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ABSTRACT “CE-"“PR CHARACTERISTICS

The third phase of the Borexino experiment that's referred to as SOX is devoted to test TH ey o e |
the hypothesis of the existence of one (or more) sterile neutrinos at a short baseline <3TBkeV 144p, t<913kev e i :
(~5-10 m). The experimental measurement will be made with an artificial sources namely AR £ ’
with a 144Ce-144Pr antineutrino source at the first stage (CeSOX) and possibly with 2185 keV § |
a 51Cr neutrino source at the second one. The fixed *'Ce-**Pr sample will be placed Conl T oren \\ | %7 <10} P
beneath the detector in a special pit and the initial activity will be about 100-150 kCi. activity: 100-150 kCi eV - "°"_":‘r:"':d::‘;?§
The start of data taking is scheduled for April 2018. The presentation gives a detailed statistics: 10” events ot O0=0%F i
description of the preparation for the first stage and shows the expected sensitivity. time: 1.5 years 144Ng R
EXPERIMENTAL HINTS SETUP OVERVIEW Inner detector:

Scintillator target 278 t PC+PPO (1.5 g/)

1) Accelerator anomaly: _ _ / + 2 buffer layers ~ 1000 m3 PC+DMP (2.0 g/l, light quenching)
LSND [1-4]: Appearance excess of v_in a v, beam at =3.80 o )
KARMEN [5]: no signal Characteristics of the Borexino detector
MiniBooNE [6,7]: Appearance excess of v, ina v, beam at =2.80 Light yield: r o p.e./MoeV

Appearance excess of v, ina v, beam at =3.40 ' — 2212 8" PMTs E”erféy reso ut.lon. o= BRI TLEY
2) Gallium anomaly [8-13]: j Spatial resolution: o, ~10 cm at 1 MeV
SAGE [8,9]: calibrations with *'Cr and *’Ar neutrino sources B ‘1 E LP;lIse Ii!wahpe dloscrm;n;atlon
GALLEX: calibrations with two’'Cr neutrino sources !L ‘;E : F.(’;ra-. Ilg purity ot t e. target. .
possible v, disappearance [14]: <R> = 0,84 + 0,05, deficit at =2.90 p | sl :’-‘- 14:(__“(:'1?'3 mass: ~ 240t {inareesiig possiole)
3) Reactor anomaly [15]: D! K !{;..._ \ lBDe_ ' Vle S;) urlf c 45

. . . o comian \\ )\ - ° o
Re-evaluation of reactor antineutrino spectra results [16,17]. S gy BRENETEUNE as: = 15 e
Observed rate deficit in all short-baseline \ Outer detector:
. i \ Water tank - Cherenkov detector L/E ~1 m/l\/\eV

(L =10-100 m) reactor neutrino experiments [14]: 2100 Y, 208 8" PMTs in water v

<R>=0,934+0,024, deficit at =2.80 "*Ce-"**Prv,source in shielding

The reactor anomaly is strongly weakened
by the recent results of Daya Bay [18]

THE CAPSULE (few litres)
SENSITIVITY: RATE + SHAPE COMBINED ANALYSIS SOURCE OVERVIEW | :
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The "shape-analysis" is most powerful for 0.5 eV* < Am,’ < 5.0 eV’ SOX will start data takmg n Aprll 2018
| CEA calorimeter INFN-TUM calorimeter
SOURCE RELATED SYSTEMATICS Babduts Two Measurements
goal: 1% goakoo3 |/ | 3 n g with different calorimeters
v Power v Spectral shape heat oo | Seilos e
125kCi 125kCi O in a copper . .
10 ] ) oo | 10 | ’,’ 88 production Calorimetric measurement
1]/ T oo 1 e V. A > e gt O will reach 1% precision or
/ / / / // — 6,=05% e —002 Earthquake proofed design turbo-pump, feedtroughs
l-}( / // — o, =1.0% Gb—0.03 Mass flow: 1-2 g/ Mass flow: 10 g/s even better
g \(~ - — 5 =2.0% ’E B b-0.0 Difference of temperature: 40-50 "C Difference of temperature: 25-30° C
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« C L | el 6-spectrum “*Pr -spectrum: old shape factor measurements differ by 10%
S e anomalies ’
‘“%a;;%\ oy s e shape N(W) = Kp'(W - Wo)F(Z, W)C(Z, W), C(Z, W) =1+ aW + b/W + cW?
107 S — T o CL 107" o .
== S ool 4 exp. setups involved: CEA, TUM, PNPI and Kurchatov Institute (Moscow)
— 99% CL = 99% CL
2x10? 3x107 107 2x107" 3x107! 2x10? 3x107 107 2x107" 3x10™" R R .
sin' 20, sin' 26, New calibration campaign

detector

1) E and L resoluti 2) true inner vessel shape, 3) MC tuni efficie
response ) E and L resolutions, 2) true inner vessel shape, 3) uning, 4) efficiency

Sources: *'Am-"Be+Ni (n), “Ga-"Ge (e"), Rn+"C (¢, 6, y),”*Mn, ©°Zn, K, *Sr

N(E, L, t)~S(E,L,b) xA(b, t) ~S(E, L, b) x P(t)/<E(b)>, S(E,, L, b) - B-spectrum,
b - shape factor, A(b, t) - activity, P(t) - power, <E(b)> - mean energy per decay
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