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Organization

Generators presently part of simulation project
Future: part of a phenomenology group 

New for 
PHYS-TDR



CMS Monte- Ca r l o H a nd l i ng

Running MC generators

S toring MC inf o f or sim ul ation

A c c essing MC inf o at S im ul ation,
Rec onstruc tion and  A nal y sis

N ote:  l ast 6  m onth s m ain c onc ern w as 
p rep aration f or D C0 4 / c h anges to interf ac es 
p ostp oned  until  D C0 4  und er w ay  ( =  th is 
sum m er)



Event Generation

So far MC generators written mainly in FORTRAN

Pythia, H e r w ig , I S A j e t, . . . .

H E P E V T c ommon b loc k  is c u rrent stand ard

E v ent stru c tu re with  su b tle d ifferenc es

V ery d ifferent p arameters

CMK I N – wrap s arou nd  th e generators

U n if ie d  s e ttin g  o f  k e y p ar am e te r s  ( e . g .  Z - m as s )

Po s s ib il ity to  ac c e s s  al l  p ar am e te r s



MC Event Storage

Generated events might be used

For different simulations

B y  sev eral users

S to re in simp l e N tup l e f o rmat – C M K I N

P re-selec tion c ode p ossib le ( in FO R T R A N ! )

S to re H E P E V T  c o mmo n bl o c k  ( c urrent standard)

A dd sp ec ial  inf o rmatio n ( p t- hat)

C M S  p ro duc tio n sto res used versio n and al l  
p arameters in M y S Q L database

Fully  rep roduc ib le at any  time



Event access in C++

Implement exact copy of HEPEVT 

C las s R aw HepEv ent( )

Contains R aw H e p E v e ntP ar tic l e ( )

momentum, vertex, status, mother- d aug hter rel ati ons

P ar tic l e  p r op e r tie s ( m ass,  c h ar g e ,  e tc . )  f r om H e p P D T

N ic e  p r intou t – l ik e  L U L I S T  or  tr e e  str u c tu r e

Can b e  f il l e d  f r om  m u l tip l e  sou r c e  ( e v e nt,  e v e nt-v e r te x )

V al id ate s e v e nt c om p l e te ne ss f r om  M o-D a r e l ations

N am e  al r e ad y  ind ic ate s:

to b e rep l ac ed  b y  somethi ng  b etter ( not R aw )

O ri g i nal  i mp l ementati on 1 9 9 9  – temp orary  sol uti ons survi ve!



Reading Raw H ep E v ent s

Abstract class B ase R aw H e p E v e n tR e ad e r( )

Provides all particles for an event

C an com b ine sig nal and pileu p events

C u rrent im plem entations:

HepEventTxtReader ( A S C I I )

HepEventC m k i nN tu pl eReader
s tandard C M S ntu pl e,  u s ed i n O S C A R ( G eant4  s i m u l ati o n)

HepEventP y th i a6 Reader
di rec tl y  f ro m P y th i a,  u s ed f o r F A M O S  ( f as t s i m u & rec o )

HepEventP arti c l eG u nReader

HepEventG 3 EventP ro xy Reader
f ro m  C M S  datab as e,  u s ed i n O RC A  ( rec o ns tru c ti o n) j o b s



Plans for Change

Agreed on H ep M C t o rep l a c e R a w H ep E v ent

More information about the particles

S tore “ run” specific info ( parameters lik e P A R U ( 5 7 ) . . . )

R eq u i res  u p da t ed p ers i s t enc y

P O O L  based

P artially  C MS  specific ( link s to C MS  ev ent structure)

C onc ern:  

F ull benefit from H epMC only  if G enerators g iv e more 
info than for H E P E V T

A re theorists read y  for C + + ?
( not all ex perimentalists are)



Event generator information

S. Sl a b o s p i t s k y  a n d  A D R

U R L =  h t t p : / / c m s d o c / c e r n .c h / c m s / g e n e r a t o r s /

I n t e r f a c e  w i t h  C M S s i m u l a t i o n  s o f t w a r e

M i n i - d o c u m e n t a t i o n  o n  h o w  t o  u s e  p r o g r a m  
@ L H C  i n  C M S

I n s t a l l / c h e c k  n e w  r e l e a s e s  ( c o n t a c t  f o r  e a c h  

m a i n  g e n e r a t o r )

E x a m p l e  j o b s



Supported Programs

Presently on the page

Next: Phojet, MadGraph, (MadCup), GR@PPA, PHOTOS, MC@NLO, 
EVTGEN, ADD, Black Holes, Diffractive Higgs, low-x, Heavy Flavours…

Hijing,..





Example



Generator Validation

• No systematic validation or
general tools developed

• Count on LCG generator project 
& CERN generator workshop

• Some studies ongoing e.g on
comparison between generators



MC event data base

L. D u d k o ,  A  S h e r s t n e v  ( ←←←← d e t a i l s )

M o t i v a t i o n :

E x p e r t s / a u t h o r s  p r e p a r e  M C  f i l e s . E x p e r i m e n t a l  
c o l l a b o r a t o r s  w a n t  t o  u s e  ( c o r r e c t )  f i l e s

C M S :  P E V LI B  e x a m p l e  o f  a  M C  d a t a  b a s e  ( b a s e d  
o n  m o d e l  u s e d  a t  F N A L:  F N A L M C D B )  
/ a f s / c e r n / c h / c m s / p h y s i c s / P E V LI B  w i t h  d i r e c t o r y  
s t r u c t u r e .

U s e d  b y  s o m e  p h y s i c s  g r o u p s  a l r e a d y .          
E x p e c t  i n c r e a s e  a s  P H Y S - T D R  p r o g r e s s e s   





Outlook

Event structure: will switch to H ep M C  a f ter 
sum m er work shop  ( unless… )

V a lid a tion tools: count on L C G  g enera tion p roj ect 
to sta rt of f /  ca n contrib ute

C entra l insta la tion of  lib ra ries: hig hly  
d esired / id entif ied  conta cts f or C M S

M C D B : a  p rototy p e sta rted  b eing  used  in C M S .  
S a m e tea m  eng a g ed  in the d evelop m ent of  the 
L C G  rela ted  p roj ected


