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Structure and logistics - 1
n This course is organized in a mixture of theoretical lectures and practical

hands-on sessions
n The hands-on sessions require real C++ coding to build up a 

simplified Geant4 application
n Staged approach in tasks
n http://geant4.lns.infn.it/alghero2025/introduction

n A pre-installed virtual machine is provided for the hands-on sessions
n Includes Geant4 11.3.p02 on a Linux environment
n You should already have it downloaded and tested

n Please let us know ASAP if you have problems
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Structure and logistics - 2
n You can try to install Geant4 on your (Linux/Mac) laptop, if you wish

n The course is not meant to show that, though
n All lectures (pdf) will be uploaded on-the-fly on the course indico 

page
n https://agenda.infn.it/event/38168/timetable/

n Please !""# !$""%&'%()* (+, -.")&/'+ , either during the 
lectures , during the exercises or during the breaks

n Solutions of the exercises will be uploaded after the end of each
exercise session
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Monte Carlo techniques and                
  concept
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What Monte Carlo (MC) 
techniques are for?

! F*1"+25#6',)6*%2)$)3'#'G!"#$%&' H'1#5+),5):25' :+)86"1 7'8;'
,21*6#%2$='%-"'125+),5):25'2$%"+#5%2)$,'#1)$='%-"'
5)1:)$"$%,

! I,",' +#$9)1',#1:62$= 7'*$%26'5)$J"+="$5"' 2,'#5-2"J"9
n F#1"'#3%"+'K)$%"'(#+6)L,'5#,2$)

! <::625#%2)$,$)%')$6;'2$':-;,25,'#$9',52"$5"7'8*%'#6,)'
32$#$5",7'%+#3325'36)47',)52#6',%*92",
n <$9'$)%')$6;':+)86"1,'%-#%'#+"'2$%+2,25#66;':+)8#8262,%25

G"M=M'$*1"+25#6'2$%"=+#%2)$H
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MC in science
! !"#$%&'()'*#+,+-+"./0& ,/1' /0+#2.&$()/,,&3#

!"#$" ! 45#(' 6'+7 .8#$0+7(). .%+#86.)8-+ 89#
/#2)8-$,+: 3#+:$+0(-+".

! !"#$%$#&$'&#%()*+,)-.%/0. 1#2($&#32(2'*4,#$%($#&
! 54%(-(60#*. 0"40,(-0*%#&20%'47.2'44),% 8#%#.

#*#&92(2

! !"#.%(' )860'+ ;#48".+#5/0,8#980#$/0.(),+ .0/)<("=#
2(".+0/).(8"#89#0/7(/.(8" 1(.%#-/..+0 3

! >'6/,,& .%+#48".+#5/0,8#1("' 8?+0#.%+#+:/).
2-/.%+-/.()/, 3#'8,6.(8" 980#%#&'()* $08@,+-'
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A bit of history

! A+0&)8")+$. 89#48".+#5/0,8##
)8-+' ("#.%+#BA!!!#)+".60&
2C6998"*#DEEE*#/"7#.%+" F/$,/)+*#
DEGH3

! :)*%0.;#,&). 02%(-#%0.)+.<

! 58")+$. 89#45#(' -6)% 8,7+0
.%/" 0+/, )8-$6.+0'

! )*0 $#*.#&2)(-4&0-0*% %/0.
#&=),(%/-2-#*'#&&97.3(%/.8($0.
>?.@#*8)-. A'-10, B0*0,#%),C 7



A bit of history

! C88'. ("#.%+#IJK#2>,/- /"7#A8"#
L+6-/"" 3#980#.%+#7+?+,8$-+".
89#.%+0-8"6),+/0 1+/$8"'

! A8"#L+6-/"" ("?+".+7 .%+#
"/-+ M48".+#5/0,8M#/"7# '+..,+7
/#"6-@+0 89#@/'() .%+80+-'

! N(0'.#2$08.83)8-$6.+0' /?/(,/@,+
/. .%/. .(-+

! :;. -#(*&9 !"#$ %&'(7.-(*(-#&
DE5 8



A bit of history
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The simplest MC application: 
numerical estimate of π

! !4))( ,&5)361"7 89:; <&
#%$2)=1;*$&>?:@A

! B)3$( $C&4)D =%$;
5)361"7 7%(*7E;892F; 2! @<

ND7AO

ND7AO

! $G,&H&6*GI&8#%(*)&)E&%#"%7<
! B)$J"#K"$5" %7@G" ,
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!"#$ %"&&"'( )**+,%)$,"' ,'(
*)-$,%+.*/0#,%#1(*)-$,%+.$-)%2,'3

! O08@,+-;#.0/)< /#PQ0/& ("#/#
'+-( Q("9("(.+#7+.+).80#/"7#
7+.+0-("+ .%+#+"+0=&
'$+).06- 7+$8'(.+7

! F%(&&7.#.)&(*%$+',*
! R,,$%&'()' (' <"81" 908-#

.+:.@88<258-$.8"#
')/..+0("= *#$%8.8+,+).0()
+99+).*#+.)S3

! T+.*#.%+#/"/,&.()/, )/,)6,/.(8"
(' /#"(=%.-/0+ 21%(,+'.(,,
$8''(@,+3

P@+#;
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!"#$ %"&&"'( )**+,%)$,"' ,'(
*)-$,%+.*/0#,%#1(*)-$,%+.$-)%2,'3

! L#)/1"=&JMC&(#%5N&%&OP#%;&*$&%&
E*$*("&2"("5()#&8"QKQ&%&,%+<

! U+/,Q,(9+2'(-$,(9(+73#)/'+

! R$%1;(*5%1&5)=63(%(*)$&$"%#1;&
*=6)77*/1"

! 48".+#5/0,8#),+/0,&#1("'

! ,)D&=%N"&(4"&2"("5()# =)#"&
5)=61*5%(":&%7&*$&=)2"#$&64;7*57

P@+#;
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What is 
! !""#$%&'(")'&*+'!"#$%&'()*"&+,-.*($,"#& "('&*+'%,&+)-.&%",'"('

/()$,0*%+' /%&*'-($$%)
n physics processes (EM, hadronic, optical) cover a 

comprehensive set of particles, materials and over a wide 
energy range

n offers a complete set of support functionalities (tracking, 
geometry)

n 0/)&$/1.&"2  software production and management: developed 
by an /+&"$+(&/'+(#%3'##(1'$(&/'+

! !"#$%&'"()*+',+-../
! 011234'5$#)&6+-77+5)5%)2" 8+9235+!:231)8+05)2';$+$,*+0"'$

! 0)%&&+,'%,''11& #-,12-1+
n Takes advantage from the Object Oriented software technology

! 2/%#&+".)0%
http://geant4.org

!"#$%&'()*+,,)#+(#-,".#/01,"#2*'(3"#4+(5"#$#!"# 67889:#7;8
<"#$,,)'&*#+(#-,".#2===#>3-*'"#/01,"#!1)+"#!$ 6788?:#7@8
<"#$,,)'&*#+(#-,".#/01,"#2*'(3"#4+(5"#$#%$! 678A?:#AB?
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! +#,)- /"7# ,#%.&)"/0/1#" #/?/(,/@,+#("#.%+#-/("#
$)2-'03)

! U+=6,/0#/./#410( #%#.45)5#%+,7#180,71(7+

https://geant4.org
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versions and releases
! N(0'.#0+,+/'+#2V+/".W#DSK3#("#X+)+-@+0DYYG

! ! G3) ,0&0#20240,.90#, 2(*$0%/0*
! :#H),. ,0&0#202>- I9C.),.-(*),. ,0&0#202>"I . C.),.10%#.

,0&0#202
! J#%$/02.,0='&#,&9(22'08

! F/'.# ?+0'(8";#V+/".W#DDSZS$K[
! @0&0#208K4,(&.LM(57.LNLO
! G/(2 (2%/0.P0,2()* (*2%#&&08(*.%/0.Q:. '208 +),.%/(2

$)',20
! U+\6(0+' 5]]DD# 2=)) ^#WSGS:3

! A#%(P0;RSS.+0#%',02.(*T4&#$0 16



Basic concept of Geant4
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Toolkit and User Application 
! !"#$%&'2,'#'(""%)*(+GQ'#'5)66"5%2)$')3'%))6,H

n i.e. you cannot “run” it out of the box
n You must write an application, which uses Geant4 tools

! ()$,"R*"$5",S
n There are no such concepts as “Geant4 defaults”
n You must provide the necessary information to configure your 

simulation
n You must deliberately choose which Geant4 tools to use

! !*29#$5"S'1#$;' &',#$%&-+ #+"':+)J29"9
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Basic concepts

! T-#%';)*' ./01 '9)S
n Describe your experimental set-up
n Provide the primary particles input to your simulation
n Decide which particles and physics models you want to use 

out of those available in Geant4 and the precision of your 
simulation (cuts to produce and track secondary particles)

! U)*' #,2+,%-"+3,4(  
n To interact with Geant4 kernel to control your simulation
n To visualise your simulation configuration or results
n To produce histograms, tuples etc. to be further analysed
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Main Geant4 capabilities
! !"#$%&'"(#()'$*'+*#*&#"(),-.*/%(.& 0120%(.&3!"#$%&'!%&"(!

#))(*&"!#++!,(--%.+/!%&"/0#)"%(&-!1%"2!3#"/0%#+-!#&4!5%/+4-
! !4.*("#$%&'"(*.$5% !%5!"2/!,#0"%)+/

n 2,',6)4"9'9)4$'%)' V"+)'W2$"%25'"$"+=;'G#$9'2%'9)",$L%'-#J"'
#$;'2$%"+#5%2)$'#%'+",%H

n 92,#::"#+, '2$',)1"'2$%"+#5%2)$
n +"#5-",'%-"' "$9')3'%-"',21*6#%2)$'J)6*1"

! B0#*%U.#&&)32.%/0.V20,.%).#$$022.%/0.%,#*24),%#%()*.
4,)$022.#*8. ,0%,(0P0.%/0.,02'&%2.>VF!@.K;GD5AFC
n #%'%-"'8"=2$$2$='#$9'"$9 ' )3'%-"'%+#$,:)+%'
n #%'%-"'"$9 ' )3'"#5-',%":' 2$'%+#$,:)+%#%2)$
n 23'#':#+%256"'+"#5-",'#' ,"$,2%2J"'9"%"5%)+
n X%-"+,Y 20



Multi-thread mode
! V+/".W#'6$$80.'#-6,.( Q.%0+/7/$$08/)% 980#-6,.(Q

)80+#-/)%("+'
! F(-'&#%()* (2#'%)-#%($#&&924&(%)*.#*. 0P0*%T19T

0P0*%1#2(2
n different events are processed by different cores

! ;#*.+'&&9.4,)+(%.)+.'%%$+&/*,$#P#(&#1&0.)*.-)80,*.
-#$/(*02. ! .2'12%#*%(#&.,0**( 120 .)+.2(-'&#%()*2

! #3452* $)49.>-#2%0,C.)+.=0)-0%,9 #*8. 4/92($2
n All cores have them as read-only (saves memory)

! C/)<1/07' )8-$/.(@,+ 1(.%#.%+#5)6.)"/10( -87+
! G/0.:G. 4,)=,#--(*= ,0W'(,02 2)-0. $#,0X.*008 %).

#P)(8 $)*+&($%210%300*%/,0#82
! F)-0. -)8(+($#%()* #*8. 4),%(*=,0W'(,08 21



Concept for multi-thread …
.,-(&5

6"5)&5-

C+&D+(3E F5E')1' G0*$1()&*

G=$HI/JK

F3)D-3E

G0*$1()&*

=L($1()&*

F3)D-3E

G0*$1()&*

=L($1()&*

F3)D-3E

G0*$1()&*

=L($1()&* 22



… vs. parallelisation

C+&D+(3E

F5E')1'

F3)D-3E

G0*$1()&*

=L($1()&*

F3)D-3E

G0*$1()&*

=L($1()&*

F3)D-3E

G0*$1()&*

=L($1()&*

C+&D+(3E

F5E')1'

C+&D+(3E

F5E')1'

7"8&-

! 3-.* ,"4+
*"5&5-'
."67#+&+
5%62#-&%",

! 8-,9 ."7%+5
"(' 1+"6+&)9
-,4' 7*95%.5
&-:#+5

! 8")+' 6+6")9 ;
&*)%5&9 23



Interaction with the Geant4 
kernel - 1

! V+/".W#7+'(="#$08?(7+'#/##(5 #980#/#6'+0#
/$$,()/.(8"
n Z)'%"66'%-"'W"+$"6'#8)*%';)*+',21*6#%2)$'5)$32=*+#%2)$'
n Z)' 2$%"+#5%'42%-'!"#$%&'W"+$"6'2%,"63

! V+/".W#.88,'#980#6'+0#(".+0/).(8"#/0+#205)-
%(055)5
n U)*'5+"#%"'2"95+"34+!"4!5&(&+!%,-- '9"+2J"9'3+)1'

%-"'8#,"'56#,,",' ! ' 2$%"+3#5"'%)'%-"'!"#$%&'W"+$"6
n !"#$%&'W"+$"6'-#$96",';)*+')4$'9"+2J"9'56#,,",'

%+#$,:#+"$%6;'%-+)*=-'%-"2+'8#,"'56#,,'2$%"+3#5"'
G:)6;1)+:-2,1H
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Interaction with the Geant4 
kernel - 2

! 725/40%/-205)-%(055)5#980#6'+0#(".+0/).(8"#
2),/''+'#'./0.("=#1(.%# VWA3
n I,"+'9"+2J"9'5)$5+"%"'56#,,",'#+"' #,48,("52
n I,"+'%)'21:6"1"$%'%-"' :*+"6;'J2+%*#6'1"%-)9,

! +#"%4)/)-205)-%(055)5 #21(.%#814/.0( #76--&#
7+9/6,.#-+.%87'3#980#6'+0#(".+0/).(8"
n I,"+'9"+2J"9'56#,,",'#+"' "$(*"4,%+

9$#-/:')5 #89#V+/".W#@/'+#),/''+';
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User Classes
;"1/10(150/1#"-%(055)5
Invoked at the initialization

n G4VUserDetectorConstruction
n G4VUserPhysicsList

7%/1#"-%(055)5
Invoked during the execution loop

n G4VUserActionInitialization
n CMNO'+3F3)D-3EC+*+3-(&3$1()&*

n CMO'+3G0*$1()&*#6P:

n CMO'+3=L+*($1()&*
n CMO'+3>3-1Q)*%$1()&*

n CMO'+3!(-1Q)*%$1()&*

n CMO'+3!(+RR)*%$1()&*

Global: only one instance of 
them exists in memory, shared 
by all  threads (readonly). 
Managed only by the master
thread. Local: an instance of each action 

class exists for each thread.
!"#$%&'$()*+,-.'*/0$122'&345$'*3$6'7$
810-37$1*4$'*3$6'7$-973140 26



The mandatory user classes

.,48,("52+!%,--&-+
*4+:7; +<&,4(=+/-&5+

:$$%*!,(*"4

 G4VUserDetectorConstruction
    describe the experimental set-up

 G4VUserPhysicsList
   select the physics you want to activate

 G4VUserActionInitialization
    takes care of the user initializations
 #CMNO'+3F3)D-3EC+*+3-(&3$1()&*

_(,,#@+#7+')0(@+7("#7+./(, ("#.%+#"+:. ,+).60+'
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Optional user classes 
! [2J"' 5)$5+"%"'8#,"'56#,,",' 4-),"' J2+%*#6'1"18"+'3*$5%2)$,'

%-"'*,"+'1#;')J"++29"'%)'=#2$' !"4(5"% ' )3'%-"',21*6#%2)$'#%'
J#+2)*,',%#=",
n <=>")2 !"# 0;#'3,
n <=>")2 $%&#'0;#'3,
n <=>")2 ()*+,-#. 0;#'3,
n <=>")2 /'*+,-#. 0;#'3,
n <=>")2 /'&00-#. 0;#'3,

! \#5-'1"18"+'3*$5%2)$')3'%-"'8#,"'56#,,",'-#,'#' 9*11;'
21:6"1"$%#%2)$'G$)%':*+"6;'J2+%*#6H
n !51#6+'51&)5),#$#'3,?+ *3)"+,3#(',@
n AB)22'*) 3,&6#()+5)#(3*" #($#63: ,))*

n User action classes must be $"4/)&"$"2  to the Run Manager via 
the  G4VUserActionInizialization

e.g. actions to be done 
at the beginning and 
end of each event
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The mandatory user classes
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The geometry

! >'+0#),/''#1%()%#7+')0(@+'#.%+#=+8-+.0&#-6'.#
("%+0(.#908-#G4VUserDetectorConstruction #
/"7# 0+=('.+0+7#("#.%+#U6"#4/"/=+0

! A(0.6/,#@/'+#),/'';#.%+#$60+,&#?(0.6/,#-+.%87#-6'.#
@+#(-$,+-+".+7

! G4VPhysicalVolume* Construct () = 0;
n Must return the pointer to the world volume: all other 

volumes are contained in it
! `$.(8"/,,& *#(-$,+-+".#.%+#?(0.6/,#-+.%87#

! void ConstructSDandField ();
n Defines sensitive volumes and EM fields
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Select physics processes

! B0#*%U.8)02* !%./#P0.#*9.80+#'&%.4#,%($&02.),.4,)$02202
! Y0,(P0.9)', .)3*. $)*$,0%0.$&#22.+,)-.%/0.

G4VUserPhysicsList .#12%,#$%.1#20.$&#22
n 9"32$"'#66'$"5",,#+;':#+%256",
n 9"32$"'#66'$"5",,#+;':+)5",,", '#$9'#,,2=$'%-"1'%)':+):"+'

:#+%256",
n 9"32$"'! ] " ' :+)9*5%2)$'%-+",-)69,'G2$'%"+1,')3'+#$="H

! J',0.P(,%'#&.-0%/)82.)+. G4VUserPhysicsList

must be implemented by the user 
in his/her concrete derived class

3'+)&$.5&6($&/5#")78
3'+)&$.5&6$'5"))")78
9"&3.&)78 31



Action Initialization
! >'+0#),/''#-6'.# ("%+0(.#908-#

G4VUserActionInitialization #/"7#0+=('.+0+7#
("#.%+#U6"#4/"/=+0

! !-$,+-+".#.%+# $60+,&#?(0.6/,#-+.%87 #
! void Build () = 0;
! D*P)Z08.(*.20W'0*%(#&.-)80.#*8.(*.:G.-)80.19. #&&.

3),Z0,2
! :'2%.(*2%#*%(#%0.#%.&0#2%.%/0.4,(-#,9.=0*0,#%),

! `$.(8"/,# ?(0.6/,#-+.%87
! void BuildForMaster ();
! D*P)Z08.19.%/0.-#2%0,.(*.:G.-)80I.K44&(02. &3%..%).

@'*.K$%()*.>#&&.)%/0,.'20,.#$%()*2.#,0.%/,0#8T&)$#&C
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Primary generator
! >'+0#),/''#-6'.# ("%+0(.#908-#

G4VUserPrimaryGeneratorAction #
! @0=(2%0,08.%).%/0.@'*.:#*#=0,. P(#.%/0.

K$%()*D*(6(#&(%#%()*
! !-$,+-+".#.%+# $60+,&#?(0.6/,#-+.%87 #

! void GeneratePrimaries (G4Event*)=0;
! ;#&&0819.%/0.@'*:#*#=0, 8',(*= %/0.0P0*%&))47.%).

=0*0,#%0.%/0.4,(-#,9 P0,%($02E4#,%($&02
! >'+' (".+0"/,,& /#)8")0+.+#("'./")+ 89#

G4VPrimaryGenerator 2+S=S#G4ParticleGun 3#.8#
78#.%+#a8@
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The main() program
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The main() program - 1
! !"#$%&'9)",' 4"( ' :+)J29"'%-"' main()

n Geant4 is a toolkit!
n The main() is part of the user application

! /$'-2,]-"+'1#2$GH7'%-"'*,"+'#9-(
n construct G4RunManager
n notify the G4RunManager mandatory user classes derived 

from
! G4VUserDetectorConstruction

! G4VUserPhysicsList

! G4VUserActionInitialization  C#$D)"+;$2)+39+E2'5$26F

n The G4RunManagerFactory  will pick the Sequential/MT 
version of the G4RunManager 35



The main() program - 2

! Z-"'*,"+' 1#;'9"32$" '2$'-2,]-"+'1#2$GH
n optional user action classes
n VisManager, (G)UI session

! Z-"'*,"+'#6,)'-#,'%)'%#W"'5#+"')3' +"%+2"J2$='#$9'
,#J2$='%-"'+"6"J#$%'2$3)+1#%2)$'3+)1'%-"',21*6#%2)$'
G!"#$%&'4266'$)%'9)'%-#%'8;'9"3#*6%H

! ^)$_%'3)+="%'%)'9"6"%"'%-"'!&`*$K#$#="+'#%'%-"'"$9

36



An example of main()
!
""#
SS#T3+-(+#(5+#30*#D-*-%+3#6,+(#(5+#G0*4-*-%+3U-1(&3E#V+1)V+#)W#4>.#'+X0+*()-,#&3#
&(5+3:"#####SS>5+#W,-%'#W3&D#CMG0*4-*-%+3>ER+Y#!+3)-,.#4>
##-0(&P#30*4-*-%+3 ##Z
&&&&'()*+,-+-./01-2340566 70/-3/)*+,-+-./0 6CMG0*4-*-%+3>ER+YY8/09-: :[##

#SS#!+(#D-*V-(&3E#0'+3#)*)()-,)\-()&*#1,-''+'
##4EH+(+1(&3T&*'(301()&*P#V+(+1(&3#Z#*+]#4EH+(+1(&3T&*'(301()&*[
##30*4-*-%+3 _̂ 8/3;</0=+939-:9>-394+6V+(+1(&3:[
##4EF5E')1'J)'( P#R5E')1'J)'( #Z#*+]# 4EF5E')1'J)'( [
##30*4-*-%+3 _̂ 8/3;</0=+939-:9>-394+6DEF5E')1'J)'( :[

##SS#!+(#D-*V-(&3E#0'+3#-1()&*#1,-''+'
##30*4-*-%+3 _̂ 8/3;</0?2394+ 6*+]# 4E$1()&*2*)()-,)\-()&*:[
#
$ 37



Documentation
! R&E"D =%$3%17%J%*1%/1"*$&(4"&S"%$(I&D"/6%K"

! R$$,()/.(8"#7+?+,8$+0-/"6/,
! O%&'()' -/"6/,

! `.%+0 .88,' /?/(,/@,+
! [\@ $)80. ,04)2(%),9
! V20,.+),'-
! ]'=6(&&#
! B(%^'1 $)80. ,04)

http://geant4.org

https://github.com/Geant4
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Examples
! T"%2;PE)#P(4" P37" S"%$(I&%661*5%(*)$7

8"9%=61"7<&%#"&2*7(#*/3("2D*(4&S"%$(I
! A+0&=887 './0.("= $8(". 980#"+1#6'+0'

! U4#""&73*("7)E&"9%=61"7C
! 67',4+6 X.),(0*%08.%).*)P($0.'20,2. #*8.$)P0,(*=.%/0.

-)2%.%94($#&.'20T$#202.)+.#.B0#*%U.#44&($#%()*.3(%/.
Z004(*=.2(-4&($(%9.#*8.0#20.)+.'20I

! 6*-8*3(*(6 X.$)P0,2.-#*9. 240$(+($.'20.$#202.+),.
#$%'#&.80%0$%),.2(-'&#%()*I

! 6'(9'3+*(6 X.3/0,0. ,0#&T&(+0.$)-4&0%0.#44&($#%()*2.
+),.8(++0,0*%.2(-'&#%()*.2%'8(02.#,0.4,)P(808. 39



Examples
! R&D"/6%K"&D*(4&2)9;K"$&2)53="$(%(*)$&*7&

%J%*1%/1"&E)#&(4"&/%7*5G"9("$2"2&"9%=61"7

https://geant4 - userdoc.web.cern.ch/Doxygen/examples_doc/html/index.html 40



Who/why is using Geant4?
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Experiments and MC
! !"#-& <"81,+7=+*#0(( )*')41&)"/5 %/?+/#2-80+#

80#,+'' 7+./(,+73#96,,Q')/,+# 48".+#5/0,8#'(-6,/.(8"
! X+'(="#$%/'+

! !P#&'#%()*.)+.1#$Z=,)'*8.
! 54%(-(6#%()*)+.20%'4.%).-#"(-(60 2$(0*%(+($9(0&8

n Minimize background, maximize signal efficiency
! U6""("= b/"/,&'(' $%/'+

! F'44),% )+.8#%#.#*#&92(2>0I=I.4,)P(80 0++($(0*$9+),.
2(=*#&7.1#$Z=,)'*87.$)(*$(80*$027.%#==(*=7._CI

n Often, Monte Carlo is the only way to convert relative 
rates (events/day) in absolute yields
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Why Geant4 is a common 
choice in the market

! 540*.2)',$0. #*8. )1H0$%),(0*%08E;RR
n F)' 86#5W8)a
n [+""6; #J#26#86")$' #66:6#%3)+1,
n (#$'8"' "#,26; "a%"$9"9 #$9'5*,%)12V"98;' *,2$= %-"'

"a2,%2$=2$%"+3#5",
n New processes, new primary generators, interface to ROOT 

analysis, …
! ;#*. /#*8&0 $)-4&0" =0)-0%,(02
! @0='&#,.80P0&)4-0*%7.'48#%027.1'=. +("02#*8.

P#&(8#%()*
! B))8 4/92($27.$'2%)-(6#1&040,.'20 T$#202
! !*8 T%)T0*8. 2(-'&#%()* >#&&4#,%($&027.(*$&'8(*= )4%($#&

4/)%)*2 C 43



LHC @ CERN
! R,,9860@(=#<=+-

)*')41&)"/5 %/?+/#
V+/".W#'(-6,/.(8"

! :.)+. P)&'-02
! J/92($2 #%%/0.G0Q2$#&0

ATLAS

CMS

! C+")%-/0< 1(.%#
.+'. Q@+/- 7/./#

! c+& 08,+980#.%+#
d(==' '+/0)%+'

44



Space applications
! !%("11*("7&8! %7(#)64;7*57:&61%$"(%#;&75*"$5"7<
! '3$2*$K&E#)=&V!R

AGILE

GLASTTypical telescope:
 Tracker
 Calorimeter
 Anticoincidence

45



Nuclear spectroscopy

!"
!"#$%&'

%()'#!!



! 94)0/&)"/-'(0""1"3- 980#
%/708".%+0/$&#/"7#$08.8" Q
.%+0/$&#'&'.+-'
n !)#6 S'9"62J"+'9),"'%)'%-"'%*1)+'

4-26"',:#+2$='%-"'-"#6%-;'%2,,*",
n <6%"+$#%2J"'%)'6",, @:+"52,"' G#$9'

5)11"+52#6H'Zb',)3%4#+"
! 4+7()/,# (-/=("=#
! U/7(/.(8"# 9(+,7'#908-#-+7()/,#

/))+,+0/.80'# /"7# 7+?()+'
n medical_linac
n gamma- knife
n brachytherapy

b+)%)$@%-"+#:;'8"#1'62$"

!\<FZ&',21*6#%2)$

Medical applications
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Dosimetry with Geant4
!"#$%&'() !"#$%&'(*

!"#$%&'(+(,

!"##$%# &"##$%#'"##$%#
'()#$*%

'&"##$%#

&()#$*%

!()#$*%

'&()#$*%

+,-.

+,-.
'/012

Space science Radiotherapy Effects on electronics 
components
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Nano -Dosimetry
with Geant4É -DNA

U/7(8)%+-('.0&

U/7(8@(8,8=&


