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Download and installation of Pythia

Pythia has two versions: Fortran: Pythia6 and C++:Pythia8

We will start with Pythia6.

Create a directory by ’mkdir Pythia’ which will be our working
directory.

Go to http://pythia6.hepforge.org/ for Downloading
Pythia

Download ’pythia-6.4.28.f.gz’ in the ’Pythia’ folder.

gunzip pythia-6.4.28.f.gz

Now we have pythia-6.4.28.f file in your folder.

http://pythia6.hepforge.org/


Pythia manual

Got to http://pythia6.hepforge.org/ and download the
PYTHIA 6.400 manual, published in JHEP 05 (2006) 026

We will go through some of the basic key as we learn more.

Go to page 33 and copy that program as ’main.f’
IMPLICIT DOUBLE PRECISION(A-H, O-Z)
CALL PY2ENT(0,2,-2,20D0)
CALL PYLIST(1)
END

http://pythia6.hepforge.org/


Running Pythia

gfortran -c pythia-6.4.28.f

make a file ’compile’ and write
gfortran -o a.out main.f pythia-6.4.28.o

Make an executable by ’chmod +x compile’

Run ’./a.out’

You can see an ’Event list’



Running Pythia

The routine PY2ENT is specifically intended for storing two
entries (partons or particles).

The first argument(0) is a command to perform fragmentation
and decay directly after the entries have been stored

The second and third that the two entries are u (2) and u (2)

The last that the c.m. energy of the pair is 20 GeV, in double
precision

When this is run, the resulting event is stored in the PYJETS
common block.

No output is produced by PY2ENT itself, except for a title
page which appears once for every Pythia run.



Running Pythia

PYLIST, provides a simple visible summary of the information
stored in PYJETS.

The argument (1) indicates that the short version should be
used, which is suitable for viewing the listing directly on an
80-column terminal screen.

The first two lines are the original u and ū.

The parentheses enclosing the names, (u) and (ubar), are
there as a reminder that these partons actually have been
allowed to fragment.

Also note that the KF (flavour code) column contains 2 in the
first line and 2 in the second



Pythia Event history: PYLIST(1)

The A and V near the end of the particle/jet column indicate
the beginning and end of a string (or cluster, or independent
fragmentation) parton system; any intermediate entries
belonging to the same system would have had an I in that
column.

In the orig (origin) column, the zeros indicate that u and u are
two initial entries.

The subsequent line, number 3, denotes the fragmenting uu
string system as a whole, and has origin 1, since the first
parton of this string system is entry number 1.

Check the momentum conservation

The particles in lines 4− 10 have origin 3 to denote that they
come directly from the fragmentation of this string.



Pythia Event history: PYLIST(1)

In string fragmentation it is not meaningful to say that a
particle comes from only the u quark or only the u one.

It is the string system as a whole that gives a ρ+, a ρ , a π+ ,
a σ0 , a K+ , a p̃ , and a π− .

Note that some of the particle names are again enclosed in
parentheses (with KS code=11), indicating that these
particles are not present in the final state either, but have
decayed further.

Third column of the event history gives the origin of the
particles.
We can see that π− and π0 have originated from (Omega) at
line 5



Pythia Event history: PYLIST(1)

Only the names not enclosed in parentheses remain at the end
of the fragmentation/decay chain, and are thus experimentally
observable.

The actual status code used to distinguish between different
classes of entries is given in the KS column; codes in the
range 110 correspond to remaining entries, and those above
10 to those that have fragmented or decayed.

The columns with p x, p y, p z, E and m are all momenta,
energies and masses, which are given in units of GeV, since
the speed of light is taken to be c = 1.



Pythia Event history: PYLIST(1)

Note that energy and momentum are conserved at each step
of the fragmentation/decay process

Also note that the z axis plays the role of preferred direction,
along which the original partons are placed.

The final line is intended as a quick check that nothing funny
happened. It contains the summed charge, summed
momentum, summed energy and invariant mass of the final
entries at the end of the fragmentation/decay chain, and the
values should agree with the input implied by the PY2ENT
arguments.



Pythia Event history: PYLIST(2),PYEDIT(3)

Write a ’main2.f’ as follows
IMPLICIT DOUBLE PRECISION(A-H, O-Z)
CALL PY3ENT(0,1,21,-1,30D0,0.9D0,0.7D0)
CALL PYLIST(2)
CALL PYEDIT(3)
CALL PYLIST(2)
END

This listing will contain the numbers as directly stored in the
common block PYJETS
COMMON/PYJETS/N,NPAD,K(4000,5),P(4000,5),V(4000,5)



Pythia Event history: Particle status

For particle I, K(I,1) thus gives information on whether or not
a parton or particle has fragmented or decayed: KS code

K(I,2) gives the particle flavour code: KF code

K(I,3) its origin: Mother particle

K(I,4) and K(I,5) the position of fragmentation/decay
products: Daughters

P(I,1)P(I,5) momentum, energy and mass: Momentum
4-vector

The number of lines in current use is given by N, i.e. 1 I N.

V matrix contains decay vertices; to view those PYLIST(3)
has to be used.



Pythia Event history: Editing Processes

PYEDIT(3) will remove everything except stable charged
particles, as shown by the result of the second PYLIST call.

Apart from the input arguments of subroutine calls, control on
the doings of Pythia may be imposed via many common
blocks.

We will see them later we proceed.



Pythia example program-1

Copy the program in page 36 of the manual as ’main3.f’
Edit ’compile’ accordingly
Before compilation replace the histograms with ’CALL
HIST X’ as shown in the example file.

Figure : Main3.f with ’CALL HIST X’



Pythia example program-1

Create new directory in side ’Pythia’ directory for histogram
by ’mkdir data’

download ’hist.f’ and ’hist.i’ file from email.

gofortran -c hist.f

edit ’compile’ as ’gfortran -o a.out main3.f pythia-6.4.28.o
hist.o’

’./compile’ and ’./a.out’

Go to ’data’ and plot the histogram.



Exercise-1: Pythia

Try to get ’gg → H process on for mH = 126 GeV at the
LHC=14 TeV, with scale=mH and PDF=6teq6L (if possible,
otherwise choose any)

Make H only decay to bb̄

Check if H →WW ∗/ZZ ∗ are on or not ?!


