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Outline
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Scientific motivation

» Minimally extended Standard Model (MSM):

w, ~ 107° e x (m, / 1eV)
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Scientific motivation

¢ Beyond the MSM:

L= 1071 ug % (M, /- 1eV)

10-10 . 1 (=11
jLl.r\/ o _|.O —J - _|.O » /LJB



Scientific motivation

in case U,—1011-10-12 1p :

¢ Neutrino nature

) AStepnysicall Interest




First reactor experiments

1976 — Savannah River.

F. Reines et al. [P.R.L..37,315(1976)].

~ 16 kg plastic scintillator, v flux of 2.2x10"°v /cmi2/s
1989 — A revised analysis by P. Vogel and J. Engel
[P.R.,D39,3378(1989)] gave a limit

1992 — Krasneyarsk. G.S. Vidykin et al. [[Pis’ma v ZhETPH,
55,206(1992)]

~ 100 kgiliguidrsemtillater: CglEg, 254 daysien" /76 days ofi

1993 — Rovno. A.V. Derbin, L.A. Popeko et al. [JETP Letters,
57, 768(1998)]

7o k@) silicen multi=detector;, 600 Si(1-r) cells;
V=flux of ~ 2%10 v /'cmi2 /. s!, 30 days “en’/1i7 days: “off*



upper bounds

W, upper limit Comments
Solar <4*1010
SK+KamLand <1.1*101°
White dwarfs <101
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measurement under reactor

& The effects can be searched in the recoil
electron energy spectrum; fromi the

V- € scatiering
measured whenithe reactor Is and OFE.

¥ iihe totall cross-section do/dil s a s of twoes

dependingionttherecoll energy ik in diiferent
Way/s
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Searcen fier the Neutrine IV agnetic Mienment




Reactor unit #2 of the
“Kalinin” Nuclear Power Plant
(400 km North from Moscow)

Power: 3 GW
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Experiment GEMMA

(Germanium Experiment

for measurement of
Magnetic. Moement of

Antineutrino)

[Phys. of At. Nucl.,67(2004)1948]

& Spectrometer includesia
NG ENIEIECIOROINNONE
nstaliediwithint N2l aetive
shielding.

HPGe + Nalfare
sUlfeURdedwWIth muluElayer
passivershielaing:
EIECIOIVIE ,

goreiigiel galVeinylenie zlne
lead:




GEMMA background ondltlons

& -rays were measu-
red with Ge detector.
The main sources are:
137Cs , 60C0, 134Cs.

¢ Neutron background
was measured with
SHe' counters, i.e.,
thermal neutrons were
counted. Their flux at
the facility: site turned
out ter be 30 times
lower  tham in  the
outside |alveratory;
reOm:

. Crargec  cogganls
O thercosmic radiation
(‘MUGHRS) wWas measu:
redh tor e 5 [imes
[OWEIR thanF eouitside:




Background suppresion

Counts / keV /hour
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_b /\ ADC-1 [ i=i}

High freq. noise: E£1 > E2

:_»J\

Low freq. noise: E1 < E2

_> A ADC-2 =)

E.Garciae.a. NPB28A(1992)286
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ADC-3 [keV]
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1000000

Time selection of consecutive events:

microphonics

mains freq. (50 Hz)
100000
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Final spectra

ONx 10 [ Counts / 0.1 keV 1000 hr )

OFF x 1 [Counts /0.1 keV /1000 hr ]
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Final distribution

| Probability distribution
[a.u.]
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Experimental sensitivity

. number of signal events expected
. background level in the ROI
. target (=detector) mass

. measur ement time

GENMASEZ2005=—20095

oy ~ 2.7%x108v/cm?/s ~
t ~ 4years

B ~ 25 keV-lkglday?

m ~ 1.5Kkg

Ty, ~28keV i~

21



Data Set

¢ | phase — 5184 h ON, 1853 h OFF
<5.8%107" g

¢ Il phase — 6798 hh ON, 1021 h OFF

o [+ — 11982 la ON, 2874 a OFF
0 <3.2%107" g

¢ Il phase — 6452 [y ON, 16135 h OFE

o IEIEEH — 18134 3 O, 4487 i OFE

0 <2.9%107" g

I

i

I

27



Perspectives

GEMMA Il 2013

¢, — 5x10° v/ cm2/s

|/‘_\\/—| I/J -1 (J(_I/—l
two cletectors)




GEMMA-II




Future detectors

Ge detectors with very low threshold
( 300 eV) RF granis




sensitivity to ., 10" Mg

3,0 E—
. "

= Changing Background _—

= Constant Background an"gn"
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Sensitivity of future experiments

B = 0.2 1 /i<aV//cl/clary
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