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Normally Pythia is expected to take care of the full event generation process. At times,
however, one may want to access the more simple underlying routines, which allow a 
large flexibility to ‘do it yourself’. We therefore start with a few cases of this kind, at the

same time introducing some of the more frequently used utility routines. As a first
example, assume that you want to study the production of uu 2-jet systems at 20 GeV

energy. To do this, write a main program

IMPLICIT DOUBLE PRECISION(A-H, O-Z)
CALL PY2ENT(0,2,-2,20D0)
CALL PYLIST(1)
END

Getting Started with the Simple Routines





A run with the full Pythia event generation machinery has to be more strictly organized
than the simple examples above, in that it is necessary to initialize the generation before
events can be generated, and in that it is not possible to change switches and
parameters freely during the course of the run. A fairly precise recipe for how a run
should be structured can therefore be given.
1. The initialization step. It is here that all the basic characteristics of the coming
generation are specified. The material in this section includes the following.
• Declarations for double precision and integer variables and integer functions:
IMPLICIT DOUBLE PRECISION(A-H, O-Z)
IMPLICIT INTEGER(I-N)
INTEGER PYK,PYCHGE,PYCOMP
• Common blocks, at least the following, and maybe some more:
COMMON/PYJETS/N,NPAD,K(4000,5),P(4000,5),V(4000,5)
COMMON/PYDAT1/MSTU(200),PARU(200),MSTJ(200),PARJ(200)
COMMON/PYSUBS/MSEL,MSELPD,MSUB(500),KFIN(2,-40:40),CKIN(200)
COMMON/PYPARS/MSTP(200),PARP(200),MSTI(200),PARI(200)
• Selection of required processes. Some fixed ‘menus’ of subprocesses can be
selected with different MSEL values, but with MSEL=0 it is possible to compose
‘`a la carte’, using the subprocess numbers. To generate processes 14, 18 and
29, for instance, one needs
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MSEL=0
MSUB(14)=1
MSUB(18)=1
MSUB(29)=1
• Selection of kinematics cuts in the CKIN array. To generate hard scatterings
with 50 GeV · p? · 100 GeV, for instance, use
CKIN(3)=50D0
CKIN(4)=100D0
Unfortunately, initial- and final-state radiation will shift around the kinematics
of the hard scattering, making the effects of cuts less predictable. One therefore
always has to be very careful that no desired event configurations are cut out.
• Definition of underlying physics scenario, e.g. Higgs mass.
• Selection of parton-distribution sets, Q2 definitions, showering and multiple
interactions parameters, and all other details of the generation.
• Switching off of generator parts not needed for toy simulations, e.g. fragmentation
for parton level studies.
• Initialization of the event generation procedure. Here kinematics is set up,
maxima of differential cross sections are found for future Monte Carlo generation,
and a number of other preparatory tasks carried out. Initialization
is performed by PYINIT, which should be called only after the switches and
parameters above have been set to their desired values. The frame, the beam
particles and the energy have to be specified, e.g.
CALL PYINIT(’CMS’,’p’,’pbar’,1800D0)
• Any other initial material required by you, e.g. histogram booking.



2. The generation loop. It is here that events are generated and studied. It includes
the following tasks:
• Generation of the next event, with
CALL PYEVNT
or, for the new multiple interactions and showering model,
CALL PYEVNW

• Printing of a few events, to check that everything is working as planned, with
CALL PYLIST(1)

• An analysis of the event for properties of interest, either directly reading out information
from the PYJETS common block or making use of the utility routines
in Pythia.

• Saving of events on disk or tape, or interfacing to detector simulation.

3. The finishing step. Here the tasks are:
• Printing a table of deduced cross sections, obtained as a by-product of the
Monte Carlo generation activity, with the command
CALL PYSTAT(1)

• Printing histograms and other user output.
To illustrate this structure, imagine a toy example, where one wants to simulate the
production of a 300 GeV Higgs particle. In Pythia, a program for this might look
something like the following.



C...Common blocks.
COMMON/PYJETS/N,NPAD,K(4000,5),P(4000,5),V(4000,5)
COMMON/PYDAT1/MSTU(200),PARU(200),MSTJ(200),PARJ(200)
COMMON/PYDAT2/KCHG(500,4),PMAS(500,4),PARF(2000),VCKM(4,4)
COMMON/PYDAT3/MDCY(500,3),MDME(8000,2),BRAT(8000),KFDP(8000,5)
COMMON/PYSUBS/MSEL,MSELPD,MSUB(500),KFIN(2,-40:40),CKIN(200)
COMMON/PYPARS/MSTP(200),PARP(200),MSTI(200),PARI(200)

C...Number of events to generate. Switch on proper processes.
NEV=1000
MSEL=0
MSUB(102)=1
MSUB(123)=1
MSUB(124)=1

C...Select Higgs mass and kinematics cuts in mass.
PMAS(25,1)=300D0
CKIN(1)=290D0
CKIN(2)=310D0

C...For simulation of hard process only: cut out unnecessary tasks.
MSTP(61)=0
MSTP(71)=0
MSTP(81)=0
MSTP(111)=0



C...Initialize and list partial widths.
CALL PYINIT(’CMS’,’p’,’p’,14000D0)
CALL PYSTAT(2)

C...Book histogram.
CALL PYBOOK(1,’Higgs mass’,50,275D0,325D0)

C...Generate events. Look at first few.
DO 200 IEV=1,NEV
CALL PYEVNT
IF(IEV.LE.3) CALL PYLIST(1)

C...Loop over particles to find Higgs and histogram its mass.
DO 100 I=1,N
IF(K(I,1).LT.20.AND.K(I,2).EQ.25) HMASS=P(I,5)
100 CONTINUE
CALL PYFILL(1,HMASS,1D0)
200 CONTINUE

C...Print cross sections and histograms.
CALL PYSTAT(1)
CALL PYHIST
END



After all events have been generated, PYSTAT(1) gives a summary of the number of
events generated in the various allowed channels, and the inferred cross sections.
In the run above, a typical event listing might look like the following.
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