,UMCKVCCMH O COOTHOWEeHUUn BepoOATHOCTU UCHEe3HOBEHUNA PEAKTOPHbLIX
aHTMHEﬁTpMHO N BEPOATHOCTU NOABNEHUA INNEKTPOHHDbIX aHTMHEﬁTpMHO B Ny4kKe
MIOOHHDbIX aHTMHEETpMHO

Confronting Recent Neutrino Oscillation Data with Sterile Neutrinos G. Karagiorgi arXiv:1110.3735v1[hep-ph

In the case where only one such extra state is introduced to the standard, three-neutrino picture, the
oscillation effects manifest as either V. disappearance or V. >Vsappearance, where 4 g=e u, Or .
When the extra mass eigenstate has mass m,>m,,m,,m, , the corresponding oscillation probabilities can
be approximated by the two-neutrino oscillation probabilities,

p(vp _>V<—>) =1-5in? 20,,sin?(1.27AmZ L/E) (1)
And
p(vp _W};)j:sinZ 20,,5in2(127Am2 L/E)  (2)

for the case of disappearance and appearance, respectively. In the above expressions, the probability
amplitudes sin?2@,, =4u,,f (1—|Ue4|2) and sin?24,, =4u,.['lu,.[ are functions which depend on the € and
flavor content of the extra mass eigenstate, |U94|2and UM%

In reality, more than one such state can exist. Indeed, models with two sterile neutrinos with M5 =M, have
been extensively studied, specifically because of the possibility of observable CP violation effects which can
arise through the 4-5 interference term which appears in the appearance’oscillation probability in this
scenario.



Takum obpa3om npouecc NCHe3HOBEHUA PEaKTOPHbIX aHTUHENTPUHO
AB/IAETCA NPOLLECCOM NepBOro NopAAKa, a Npouecc NoABAEHUA
3NEKTPOHHbIX aHTUHENTPUHO B NMYYKE MIOOHHbIX aHTUHENTPUHO

ABNSETCA NPOLLECCOM BTOPOro NopsaaKka, Kak nponsBeaeHune
BEPOATHOCTEN ABYX NpoueccoB.( cm puc.)

Phenomenology of Oscillations with Sterile Neutrinos "

(3+1 Models)

* In sterile neutrino (3+1) models, high
Am? v, appearance comes from m? (eV?)

oscillation through v, (m4)gT

=Y =iy, = (vu—> Ve )+ (Vo2 ¥,)

* This then requires that there be v, and v,
disappearance oscillations

— Limits on disappearance then restrict (m;)?
any (3+1) models

2 | Ve
« Sirict constraint from CPT invariance (m.) m v,
— Neutrino and antineutrino (m,)” ; i

disappearance required to be the
same.



Hy»Ho pasnnyaTb sin?26,, =4u,,[’ (1—|ue4|2) W sin?26,, =4)u,.[|u,.[, n He HaHOCWTb Ha OAMH
rpapuK AaHHbIe NO MCYE3HOBEHMIO U MO NOABIEHUIO
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N3 conocTaBaeHna pesynbTaToB MO MCHE3HOBEHMIO U MOABJAEHUIO HEeNb3A CAeNaTh
BbIBOJ, O COOTHOLLEHME BEPOATHOCTU 3TUX NPOLLECCOB, HO B PaMKax 3TO moaenu
MOKHO rOBOPUTb O Hanbonee BepOATHON BeNYMHE Am . Kctatn B aTOoM aHanmse
Am41 meHbLe 1 3B2, n Tem meHbLue, yem 6onble  Sin 29

UTaK, TpeboBaTb OT PEaKTOPHOro 3KCNepMMEeHTa TOYHOCTH
0.1% ,un3-3a TOro, YTO BEPOATHOCTb NOAB/IEHNUA SNEKTPOHHOro
AHTUHEUTPUHO B NYYKE MIOOHHbIX aHTUHEUTPUHO ~ 0.1% HeTt
HUKAaKMX OCHOBaHUM!



