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SFT simulation meeting – 19.09.2017



Infrastructure



G. Folger

Draft Geant4 
Website in Drupal



G. Cosmo, G. Folger, B. Morgan 

Geant4 GIT Migration



G. Cosmo, G. Folger, B. Morgan 



Documentation and Publication comments

D. Wright, A. Howard 
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Documentation and Publication comments



Geometry
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Interfacing VecGeom Solids in Geant4



E. Tcherniaev

Revision of Geant4 Solids



E. Tcherniaev

Measurements	were	done	for	100	million	calls	on	McBook	Pro,	2.7	GHz	Intel	Core	i5	



E. Tcherniaev

Plans for G4 Solids



Validation Tools



DoSSiER

H. Wenzel



Geant Validation Portal

D. Konstantinov, G. Latyshev, W. Pokorski 



Electromagnetic Physics



V. Ivanchenko• Theoretical	review	&	updated	gamma	pair-production	model	(F.	Hariri)	
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Multiple scattering

M. Novak



Multiple scattering

M. Novak



Spin relativistic corrections to the GS Multiple scattering model

M. Novak
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Angular distributions
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Energy deposit in semi-infinite Al target as a function of depth 
Using SANDIA experimental data



Depth dose in Silicon
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Depth dose in Silicon



M. Novak

Electron backscattering in Au
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Low energy electron backscattering: normal incidence, function of primary energy, target Z
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Low energy electron backscattering: function of angle of incidence, target Z



F. Hariri

The Landau-Pomeranchuk-Migdal Effect
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Recent extensions to Geant4 capabilities

• DNA modelling (next slide) 
• Crystal structure 
• Muonic atoms    

																			

																			



S. Incerti 

Low energy Geant4 DNA progress: DNA damage prediction



Hadronic Physics



A. Ribon

Status of FTF (Fritiof) Model



● QGS	(Quark	Gluon	String)	model	is	an	alternative	string	model,	used	
in	production	in	Run1,	but	now	under	revision	

● More theory-based than the phenomenogical FTF model
– For FTF, inconsistency between thin-target and hadronic showers: 

could be an indication that the model is reaching its limits...
● Interesting for systematic evaluations and for applications at 

slightly higher energies than FTF (above few hundreds GeV 
up to few TeV)

● No	reliable	model	available	in	Geant4	for	multi-TeV	hadrons	
● Starting from ~5 TeV (hadron kinetic energy in the Lab),  

gluon (i.e. jet) production needs to be included
● EPOS seems the most promising model

– Provides the best description of LHC minimum-bias data
– Main model for ultra-high energy cosmic ray air showers
– Contact with the leading developer (T. Pierog), and plan an interface 

with Fortran EPOS for next year... A. Ribon

Alternative String models



● BERT	(Bertini-like)	model	
● Improved the evaporation spectrum, reducing the overproduction of low-energy neutrons and 

protons
● Fix on coalescence: now more fragments (d,t,He3,α) produced

● INCLXX	(Liege)	model	
● Originally designed up to 3 GeV; recently extended up to 15 GeV; last year included η , η' and 
ω

● This year extented to strangeness: kaons & hyperons (Λ, Σ)

J. Hirtz

Intra-nuclear Cascade models



● Further	progress	and	extensions	
● Consistent	treatment	of	excited	energy	of	nuclear	fragments	
● Isomer	production	is	enable	by	default	
● Correlated	gamma	emission	included	
● New,	consistent	set	of	data	libraries

V. Ivanchenko, D. Wright

Precompound / De-excitation & Radioactive Decay



● For	gamma	below	20	MeV,	a	new	data-driven	approach	based	on	
LEND	(Low	Energy	Nuclear	Data)	has	been	developed	by	T.	Koi	and	
will	be	available	in	G4	10.4	

● LEND available for 162 isotopes from D to Pu241
● For	gamma	above	20	MeV	and	whenever	LEND	data	is	not	available,	
the	default	Chips	cross	section	and	the	Bertini	(BERT)	final-state	
model	is	used	as	usual	

● By	default,	only	the	physics	list	ShieldingLEND	will	use	this	new	
photo-nuclear	approach

T. Koi, D. Wright

A new composite model for photo-nuclear interaction:  
LENDorBERTModel



● G4ParticleHP	does	not	always	provide	a	complete	description	of	multi-step	
breakup	reactions,	like	12C(n,	n'3α) and 12C(n,α)9Be

● Either incomplete or missing evaluated data
● Or incomplete model implementation

● Special	(rather	than	general	!)	treatment	based	on	NRESP7	for	organic	
scintillators	and	other	fast	neutron	detectors	where	carbon	reactions	
required	an	accurate	description

A. R. Garcia

12C(n,n'3α) and 12C(n,α)9Be reactions in G4ParticleHP



D. Bolst

Validation of Geant4 fragmentation for Heavy Ion Therapy



Accurate Hadronic Physics needed for Heavy Ion Therapy

HIT mixed radiation field

S. Guatelli
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C. Mancini

Geant4 Nuclear Interaction at Low Energy (GeNIALE)



● Problems	below	100	MeV

C. Mancini
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● Suitable	models



D. Wright

Low Energy Hadronic Physics

Neutrino Scattering



Summary & Outlook



M. Asai

23rd collaboration meeting will be co-hosted by  
Nuclear physics and High Energy Physics divisions of Lund University, Sweden 
August 27th - 31st, 2018  



Conclusion (personal view)
Geant4 is roughly my age, old but active and the user community is increasing and diversified from different 
areas. Geant4 is open to improvements both at the infrastructure and at the physics level. Ideas are already under 
discussion and others are of course welcome… 

A personal opinion on the major points to be improved: 

• General: 
• Development-testing-validation-integration cycle to be more streamlined, more automatic and a faster integration (with 

new software tools) of approved changes into production  
• Code review in all areas within Geant4 can bring non-negligible CPU speedups  
• Physics validation database to be unified and used consistently within Geant4 
• In-code documentation to be improved  
• More proactive publication and reporting of new results 

• Electromagnetic Physics: 
• Further improvements in the description of the electromagnetic showers 
• Continue theoretical review of all electromagnetic processes 
• Extension to higher energies, in particular for FCC energies and beyond 

• Hadronic Physics: 
• Resolve inconsistency between thin target and hadronic shower for string models to be tackled  
• First principle review of hadronic models is also needed in nearly all areas 
• Extension and development of missing models up to FCC energies and beyond


