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Transitions are obtained by solving the pn-RQRPA equations
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Residual interaction is derived from the Lagrangian density
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Decay rate:
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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
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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
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T. Wakasa et al., Phys. Rev. C 85, 064606 (2012)

T. Marketin (Uni Zagreb) Nantes 2015 21/19



5000 : :

4000 —

3000

2000

B(IVSM) [fm*/MeV]

1000

208

Pb

T. Marketin (Uni Zagreb)

Nantes 2015

22/19



120 T T
100 — T 208 2085.
L Pb(p,n)*"Bi |
8o J=1 NV (P.n)
L JFoo SN A, \\\ 4
60~ |— sum / ¢ —
L ~ ++ Y i
=40 3 —
5,0 ¢ LY ]
S 20 - . ol |
S L N C-£3d ~— a
NE 0 ot Tt e A [ P e te 9
@ 30 —
L 208 208. il
Pb(n,p)" Tl
20— —
10— —
0 L T oy I | | I .
0 15 20 25 30 35 40 45 50
E [MeV]
T. Marketin (Uni Zagreb) Nantes 2015 23/19




T T
— GT, DD-ME1* — GT, DD-ME1*
— GT +ff, DD-ME1* — GT + ff, DD-ME1*

, D3c* 3 GT, D3C* 3

— GT +ff, D3C*

— GT +1f, D3C"
exp.

— exp.

0001 E 0.001 E
239,
0.0001 Pu 7 0.0001f 7
1e-05 . L . T 1e-05; . 5 . L . L 5 T
E [MeV]
10 10 . . .
total — total
E e E e
1 100y | o 1 | A
3 |
18 —
S 124
pad sb
0.1 - | A 0.1 B E
— Cs — — %7
‘%) ey % 199,
= oot +4 = oot E
O O
€ €
0.001 E 0.001 E
0.0001 E 0.0001 E
te . . Ted .
05 10 ©%5g 2 4 6 8 10
E [MeV] E [MeV]

Marketin

Zagreb) Nantes 2015 24/19




GT, DD-ME1*
GT + ff, DD-ME1*
GT, D3C*

GT + ff, D3C*
— exp.

GT, DD-ME1*
GT + ff, DD-ME1*
GT, D3C*

GT + ff, D3C*
exp.

0.1 0.1
0.01 0.01
0.001 0.001
0.0001 0.0001
y L L 1 L | L y
te0s; " & 4 T 1e-05,
E [MeV] E [Mev]
10 T T T 10 T T
— total — total
E=2MeV |— " E=6MeV |— g
1 — | o 1 g
— 100y — gy
1) 138
C |
0.1 er - o1 w | 3
s > 1)
°
0.01 <4 = oot <
O
€
0.001 < 0.001 i
0.0001 | 0.0001 |
¥ . . I . g
1e:05g 4 6 B 10 1e055 10
E [MeV] E [MeV]
Marketin Zagreb)

Nantes 2015 25/19



— GT, DD-ME1*
— GT +ff, DD-ME1*
, D3c* |

— GT +ff, D3C*
exp.

— GT, DD-ME1*
— GT +ff, DD-ME1*
GT, D3C* 3
— GT +1f, D3C"
exp.

0.001 0.001
00001 00001
Te- e
05 ; o 05
10 T T 10
— total
E=2MeV |—= E
1 . | 1
01
>
°
= o001
O
=
0.001 0.001
00001 0.0001
. | . \ | . | . | .
Te( e
05 ; 5 3 3 5 T 05 ;

Marketin

Zagreb)

E [MeV]

E [MeV]

Nantes 2015 26/19



GT, DD-ME1*

GT + ff, DD-ME1*
, D3C* 3

— GT, DD-ME1*

— GT +1f, D3C"

— GT + ff, DD-ME1*
GT, D3C* 3

01 E 01
>
o
0.01 <4 = oot
=
5
0.001 E 0.001
00001 E 0.0001
1e-05, T 1e-05, . 5 T
E [MeV] E [MeV]
10 T T T 10 T T
, E=2MeV |— , E =6 MeV
— ey | o 4
01 E 01 E
>
°
0.01 <4 = oot <
O
€
0.001 E 0.001 E
0.0001 E 0.0001 E
. | A | . | . | .
1e055 2 4 6 8 10 1e05 10
E [MeV] E [MeV]
Marketin Zagreb) Nantes 2015 27/19




	Appendix

