= = =

o o o
N
|

Cross section (barns)
|_\

JENDL-4 TI-49

Principal cross sections

=

o

1
[N

total

elastic

—— absorption
—— gamma production

10t 101° 10° 10® 107 10° 10° 10% 102 107 10t 10° 10%

Energy (MeV)




Cross section (barns)

=
o
o

JENDL-4 TI-49

resonance total cross section

— total

=
o
N

=
o
[EEN
Lol

|
o|
w

Energy (MeV)




JENDL-4 TI-49
resonance total cross section

10 5

1 —— total

|

o
=
I

=

o
(@)
I

Cross section (barns)

|

=
[N
I

|
o L1l
N

Energy (MeV)

1071




JENDL-4 TI-49

resonance total cross section

total

=
o
=
I

Cross section (barns)
o
o
I —_—

1071

Energy (MeV)

10°




JENDL-4 TI-49 )
resonance total cross section

— total

Cross section (barns)

10° 10!
Energy (MeV)




JENDL-4 TI-49
resonance absorption cross sections

capture

H
o
o

Cross section (barns)
o
=

=
ol
N

|
o|
w

Energy (MeV)

1072




Cross section (barns)

JENDL-4 TI-49
resonance absorption cross sections

capture

=

o
o
|

=
ol
I

[
—
C
\

=
o
N
|

(-

\

el

=

=
oI
LN

|
o|
N

Energy (MeV)

1071




JENDL-4 TI-49
resonance absorption cross sections

107 —
capture
T \
-
<
Qo
-3 |

s ||
O
(¢D)
» !
% U
0 |
o
° |

1074

10'1 loo

Energy (MeV)




JENDL-4 TI-49
resonance absorption cross sections

capture

Cross section (barns)

10°
Energy (MeV)

10*




JENDL-4 TI-49
Heating
| |

— heating

=
oI
(RN

=
oI
N

=
oI
w

Heating (MeV/reaction)

H
ol
SN

H
o|
=
=
H
o|
=
o
H
o

2 10® 107 10° 10° 10* 10° 102 10t 10° 10t

Energy (MeV)




Damage (MeV-barns)

JENDL-4 TI-49
Damage
| |

—— damage

=

oI
(BN
I

[N

=)
N
I

10t 101° 10° 10® 107 10° 10° 10% 102 107 10t 10Y

Energy (MeV)




Cross section (barns)

JENDL-4 TI-49
Non-threshold reactions

102 | I I I

(n,gma)

10 -

10 “

10t 101° 10° 10® 107 10° 10° 10% 102 107 10t

Energy (MeV)




JENDL-4 TI-49
Principal cross sections

5 | | |
— total
— absorption

— 4= — elastic
é) —— gamma progdction
©
O
N—r” 3 —
-
O
O
Q
N 2 —
7))
n
o
O

l —

0 | | | I | | |

2 4 6 8 10 12 14 16 18

Energy (MeV)




*1073

Heating (MeV/reaction)

JENDL-4 TI-49
Heating

400

— heating
350 —

w

o

o
I

[y = N N
o o) o o)
o o o o

| | | |

Ul
o
|

I
10

Energy (MeV)

15

20




Damage (MeV-barns)

JENDL-4 TI-49
Damage

300 '

*10°3
—— damage

N

o)

o
|

N

o

o
|

=

a1

o
I

=

o

o
I

o)
o
|

I I I
8 10 12

Energy (MeV)

I I I
14 16 18 20




JENDL-4 TI-49

Non-threshold reactions

Cross section (barns)
S
w
I

‘gma)

I I I
8 10 12

Energy (MeV)

14

16

18

20




JENDL-4 TI-49
Inelastic levels

300 ' '
*107
— (n,n*1)
250 — —— (n,n*2)
— — (n,n*3)
L) —— (n,n*4)
= — (n,n*5)
@ 200 —
=
S
= 150 —
(&)
Q
7))}
B 100 —
@)
6 |
50 —
0 2 4 8 10 12 14 16

Energy (MeV)




JENDL-4 TI-49
Inelastic levels

140 ' '
*107
o — (n,n*6) L
120 — (n,n*7)
— — (n,n*8)
) — (n,n*9)
< 100 —— (n,n*10) B
®
=)
— 80— =
O
g
7 60 — -
7))}
7))}
O 40 L
@)
20 — -
0 | | ] I
0 2 4 8 10 12 14 16 18 20

Energy (MeV)




JENDL-4 TI-49
Inelastic levels

70

*1073
60 —

Cross section (barns)
N w iy Ul
o o o o

I I I I

=
o
|

(n,n*11)
(n,n*12)
(n,n*13)
(n,n*14)
(n,n*15)

I
10 12

Energy (MeV)

14

16

18

20




JENDL-4 TI-49
Threshold reactions

1.4 ' '

=
N
|

=
o
I

Cross section (barns)
o
o
I

Energy (MeV)




JENDL-4 TI-49
Threshold reactions

35

*107
30

= N N
ol o ol
| | |

Cross section (barns)
S
I

I I —
10 12

Energy (MeV)

I I I
14 16 18 20




Cross section (barns)

JENDL-4 TI-49
Threshold reactions

Energy (MeV)

lOO3
*10
— (n,xp)
—  (n,xd)
—— (hxt)
801 — (n,xhe3) B
— (n,xa)
60 — B
40 — -
20 — B
0 1 | | | T | T
0) 2 4 8 10 12 14 16 18 20




JENDL-4 TI-49

O
)
7))
©
(D)
S
@)
Y
-
O
e’
>
O
—
o
i)
©
| -
©
>
(@)
-
©

SR\ N\SXY




JENDL-4 TI-49

angular distribution for (n,n*1)

0 ~
10
o
a 1-
Q10
o
o 2
10 -
s
'
SR
~S>,>® O




JENDL-4 TI-49
angular distribution for (n,n*2)

—
o
o
v\

LXAnlCosS

o
s
C\O - .O‘O _ <
e Cs Vv




LYoniCos

JENDL-4 TI-49
angular distribution for (n,n*3)

1

10"
e >
10 ] >
SV

| e S
<o > > &S

o } o <

\5‘/,)@ o < P
<z O




JENDL-4 TI-49
angular distribution for (n,n*4)

f/

LroniCos

d}Q

§
@0\90 0
\




JENDL-4 TI-49
angular distribution for (n,n*5)

LXAnlCosS




LYoniCos

JENDL-4 TI-49
angular distribution for (n,n*6)

o
NN NECCCC\ W

\
P
\\\\\\

o
S
Sz o 4
S S




LonlCos

JENDL-4 TI-49
angular distribution for (n,n*7)

o
NIV \\\\\\\ —

P
\\\\\\

(&%
ST o
O :°O >>
% 2 ~ > b‘
e < D>




JENDL-4 TI-49
angular distribution for (n,n*8)

—
o
o
v\

LXAnlCosS

8
<5 > {\Q}%
2K - <
@, o
s o ™
Zs P
< g




JENDL-4 TI-49

angular distribution for (n,n*9)

SR\ N\SXY




JENDL-4 TI-49
angular distribution for (n,n*10)

LXAnlCosS




JENDL-4 TI-49
angular distribution for (n,n*11)

0
10 \
] T
7))
a >
0 <
: s
% ~Y S
SR
> <
oL o <
@, o
e <G v
<S5




JENDL-4 TI-49
angular distribution for (n,n*12)

0
10"
0 >
a
)
5
v
g
oL o <5
@, o
\5‘/,’)@ Ko ! >




JENDL-4 TI-49

angular distribution for (n,n*13)

SR\ N\SXY




JENDL-4 TI-49
angular distribution for (n,n*14)

LXAnlCosS




JENDL-4 TI-49
angular distribution for (n,n*15)

LXAnlCosS




JENDL-4 TI-49
Neutron emission for (n,2n)

A
240 J
= “ ,\Cp
% )/W o NN
s ~ &
100/ \®
'\()’ Q/QQ’
- S
e S
S, Yo ™




JENDL-4 TI-49
Neutron emission for (n,n*)a

é 10 ) >
v /3/ q @Q)
g ) S
<
v’)
®®Q .\r)/
Q@, =
Z T




JENDL-4 TI1-49
Neutron emission for (n,n*)p

7 10
(W)
P
2 s
5 3
100"
é)
®®Q -
S, ©
<z S O




JENDL-4 TI-49
Neutron emission for (n,n*c)

I mm

9 10 -
zZ - NI >
2 N
0 A SN
b 0 S S
10 )
<> DS
\%Q 5 o
<S5, 2L >




JENDL-4 TI-49
Photon emission for (n,2n)

z) b
Z PRl
% 3 \
I
o 10
QO
S >
L,




JENDL-4 TI-49

Photon emission for (n,n*)a

LronieN

w
g

g

s

|

Y

>
S
> S
<<




JENDL-4 TI-49

Photon emission for (n,n*)p
F k
. “

4 M
210 M
Z
:‘é 0,3/ \30&
510 )}
10 S
< v
//@6\ >
=
_/




JENDL-4 TI-49
Photon emission for (n,n*c)

D2
Q-
Z 10 -
gz A - ™
2 ™ S
0 TN S S
y S S
o . PPN
<S> s ©
L
%b o
—J




JENDL-4 TI-49

Photon emission for (n,gma) 1

LronieN




JENDL-4 T1-49
Photon emission for (n,p) ‘
S
>

-

%1

Z

9 5

g 10
o
S <o >
//@@




JENDL-4 TI-49

Photon emission for (n,d)

% 1
Z
5 34
o 10
(&4
§@S
2z




JENDL-4 TI-49
Photon emission for (n,a)

LronieN
\A
O
R
A
A

5 A h S N
10 s
(& T
<D
L




JENDL-4 TI-49
thermal capture photon spectrum

10! 5

=

o
o
|

Gamma Prod (barns/MeV)
S
II—‘

[N

=)
N
I

|

e

I I I
4 6 8

Gamma Energy (MeV)

=
o




JENDL-4 TI-49
14 MeV photon spectrum
|

= = = =

o o o o
> A N o
| | | |

Gamma Prod (barns/MeV)
S
I

=

oI
[BEN
o

|
| -

|

o
[N
N
|:'_,7

I I
0 10 20

Gamma Energy (MeV)




MeV/collision

JENDL-4 TI-49
Particle heating contributions

350 | | | |
*107

300 —

—— protons
alphas

250 —

200 —

0 i y =] i i i
0 2 4 6 8 10 12

Energy (MeV)

14 16 18 20




JENDL-4 TI-49
Recoll Heating

0.2

O o o
= o =
| | |

Heating (MeV/reaction)

—
N
|

recoil heating

-0.3

5 10

Energy (MeV)

15




JENDL-4 TI-49
Particle production cross sections

100 I I I I I

*1073

—— protons
alphas

H (o)} 00]
o o o
| | |

Cross section (barns)

N
o
|

0 T T T T

0 2 4 6 8 10 12
Energy (MeV)

14

16

18

20




= _ =7
o £ N/
¥e - . }
< = < A\ﬁ/
2
Wm X 1/, X T\ 0@0.
) ANDY
w 2 o N
~ O = =

NS\NCOQ




JENDL-4 TI-49
alphas from (n,xa)

1 A
Dl
v
Z 10 .
5 I
9 IS
g Pl

(&%

<,




