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	Funding from France within LIA

	Description
	Euro/unit
	Nb of units
	Total (euros)
	Provided by: *

	Visit of Mr Jae Ik Shin to CENBG
	2334
	1
	2334
	IN2P3

	Visit of Mr Jae Ik Shin to LPC Clermont
	567
	1
	567
	

	Visit of Dr Lee to CENBG
	225
	1
	225
	

	DHL for Mr Shin
	127
	1
	127
	

	Total
	
	
	3253
	

	Funding from Korea

	Description
	Won/Unit
	Nb of units
	Total (Won)
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	Additional funding (outside LIA) 
	Funding from France
	Funding from Korea

	
	Provided by: ***
	Type
	Euro
	Provided by: ***
	Type
	Won

	
	STAR “PROTEUS”
	Missions to Korea
	6500 
	STAR “PROTEUS”
	Meetings in Korea and travel to France for meetings  for 2 persons
	10 000 000

	
	
	
	
	
	
	


* For example: IN2P3, CEA. ** Korean University or Institute. *** French Embassy, STAR, PICS, other grants…
	Summary

of

2011 activities
	The following activities took place during 2012.

1. Monte Carlo modeling activities using Geant4 and GATE
a) Modeling of the NCC proton beam line using Geant4 and GATE
The NCC team has recently upgraded and verified their Geant4-based NCC protontherapy beam line application to the 9.5 release of the Geant4 toolkit. During his visit to LPC Clermont, Mr Shin provided a simple model of Proton beam nozzle with passive mode using GATE. The results were presented by T. Pham (ph-D student at LPC Clermont) in a poster presentation during the 51th PTCOG conference in Korea in May. 
Longitudinal dose profiles obtained with GATE simulations in liquid water were compared to experimental measurements performed at NCC. Dose profiles were acquired using a classical water phantom and a ionization chamber. These simulations were performed using the recommended Geant4 physics list for protontherapy.
Communication: « GATE 6.1/GEANT4-DNA: simulation of energy deposition into biological compound after proton irradiation », 
Q. T. Pham, J. I. Shin, S. Incerti, L. Maigne, S. B. Lee, Y. Perrot, C. Champion, M. A. Bernal, Z. Francis, V. Ivantchenko.
b) Extension of Geant4-DNA physics models to DNA material   

During his visit to CENBG, Mr Shin contributed to the development of Geant4-DNA classes implementing CTMC-COB cross section models for protons and neutral hydrogen in liquid water and DNA bases (A, T, G, C). These classes allow the transport of proton and neutral hydrogen in realistic biological material (not approximated as liquid water). Using a simplified model of a cellular nucleus made of randomly oriented cylindrical targets of different sizes representing biological targets (DNA bases, nucleosomes, chromatin fibers), we have been able to extract frequencies of energy deposition in such cylinders, in order to evaluate the influence of these new cross sections, compared to the liquid water case. These results have been presented at the ICNMTA2012 conference in Lisbon, Portugal and they have been accepted for publication.

Publication: « Proton transport in water and DNA components : a Geant4 Monte Carlo simulation », C. Champion, S. Incerti, H. N. Tran, M. Karamitros, J. I. Shin, S. B. Lee, H. Lekadir, M. Bernal, Z. Francis, V. Ivanchenko, O. A. Fojon, J. Hanssen, R. D. Rivarola, accepted in NIMB (2012).
2.  Outreach 

A Geant4 tutorial has been organized by KISTI and NCC (https://hep.kisti.re.kr/indico/conferenceDisplay.py?confId=51) on October 29 – November 2, 2012. Focus has been put on usage of Geant4 in medical physics and several IN2P3 teachers participated to this effort (M. Verderi, S. Incerti).

Moreover, the Geant4-DNA and GATE projects were presented at the 51th Particle Therapy Co-Operative Group (PTCOG) meeting on May 14-19, 2012 (http://ptcog.web.psi.ch/). In particular, the NCC team presented in a poster a simulation of beam characteristics at the NCC nozzle output which served as phase space input for Geant4-DNA simulations.  
Communication: “Monte Carlo study about in/direct effects  for proton beam using Geantt4 and Geant4-DNA”, J. I. Shin, S. B. Lee, J. Shin, S. Incerti

	


