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Motivation

* Neutrino capture strength function could be investigated using
charge-exchange reactions.

* (p,n), (3He,t), (d,2He) reactions provide essential information
about strength functions and their resonant structure.

 Giant GT-resonance and pygmy-resonances (PR1,PR2...)
determine a significant part of the Strength function.

* Nuclear phenomenology could partially explain the increase in
cross-sectional assessment.



Nuclear Resonances (general view)
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Nuclear Resonances on the example for 76As
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Neutrino Capture Cross-Section

Ototal (Ev) = Ogiscr (Ey) + Ores (Ey)

1
Oaiser(Ev) = — Y Ghcos® 0o peEF(Z, E)[B(F)i + (%)2B(GTM
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1 Emaxzx
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[A. K. Vyborov. L.V. Inzhechik. G. A. Koroteev. Yu. S. Lutostansky. V. N. Tikhonov.
A. N. Fazliakhmetov. Bull. Russ. Acad. Sci. Phys. 83 (2019) 483: A4® 82 (2019) 397]
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Charge-Exchange Reactions Comparison
1Ga(CHe,?)""Ge and "Ga(p,n)"'Ge
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— H. Ejiri et al. Phys. Lett. B 433, 257-262 (1998)

— D. Frekers et al. Phys. Rev. C 91, 034608 (2015)

—— D. Krofcheck et al. Phys. Rev. Lett. Vol.10 #10 (1985)
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Microscopic description - 1

The Gamow-Teller resonance and other charge-exchange excitations of nuclei are
described in Migdal TFFS-theory by the system of equations for the effective field:

V _eva)_i_zfnpnpppn anp,npppn

1 2
ZF np, np’ P ZF np, np’ P

where Vpn and Vpn are the effective fields of quasi-particles and holes, respectively;

Vpn“’ is an external charge-exchange field; dpnl and dpnz are effective vertex functions that
describe change of the pairing gap A in an external field;

I and ¥ are the amplitudes of the effective nucleon—nucleon interaction in, the particle-hole
and the particle—particle channel;

P, P", ! and 2 are the corresponding transition densities.

Effects associated with change of the pairing gap in external field are negligible small, so we set
dpnl = dpnz = 0, what is valid in our case for external fields having zero diagonal elements

Width: '=-2Im [ (e+i)]=I'=a.c|&|+pe+ye?|e|+ O(e¥..., where azggl

(o) =0,018 @2 MeV
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Microscopic description - 2

For the GT effective nuclear field, system of equations in the energetic A-representation
has the form [FFST Migdal A. B.]:

Ve = Vinr -+ g Ciaoaga, Anp, Vi, + -.:2": Thnry, v Ay, Ve, G -T selection rules:
1748 iva .
- @ N . A|:_O,i_1
Vyyr = E’ Pyva,Ann, Vi, + &, Tyvivev, Ay, Vv, || A=+l =12 — =172
- nﬂ- {1__n ,} —_ n'P li_nﬂ*} AI :O j:|i1/2—>j:|i1/2
VO =epott; ABRY =—2 : o ARP =k M Aj=-1 j=l-1/2 — j=I+1/2
ey —eb, - g) —el,—w : -
A L A ) j=12—j=l1n

where n, and g, are, respectively, the occupation numbers and energies of states A.

Local nucleon—-nucleon &-interaction ' in the Landau-Migdal form used:
- 4 ’
re=¢,(f, +g, 0,0,) v,v, 8(r;-r,)

where coupling constants of: f,'=1.35 —isospin-isospin and g,'=1.22 — spin-isospin quasi-particle
interaction with L = 0.

Matrix elements M, : M o = ZZMZ ALV,  wherex,, — mathematical deductions
e

2 A2
GT - values are normalized in FFST: Z M7 =¢;3(N-2) Yu. S. Lutostansky and
! V.N.Tikhonov, Physics of Atomic

Nuclei, 2016, Vol. 79, No. 6
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Fitting Parameters

[;(1 — exp(—(E/T)?) - shape form for all the resonances. 3 free

_ M2,
Si(E) = M, (E — w;)2+4T? parameters: the centroid energies, the
widths, and the amplitudes.
g 1 — exp[(E, — E)/T] - QFC background shape J. Janecke et al.

Phys. Rev. C 48, 2828 (1993)
Only Ny and Eyp are used as free
parameters.

=N
dEAQ  ° 1+ [(E; — Egr)/W?]

Data for the fit is taken from D. Frekers et al. Phys. Rev. C 91, 034608 (2015)
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Charge-Exchange Strength Function of Reaction "'Ga(p,n)"'Ge

S (E).1/MeV
3|

0 2 4 6 8 10 12 14 EMeV

1 —Bar chart - experiment D. Krofcheck, ef. al., Phys. Rev. Lett. 1985. v. 59. p.1051;
2 — Line — numerical calculation by TFFS with e =0.9.

GTR — Gamow-Teller resonance; PR1; PR2, PR3 — pygmy resonances. 12




TFFS prediction for GT-resonances spectrum
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ZME = ZB(GT)R +

Normalization and Quenching effect

Amax =30 MeV

j SCEYAE =3+ (N = 2) - qoxp = 27 - Goxp

Amin=0

4 B(GT) =0.5* 3(N-Z) =13.5

{ B(GT) = 0.64 * 3(N-Z) = 17.4

_________________________________________ NORMALISATION

“Quenching” effect
(Losing of sum rule in
beta-strength) is the
main ~ 50-70%

max —
CIexp
D. Frekers et al. Phys. Rev. C 91, 034608 (2015)
H. Ejiri et al. Phys. Lett. B 433, 257-262 (1998)
~ 0.5
—— D. Krofcheck et al. Phys. Rev. Lett. Vol.10 #10 (1985) q€xp ~ .
—— Decomposition q=1
—— Decomposition q=0.5
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* Black and Green points as

in the D. Frekers et al.
Phys. Rev. C 91, 034608
(2015)

Red and Blue points
corresponds to the our
B(GT) extraction from
resonant part of the
experimental strength
function and their sum with
individual states.

Here we use just the most
“conservative” estimation,
only from GTR and PR1,
PR2 resonances.
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Solar neutrino capture rate

Emax=18.79 MeV

R = j Psotar (Ev)Osorar (Ey)AE, Riotai = Raiser + Ryes

/ Gt cos® Oc peEF(Z, E.)S(E)dE

Emin
33 : :
! g: — g=0.5
i i — g=1
30 | g ?
>0 <
D M~
x| I
2.5 I i U%i
£ i Neutron emission
> d i .
2 20 | ‘Ei (S,,) role was discused by
T i : )
n ! : A. Fazliakhmetov
ol i ] https://indico.tlabs.ac.za/event
i | /85/contributions/1552/
05 ! !
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Neutrino capture cross-section for 71Ga

q=0.5
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Solar neutrino capture rate for 71Ga

Capture rate D. Frekers et al. Calculation Calculation
[SNU] Phys. Rev. C 91, g=1 g=0.5
034608 (2015)
Ryiskr 115.9 119.5 119.5
R3_s, 6.5 14.2 7.0
Riotal 122.4 133.7 126.5
Total capture rate [SNU]
Solar D. Frekers et al. Phys. Rev. | Calculation | Calculation
component C 91, 034608 (2015) g=1 q=0.5
pp 69.9 72.0 72.0
pep 3.4 3.5 3.5
"Be 36.7 38.1 38.1
°B 10.1 17.7 10.6
13N
15, 2.2 2.3 2.3
17F
Riotal 122.4 133.7 126.5
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Gamow Teller and Analog resonances
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Sn — Isotopes Analog Resonance — AR=I|AS

E yp MeV
16~ 132gp
4 J. Yasuda, ef al
H— EE-IP- ot
| (60 authors)
O— FEcale Phys. Rev. Lett.
12 v. 121, 132501 (2018).
10
B standard deviations o6(AE;,.) = 170 keV
E L
12g,
. JS'=1.351 £ 0.027 — isospin-isospin parameter
| | | | | | | |
6 8 10 12 14
£ Ep MeV

E, =f AE,  AE.=E.(n)—E-(p)
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Sn — Isotopes Gamow-Teller Resonance — GTR Energies

n 132gy
]

16

— J. Yasuda, ef al.

H— Fexp (60 authors)

14 E Phys. Rev. Lett,

| O Bl v. 121, 132501 (2018).
12

10
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standard deviations o(AE_ ) <350 keV

6 8 10 12 14
£ Ep MeV

E x= g'(1+7) AE; AE-= EAn) - E:(p)

INR

2'=1.215+ 0.047 — spin-isospin parameter
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Charge-Exchange Strength Function of Reaction *2Sn(p,n)'32Sb

Extraction of the Landau-Migdal Parameter from the Gamow-Teller Giant
Resonance in “Sn

J. Xasuda ef al, (60 authors) Phys. Rev. Lett, v. 121, 132501 (2018).

16 | (a)
Wk 132g, , 132g),
— —~ @ Data (stat. error)
— 12
> - i Syst. error
@ ~ :
s 10 -
= gF 9
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Experimental data on the reaction "23n(p,n)'*Sb were compared with theoretical RPA
calculations with different values of the parameter g’and than fitting of this parameter
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E... and E,, TFFS CALCULATIONS

Nudews |\ | EgMev E, e MeV Eopg - E o MeV
mout 1| cale. | exp. | cale exp. cale. (1) exp.

11:Sn / H=Sb 0.107 6.69 6.16 9.38 8.94 £ 0.25 2.69 2.89 2.78+0.3
148n / 148D 0.123 6.92 7.28 9.60 9.39£0.25 2.68 2.17 2.11+0.3
118Sn / 183D 0.138 8.47 8.36 10.36 | 10.04=0.25 | 1.89 1.75 1.68 0.3
17Sn / 17Sh 0.145 | 11.38 | 11.27 | 12.91 | 12.87+£0.25 | 1.53 1.63 1.60+ 0.3
185y / 138D 0.153 0.23 9.33 10.93 | 10.61 £0.25 | 1.70 1.52 1.28+0.3
115Gn / 115Sh 0.160 | 12.48 | 12.36 | 13.77 | 13.71+0.25 | 1.29 1.41 1.35+ 0.3
120sn / 1=0sh 0.167 | 10.20 | 10.24 | 11.78 | 11.45+0.25 | 1.58 1.36 1.21 0.3
1*2Sn / *28b 0.180 | 11.17 | 11.24 | 12.54 | 12,25+ 0.25 | 1.37 1.22 1.01 0.3
148n / 1*4Sb 0.194 | 12.05 | 12.19 | 13.59 | 13.25+£0.25 | 1.54 1.14 1.06 = 0.3
132Sn / B=Sb 0.242 | 15.21 15.6 16.63 16.3 £ 0.4 1.42 1.02 0.7+ 0.4

@W—g m’-m 0.24 0.35 0.39 0.20
standard deviations»

Eora—En=(g) - fHAE=D

i

”

1+bg; E; Hec()27 ] b=2[0-24) ) o(4)=0.84"7 o
AT =T-QAT T ()~ 0847 Moy

4
S

.
L0
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Table. Energies (in MeV) of the analog — E, ., Gamow-Teller — E__.. and three pigmy
resonances —E_; according to the TFFS microscopic calculations and experimental data

for tin isotopes from [6], as well as the standard deviations £, —E > of the calculations

and experimental data.

Nucleus E E. .. E., E._, Eo.

initial/final

exp. cale. exp. cale. exp. | cale.  exp. | calc exp. cale.

= 0.03 +0.25 = 0.25 =020 | | 020
11:8n / 1128h 6.16 6.69 5.94 0.38 4.08 470 249  3.00 1.323 1.52
1HSn [ 1HSh 7.28 6.92 9.39 9.60 4.55 497 295 265 1.88 1.60
11é8n / 11€8h 5.36 5.47 10.04 10.36 5.04 523 318 268 1.84 1.75
WSn / 7Sh 11.27 | 11.38 12.87 12.91 7.64 754 | 545 521 3.87 71
158 / 1158 9.33 9.23 10.61 10.93 5.38 554 317 308 1.47 1.55
1ESn / 1¥Sh 12.36 | 12.48 13.71 13.77 5.09 8.27 | 549 557 363 4.07
12%8n / 1Sh 10.24 | 10.20 11.45 11.78 5.82 6.24 318 347 1.38 0.98
128n / 1=Sh 11.24 | 11.17 12.25 12.54 6.65 6.76 337 3091 1.45 1.55
1HSn / 1HSh 12.19 | 12.05 13.25 13.59 7.13 716 0 344 306 1.50 217
E -E o 0.17 0.29 0.31 0.26 0.323

[6]. K. Pham, J. Jinecke, D. A. Roberts, M.N. Harakeh, G.P.A. Berg, S. Chang, J. Liu, et al
Fragmentation and splitting of Gamov-Teller resonances in Sn(*He f)Sb charge-exchange
reactions, 4 =112-124. Phys. Rev. C 51, 526 (1995).

INR
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Sn - Isotopes Analog Resonance — AR = |AS
ENERGIES

Ezg MeV
201

184

16 1

standard deviations o(AE;, ) <30 keV ‘

. " r r r T " r v |
1 & 8 10 12 14 16 \

.»“_‘\EF MeV

—
—

— £ AT 1 N-Z
Ex=J" AE; AFr= Ex(n) — Ex(p) = TEF T f=1.35 — isospin-isospin parameter

I'*=C,(f"+g'06,6.) 1,7, d(r- r,); Linear dependence E,; from [’

29.04.2021 INR
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Energies E(GTR) — E(PR) for Sn isotopes

12}

1f

10F

EGTR'EPH (Mev)

A

] 1 | ]

| | | ] ] | | ]
112 114 116 118 120 122 124 126

Difference between the energies of the GTR and pvamy resonances (PR) Iving below it for Sn
isotopes from the mass number 4 according to () — experimental data [6]. (%) connected by the
dashed line — TFFS numerical calculations; lines — model formula caleulations Digits 1, 2 and 3
mark groups of excitations belonging to pyvgmyv resonances: PR1 - 1. PR2 — 2 and PR3 -3,

[6]. K. Pham, J. Jinecke, et al. Phvs. Rev. C :"Il%l:pﬁlﬁ (1995).
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E..—E,. MODEL DESCRIPTION - 1

— T . - —T T . Mat. model developed
0.8 for the approximate
solutions of equations
7 - of the FFST th eory by

?“‘“ - the quasi-classical
06L S g | method.

" ay e e e e e e e e e
‘%‘+ 2 new l) arameters:
i ] AE=FE(m)—Edp) =

_ '?

E,_—average energy of

N-Z
A

=
=
|
|
Lad | e

E‘L—

(Egrr— Ean"/ Ey,

0.2 - the spin—orbit splitting

= ._+\ Degeneration of GTR
. and AR = Wigner’s

pL— v vy SU(4) super-symm etry
06 08 10 12 14 16 18 20 22 restoration in the

"'-El,Efs heavy nucle

Calculated TFFS (circles — =) and experimental (m) dependencies of the relative energv y(x) =
A(E 1g-E gVE, from the dimensionless value x=AFE/E,. Blue circles (®) connected by line —
calculated values for Sn isotopes. Red line — calculations with E, (V) =208 -12 + 1.25 (AleV).

E.-E, _, . d<bg_ .. T W
.1'='F—='»E-’:—.ff' Yohb—=—[l-c{d)x ] y=AE/E: b=—[1-(24)7 "] c{d)=084" b
.j .

ir (8]

L
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E.. — E,x, MODEL DESCRIPTION - 2

35 T

07 Strong dependence from interactions constants

25 %

20 1%

15 1

(Egtr- Enn'll Eg

1.0 +

0.05 1

ﬂ,n L 1 Il L 1 Il L 1 1 L 1 - o | e L Il 1

0.05 } A .

T Exp. Data. circles — ©: calc. for Nucl. on Exp. Line of beta-stability up to “**Fm. Red
line: calculated values for nuclei on the line of beta-stability with E, (V) = 20NV + 1.25
(MeV). Zg(A)=4/(2+0,01504), and with f; =1.35, g, =1.22up to 4
the same with f, =1.345, g, =1.22 up to4 __ = 280.

R

=270, Green line:

FHa
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Relative Ratio of Calculated Cross Sections of Neutrino

Capturing Reaction "'Ga(v,e)"'Ge

1.1

E. MeV

15

1 — o(tot)/o(tot — without GTR); 2 — o(tot)/o(tot — without GTR and
PR1);

3 — o(tot)/c(tot —without GTR, PR1 and PR2);

4 — o(tot)/o(tot — without GTR, PR1, PR2 and PR3)

INR
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/6Ge example
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10-3 yield/(5 keV msr)

(=2}

X

erimental data (76Ge + 74Ge

T I | I [ I | | I I |
CI‘I 4 T T T T
—— p— W p— o (<]
T+t G 0.0°<0 0.5 —_
tLEE L 76Ge(3He,1)76As 0" <Olab < 0- - IAS
N St w
0o O ™ 0 5° @ 0° =
8882 8 E = 420 MeV :9° < Olap < 1. 3k~ | ~ |4
Ss8T = ° ° > e he
-
o AE = 30 keV 1.0°<0Ogp< 1.5 ) =)
. = e X Y o
—_— o (o]
L|y v 1.5° < OQI3p < 2.0 o) 0] o
| o~ L+ + |+ +++ ++ + + + + + 200<® <250 E M~ M~ _
T Nv—v—lv—rv—v— rFrr T . lab " 7]
N N S — N S “— N e ' S -
S ox3 92 hI2% 233 = o
g MOR | NNOS e B As (Ref. [60]) Tas “ig=0) GT KGN _ Asl60] “as fgg=0) GT BGT)
oo | rmrrr NN N 0 o< IAS GTR Elke¥]  J7  ElkeVl  J7  [mbjs] % x10  ElkeV] J7 ElkeVl  JT [mbjs] % xID
¢ 'L ¢ VL *F’ ¢ VL ¢¢ J,r ¢ ¢ 'L 0 r 0 2 - - - 2763 £ 00992) 64 0.08(2)
— - 86.8 e 86 I LIT9) 8312003 2791 1 0I30) 86 01400
T 1203 oy 201 03187 83 0333) 2819 1 00692) 47 0042
I - %48 (1LyT 265 0BG 730002 2882 1019 82 0202)
o~ ~ 363.9 a-.27) 363 2- - - - 2018 I 01073 84 0111
— w ATIS00 (1F,2F) =500 0621(10) 59 0.45(16) 2940 I* 03547 85 0373)
(/] < 628.7 628 0.039(1) 15 001(2) 3024 1" 0.23%(5) 89 0.26(2)
< E 7450 T44 0.059(1) 23 0.02(3) 3134 [1*.27]  01203) 20121
< 7744 T4 00672y 20 0.02(3) 3190 [17.27]  0.254(5) 87 027(2)
_ ~ [+r] 863.4 864 02847) 72 025(5) 3257 1+ 0.097(2) 73 0092)
. - 9354 036 02095) 70 0.18(4) 364 (1°.27] 007020 64 0.062)
o 0 1023.2 1022 0275) 52 0.18(8) 3426 r - - -
o S 1064.5 1063 1L23000) 89 1.36(0) 32 101073y 83 0
10973 1098 01574) 79 0152 3504 10 00623) 89 0071
1156.6 1157 0.495(10) 90 0.56(3) 3540 It 0.230(5) 88 025(2)
‘ | 12300100 1235 0.298(6) 75 0.28(5) 3589 1™ 0421(9) 91 0.48(2)
13524 <3 1353 0.615(11) 81 0.62(7) 3634 1t 0.106(3) LR
‘ 14737 <3 1475 0.26005) 64 021(6) 3695 1" 0.227(5) 85 024(2)
- 1 1541.7 <3 1340 0.0692) 34 0.03(3) 3798 1" 01815 95 02101)
| 1571.3 <3 1573 00712) 98 0.09(1) 3848 1+ 04410100 97 0331
16380 <3 1637 0092) 27 0.03(4) 3932 15 01865) 93 0221
1630.5() 0 - - - 4034 1 01193) 87 0131
1694.6 1693 04519) 88 0.4903) 4071 1 02396) 91 0271
17156 1718 012503) 84 0134 4109 1 00521) 66 0041
1794.6 1792 0.0593) 64 0.13(4) 4179 100033 92 0.42(1)
18490100 1852 0.326(6) 82 0.33(4) 4218 1" 0.016(4) 95 0.14(1)
1902 0.379%9) 9% 045(1) 4268 1t 0.294(7) 93 0341
1928(10) 1929 0441 76 0.041) 4306 1 0187(4) 89 02101
T98R(10) 1987 0.0942) 82 0.11) 4466 1* 0 0.094(3) 83 0.10(1)
0 1 2 3 4 6 8 10 12 14 1€ 20200 2041 00532) 98 0.06(1) 4499 0067d) 92 0%
24700 == 2154 0I25G3) 770122 4536 £ 00552 94 0.06(1)
2153(2) HAs(1*) 5138 " 0725017y 77 0.71(10) 4668 1t 0.046(01) 76 0.04(1)
23380100 2338 1" 01844) 83 0.19%2) 4699 1 01536) 100 0.19(1)
2446(10) 2449 " 01113y 67 0.092) 4738 1+ 01374 91 0.6(1)
B3 1 0T 87 04103 801 1 02616) 92 0301
W41 0MID 6 D3XS) 4841 10236 97 028(1)
. W57 1T 009%(2) 69 0.082) 4941 10I013) 94 0121)
2688 | 0.122(3) 83 0131 4978 1" 01514) 87 0.06(1)
J.H. Thies et al., o
2716 1 0I2603) 60 0.09(3) = 14807

PHYSICAL REVIEW C 86, 014304 (2012)
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“Composed of a ™ As 1% state and the ™As 2 g.s. (next line)
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Experimental data and Fitting (76Ge+74Ge)

J. Thies, D. Frekkers et al. Phys. Rev. C. 86.

10.1103/PhysRevC.86.014304 (0.0° = 0.5°)
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S(E)

Theoretical Strength function for 76Ge and 74Ge
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Theoretical Strength function for 76Ge + 74Ge
(low energy part)

4.0

3.5 1 -

3.0 A -

0.0 0.5 1.0 1.5 2.0 2.5 3.0

29.04.2021 INR



29.04.2021

Large loc
Neut

ine Detector and

‘ON emission

INR

35



127Xe

Vo 1271 1y o= 4127 X

Scheme of charge-exchange
excitations of the 127Xe
nucleus in the 1271(p,; n)127Xe

No

4
© y¥y  879.8keV / :
yl .

4 380.6keV / reaction with the decay of highlying
0" Py __________ P_f_i_l______A_ excitations in the staéolk? 126Xe
126 isotope accompanie
5 X sabl ke the eFr)nission o?a neutrgn. The giant
S, =7246 keV Gamow-Teller resonance
(GTR), analog resonance(AR), and
125keV__ 3/2° lower lying Gamow-Teller
/s pygmy resonances (PR) are indicated,;
7 Sn is the neutron separation energy
- aXe  T,,=364d in the 127Xe nucleus.
i | Q=662.3 keV
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Theoretical vs. Experimental Strength
Function

M. Palarczyk, J. Rapaport, C. Hautala, et al.,
Measurement of Gamow-Teller strength for 1271 as a
solar neutrino detector, Phys. Rev. C 59, 500 (1999)

SS(E), 1/MeV S(E), 1/MeV
= 8 —_

I GTR
—— Experiment

6 Gauss Fit

—— Breit-Wigner Fit

TS i
4v - So -
<~ —ne -~ e =)
O‘ bk g(_l»___--“ f Pl P
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Solar neutrino spectrum and capture rate

| ienergy ___ sg
| | hep
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Neutron emission role and GT resonances

influence

Rate of neutrino capture without neutron emission from the “““Xe nucleus

*B | hep | "°N | "0 | '"F | 'Be Total

R-total 33.23210.20410.168 0.514{0.013 |3.031 37.904

R without GTR 9.818 [0.04710.165(0.483|0.012|3.012 14.223

R without GTR and PR1| 6.018 [{0.019(0.164|0.468|0.012|3.002 10.345
Rate of neutrino capture with neutron emission from the “*“Xe nucleus

R-total 27.88910.11710.1680.514{0.013|3.031 32.474

R without GTR 8.324 10.030/0.165(0.483|0.012|3.012 12.713

R without GTR and PR1| 6.011 |{0.019/0.164|0.468|0.012 |3.002 10.337

29.04.2021
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1271 vs 37C| detectors

TABLE II. Comparison of sensitivities to 'Be and *B solar
neutrinos between '2’I and *’Cl detectors. The total cross sections

are in units of 10°* cm?.
1271 37Cl
"Be 1.22+0.40 0.24+0.02
B (4.3+0.6)X 10 (1.11+0.08) X 10°
Ratio *B/"Be 3525+ 1260 4625+ 510

29.04.2021 INR

S(E) experimental data for 1271
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Uncertainties at low energies

D. Frekers and M. Alanssari
Eur. Phys. J. A (2018) 54: 177

- Eq = 183 MeV
®=0-15°
4 | AE =105 keV

>"Fe(d,’He)*’Mn

| 180(d,2He)*N

| _
O”.Mﬁﬂﬂ,‘ﬁﬂ.l....l.l.l.
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Difficulties in B(GT) extraction
for all charge-exchange reactions

Uncertainties of Fermi function!
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Fermi functions

. 27, . 1 - E. Fermi, “An attempt of a theory of
sol N 53 beta radiation. 1.”, Z. Phys.88, 161-
‘ 177(1934).

401 2 - L. Hayen, N. Severijns, K. Bodek, D.
S Rozpedzik, and X. Mougeot, “High precision
w397 analytical description of the allowed B
g spectrum shape”, Rev. Mod.Phys.90,

20 015008 (2018)

1o 3 - H. Behrens and J. ['anecke,Numerical

Tables for Beta-Decay and Electron
Capture, Landolt-Boernstein - Group |
1.2 . Elementary Particles,Nuclei and Atoms
(Springer, 1969).

1.0
2 0.8- 4 -B.S. Dzhelepov and L. N. Zyrianova,
o Influence of atomic electric fields on beta
R 1/3 —— 2/3 e 4/3 —— 5/3 decay(Moscow: Akad. Nauk SSSR, 1956).
0.4 " . :
10’ sz oV 10° 10° 5 - Y. P. Suslov, lzv. Akad. Nauk SSSR, Ser.
» KE Fiz.32,213 (1968).
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Conclusions

* GT resonances plays significant role in neutrino capture process and
could be investigated using charge-exchange reactions

* TFFS is good for accurate description resonant part of strength
function

* Quenching effect is still not closed issue

* New detector based on 1271 could be sensitive to the high-energy
part of the solar neutrino spectrum
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Thank you for your attention!
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