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Introduction Cross-section calculations

Cross-section calculations

In the experiments of GERDA and LEGEND To calculate the neutrino capture cross-section e
studying the double beta decay of the "°Ge both discrete and continuous (resonant) states neutron separation | | I1AS
. . 5 : .
isotope, the total energy of the beta-electrons is of the 75As nucleus were considered. 23y
measured. The absorption of solar neutrinos by o T l
the 76Ge nucleus as a result of successive Ototal(Ev) = Oaiscrete (Ev) + Ores(Ey) g3t area of GTR :
. discrete states
reactions (totar (Ey) =0, if E;, <Q) 2 -
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. . « 4. . min(E,—Q; Esep) Excitation energy MeV
induces background events mdl.f,tmgwshable o G2co0s20, P Sy (E)E Fig. 4. Excitation-energy spectra for the Ge(He,t)As reaction
from the studied beta decay. In this paper, the J n for 00 < @ < 0.50 [5]
neutrino capture rate was calculated from the 100 —— e
formula : GF _ the Weak couphng constant —-— cross-section wfth onlz discrete levels -
HC _ the CablbO angle 1034 T total cross-section ‘__'_-_:.__:—:_‘_I. ............
00 E, — the outgoing electron momentum / total energy . e
R = [,° psotar(Ev) Ororar (E)AE, (4 be/te : o
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The peculiarity of this work composed in taking E — excitation energy of "°As A b
: - . F(Z,E_,) — the Fermi function |3 N 10! /
into account the transitions to both discrete and gA(_ 16367 4] [ ]Q  0ne(ds) - /
. e L — {YEC /
continuous (resonant) states of the daughter v . oo /
. ( ) 5 B(F);, B(GT); — the Fermi (Gamow-Teller) response of the i F
nucleus (fig. 1). k-th excited state of 584s ™ [5] i
Sg (E) — nuclear beta strenght function 0 3 3 4 5 ¢ 7 8 9 10 11 12 13 14 15 16 17 18 19 20
- E, =7.3 MeV — neutron separation energy Reutrino encrgy Mev
CT _ o Fig. 5. Cross-section of neutrino capture
334Sstable \ 1105Mev 1+ GTR The strength function describing the
73 Me - — R - - .
et conioion threshold S3LNey O° s OmER probability of transition to one or another The dependence of the capture cross-sections
excited state takes into account the on the incident solar neutrino energy is shown
e } Discerete contribution of both resonances (isobaric in the Fig. 5. The contribution of continuous
- states analog and giant Gamow-Teller [6]): states to the total cross section becomes
76 . .
. 3:31;1251” s noticeable from approximately 9 MeV.
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Fig. 1. Scheme of transition

This work was done on the assumption that at

Solar neutrino Spectrum excitation energies of the 7°As nucleus above COnCIUSiOn

o Eip,r Neutron emission takes place with the
|| e e et R formation of a stable nucleus of 7°As isotope o
10104 iy e R | e : . . In the present work the contribution of the
) PR i | N (fig. 1), so such transitions to states with
u,, | i = e N B . . . Gamow-Teller resonance below the neutron
SRS B P i £ « -0 energies higher than E,,,, were not considered. , ,
'E 1 i g o - Ny - B o 4 " £ the 76A separation energy was considered. It
% 105 ] ‘ ................................................. thy — |g.| pres.ent.s the Spectn;]r.nho the hs increased the estimation of the neutrino
2 | '! """"""""" nﬁc cus feﬁltatlon gnerg}c/, IWtIC tcehpiats tF © capture rate by the °Ge nucleus by 10% as
S 10%- - . . .
UMD \ shape of the experimental strength function || ompared with [2], On the next stage it i
. | .................... Sl [h]. fe nar:rO\I/Z A peak lies a QI;/e cen ar\ sroposed to estimate the contribution of the
ol b ey t erle ore the 0€> n.ot CO_P;” utle tIOF © resonance states above E,,, requiring further
0 1 2 3 4 5 6 7 Nsemrignoelr(:er;; M1e2V 13 14 15 16 17 18 19 totak Ca[?tureh CrOS.?I Se:thhn. GTeR CaGCU atl.On development of the thEOry. In additiOn, it is
Fig. 2. Solar neutrino spectrum ;CjOO .bon.y G Ie.talb ? t he | | (f EUSSIan planned to study the process (*) as a solar
The spectrum of solar neutrinos, figured in the :trl Utll'lo'n)" V'”i de O'V\;wt 3 er\lledcl)' ep (01 neutrino background for the GERDA and
. % ’ the graph It is marke _W't a dashed line). LEGEND experiment taking into account the
formula (**), was taken from BSO05(OP) model The strength function for the GTR was
O , , real geometry of the detectors.
[1]. The greatest contribution to the capture rate normalized according to the sum rule:
is made by boron neutrinos.
.—I| 7-10°- Threshold .
N 5.105- ggezr%ev
c 5-10°-
> 4105 Rate of solar neutrino
S L 1o capture (in SNU)
= 3.105-
£ 5. 105 only discrete states 1.369 0.0451 0.102 0.021 0.828 13.54 15.9
é 1-105-
. discrete states and GTR 1.369 0.0568 0.102 0.021 0.828 15.22 17.59
0.0 25 50 7.5 100 125 150 17.5 20.0
Neutrino energy MeV GTR contribution 0% 20% 0% 0% 0% 11% 9.6%
Fig. 3. Spectrum of boron neutrino
Table 1. Rate of solar neutrino.
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