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INTRODUCTION 
 EXFOR compilation has been initiated since 2006 in the Indian system 

by BARC.  It is now an obligation by the NDPCI to NRDC.  

 NDPCI joined NRDC as a member from September 2008. 

 NDPCI encourages Indian users to use EXFOR data in the IAEA  mirror 
website of India www-nds.indcentre.org.in which is basically a 
compilation of published nuclear reaction data for incident neutrons, 
gammas and charged particles on various targets.  
 

 The DAE-BRNS project on EXFOR compilation given to NEHU for 2 
years (May 2011- April 2013) is aimed to help  NDPCI in compiling  
several new EXFOR entries for the IAEA-EXFOR database. Thus far,  
24 entries  are successfully completed by NEHU team and accepted by 
IAEA. 
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Some Objectives of NDPCI 
 NDPCI with the assistance from the IAEA-NDS is responsible for all 

EXFOR compilations of nuclear data measured in Indian facilities. 

 The following are among some of the objectives of NDPCI:  

  Coordinating EXFOR compilation in India with the help of the IAEA-NDS 
through NDPCI Projects/funds in Indian universities in collaboration with 
different DAE units.  

  Organizing EXFOR theme meetings/workshops. India has thus far 
successfully organized 5 EXFOR workshops and is looking forward to 
organize the 6th one in Bangalore in December, 2014 in collaboration with 
the IAEA. The phenomenally successful EXFOR workshops conducted in 
India since 2006 represent a new managerial initiative in India. These 
workshop provided a unique forum to bring together experimentalist, 
theoreticians, nuclear physicists, radio chemists, health physicists, 
mathematicians, faculty members in Universities, research scholars, 
students together.  
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These workshops have helped NDPCI to recognize potential, motivated and 
young EXFOR compilers. The awareness on EXFOR culture among Indian 
scientists has been increased. 

 Encouraging and using voluntary compilers including young researchers. 
Due to NDPCI EXFOR workshops, authors (who are experimentalists) of 
the articles in some cases have compiled their own experimental data. 

  Basic nuclear data physics measurements using facilities in India and 
abroad.  

  Nuclear model based calculations using codes such as TALYS and 
EMPIRE are being continued. Workshops related to nuclear data 
evaluations have also been conducted.  
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  Promote  research and work on generation of covariance error matrices  
for nuclear data physics experiments in India. Presently, Shivashankar 
under the guidance of Prof. S. Ganesan is writing a detailed research paper 
for favour of publication and entitled, "MEASUREMENT AND 
COVARIANCE ANALYSIS OF REACTION CROSS-SECTIONS FOR 58Ni 
(n, p) 58Co AT EFFECTIVE NEUTRON ENERGIES En=5.99, 10.21 and 
15.70MeV".  The draft paper is under improvement at this time. 

 Financially supporting researchers partly/fully to attend national as well as 
international conferences, wherever possible.  

 Improved nuclear structure and decay data for nuclear models in the heavy 
nuclides region.  

Some Objectives of NDPCI(contd…) 
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Some Objectives of NDPCI(contd…) 
   Preparation of integral Indian experimental criticality benchmarks for 

integral nuclear data validation studies for the International Criticality Safety 
Benchmark Evaluation Project  (http://icsbep.inl.gov ). India has contributed 
by successful international benchmarking of KAMINI (2005), PURNIMA-II 
(2007) and PURNIMA-I (2012). This activity is a milestone development in 
Indian reactor physics activities for integral nuclear data and codes 
validation studies. 

 Our benchmarking of KAMINI has already enabled India join, since 2005, 
the select band of countries which contribute to International Criticality 
Safety Benchmarks Evaluation Project of the US-DOE/NEA-DB. 

 As a consequence, India has full official access to all experimental criticality 
benchmarks for nuclear data and code validation studies related to nuclear 
reactor safety . 
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Forthcoming NDPCI Workshop Nuclear Data 
Covariance  
  The DAE-BRNS workshop on Covariance in Nuclear Data will be held 

from  Dec.16-19, 2013 at Seminar Hall, Homi Bhabha National Institute, 
Anushaktinagar, Mumbai-400094. India. 

 This workshop aims to bring together people who are interested in and  
working on covariance error matrices in nuclear data. The DAE-BRNS 
Theme Meeting will include invited tutorials and talks on covariance error 
matrix and its applications with reference to reactor fuel cycle.  

 The participation is expected to be about 50 selected young researchers 
and scientists from various Indian Universities and Institutes.  
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INDIAN EXFOR COMPILATIONS 

 India started making EXFOR compilations since the year 2006. 
 

 Five phenomenally successful workshops have been conducted 
in INDIA so far: 2006 (Mumbai) , 2007 (Mumbai), 2009 (Jaipur), 
2011 ( Chandigarh), 2013(Banaras Hindu University, Varanasi) . 

 Total number of Indian EXFOR Entries thus far accepted by the 
IAEA= 254*. 

 The  EXFOR compilation activity has enhanced the international 
visibility to INDIA’s nuclear physics work. The 6th Indian EXFOR 
workshop is planned for December, 2014 in Bangalore University, 
Karnataka, South of India (tentative dates;  funds for application 
to be made). 
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Number of EXFOR Entries In Each Dataset* 

*www-nds.iaea.org/exfor 
 

G0*(Photo-nuclear data  measurements) 33*(Neutron measurements) D6*(Charged particle data measurements)

26

45

183
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Entries done by NEHU Team (Dr. B.M.Jyrwa, S.Badwar, R.Ghosh) 

Sl. 
no
s 

Entry Nos  Journal reference  Year 

1. D6095 NPA 96 (1967)  521-528 2010 
2. D6103 EPJ A 44 (2010) 403-410 2011 
3. D6112 PRAMANA  57 (2001) #1 209-

213  
2011  

4. D6114 Z.Physik A 278 (1976) 281-
290 

2011 

5. D6111 PRL 106 (2011) 022501----4         2011  
6. D6149 PRC 52 # 2 (1995) 798-806 2011 
7. D6166 PRC 44 # 3 (1991) 1049-1056  2011  
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Sl. 
no
s 

Entry Nos  Journal reference  Year 

8.  
9. 

D6129 
D6083 

PRC 49,#2, 932 (1994) 
Eur. Phys. J.A 44,385-392(2010) 

2011 
2012 

10. D6133 Pramana J.Phys 27, #3365-379 (1989) 2012 
11. D6158 J.Phys. G. Nucl. Part. Phys 35 025101 

(2008) 
2012  

12. D6152 PRC  53 #2  803-810 (1996) 2012 
13. D6156          ITB Hannover +495117628998 

Seite 2 von 3 (2012) 
2012 

14. D6157 Pramana 52 # 6 609-621 (1999) 2012 
15. D6169 PRC 81  054607 (2010) 

  
2012  
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Sl. 
no
s 

Entry Nos  Journal reference  Year 

16. D6165 International Journal of Modern Physics E  
14 # 7 (2005) (1063-1071) 

2012 

17. D6132 Pramana J. Phys 27 # 6 (1986) 747-760  2013 
18. D6173 Eur. Phys. J. A 47 156 (2011) 2013  

19. D6188 PRC  84, 011602(R) (2011) 2013 
20. D6171          CHINESE JOURNAL OF PHYSICS. 49, 

 # 4, 884 
2013 

21. D6190 PRC 84, 024614 (2011) 2013 
22. 
23. 

D6176 
33046 

PRC  
Eur. Phys. J. A, 16, 495 (2003)  

2013  
 
 



Your Logo 

7 8
8

23

59

19 8

86

0

20

40

60

80

100

120

2011 2012 2013

NEHU Team INDIA

CONTRIBUTION OF NEHU TEAM 

2013 shows the 
entries accepted the 
IAEA till date. 40 
EXFOR entries has 
been made by India in 
the Varanasi 
workshop.  
Of 8 entries made so 
far by NEHU team 2 
has been accepted by 
the IAEA. 
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Recent Experimental Activities In INDIA 
 India is making significant original contributions to measurement of "difficult 

to measure," nuclear physics data via surrogate reaction experiments. 

 Dr. S.Ganesan, Raja Ramanna Fellow (Hon) of the DAE Bhabha Atomic 
Research Centre, formally proposed in 2004 at the DAE-BRNS Theme 
Meeting on "neutron sources for reactor applications" to Nuclear Physicists 
in India that they should start working on surrogate nuclear reaction 
experiments. The meeting was hosted in Shillong by NEHU. The proposal 
by him continued informally until realization 2 years later. 

 Dr. B.K.Nayak, Dr. A. Saxena and others in BARC were the first to take up 
the challenge with 6Li beam in TIFR-Pelletron with a target of 232Th and do 
the surrogate experiments. The first published paper in the series was on  
233Pa(n,f) in PRC, 78, 061602, (2008) by B. K. Nayak, A. Saxena, D. C. 
Biswas, E. T. Mirgule, B.V. John, S. Santra, R. P. Vind, R. K. Choudhury, 
and S. Ganesan. This was  followed by 2 recent publications in 2013 on 
241Pu(n, f ) and 239Np (n, f ), 240Np(n, f ). 
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EXCITING SURROGATE TECHNIQUE 
You do not have neutron 
beam. You do not have a target 
of  an unstable nuclei. How do 
you get the cross section data 
for interaction of neutrons with 
unstable target nuclide? 
 
Use of surrogate nuclear 
reactions. 
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Example of surrogate reaction 
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First paper in the series of Surrogate reactions 
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233Pa(n,f) Cross Section
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The first time experimental 
data in the world >10MeV  is 
from BARC, India 

EXFOR Entry completed 

EXFOR Entry nos:33023 and D6075 
(CORRECTED FOR 2 INADVERTENT ERRORS IN 
THE PAPER). See Figure on top, Thanks, N. 
Otsuka. 
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Second paper in the series of Surrogate Reactions 
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The first time 
experimental data in 
the world is from 
BARC, India 
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Third Indian paper in the series of Surrogate 
Reactions  
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PHYSICAL REVIEW C 88, 014613 (2013) 
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Photo-fission Experiments carried out by Dr.H.Naik, et 
al., in Korea 
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The most important result: 
"The graph displays fission yield 
data for two bremstrahhlung end 
point energies corresponding to  
the electron energies 2.5 GeV  and 
65 Mev. The results show that for 
higher energy a reduction  in peak 
and a broadening occur.  
This is an interesting new result.“ 
 
Nuclear Instruments and Methods 
in Physics Research Section B, 
267,1891(2009).  
 
 

EXFOR entry for this has already been made; Entry Number G0015 
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Photo-fission Experiments carried out by Dr.H.Naik, et 
al. in India 
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EXFOR entry has been made; entry number G0501 
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Experiment performed at BARC by Dr. B. Lalremruata of  
Mizoram University 
Abstract: The radiative neutron capture cross section is important both for reactor 

physics applications as well as for nuclear astrophysics and hence accurate data are 
very important. The cross section for the 70Zn(n,g)71Zn-m has not been measured in 
the past for the energy range above 25 KeV. In the present paper, the neutron 
radiative capture cross section of 70Zn has been measured using 7Li(p,n)7Be neutron 
source at four proton energies viz. 2.25 MeV, 2.6 MeV, 2.8 MeV and 3.5 MeV. The 
activation technique is used and the cross section is measured relative to the 
reactions 115In(n,n')115In-m, 197Au(n,g)198Au. Experiment has been performed at the 
FOTIA accelerator - BARC, India. Theoretical calculations of cross sections were 
carried out using GEANT4, and our own code EPEN for neutron spectra, and later on 
using the computer code TALYS 1.4. The preliminary data analysis are going on. 

 It was proposed by Dr. B. Lalremruata  to present this in the present workshop. 
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 THANK YOU 
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