create branches
Here we can create tree branches correlating particle and detector information
| can make a branch for any DST bank item using the aliases above.

| can choose standard ROOT branch type e.g /F for float /1 for int /D for double, ...

treemaker.Branch("PBANK.Px/F");
treemaker.Branch("PBANK.Py/F");
treemaker.Branch("PBANK.Pz/F");
treemaker.Branchi("PBANK.Vx/F");
treemaker.Branch("PBANK.Vy/F");
treemaker.Branch("PBANK.VZ/F");
treemaker.Branch("PBANK.Pid/I");
treemaker.Branch("P.Time/F");
treemaker.Branch("EVNT.StartTime/F");

Inl I:

In [ I:

In [ ]:

Inl I:

In[]:

Drawing histograms with hiporoot::ParticleHist

First load the classes into the notebook

gROOT->ProcessLine(".x $CLAS12R00T/RunRoot/LoadClasl2Root.C");

Create the histogram maker with the full path to the hipo file you want to analyse. You may also give wildcard (*) arguments .

ParticleHist hists("/WHERE/IS/MY/HIPO/file.hipo");
//ParticleHist hists("/work/jlab/clasl2data/dst skim4 5038.hipa"};

Turn on javascript ROOT for interactive histograms
sjsroot

Draw some histograms. There are predefined aliases for DST bank detector layers :

ECIN. , ECOUT. , PCAL. , FTOF1A. , FTOF1B. , FTOF2. , CTOF. , CND1. , CND2. , CND3. ,
FTCAL. , FTHODO. , HTCC. , LTCC. , DC. , CVT.
e.g. ECIN.Energy , HTCC.Nphe , DC.TrChi2 , CTOF.Time

The REC::Particle bank should be directly accessed with

PBANK.
e.q. PBANK.Pid , PBANK.Px

The region particle should be accessed with

P.
e.g. P.Theta , P.P , P.Phi , P.Region , P.Time , P.DetEnergy , P.DeltakEnergy , P.Path
, P.Pid , P.CalcMass

Drawing hists 1
First draw a 1D histogram of the time difference between FTOF1A and FTOF1B
Second, draw a 2D hist of the time difference versus the particle theta, with colour map

Plot the 2 histograms side-by-side (2x1)

hists.Hist1D("FTOF1B.Time-FTOF2.Time",100@,-5,5,"FTOF1B.Time-FTOF2.Time");
hists.Hist2D("FTOF1B.Time-FTOF2.Time:P.Theta*TMath: :RadToDeg()",50,-5,5,58,0,40, "FTOF1B. Time-FTO
F2.Time")->Draw("(2x1)coll");

Drawing hists 2

Now draw the g versus ¢ distributions for different particle types

hists.Hist2D("P.Theta*TMath: :RadToDeq() :P.Phi*TMath: :RadToDeq()",180,0,180,180,-180,180, "P.Pid==

clas;




CLAS12RO0OT @JeffersonlLab Forum

2]
| https://clas12.discourse.group/c/clasl2root
[ciasi2Root » || alltags » Top + NewTopic ©
Topic Replies Views Activity
Reading Bank information in clas12root o 3 20 2d
Same information in CND1 and FTOF1A o 4 15 2d
st visit

Using FThased Pid 0 13 Aug 30
Restructuring Clas12Tool and Hipo "' 6 33 Aug 15
Compile a project with g++ and Clas12Tool as a library @ 1 27 Aug 13
Clas12tool on OSX - 2 29 Aug 1
Cherenkov # photoelectrons - 1 17 Jul 26
¥ About the Clas12Root category ': 0 13 Jul 26




HIPO (@gavalian Github

Ll gavalian / hipo Owatchv 0  Wstar 0  ¥Fork 1

<> Code Issues 3 Pull requests 0 Projects 0 Wiki Security Insights

High Performance Output Data format for experimental Physics

D 20 commits ¥ 1 branch © 0 releases 42 2 contributors

[

Branch: master v New pull request Create new file Upload files Find file
Gagik Gavalian and Gagik Gavalian improved benchmark printout Latest commit 99aed92 4 days ago
B examples improved benchmark printout 4 days ago
@ hipo4 inlining some of the get functions. 4 days ago
= 1z4 @ 798301b first commit to the repository 5 months ago
@ python added python interface for reading hipo files with ctypes 12 days ago
E) .gitmodules first commit to the repository 5 months ago
E) Makefile added python interface for reading hipo files with ctypes 12 days ago
E] README.md updated the readme file 5 months ago
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BankHist - drawing items from a bank

Create a new ROOT macro : RankHist.C

{
BankHist bankDraw("/where/is/myHipo.hipo");

bankDraw.Hist1D("REC: :Particle: :Pid",10000,-3000,3000,"")->Draw();

Run
clasl?2root BankHist.C

<
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BankHist - drawing items from a bank

Create a new ROOT macro : RankHist.C

{
BankHist bankDraw(" /where/is/myHipo.hipo");

bankDraw.Hist2D("REC: :Particle::Px:REC::Particle::Py",100,-3,3,100,-3,3,"");

bankDraw.Hist1D("REC: :Particle::Pid",10000,-3000,3000,"")->Draw("colz");

Standard ROOT TH options

Run
clasl?2root BankHist.C

<
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BankHist - drawing items from a bank

Create a new ROOT macro : RankHist.C

{
BankHist bankDraw("/where/is/myHipo.hipo");

bankDraw.Hist2D("REC: :Particle::Px:REC: :Particle::Py",100,-3,3,100,-3,3,"");
bankDraw.Hist1D("REC: :Particle::Pid",10000,-3000,3000,"");

bankDraw.Hist1D("sqrt(REC: :Particle: :Px*REC: :Particle: :Px"
"+ REC::Particle::Py*REC::Particle::Py"
"+ REC::Particle::Pz*REC::Particle::Pz)"
,200,0,10,"”)->Draw(”(§52)colz");

bankDraw.Save("BankHists.root");

Run
clasl?2root BankHist.C

<
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ParticleDraw

Drawing particle banks
Region particle functions

In addition to actual banks the particle object has some additional functions
wehre some choices have been made depending on which region they are in

C++ code

particles]i] - getPid();
particles[i] - getTime();
particles[i] - getPath();
particles[i] - getDeltaEnergy();
particles][i] - getSector();
particles[i] - getRegion();
particles][i] - getTheta();
particles[i] —» getPhi();
particles]i] - getP();

particleDraw

P.Pid

P.Time

P.Path
P.DeltaEnergy
P.Sector
P.Region
P.Theta
P.Phi

P.P

(FD, CD, FT)

For FT Time, Path, comes from FTCAL, DeltaEnergy from FTHODO

For FD, Time, Path, DeltaEnergy comes from FTOF1B, FTOF1A, FTOF2, PCAL in order

of preference

For CD Time, Path, DeltaEnergy comes from CTOF, then CND if no CTOF C

<
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ParticleDraw — Drawing particle banks with
Correlated detector banks

Drawing particle e- momentum

particleDraw /where/is/my/hipo/file.hipo

hists.Hist1D("P.P",200,0,10,"P.Pid==11")->Draw()B

* run from script or type in interactive ROOT command line

<
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ParticleDraw — Drawing particle banks with
Correlated detector banks

Drawing particle e- momentum using REC::Particle => PBANK

particleDraw /where/is/my/hipo/file.hipo

hists.Hist1D("sqrt(PBANK.Px*PBANK.Px+PBANK.Py*PBANK.Py+PBANK.Pz*PBANK.Pz)"
,200,0,10,"P.Pid==11")->Draw("D;

* run from script or type in interactive ROOT command line

<
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ParticleDraw — Drawing particle banks with
Time

Bank aliases
e.g. FTOF1A, CTOF, CND1, CND2, CND3, FTCAL, .....

particleDraw /where/is/my/hipo/file.hipo ParticleHist.C

hists.Hist1D("P.Time-EVNT.StartTime",1000,0,100,"P.Time");
hists.Hist1D("FTOF1A.Time-FTOF1B.Time",1000,-10,10,
"FTOF1A.Time&&FTOF1B.Time");
hists.Hist1D("CTOF.Time-EVNT.StartTime",1000,0,100,"CTOF.Time");
hists.Hist1D("EVNT.FTBStartTime-EVNT.StartTime",1000,-200,200,
"EVNT.FTBStartTime")->Draw("(2x2)");

* run from script or type in interactive ROOT command line
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ParticleDraw — Drawing particle banks
In 2D

Bank aliases
e.g. FTOF1A, ECIN , ECOUT, PCAL .....

particleDraw /where/is/my/hipo/file.hipo ParticleHist2.C

hists.Hist2D("PBANK.P:HTCC.Nphe",200,0,10,50,0,50,"");

hists.Hist2D("PBANK.Beta:FTOF1A.Path/(FTOF1A.Time-EVNT.StartTime)",
200,0,1,100,0,100,"");

hists.Hist2D("P.P : ECIN.Energy",200,0,10,100,0,1,"");

hists.Hist2D("P.DetEnergy : ECOUT.Energy + ECIN.Energy +PCAL.Energy",
200,0,3,100,0,3,"P.Pid==11&&P.Region==FD")->Draw("(2x2)col1");

* run from script or type in interactive ROOT command line

<
class



Clasl2root event loops

This is not a recommended framework for full CLAS12 data
analysis

Analysis should be performed in a more general framework which
can handle the
large data volumes in a reproducable manner

The following just shows how you may use parts of clas12root in
such a framework

<
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Clasl2root event loops
Loop over files

You can do this however you like!

Here | use clasl2root::HipoChain normally used for clas12proof

HipoChain chailn;
chain.Add(" /WHERE/IS/MY/HIPO/file.hipo");

//Lloop over files
for(int ifile=0;1file<chain.GetNFiles(); ;++ifile){
clasl2reader cl12{chain.GetFileName(ifile).Data()};

* Note, each file gets a new reader

This can be made nicer...




Clasl2root event loops
create standard ROOT stuff

[/ /create particles before looping to be more efficient
TLorentzVector p4_gammal;
TLorentzVector p4 _gammal;

//Create histolram
TH1F hmass("pi@mass","Invariant Mass to 2#gamma",100,0,0.6);
TH1F htime("DeltaTime","Time difference of 2#gamma",100,-10,10);

* You might prefer to use the ROOT GenVector 4-vector, it is faster
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Clasl2root event loops
Configuring the reader

c12.addExactPid(11,1); //exactly 1 electron
c12.addExactPid(211,1); [/exactly 1 pi+
c12.addExactPid(-211,1); [/exactly 1 pi-
c12.addExactPid(2212,1); //exactly 1 proton
c12.addExactPid(22,2); [/ /exactly 2 gamma

cl12.addZeroOfRestPid(); //nothing else
[412.useFTBased(); //and use the Pids from RECFT

Also at least option....
c12.addAtlLeastPid(22,2); //at leastll2 gamma <>
QS



Clasl2root event loops
Loop over events and get particles

//loop over all events in the file
while(cl12.next()==true){

1f(c12.getDetParticles().empty())
[ontinue;

auto electron=c12.getByID(11)[0];
auto gammal=c12.getByID(22)[0];
auto gamma2=c12.getByID(22)[1];
auto proton=c12.getByID(2212)[0];
auto pip=cl12.getByID(211)[0];
auto pim=c12.getByID(-211)[0];

<
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Clasl2root event loops
Do ROOT stuff

p4_gammal.SetXYZM(gammal->par()->getPx(),gammal->par()->getPy(),
gammal->par()->getPz(),0);

p4_gamma?2.SetXYZM(gamma2->par()->getPx(),gamma2->par()->getPy(),
gamma2->par()->getPz(),0);

Iauto pi0 = p4_gammal + p4 _gamma2;
//Fill histograms if gammas are in FD
i1f(gammal->getRegion()==FD && gammal->getRegion()==FD){
hmass.Fill(pi0.M());
htime.Fill(gammal->getTime() - gamma2->getTime() );

}

<
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Clasl2root other stuff

Filter events into ROOT ntuples

particleTree

Run multicore over multiple files

HipoSelector and HipoChain
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