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Transitions are obtained by solving the pn-RQRPA equations
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Decay rate:

Wo,i
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Allowed decays shape factor:
C(W)=B(GT)
First-forbidden decays shape factor:

C(W) = k (1 +aW+ bW+ ch)
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Evaluation of reactor antineutrino spectra

In reactors, 99% of the electrons come from decay of fission products

of 4 nuclei.
Stot(E) = > ok Sk(E),

k=235 238 (J 238 py; 241 py

@ oy - number of fissions at considered time
@ Sx(E) - g spectrum normalized to one fission
@ E - kinetic energy of emitted electrons

Electrons (and antineutrinos) come from the g-decay of resulting
fission fragments.

Ny
Sk(E) = YiS/(E)
=1

T. Marketin (Uni Zagreb) Physics at SPES, Milano 2015

15/23



70

60

50

40

Atomic Number

30

20

T. Marketin (Uni Zagreb)

Pu-239 Neutron-induced Fission Yields

[Cumulative]

30 40 50 60 70 80 90 100 MO
Neutron Number

102
10
10-6
10°°

1010

1012

Physics at SPES, Milano 2015

16/23



For allowed transitions the spectrum reads

S} = F(Z,A,E) - pE(E — Emax)? - Lo(Z,E) - C'(Z, E)

@ F(Z, A, E) - Fermi function, correction for the Coulomb field
@ Ly(Z, E) - correction for the finite size of the charge distribution
@ C'(Z,E) - correction for the nucleon moving within a nuclear
potential
@ other corrections are neglected
but if we include first-forbidden transitions

S} = F(Z,A E)-pE(E — Enax)?- C(E) - Lo(Z,E) - C(Z,E) |

where C(E) is the shape factor

T. Marketin (Uni Zagreb) Physics at SPES, Milano 2015 17/23



OB 7 T T T~ T T T T
| sve korekcije

Qamow - Teller

0,2

0,15

N (EB)

0,1

0,05

T. Marketin (Uni Zagreb) Physics at SPES, Milano 2015 18/23



AL SR L R
ool vod ol

—10°F ""Cu

JERTE

<
I | i
-5 . \l |\ ‘ ; }I ; | |}|

— GT
— GT +ff

E [MeV]

T. Marketin (Uni Zagreb) Physics at SPES, Milano 2015 19/23



10
- 1=
> O1fF
= 001F
< 0001F
= 0.0001F
1e-05
— '
< o1
= 001fF
& 0001k
< 0.0001F
1e-05F
1.04-
6 L
2102
\n—
01
g 00
©0.98 -
0.96 H
0

T. Marketin (Uni Zagreb) Physics at SPES, Milano 2015 20/23



10E
- 1=
> O1fF
= 001F
< 0001F
= 0.0001F
1e-05
— '
< o1
= 001fF
& 0001k
< 0.0001F
1e-05F
1.04-
6 L
2102
\n—
01
g 00
©0.98 -
0.96 H
0

T. Marketin (Uni Zagreb) Physics at SPES, Milano 2015 21/23



E
E

= 0.001
& 0.0001

Ty

1e-05
1.04

1.02
1
G 0.98
0.96

T+ff/SGT

o

N
©
—_
o

T. Marketin (Uni Zagreb) Physics at SPES, Milano 2015 22/23



10

1

0.1
0.01
0.001
0.0001
1e-05
1
0.1
0.01
0.001
& 0.0001

1e-05
1.04

1.02
1
G 0.98
0.96

n(e) [MeV]

AL L L R L L

V) MeV']

o vl vood vl vond vl v vl vvd v vl v

Ty Ty

T+ff/SGT

o

T. Marketin (Uni Zagreb) Physics at SPES, Milano 2015 23/23



T T
T<1000s

/Texp.

calc.
N

exp.

o
TT T T T T TT°

Tcalc./ T

&
44
A
5344
=
I

exp.

o
TT T T T[T 7

Tcalc./T

o1+

0.4 -0.3 -0.2 -0.1

T. Marketin (Uni Zagreb)

0 0.1 02

B

0

.3

0.4

/Texp.

calc.

/ Texp.

calc.

o MW
I
_‘
A
—
o
S
1]

TR T T T

a1

o
L L LA LA L B

A —+—
—_
(2]

0.4 -

0.3

02 -0.1 0 0.1 0.2 O.
B

Physics at SPES, Milano 2015

3 04

24/23



40 T T T T

i — RRPA,GT
208Pb — RTBA,GT
— RTBA, GT + IVSM

B(GT) [1/MeV]

T. Wakasa et al., Phys. Rev. C 85, 064606 (2012)
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