Notes on MC generation

Concerning decay of pions and kaons

Pions and kaons cannot and should not be decayed by the event generator; because of the interaction with the pions and kaons with the detector. They are long lived particles, which decay inside the detector elements, instead of before entering the detector. Therefor, the decay of pions and kaons should be handled by GEANT, or in D0, D0GSTAR.

However, GEANT handles the problem a bit different. As Arthur says in an email dated 11/1/00:

“I think you want to generate Pi/K decays to muons, above a
certain threshold (for visibility) and preferably one for
every event, you need large samples of this bckgnd.

GEANT will propagate the Pi's through the detector and acc.
to chance, decay them. Most will be very soft, leading to
even softer muons, often outside eta coverage too.

The Run-I solution for fast&controlable Pi/K-->mu samples
was to get isajet events, and choose a stiff pion, model
its decay in the D0 free volume, and write the resulting
muon into the Isajet "banks" as if that muon was generated
by Isajet. Then, send the "augmented" event to geant for
the detector response.

Of course, everything you do to the event gets an associated
probability, which is then multiplied into the event weight.

I do not think that this exists for Run-II (?),
but it would be a "simple" adaptation to the Run-I (zebra banks) 
beast.”

Conclusion: right now it will not be possible to decay pions and kaons in a ‘fast & controllable’ way. I think this is a big problem, which needs to addressed. However, right now I don’t know who could be working on this.


According to Gustaaf, this package has not been written yet, and, as this is 'physics', nobody is working on it. The RunI implementation can be found at: /prj_root/764/r1b_1/b_1/maciel/isapik/decay/ at d0chb. This software has been written by 'Ken', a grad student at University of Arizona. The fortran files can be found here.

Example of ISAJET decay card

Arthur Maciel used ISAJET cards to generate QCD events, in which all events not containing a b quark were thrown away. Below are examples of such a card:

THIS GENERATES ~LO QCD "twojet" events.
1800.,1000,0,0/
TWOJET
PT 
20.,150.,20.,150./
BEAMS
'P','AP'/
JETTYPE1 If you use these jettype definitions,
'BT','BB'/ then you force b-production in every event
JETTYPE2 but the price you pay for prodn "efficiency"
'BT','BB'/ is a screwed up Cross section (event weight)
SEED
9584764352
END
STOP

Basically, keeping those four lines, all your b's are
made in the primary two jets of the hard scatter, and
you loos all b's that are made on the showering, e.g.
you loose the important process of gluon splitting to
bbbar.

What I used then, was

THIS GENERATES UNBIASED QCD NLO twojet events.
1800.,10000,0,0/
TWOJET
PT 
20.,150.,20.,150./ (these are kinem ranges -- too hard here)
BEAMS
'P','AP'/
SEED
2827634519
END
STOP


This imposes minimum bias on the ISAJET-QCD (whatever that is)
and I'd do event selection/rejection on the fly.


Useful documentation explaining cards like this can be found at: http://www-cdf.fnal.gov/offline/isajet70.txt, especially section [6]. 

