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ROOT files

From the comfort of your own terminal!
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ROOT

® Files are stored in ROOT format (https://root.cern/)

® \We do not always want to write a whole script just to check one branch is
properly filled

® (Goal of today:

® Open a ROOT file in the interactive terminal and inspect it

® Open a ROQOT file and draw a branch

® Open a ROQT file and fill a 1D and 2D histogram



https://root.cern/

ROOT

Takeaway:
Have a dictionary of commands you

can go back to when you need them

® Files are stored in ROOT format (https://root.cern/)

® \We do not always want to write a whole script just to check one branch is
properly filled

® (Goal of today:
® Open a ROOT file in the interactive terminal and inspect it

® Open a ROQOT file and draw a branch

® Open a ROQT file and fill a 1D and 2D histogram



https://root.cern/

To Follow Along (Optional)

Head over to the GitLab repository for this ROOT and Python lesson:
https://qitlab.cern.ch/adoheny/python _and root starterkit2025 lesson

Run the first 4 commands, (NOT the jupyter notebook one):

ssh -L NNNN:localhost:NNNN USER@l1xplus.cern.ch

git clone https://gitlab.cern.ch/adoheny/python_and_root_starterkit2025_lesson.git

cd python_and_root_starterkit2025_lesson

lb-conda default bash (maybe unnecessary for now)



https://gitlab.cern.ch/adoheny/python_and_root_starterkit2025_lesson

ROOT file structure

, “Branch”
filename.root |
>TDirectory
>TTreel B M B PT Pi_ProbNNk
>TBranch
>TBranch?2
>TBranch?3 Event 1 6414.08 2239.40 0.99
etc.
>TTree2 Event 2 6512.78 1060.40 0.94
Event 3 6924.81 5693.46 0.89
T

“Leaf”




Opening a file

Opening afile Tip: At any point, to read what
S root file_path IS Inside of the current
directory you are in, you can
S NameofTree->Show(0) run the command . 1s. To quit

the session use .(
Creating a chain to add multiple files

S root
Note: branches in a TChain

S TChain chain(“NameofTree"”) must have the same name!
Usually used to combine

S chain.Add(“file_path”) separate files from same
dataset

S chain.Show(9)




Browsing

chain.Show(0) -> Shows the branches
chain.Scan(“Var1:Var2:Var3") -> Scans the values for each event
chain.GetEntries() -> Shows the number of events

chain.Print() -> Shows some very detailed information about the branch

Note: a lot of LHCb ROOT files will contain a TDirectory which contains a
TTree named Decaylree, this is where the data is!




Navigating

Note:
TBrowser h can also be useful to give
an overview, but is quite slow...

Opening one file (as before):

S root -1 file.root -> This puts you “inside” file.root, if we want to be
able to inspect multiple files in one ROOT session:

S root -1
S TFile f(“file.root”)
S f.cd()

To return to the place where you ran the original root command:
S gRO0OT->cd() (and to see what’s in your file: .1 1s)

Note the (TFile and) TChain.command() vs. TTree->command( ) difference




Drawing a histogram

chain.Draw(“Var1”) draws without histogram bounds

chain.Draw(“X>>h(nbins, x_min, x_max)”, “cut”) Draws Xin a
histogram with nbins number of bins and a specific cut

Cuts are formatted like: Var1 > 300 && Var2 > 5800 && Var3 == 51 efc.
Then we can perform the usual tweaks on histograms like

h->SetLineColor(2)

h->DrawNormalized()




2D histograms

Drawing 2D histograms

chain.Draw(“var1:var2”)

chain.Draw(“var1:var2>>h(nbins2, xmin2, xmax2, nbins1, xminT,
Xmin2 )




Try it yourself!

Using example_file.root:

Find out how many entries survive the selection: B_PT greater than 5000;
L2_ENERGY < 100,000; Jpsi_BPVFDCHIZ2 greater than 100; and L1 _CHARGE

being equal to -1.

Create a histogram of the B_M branch, subject to the above cut. Can you make
the histogram line red??




