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Motivation

= Experiments rely on Monte Carlo programs

* Transform theory calculations into experimental
observables

= Workhorses that impact all stages of an experiment
(conception to design to analysis to publications)
= Many different theoretical calculstions

= Lowest Order, Next-to-Leading-Order, “All” Orders
= Different Levels of Accuracy
= Different Areas of Applicability
= Subtle Overlap

= Theory expertise is essential to make sense of it 3l
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Theoretical and Computational

Problem
" Many programs
= CompHEP / Madgraph / AlpGen / /...
= MCFM / DYRad / JetRad / ...
= Pythia / Herwiq / Isajet
= Need 3 common and systematic comparison
= |s the computation valid?
= |s the physics valid?
= When and where should each be used?
= What is the systematic uncertainty?
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Other Motivations

Want a Lookup Table for Standard processes

Quantify anomalies

= Initial new physics effects may be subtle
= Can appear as tails to SM kinematic distributions

= Difficult to determine the probability for 3 rare event
after the fact

Sighature-based search for new physics
" Look for correlations in many SM channels

Lots of work to generate such samples (correctly)
= Many people interested in same thing
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An Important Topic!

= Uncertainties in how events should be generated
are significant or most important errors for:
= Top mass determination

= Precision W-ma3ss extraction
= 40 MeV vs 65-100 MeV (stat)
= Together, 3 window to new physics

= NLO jet predictions with kr-algorithm vs. Cone

]
LI Y

= |gnorance limits what we can learn about Nature
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What is Patrig#’

= large (1 TB) database

= Systematic generation of interesting Standard
Model predictions
= Events written to Enstore tapes
= Common STDHEP format + extra information

= Severa| different generators

= Different levels ofgenera’cion
= P3rton
= Showered partons
= Particle level

= Documentation
= Examples to regenerate events
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Where is Patriot

= Mount point /Ph{S/PafriOJC

= VViewable on:
= CD cluster
= Theory cluster
= FNALUV
= 2 CDF machines
= 2 DO machines

= Available to experimentalists and theorists
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MC events Data Base for Run I

Netscape: MC events Data Base for the Tevatron Run I

= CompHEP p,P-+W, b, b -» &, nu, b, b events
= CompHEF p,P-+1, b -» &, ru, b, b events

= CompHEF p,F-+Z, b, b-» e, e b, b events
= '\ Gamma production

= Generated Datasets and Reguests

= Tihar dilepton events in pbarp at 1.96 Tel/

= CompHEF with batch interface
Documents

Ttbar dilepton events in pbarp at 1.96 TeV
ppbar to e nub e re b; full mairiz element calculation in COMPHEP.

pukilished: 20 03 2002 | author: €. Boos, H. Friseh | eategary: Tap
W-Gamma production

- Gamima - > & (&= ), neutring, garma events

published: 15.03 2002 | author: Aexander Belpaew | categaory: W n Gamma n jets .:

CompHEP p,P-»t, b -> &, nu, b, b events
CompHEF MC events for 2-:4 process of th production

published: 1503 2002 | author: Lev Dudko | category: Top .

CompHEP p,P->Z,b,b -> &, e-, b, b events
Ceseription of created Zib MC events.

jpublished: 12.03.2002 | awthor: Lev Dudko | category: Z njets .2

CompHEP p,P->W, b, b -> &, nu, b, b events
Description of created Yhb MC events.
published: 11.03.2002 | author: Lev Dudko | category: W iets
CompHEP with batch interface
This is the standard version of CompHER with new seript which run nureerical calculations in bateh mode

published: 06 03.2002 | author: Lev Cudko | category: PROGRAMS .:

Generated Datasets and Requests
The list of datasets that have been generated, or have been requested and are waiting to be generated.

jpublished: 06.03 2002 | author: MC group | category: Generated Samples and Reguests .

InputOutput Test with StdHEP+5_01 vsing MCFIO
Example of using Pythia, StAHEF and MCFIO to generate events and save them in a compressed format.

published: 0503 2002 | authar: Stephen Mrenna | category: PROGRAMS 2

CompHEP-PY THIA interface vith the option to create STDHEP events
CompHEF-FYTHIA inter face was updated to create output files in STDOHEFP format. Version of the interface: CPYTHE2 for PYTHIAEZ

published: 03 .03 2002 | author: Mexander Belyaey | category: PROGRAMS .

Single top: p,pbar->tgb {2-5 matrix elements)
CompHEF MC events for the ppbar->tjb - Whjkb <+ Lo b process, where j=u,,d,D.5 8c,C.G

published: 0203 2002 | suthar: Ley Dudko | categary: Top .

Fages: 12
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Generated Datasets and Reguests

Author: MC group (Lev V. Dudko , Stephen Mrenna  Henry J. Frisch |, Sebastian Carron Montero | Mlexander Belyaey |, Ecuard Boos )

Published Data: 06 .03 2002
Category . Generated Samples and Feguests

Print version

Process X ser. {Events ntinber fvalidation

EP,FH,MﬂM 4f ﬁpb i :

P>t thar->b bbar 44 99 6pb

pP->tthar-=b bbar qq 1on ‘Epb

ép._P-:- t,thar->b, bbar L oo 1 s ;0.075 pb m ETtha.r dilepton events in pharp at 1.96 Tew
ép‘]!-;t‘}—).g_nb‘tb 011 pb m éSingIe top: p pbar-> tol (2-5 matrix elements)
ép,]’-ﬂ'b*:we,nj:-j éCompHEP p,P-:t, b -2 g, ru, b, b events

P P> W {in prep aration(Sebastian C).

pPWj ireatdy

pP->We-em irequested

pP>Wb->emb requested

ép.P-?wi‘itlljj 212" 1] Ml ;EaranEP Wi evenits (2->4 matriz elerents)
ép,P-:-‘i"ll-n\.nJ:n, b 1 Siph m ECompHEP p,P->W, b, b -> ¢, nu, b, b events
pP--W3 f : i prep aration (L Cudks)

DP=W. 4 iin preparation (A Belysev)
pPZiAsee iin preparation{Sebastian C )

pP-sZ A-wnn, iin preparation(Sebastian C )

DPZIA e, iin preparation (A Belyaev)

p.P->ZIA o, iiin prep aration (A Belynev)
ép,P-?Zi-n,!.,j,j 351 pb 52311 éEompHEF‘ Zjj events (2-»>4 and 2-: 3 matrix elements)
ED.P-FZTF-N.QJ:-, b 039 pb m éCsmpHEP p.P->Z, b, b -> &, e-, b, b events
pP-=Z i i prep aration (L Dudks)
ép,]’-?'ﬁ'}rmn}l 2301 éEompHEF‘ - Gamma events (2-2 3 matrix elements
pPoZ A0 A ’ in preparation (SebastianC )

pPZ A-son A iin preparation

DP-=WAA-e, A A iin preparation{Sebastian C )
PPWW-sen, ] ] 5

pPeZZ>eel)

P P->WZ->eam, |

pP=WZ-enn ¢ ¢




W jets

In jets

Gamma. n jets
WY R jets

PROGRAMS

Gererated Samples and

IZ njets
WZ njets

FaQ
W o Garnrma r jets

Nelscape; Lomp

= 8, mi, b, Devents

CompHEP p,P-3t, b -+ &, i, b, b events

Author: Ley Dudko (ducko@fnal gow )
Fublished Data: 15.03.2002
Category: Top

Print wersion

There are the MC events far the process
PPt b e, b, b
rrlwlhﬂlw CIZI'mHEP 41.10 with correct angular distributions
final state particles, The confribution of the sea quarks in the initial
state has been included, due to use the u#,d# model (deseribed in hep-ph/0004 154 ).

The subprocesses are included as follow:

FROCESS u# D# -+ El nl b B Cross_section 3 166233E-02
PROCESS U d# -> &1 N1 b B Cross_section 7 328928€-04
FROCESS d LU# > &1 N1 b B Cross_section 3 183508€-02
PROCESS Dwu#-: E1 i b B Cross_section 7.33631 7E-04
Muraber_of_subprocesses = 4
Total_cross_section_(pb) = 6 476393602
Events_mixed_and_randomized = 405355

Farameters of generation:

SARTE) 1 S60000E 0F Get

StrFunt ; PDFCTEQSL{proton)

StrFun2: PDF: CTEM[miﬂm:'

QCD seale (= 175 Gev

Sueh ehoice of the scale is based on the paper
hep-ph/9E04223

Cuts:

Fifbl b» 10 Gel
Pifh2) > 10 Gev
Deltafiihl b2)» 0.5

These events and generator are availabile in enstore system
.. fagill3 fnal gov & danfspatriotTopdthl

31 Kb diagrams ps - Fepnman diagrams

36K diagrams. fex

1 8KDppri_t - pratocols of the calculations

1 BKbprt_2

1.8Kp pri_3

1.8Kbpri_4

11Mtl:-_2-4 eribib pere - Mz and randomized events in native format
for the CompHEFP-Fythia interface

233K res, tman& ator of MC events. There are c-code of the diagrams, ame can conmpile
it with CompHE P 3 COMPHEPCompil $COMPHEPAd_n).
Precompiled generator for the lins.

batch.dat file 1o run in bateh mode .

If o use: these everts. please refere to:

CompHEF

Whibitemndcomphep}

"COMPHEF: A PACKAGE FOR EVaL UATION OF FEVNMAN DIAGRAMS AMD INTEGRATION
OWER MULTIPARTICLE PHASE SPACE "

By & ~Pukhoy, E.~Boos, M ~Dubinin, ¥ ~Edneral, ¥ ~lyin, D ~Kovalenka, &~Kryakov,

W ~Savrin (Moseow State U )y, S ~Shichanin (Serpukhoy, IHEP ),

&~ Sernenoy {Dubna, JIMR). INP-MSL-98-41-542, 1933, 126pp.

User's manual for version 33‘.rh'l'l Archive: 1
E E.~Boos, M. N ~Dubirin, \/ A~ & E ~Pukhav,
:u:i su:u|wuw9133 wm.nmnne- rmﬁmw.




Patrint Overview

Physices
= Different methods of calculating HEP observables
= Need to understand/test/compare them

Archives
= Database of Monte Carlo predictions
= Checks/Investigating Rare Events/Searches

Tools
= Benchmarks for further event generation
Required #o Investigate Our Theories
= An integral part of exploiting Run Il
Starting point for much more 3dditional work
= Validation, Tuning, Generator Improvements
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