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Solar neutrino spectrum Count rate calculation

Count rate R for neutrinos:

- The recoll spectrum is given by:
e Neutrinos scattering coherently off a nucleus R=N, /OO 1, 0(E,) /M dEmcda(Ey,Erec) AR (Eyee) 0
(CNNS, see first poster) mimic a WIMP scat- 0 0 dFEyec o = Ny /\/ﬂ
rec Lrecl?
N;: number of target nuclei, E,: neutrino energy, :

tering event
e Strongest natural neutrino source: solar neu- ®(E,): neutrino flux, M mass of target nucleus, E,..: recoil The count rate R;, above an energy threshold
trinos (see picture on the left) energy, o(E,, E,..) cross section for CNNS (see first poster)  Ey;, is given by:
e Expected count rate for solar neutrinos is o
about 104 per ton-year (for zero energy thresh- Count rate for mono energetic pep neutrinos in Ry, :/ dErecdR (Erec)
T old, see below) germanium (for zero energy threshold): B, dE e
10* 10°

neutino energy k] — SOlar neutrinos can be a background Ryop = Nj- 141 - 1051 . 4.2 10-45.Cm2 \2 — These calculations and their results are

source for the direct dark matter search cm?s MeV~ published in arXiv:1003.5530v1 [hep-ph] and

- 2
Solar neu frino spectrum (L442MeV)” = 532ton-lyear submitted to Astroparticle Physics.
(dashed lines: CNO-cycle)

do (EV7 Erec)
dEyec

dE,®(E,)

neutrino flux [cm™? stkeV?!]

Count rates for solar neutrinos for different target materials
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Recoil spectrum of solar Count rates above an energy Recoil spectrum of solar Count rates above an energy Recoil spectrum of solar Count rates above an energy
neutrinos threshold £y, neutrinos threshold E,;, neutrinos threshold E,;,

Ly, [keV] 0 8.66 18.8 E,; [keV] 0/4.95/10.3 E,; [keV] 0/2.92/5.7
count rate per ton-year 8.1-10°| 0.1 0.0 count rate per ton-year 1.6-10% 0.1 0.0 count rate per ton-year 3.0-10* 0.1 0.0

Sodium iodide Calcium tungstate

| Sodium iodide | Sodium iodide

| Calcium tungstate | | Calcium tungstate |
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— Cam ungetas e Counts for larger recoil ener-

 rungsen gies (>2keV) mainly due to
— scatterings off oxygen

e It Is possible to discriminate
between W recoils and Ca or
O recoils (see project B3)

mlre;oi};;;irgy}k;] — Solar neutrino events with re-
ol |

e e my " ) N NG e e A coil energies >2keV can be
- 4 3 2 4 3 2 1 10° 10 0 1 10 ; 1 ;
S recoil energyl[ge\/] o ;Lgcoil-erllgrgy thrésholdl[(lze\/] e recoillenerggl'c[)keV] recoll-energy threshold [keV] Fecol SpeCt.ra for the different reJeCted
nuclei of CaWO,
Recoil spectrum of solar Count rates above an energy Recoil spectrum of solar Count rates above an energy Count rates for W in CaWoO,
neutrinos threshold Ey, neutrinos threshold Ly, B, [keV] 0/2.08

E.; [keV] 0/11.55/37.6 Eyy, [keV] 0/16.39 47.1 count rate per ton-year|2.7-10% 0.1
count rate per ton-year 2.4-10* 0.1 0.0 count rate per ton-year 2.8:10% 0.1 0.0
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Limitations by solar neutrinos for the direct dark matter search

Exclusion plot
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WIMP model

e Spin independent interaction
e WIMP scatters coherently off all nucleons
e Isothermal WIMP halo

= Recoil spectrum of WIMPs (see picture on the
right):
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Calcium tungstate

Tungsten in Cawo ¢ Neutrinos can mimic WIMP events
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e However, recoll energies of solar neutrinos are
small (see above)

= Solar neutrinos can be rejected by a proper
choice of the energy threshold

— Energy regions for an expected count rate for

B T T TRV RE T solar neutrinos of 0.1 counts per ton-year:
dR(E’I“€C> L ClNA/OD A2 —Colrec % >0 *0 " recgicl)energ?ﬁ[keV]loo p y

= ow N | F(Eree)|* vo—=e For . .
dEyec 2/ W [F(Erec) VE, Material energy region
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Recoil spectra for WIMPs for different target Ar 8.66 - 100keV 0 el
¢1, ¢o: constants describing the annular modulation of  materials (WIMP mass: 60 GeV, cross section: Ge 4.95 - 100 keV

the WIMP flux, N4: Avogadro’s number, pp: local WIMP 104 cm?) Xe 2.92 - 100 keV Exclusion plots for different target materials

density, 1,: reduced mass for A=1, oy n: WIMP-nucleon Nal 11.55 - 100 keV (Exposure 1 ton-year, 90% confidence level)
cross section, v,: velocity of the earth relativ to the galaxy, —aon CaWO, 16.39 - 100 keV

A: mass number, E,: kinetic energy of the WIMPs, E,,.: — Germanium Win CaWQO,| 2.08 - 100keV

Results:
. . . — Xenon lar neutrinos hav ken in n
recoil energy, r = 4(Mf‘gg%§)2: kinematic factor, Mp: WIMP — Tungsten e Solar neutrinos have to be taken into account

— lodine e The energy region for CaWO, is given without ¢ < aiivities for the WIMP-nucleon cross
mass, My: mass of target nucleus o discrimination between W, Ca and O recoils section below 10746 crm?

— Helm form factor (see picture on the right): | 'Thﬁ energy region for W inv(\?agVOzl S %iven e Xe and W in CaWO, (with discrimination be-
with discrimination between W, Ca and O re- .o, \ Ca and O recoils) are the best target

3j1(qR)>2 L~ coils applied materials if WIMP masses are >10 GeV.

qR

e Exclusion plots (seg pictu.re on the right) fpr dif- . A good discrimination between W, Ca and O
| ferent target materials with the assumption of recoils is very important for the use of Cawo,

250 300 zero events in the optimal energy region given in direct dark matter search experiments.

recoil energy [keV] .
Y In the table e en 48 2 :
| | — For sensitivities below 10™° cm< atmospheric
Helm form factor for different materials neutrinos are becoming a background source.
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F(q=\2Mr1Eyec) = (

q. transferred momentum, j,: spherical Bessel function, R: I e T L
effectiv nuclear radius, s: nuclear skin thickness
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