2000.0000000

1500.0000000

1000.0000000

Cross section (mb)

500.0000000

0.0000000 1

SN b(p,non)

TALYS ——
TENDL-2015
Trzaska(1991)
Kirkby(1966)
Wilking(1963)

10

100 1000

Energy (MeV)



Cross section (mb)

PNb(p,n) *Mo

TALYS ——

TENdDIL-2015

C 11(1967 +

1000.000000 | Shodlasen

Bramblett(1960) X

Albert(1959) =

800.000000 |- Johnson(1958) =
600.000000
400.000000
200.000000

1 10 100 1000

Energy (MeV)



Cross section (mb)

300

SN b(p,3n)91M 0

 TALYS ——

TENDL-2015
Titarenko(2011) +

100

Energy (MeV)

1000



Cross section (mb)

1

1

=
N
o

=
-
o

60

40

80

60

40

20

N b(p,na)89Zr

T TALYS
T Steyn(2011)
Titarenko(2011)

Ditroi (2008)

AvilaRodriguez(2008)

% Levkovski(1991)

B[ X X +

100
Energy (MeV)



Cross section (mb)

/0

60

50

40

30

20

10

N b(p,4n)9OM 0

TALYS —

TENDL-2015
Titarenko(2011)
Ditroi (2009)
Ditroi(2008)

+
X
X

100

Energy (MeV)



=

Cross section (mb)

93Nb(p,g)94Mo
Harissopul 0s(2001) +
Harissopul os(2001) X

1000

Energy (MeV)



BN b(p,p)93Nb

200.000000000000 {- T T TALYS — 1

TENDL-2015
Herbach(2006) +

150.000000000000 [ ]

100.000000000000 [ |

Cross section (mb)

50.000000000000 |-

0.000000000000 — ' N ——— L
1 10 100 1000

Energy (MeV)



Cross section (mb)

300000

250000

200000

150000

100000

50000

SNb(p,xn)

TALYS ——

TENDL-2015
Svirin(1983)
Chodil (1967)

+
X

10 100
Energy (MeV)

1000



Cross section (mb)

100.00000000000

80.00000000000

60.00000000000

40.00000000000

20.00000000000

0.00000000000 1

SNb(p,xt)

TALYS ——
TENDL-2015
Noguchi(1991) +
Brun(1962) X

Energy (MeV)

, . | L L g
10 100 1000



200.000000000

150.000000000

100.000000000

Cross section (mb)

50.000000000

0.000000000 1

N b(p,xa)

TALYS —

TENDL-2015
Ferrero(1979)

+

100
Energy (MeV)

1000



Cross section (mb)

w

N
ol

N

=
gl

O
ol

PNb(p,x) 'Be

Michel(1997)

Scholten(1994)
Scholten(1994)
Wolfle(1990)

L] X X 4+ ]

10 100

Energy (MeV)



Cross section (mb)

0.22

0.2

0.18

0.16

0.14

0.12

0.1

PNb(p,x)**Na

Titarenko(2011)

Korteling(1964)

+

X

10 100

Energy (MeV)

1000



Cross section (mb)

0.118

0.116

0.114

0.112

0.11

0.108

0.106

0.104

0.102

0.1

SN b(p,x)MSc

Titarenko(2011)

+

10 100

Energy (MeV)

1000



Cross section (mb)

O
W
o1

o
w

0.25

—
N

0.15

0.1

BN b(p.x)*8sc

Titawenko(2011)  +

10 100

Energy (MeV)

1000



Cross section (mb)

0.4

0.35

©
w

0.25

O
N

0.15

0.1

PNb(p,x)*V

Titarenko(2011)

Michel (1997)

+

X

10

Energy (MeV)

100

1000



Cross section (mb)

1.1

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

PBNb(p,x)>iCr

Titarenko(2011)

Michel (1997)

+
>< —

10

Energy (MeV)

100



Cross section (mb)

1.6

1.4

1.2

0.8

0.6

04

0.2

PBNb(p,x)>*Mn

Titarenko(2011)

Michel (1997)

+
X -

10

Energy (MeV)



Cross section (mb)

0.4

0.35

©
w

0.25

O
N

0.15

0.1

PNb(p,x)>°’Mn

Titarenko(2011)  +

10

Energy (MeV)

100

1000



Cross section (mb)

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

PNb(p,x)>Fe

Titarenko(2011)

Michel (1997)

+
X

10 100

Energy (MeV)



Cross section (mb)

0.7

0.6

0.5

04

0.3

0.2

0.1

N b(p,x)56Co

Titarenko(2011)

Michel (1997)

+

X

10

Energy (MeV)

100

1000



Cross section (mb)

2.5

=
gl

=

0.5

N b(p,x)57Co

Titarehko(éOllj o

10
Energy (MeV)

100

1000



2.5

1.5

Cross section (mb)

0.5

N b(p,x)58Co

Titarehko(éOllj s

10
Energy (MeV)

100

1000



Cross section (mb)

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

N b(p,x)GOCo

Titarenko(2011)

+

10

Energy (MeV)

100

1000



Cross section (mb)

0.6

0.5

0.4

0.3

0.2

0.1

N b(p,x)GOCu

Titarehko(éOllj s

10

Energy (MeV)

100

1000



Cross section (mb)

N
ol

N

=
Ul

O
o

N b(p,x)61Cu

Titarenko(2011) ~ +
Korteling(1964) X T

10 100

Energy (MeV)

1000



Cross section (mb)

3.5

N
Ul

N

=
gl

=

O
ol

N b(p,x)64Cu

Kortei i ng(1'964') |

+ _

10 100

Energy (MeV)

1000



Cross section (mb)

0.6

0.5

0.4

0.3

0.2

0.1

SNb(p,x)%°Zn

TALYS —
Titarenko(2011)
Michel (1997)

|

+
X

10

" 100
Energy (MeV)



N b(p,x)SSGa

1.5 |

Cross section (mb)

TALYS —
Titarenko(2011)

+

10

100
Energy (MeV)

1000



Cross section (mb)

2.5

N

=
Ul

o
Ul

N b(p,x)66Ga

TALYS —
Titarenko(2011)

+

10

100
Energy (MeV)

1000



Cross section (mb)

1.8

1.6

1.4

1.2

0.8

0.6

0.4

0.2

N b(p,x)67Ga
- | TALYS
Titarenko(2011)
Michel(1997)

+
X

Energy (MeV)




Cross section (mb)

N
Ul

N

=
Ul

=

—
o

N b(p,x)67Ge

TALYS ——

TENDL-2015
Titarenko(2011)

—+

10

" 100
Energy (MeV)



Cross section (mb)

4.5

3.5

2.5

1.5

0.5

N b(p,x)686e

TALYS ——
TENDL-201
Michel(1997)  +

10

100 | 1000
Energy (MeV)



Cross section (mb)

N
ol

N

=
Ul

-

O
o

N b(p,x)69Ge

TALYS —— |

TENDL-2015
Titarenko(2011)
Michel (1997)

+
X

10

" 100
Energy (MeV)



Cross section (mb)

3.5

2.5

1.5

0.5

PNb(p,x) °As

TALYS ——
TENDL-2015
Titarenko(2011) +

10

100 | 1000
Energy (MeV)



Cross section (mb)

3.5

2.5

1.5

0.5

PNb(p,x) tAs

ALYS —— -

TENDL-2015

Titarenko(2011)
Michel (1997)

|

+
X

10

100
Energy (MeV)



Cross section (mb)

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

PNb(p,x) “As

TALYS ——

TENDL-2015
Titarenko(2011)
Titarenko(2011)

+
X

10

" 100
Energy (MeV)

1000



Cross section (mb)

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

PNb(p,x) As

TALYS ——
TENDL-2015
Michel(1997) -

10

100 | 1000
Energy (MeV)



Cross section (mb)

0.15

0.14

0.13

0.12

0.11

0.1

SNb(p,x) “As

TALYS
Titarenko(2011)
Michel (1997)
Alekseev(1984)

+
X
X

10

" 100
Energy (MeV)

1000



Cross section (mb)

=
N

=
o

(00)

(@))

AN

93N b(p,X)7ZSG

TALYS ——

TENDL-2015
Titarenko(2011)
Michel (1997)

| . +

+
X

10

100
Energy (MeV)



Cross section (mb)

BN b(p.x) Se

_/

TALYS ——

TENDL-2015
Titarenko(2011)

—+

10

" 100
Energy (MeV)



Cross section (mb)

- TALYS ——
TENDL-2015 =
Titarenko(2011) + .

" 100 | 1000
Energy (MeV)



Cross section (mb)

)

TALYS ——

TENDL-2015 -
Titarenko(2011) +

10

" 100
Energy (MeV)

1000



Cross section (mb)

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

BN b(p.x)°Se

TALYS ——

TENDL-2015
Titarenko(2011)
Michel (1997)

+
X

10

" 100
Energy (MeV)

1000



Cross section (mb)

=
N

=
o

(00)

(@))

AN

PNb(p,x) “Br

TALYS ——

TENDL-2015
Titarenko(2011)

—+

10

" 100
Energy (MeV)



Cross section (mb)

10

00)

o

AN

TALYS ——
TENDL-2015

Titarenko(2011)

4 ]

10

" 100
Energy (MeV)



Cross section (mb)

PNb(p,x) ~Br

TALYS —— °
TENDL-2015
Titarenke(2011) +

10

100 | 1000
Energy (MeV)



Cross section (mb)

2.5

=
1

0.5

PNb(p,x) °Br

TALYS ——

TENDL-2015
Titarenko(2011)
Titarenko(2011)

+
X

10

100
Energy (MeV)

1000



Cross section (mb)

1.4

1.2

0.8

0.6

0.4

0.2

PSNb(p,x)'Br

TALYS ——

TENDL-2015
Titarenko(2011) +
- Titarenko(2011) X .
Alekseev(1984) X
10 100 1000

Energy (MeV)



Cross section (mb)

0.15

0.14

0.13

0.12

0.11

0.1

PNb(p,x)%°Br

TALYS
Titarenko(2011)

+

10

" 100
Energy (MeV)

1000



Cross section (mb)

PNb(p,x) "°Kr
- TALYS ——
TENDL-2015
Titarenko(2011) +

10

100 | 1000
Energy (MeV)



Cross section (mb)

e S S T S
o N M O

N B~ O 0

PBNb(p,x)"Kr

TALYS ——

TENDL-2015
Titarenko(2011)

+

—+

[N
o

" 100
Energy (MeV)



Cross section (mb)

3.5

2.5

1.5

0.5

PNb(p,x) Kr

TALYS ——
TENDL-2015
Titarenko(2011) +
Alekseev(1984) X

10

100 | 1000
Energy (MeV)



Cross section (mb)

20

=
o1

=
o

“Nb(p,x) °Rb
T TALYS ——
TENDL-2015
Titarenko(2011) + ]

10

100 | 1000
Energy (MeV)



Cross section (mb)

=
o

Cco

o

N

SNb(p,x)%'Rb

I TALYS —— -
TENDL-2015
% Titarenko(2011) +
F
10 100 1000

Energy (MeV)



Cross section (mb)

3.5

2.5

1.5

0.5

TALYS —— _

TENDL-2015
Titarenko(2011)

—+

10

100
Energy (MeV)

1000



Cross section (mb)

1.6

1.4

1.2

0.8

0.6

0.4

0.2

SNb(p,x)>Rb

TALYS ——

TENDL-2015
Titarenko(2011)

Michel (1997)

Michel (1997)

L agardeSimonoff(1979)

[1 X X +

10

100
Energy (MeV)

1000



Cross section (mb)

0.7

0.6

0.5

04

0.3

0.2

0.1

SNb(p,x)**Rb

TALYS ——

TENDL-2015
Titarenko(2011)
Alekseev(1984)

+
X

10

100
Energy (MeV)

1000



Cross section (mb)

o
IN

O
W
o1

o
w

0.25

—
N

0.15

0.1

[

TALYS ——

TENDL-2015
Titarenko(2011)

—+

10

" 100
Energy (MeV)

1000



Cross section (mb)

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

SNb(p,x)*°Rb

TALYS
Titarenko(2011)
'_

+

10

" 100
Energy (MeV)

1000




Cross section (mb)

=
o

(00)

(@))

AN

BN b(p.x) s

TALYS —— |
TENDL-2015
Titarenko(2011) +

10

100 | 1000
Energy (MeV)



Cross section (mb)

2

N
o

=
o1

=
o

3)

BN b(p,x)81Sr

TALYS ——
TENDL-2015 N
Titarenko(2011) +

10

100 | 1000
Energy (MeV)



Cross section (mb)

W
ol

W
o
T

N
)
T

N
o
T

=
o1
|

=
o
|

o1
T

BN b(p.x)B2Sr

TALYS ——
TENDL-2015
Titarenko(2011) +
Michel (1997) X

10

Energy (MeV)

1000




Cross section (mb)

BN b(p,x)83Sr

JJ

TALYS| ——

TENDL-2015
Titarenko(2011)

—+

10

100
Energy (MeV)

1000



Cross section (mb)

BN b(p.x) S

TALYS ——

TENDL-2015
Titarenko(2011) +
Ditroi (2008) X

10

Energy (MeV)

1000



Cross section (mb)

BN b(p.x) 39S

X

IFH L

TALYS ——

TENDL-2015
Titarenko(2011) +
Titarenko(2011) X

10

100
Energy (MeV)



Cross section (mb)

93N b(p,X)SSmSI’

TALYS ——

TENDL-2015
Titarenko(2011) +
Titarenko(2011) X

10

100
Energy (MeV)



Cross section (mb)

8]
ol

= N N W
ol o ol o

=
o

ol

PNb(p,x)3*Y

TALYS ——

TENDL-2015
Titarenko(2011)

—+

10

100
Energy (MeV)



Cross section (mb)

(@)
)

a
o

N
o

W
o

N
o

=
o

BN b(px) %Y

TALYS —— |

TENDL-2015
Titarenko(2011)

—+

10

" 100
Energy (MeV)



Cross section (mb)

(@)
)

a
o

N
o

W
o

N
o

=
o

93N b(p,X)85mY

TALYS —— |
TENDL-2015
Titarenko(2011) +

10

" 100
Energy (MeV)



Cross section (mb)

45

40

35

30

25

20

15

10

TALYS ——

TENDL-2015
Titarenk@(2011)
%Titarenk (2011)

+
X

10

" 100
Energy (MeV)

1000



9B\ b(px) %Y

Cross section (mb)

TALYS ——
TENDL-2015
Titarenko(2011) +

100 1000

Energy (MeV)



93N b(p,X)86mY

Cross section (mb)

TALYS ——
TENDL-2015
Titarenko(2011) +

100 1000

Energy (MeV)



Cross section (mb)

40

35

30

25

20

15

10

TALYS ——

TENDL-2015
Titarenko(2011)
Titarenko(2011)

Ditroi(2008)

Michel (1997)

[1 X X +

10

" 100
Energy (MeV)



Cross section (mb)

40

35

30

25

20

15

10

TALYS ——

TENDL-2015
Titarenko(2011)
Titarenko(2011)

Ditroi(2008)

Michel (1997)

[1 X X +

10

" 100
Energy (MeV)



=
N

=
o

Cross section (mb)
o oo

N

N

BN b(px) 3By

- T 8 TALYS — |
TENDL-2015 —
T 4 Titarenko(2011) +1
N ) u Titarenko(2011) X ]
1.7 b Ditroi (2009) X
B Ditroi(2008)  ©
B 1 Michel (1997) u ]
iy Albouy(1963)  ©
i + i i
i - i ]
s \L1||| 1
!! ” ;, LAl
| : - - 0] _|
|
j;:
—;ﬂ?er
;I
»':'f . N L
10 100 1000

Energy (MeV)



Cross section (mb)

1.4

1.2

0.8

0.6

0.4

0.2

93N b(p,x)gomY

| ALYS ——
TENDL-2015 |
Titarenko(2011) +

10

" 100
Energy (MeV)

1000



Cross section (mb)

e
o N b

N B~ OO 00

PBNb(p,x)>zr

TALYS ——
TENDL-2015 .
Titarenko(2011) +

[N
o

100 | 1000
Energy (MeV)



Cross section (mb)

PNb(p,x)zr

TALYS —— _
TENDL-2015
Steyn(2011)
Titarenko(2011)
Ditroi(2008)
Michel (1997)

[1 X X +
|

Energy (MeV)



Cross section (mb)

100

00)
o

)]
o

N
o

N
o

PNb(p,x)®’zr

TALYS ——

TENDL-2015
- Steyn(2011) + .
Titarenko(2011) X
Korteling(1964) X
% % .
3
10 100 1000

Energy (MeV)



180
160

B
N b
© O

100

Cross section (mb)
N B (o)) 0]
o o o o

o

PNb(p,x)zr

TALYS —— |

TENDL-2015
Steyn(2011)
Titarenko(2011)
Ditroi(2009)
Ditroi(2008)
Michel (1997)
Korteling(1964)

é%}%ﬁ %éi% %

O W[ X X +

Energy (MeV)



Cross section (mb)

1

1

=
N
o

=
-
o

60

40

80

60

40

20

PBNb(p,x)>zr

T " TALYS — -

TENDL-2015
Steyn(2011)
Titarenko(2011)
Ditroi(2008)

Le:Fkovski (1991)

[1 X X +

10 100

Energy (MeV)



Cross section (mb)

W
o

= N N
o1 o ol

=
o

FNb(p,x) N

- TALYS ——
TENDL-2015
Titarenko(2011) +
+
i } il
+
+
10 100

Energy (MeV)



Cross section (mb)

180
160

I
N b
o O

100

N b O @
o O o O O

FNb(p,x)Nb

I # | TALYS —— |
TENDL-2015
Titarenko(2011) +
i Korteling(1964) <
7 i
B v X -
10 100 1000

Energy (MeV)



Cross section (mb)

160

140

=
N
o

100

00)
o

()]
o

N
o

N
o

o

BN b(p.x)ENb

TALYS ——

TENDL-2015
Titarenko(2011)

—+

[N
o

" 100
Energy (MeV)



Cross section (mb)

400

350

300

250

200

150

100

50

F3Nb(p,x)Nb

TALYS ——

TENDL-2015
Steyn(2011)
Titarenko(2011)
Titarenko(2011)
Ditroi(2008)
Korteling(1964)

&%@%ﬁ

mL X X +

10

" 100
Energy (MeV)



Cross section (mb)

800

700

600

500

400

300

200

100

TALYS ——

TENDL-2015
Steyn(2011)
Titarenko(2011)
Ditroi(2009)
Ditroi(2008)
Michel (1997)

mL X X +

.-}1’

0 100

Energy (MeV)

1000



Cross section (mb)

400

350

300

250

200

150

100

50

TALYS ——
TENDL-2015 |
Steyn(2011)
Titarenko(2011)
Levkovski(1991)
Kiselev(1974)

[1 X X +
|

Energy (MeV)



Cross section (mb)

/0

60

50

40

30

20

10

N b(p,4n)9OM 0

TALYS ——

TENDL-2015
Titarenko(2011)
Ditroi (2009)
Ditroi(2008)

+
X
X

10

" 100
Energy (MeV)



Cross section (mb)

300

250

N
)
o

=
()
o

a
o

SN b(p,3n)91M 0

TALYS ——
TENDL-2015
Titarenko(2011) +

10

" 100
Energy (MeV)

1000



Cross section (mb)

1000

(00)
)
o

600

400

200

PNb(p,n)*Mo

Energy (MeV)

100

TALYS ——
TENDL-2015
Chodil (1967)

Johnson(1964)
Brambl ett(1960)
Albert(1959)
Johnson(1958)

mL X X +




Cross section (mb)

N
N A O @

=
o

N B~ O

BNb(p,) S Mo

TALYS
Titarenko(2011)

+

10

Energy (MeV)



Cross section (mb)

140

120

=
o
o

00)
o

o))
o

aN
o

N
o

PNb(p,x)

Trzaska(1991)  +
Trzaska(1991)  x %

10

Energy (MeV)

100

1000



