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Release contents

� Introduction of region a s  conce p t for 
de fining  p rod u c t ion c u t s
� First introduced in beta rel ea se of  Feb rua ry

� Modified strategy for handling cuts by physics 
processes

� R ev iew ed initializ ation m echanism  of physics 
tables

� B ack w ard- com patibility w ith prev ious release 
and defined m igration path for future releases

� Bug fixes
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Brief introduction
to cuts  &  reg ions  - 1

� Cut = p r o d uc ti o n  th r e s h o l d
• D i s t a n c e  b e l o w  w h i c h  n o  s e c o n d a r y  p a r t i c l e s  a r e  

p r o d u c e d  ( internally converted to energy for each used material )

• N O T  t r a c k i n g  c u t

� G e a n t4  w a s  o r i g i n a l l y  d e s i g n e d  to  a l l o w  a  unique
cut in range
� Unique cut in range for each particle

• T h e  d e f a u l t  i s  t h e  s a m e  c u t  f o r  a l l  p a r t i c l e s

� A llow s  cons is tency  of s im ulated  phy s ics

• G u a r a n t i e s  t h a t  a  v o l u m e  w i t h  h i g h  c u t s  ( I . e .  w i t h  p o o r  
p h y s i c s  q u a l i t y )  w i l l  n o t  “ p o l l u t e ”  t h e  s i m u l a t i o n  o f  a  
n e i g h b o r i n g  v o l u m e  w i t h  l o w  c u t s

� R eq uirem ents  f ro m  A T L A S ,  B A B A R ,  C M S ,  L H C b ,  …  to  
al l o w  s ev eral  cuts

• G l o b a l l y  o r  p e r  p a r t i c l e
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Brief introduction
to cuts  &  reg ions  - 2

� Motivations for having several cuts

� A unique cut may be source of run- time 
p erformance p enal ties

• D e t e c t o r ’ s  p a r t s  w i t h  l o w e r  c u t s  f i x  t h e  c u t  

f o r  t h e  w h o l e  s i m u l a t i o n

• A  c u t  c a n  b e  f a r  t o o  l o w  t h a n  n e c e s s a r y  i n  
s o m e  d e t e c t o r ’ s  p a r t s

� A cut is typ ical l y required  at th e l ev el  of 
a d etector subsystem
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Brief introduction
to cuts  &  reg ions  - 3

� Introduce the concept of G4Region

� Large geometrical area, typically the root 
logical v olu me of  a s u b s ys tem

• Can also be a group of root logical volumes (e.g. 
barrel +  end - caps of th e calorimeter)

� A cut in range G4ProductionCut is  as s o ciated  
to  a regio n.  A d ef aul t o ne is  d ef ined

• E ventually ,  a range cut per particle is allow ed

� O ne o r m o re ro o t l o gical  v o l um es  can b e 
ad d ed  to  a regio n
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Brief introduction
to cuts  &  reg ions  - 4

Region
B

Region
B

Region A

Region B

Region B

Region C

c

� A region can 
h av e s ev eral  
root  v ol u m es

� T h e w orl d  is  in 
a p red ef ined  
default region
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Physics processes & cuts

� Only processes dealing with cuts are affected

� M ain issue is to k now which cross-section tab le to 
use in the current v olum e at track ing tim e

� I n the old schem e,  for a giv en process,  there was 
a one-to-one relation b etween a m aterial and a 
cross-section tab le:

• T h i s  w a s  u s e d  t o  r e t r i e v e  t h e  p h y s i c s  t a b l e  u s i n g :

• « i n d e x  o f  m a t e r i a l »  = =  « i n d e x  o f  p h y s i c s  t a b l e »

� N ow,  since the sam e m aterial m ay appear in 
sev eral regions ab ov e relation is replaced b y:

• « i n d e x  o f  { m a t e r i a l ,  r e g i o n }  c o u p l e »  = =  « i n d e x  o f  
p h y s i c s  t a b l e »
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Some features and known 

l i mi tati ons

� G4Region implemented for use in cuts

� But c o ul d  b e  o f  m o r e  g e n e r a l  us a g e  i n  f utur e

� A b ov e mech a nism req uires a  partition of the logical volumes

� A same logical volume cannot belong to two different regions

� U nderstood as being a ( very )  weak  limitation in p ractice

� T he p r op agation  of the r egion ’ s attr ib utes is tr igger ed  at 
in itializ ation  time an d  w hen ever  a chan ge to the d etector -
d escr ip tion  setup  is ap p lied

� G4ProductionCut d efin es a set of cuts for  all p ar ticles

� T h e same cut value ap p ears for,  say  e- ,  in two different cut obj ects 

and same materials ap p ear in th e related regions

• t h e  r e l e v a n t  c r o s s - s e c t i o n  t a b l e  e n t r i e s  w i l l  b e  c a l c u l a t e d  t w i c e

� C ross- section tables will be built only  for used materials
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More features …

� The calculation of the cross- section tab les 
tak es p lace after the BeamOn com m and  
is issued .
� The initialization of the run-m anag er is  

notic eab ly  fas ter

� O n the other hand ,  m ore tim e is  req uired  to 
g et the firs t ev ent loop  s tarting

� P rod uction threshold s are now  ad op ted  
only  for g ammas ,  el ec t r o ns and  p o s i t r o ns
� O ther p artic les  d o not us e the c onc ep t of 

p rod uc tion thres hold
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Items for migration of the 
u ser c od e to rel ease 5 . 1  - 1

� User applications having user-d ef ined  prod uction 
cuts w ill w ork  w ith no req uired  transition to the 
new  interf ace,  as long as regions are not used

� T he new  interf ace f or setting prod uction cuts w ill 
b e req uired  f or using the ' cuts-b y -region'  f eature 
( see the guid es)

� T he old  interf ace f or setting/ controlling 
prod uction cuts ( m ethod s and  UI  com m and s)  
w ill b e m ad e ob solete in the nex t pub lic release 
and  later-on rem oved

� T he f ile f orm at of  storing phy sics tab les has 
b een changed .  T hus all the stored  phy sics tab les 
m ust b e reb uilt
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Items for migration of the 
u ser c od e to rel ease 5 . 1  - 2

� Advanced applications making use of a sub-
classed r un-manager  w ill h ave to migr ate to th e 
new  initializ ation sch eme and inter face defined 
in G4RunManager

� Similarly for user-d efin ed  p h ysic s p roc esses

� P ar ticular ly ,  user s must be aw ar e of th e ch ange 
in th e seq uence of building th e ph y sics tables

� G4RunManager::B ui l d P h y s i c s T ab l e( ) must be invoked 
f r om G4RunManager::RunI ni t i al i z at i o n( )

� G4V U s erP h y s i c s L i s t ::S et C ut s ( ) does not tr ig g er  th e 
c onstr uc tion of  th e p h y sic s ta bl es,  it simp l y  sets th e 
p r oduc tion th r esh ol ds ( c uts)
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What next ?

� Release 5.2, end of June
� Consolidation release

• P e r f o r m a n c e  o p t i m i s a t i o n

• S o m e  m i n o r  d e v e l o p m e n t s

• B u g  f i x e s ,  c o d e  c l e a n u p

� Release 6.0, December

� New features

� S ee:

http://c e r n .c h/g e a n t4 /s o u r c e /pl a n n e d _ f e a tu r e s .htm l


