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3KCI'IepMMeHTaI'IbeIe ceévyeHnA 3aXBaTd HeIZTpMHO

TABLE VII. Experimentally measured (flux-averaged) cross sections on various nuclei at low energies (1-300 MeV). Experimental data
gathered from the LAMPF (Willis et al., 1980), KARMEN (Bodmann et al., 1991; Zeimitz et al., 1994; Armbruster et al., 1998; Maschuw,
1998; Ruf, 2005), E225 (Krakauer ef al., 1992), LSND (Athanassopoulos et al., 1997; Auerbach et al., 2001; Auerbach et al., 2002; Distel
et al., 2003), GALLEX (Hampel et al., 1998), and SAGE (Abdurashitov ef al., 1999; Abdurashitov et al., 2006) experiments. Stopped 7/
beams can access neutrino energies below 53 MeV, while decay-in-flight measurements can extend up to 300 MeV. The >' Cr sources have
several monoenergetic lines around 430 and 750 keV, while the *7 Ar source has its main monoenergetic emission at £, = 811 keV. Selected
comparisons to theoretical predictions, using different approaches are also listed. The theoretical predictions are not meant to be exhaustive.

Isotope Reaction Channel Source Experiment  Measurement (10~*2 ¢cm?) Theory (107*2 cm?)

H 2H(v,, e )pp  Stopped 7/ pu LAMPF 52 + 18(tot) 54 (TA) (Tatara, Kohyama,
and Kubodera, 1990)
2c 2C(w,, e_)uNg_R_ Stopped 7/ KARMEN 9.1 * 0.5(stat) = 0.8(sys) 9.4 [Multipole](Donnelly and Peccei, 1979)
Stopped 7/ E225 10.5 + 1.0(stat) = 1.0(sys) 9.2 [EPT] (Fukugita, Kohyama,
and Kubodera, 1988).
Stopped 7/ LSND 8.9 + 0.3(stat) = 0.9(sys) 89 [CRPA] (Kolbe, Langanke, and Vogel, 1999)

2C(v,, e )?N*  Stopped 7/ KARMEN 5.1 * 0.6(stat) = 0.5(sys) 5.4-5.6 [CRPA] (Kolbe, Langanke,
and Vogel, 1999)
Stopped 7/ E225 3.6 + 2.0(tot) 4.1 [Shell] (Hayes and Towner, 2000)

Stopped 7/ LSND 4.3 * 0.4(stat) = 0.6(sys)

IEC(VF_, v, )2C* Stopped 7/ p KARMEN 3.2 = 0.5(stat) = 0.4(sys) 2.8 [CRPA] (Kolbe, Langanke, and Vogel, 1999)
2C(w, PS‘LIEC* Stopped 7/ KARMEN  10.5 = 1.0(stat) = 0.9(sys) 10.5 [CRPA] (Kolbe, Langanke, and Vogel, 1999)
IEC(PF, )X  Decay in flight LSND 1060 * 30(stat) = 180(sys) 1750-1780 [CRPA] (Kolbe, Langanke,

and Vogel, 1999)
1380 [Shell] (Hayes and Towner, 2000)
1115 [Green’s Function] (Meucci, Giust,
and Pacau, 2004)
~ Decay in flight LSND 56 = 8(stat) * 10(sys) 68-73 [CRPA] (Kolbe, Langanke,
and Vogel, 1999)
56 [Shell] (Hayes and Towner, 2000)

IEC{P’E, ,U._)]?‘Ng_

s

6Fe ¥Fe(v,, e7)*Co  Stopped 7/ KARMEN 256 = 108(stat) * 43(sys) 264 [Shell] (Kolbe, Langanke,
and Martinez-Pinedo, 1999)
Ga  "'Ga(v,,e )"Ge >'Crsource GALLEX, ave.  0.0054 = 0.0009(tot) 0.0058 [Shell] (Haxton, 1998)
SICr SAGE 0.0055 #+ 0.0007(tot)
3T Ar source SAGE 0.0055 + 0.0006(tot) 0.0070 [Shell] (Bahcall, 1997)
1277 (v, e )?"Xe Stopped 7/ u LSND 284 + 91(stat) + 25(sys) 210-310 [Quasiparticle]

(Engel, Pittel, and Vogel, 1994)

From eV to EeV: Neutrino cross sections across energy scales // J. A. Formaggio and G. P. Zeller Rev. Mod. Phys. 84, 1307 (2012)
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Pe3ynbTaTbl pac4ETOB CEYEHUA 3aXBaTa YCKOPUTENbHbIX HEMTPUHO ALPOM
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BbiBOAbI

B paboTe npeacrasneHa 3apaaoBo-obmeHHana cunosan dyHKuma S(E) agpa 1271
BnepBsble BbINO/IHEHbI PacYeTbl TEOPETUYECKOoM cunoson pyHKUMKM aapa 127l paccuntaHHOM B
TRK®DC, c yueTom NnUrMm, ruraHTckoro NfamoBs-TennepoBcKoro n bonee BbicokonexKawimx I'M

COCTOAHUN

BbINONHEHbI pacyeTbl CeYeHMA 3axBaTa YCKOPUTENbHbIX HEUTPUHO Aapom 27| ¢ ucnonb3oBaHUeEM
3KCNEPMUMEHTANbHON N TEOPETUYECKOMN CMI0BOU PYHKLUUK, paccinTaHHOM B TKDC

Ina o(0n) pesynbraTbl pacyeToB HAXOAATCA B XOPOLLUEM COI1aCMKM € pe3yabTaTaMm Konnabopaumm
COHERENT, gna (= 1n) pacxoxaeHua Bce eLe 0CTatoTCA

TpebyloTcs AanbHenwme nccneaoBaHmn
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Calculations of (anti)neutrino-nucleus scattering cross sections are vital since experimental results for these
cross sections for terrestrial-based (anti)neutrino sources in the low-to-intermediate energy ranges are exceed-
ingly rare. A recent measurement of the scattering of stopped-pion neutrinos off '*'I by the COHERENT
Collaboration yielded a cross section that was only 41% of the expected theoretical prediction. Inspired by
this, we have computed the cross sections for (anti)neutrino scatterings off >’ and '**Cs by considering
also the effect of the quenching of the weak axial coupling g, on the results. Two quenching schemes, a
conservative and a radical estimate, were considered. The cross sections as functions of the neutrino energy are
presented along with folded cross sections for stopped-pion and supernova (anti)neutrino spectra. The nuclear
model used was the microscopic quasiparticle-phonon model based on large single-particle model spaces and
realistic G-matrix-based effective two-body interactions. The obtained inclusive cross sections for stopped-pion
neutrino scattering off '*' are in good agreement with the experimental results. The results indicate that
discrepancy between the experimental and theoretical results could be at least partly explained by the quenching
of ga.
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E.M. Ward,” T. Wongjirad,” J. Yoo,”' C.-H. Yu,'"” and J. compared to the MARLEY prediction. The cau i€
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3Deparm?er1r of Physics and Astronomy, University of Tennessee, Knoxvili measurements of the neutrino flux with a heavy-water
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detector will improve systematic uncertainties on the

existing measurements [50], and measurements of CC
interactions on other targets may help determine whether
a similar suppression is observed with other nuclei.
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