List of Figures

Figure No. Figure Caption Page No.
1.1 Worldwide reactor database 1
1.2 Chain reaction in fission reactor 2

Schematic diagram of fission reactor with materials
1.3 4
[3]
Schematic diagram of fusion reactor with structural
1.4 ; 5
materials [5]
15 Schematic diagram of Accelerator Driven System 5
' (ADS) [6]
1.6 Types of reactions induced by neutron interaction 7
17 Reported radiative capture cross section data for 3
' 186W (n,y)'8"W reaction
18 Reported cross section data for °°Zr(n,2n) and 9
. 90 -
Zr(n,p) reactions
19 Reported cross section data for °Nb(n,2n) and 9
' 8Sr(n,2n) reactions
Reported cross section data for ®Rb(n,2n) and
1.10 85 : 10
Rb(n,p) reactions
21 The Livingston chart of fixed target proton beam 17
' energy versus time in years [3]
Schematic diagram of 6 MV FOTIA at BARC
2.2 o 21
facility [12]
53 Schematic diagram of 14UD Pelletron Accelerator 99
' at TIFR-BARC facility [14]
24 Schematic representation of Neutron Activation 93

Analysis Technique (NAA) [16]




2.5

2.6

2.7

2.8

2.9

3.1

3.2

3.3

4.1

4.2

4.3

4.4

4.5

5.1

5.2

Cross section of the detector crystal perpendicular
to the cylindrical axis [18]

Schematic diagram of HPGe detector [19]

A typical gamma ray spectrum of >2Eu source

Measured efficiency and fitted curve for ™2Eu
source

Background spectrum recorded by HPGe detector
for t=600 sec

Nuclear model structure in TALY'S code
Reaction flow in exciton model

Nuclear model structure in EMPIRE code

Neutron flux energy spectrum ®(E), for (i) E, = 2.6
MeV, (ii) E, = 4.0 MeV and (iii) E, = 5.0 MeV
generated from EPEN code

Schematic diagram of experimental set up for
neutron irradiation

A typical y-ray spectrum of 8W(n,y)®¥’W and
287n(n,n*)MIn monitor reactions for En = 2.11 +
0.02 MeV recorded by HPGe detector

Comparison between the measured efficiency and
EFFTRAN corrected efficiency

Comparison of 18W(n,y)!8"W reaction cross section
with previously published data, evaluated data and
theoretical data

A schematic diagram of experimental set up for
irradiation [20]

Neutron spectra from “Li(p,n)’Be reaction at proton
energies of 13, 18, 19 and 22 MeV generated from
M.W. Mcnaughton et al. [21]

24

25

27

28

29

33

35

36

43

44

47

49

59

65

67




5.3

5.4

9.5

5.6

5.7

5.8

5.9

5.10

5.11

5.12

A typical y-ray spectrum of 2’Al(n,0)**Na and
WIn(n,n*)*™In  monitor reactions recorded by
HPGe detector

A typical y-ray spectrum of %°Zr(n,2n)¥Zr and
%0Zr(n,p)®®MY reactions recorded by HPGe detector

Comparison of the measured HPGe detector
efficiency and EFFTRAN corrected efficiency

Efficiency fitted curve and the measured efficiency

Tailing correction for reactions having threshold
energy

Comparison of experimental results of present work
along with previously reported data in EXFOR [7],
evaluated data [10-13] and theoretically calculated
data by TALYS-1.9 code [8] for %Zr(n,2n)®zr
reaction

Comparison of experimental results of present work
along with previously reported data in EXFOR [7],
evaluated data [10-13] and theoretically calculated
data by EMPIRE-3.2.2 code [9] for *°Zr(n,2n)®%Zr
reaction

Comparison of experimental results of present work
along with previously reported data in EXFOR [7],
evaluated data in ENDF/B-VIII.O [9] and
theoretically calculated data by TALYS-1.9 code
[8] for the ®Zr(n,p)®*™Y reaction

Comparison of experimental results of present work
along with previously reported data in EXFOR [7],
evaluated data [10-13] and theoretically calculated
data by EMPIRE-3.2.2 code [9] for the
%0Zr(n,p)®MY reaction

A typical vy-ray spectra of %Nb(n,2n)%Nb™,
83r(n,2n)’Sr™ and ' Al(n,a))**Na reactions for E, =
13.97 + 0.68 MeV recorded by HPGe detector

71

73

78

87

88

89

90

93




5.13

5.14

5.15

5.16

5.17

5.18

5.19

Comparison of %Nb(n,2n)*™Nb reaction cross
section with the previously published data,
evaluated data and predicated data by TALYS-1.9
code

Comparison of #Sr(n,2n)®™Sr reaction cross
section with the previously published data,
evaluated data and predicated data by TALYS-1.9
code

A typical y-ray spectra of ®Rb(n,2n)®*"Rb,
8Rb(n,p)®MKr and 2’ Al(n,a)?*Na reactions for E, =
18.99 £ 0.74 MeV recorded by HPGe detector

Comparison of measured efficiency with
EFFTRAN Code corrected efficiency

Plots of Efficiency fitted and the measured
efficiency

Comparison of ®Rb(n,p)®™Kr reaction cross
section with reported data, theoretically calculated
data by TALYS-1.96 and evaluated data

Comparison of ®Rb(n,2n)®™Rb reaction cross
section with reported data, theoretically calculated
data by TALYS-1.96 and evaluated data

101

102

105

107

110

116

117




