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Mixing angle m3 —m?
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* 2 -neutrino case: P..3 = sin? (260) sin®
3 = sin” (20) sin ( o )

3 -m?2L ?
* 3-neutrinocase: 1ag = ZU:;@'U i€’ 7F
i=1
a,B=e T

Mixing matrix (3 angles, 3 phases)



ULDM Effect on Neutrino Oscillatiﬂons
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* Consider the gauge singlet scalar field ¢ as an ULDM candidate
m, = 2v* /A
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O = ¢ sin (myt)
* For ULDM mgy < 0.1 eV — b0 = \/2ppM /My

* We define a small parametern = % The v parameters are modulated:

Am,?j o Amgj [1 4 27 sin (myt)]
0;j — 0;; + nsin (mwf)
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The Strategy

-------

P.s (E,t) ~ ng 5 (E) + €ap (E)sin (mgt)

* Dividing some experiment lifetime to smaller time segments At.
* Choosing energy bin, and measuring P, in each At.

t+5t Eo+5F

(Pas (Eo,t) AEAt / / P.s (E.7)dEdT
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* Looking for a significant periodic behavior of < P,z (Ej,t) >.
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Simulating P,p Measurements
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* Monte-Carlo simulation of F,, in DUNE, based on 103 events:
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* Performing discrete Fourier transform P (B.w) = Z (Pog (B, t,)) eV«

* An example for 2 — o Indication for my = 4 - 10~"%eV withn = 0.1:
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CL

(

= |1 —expq —

(P, (E)) (1= (P2 (B))) |

Analytic Solution

-------

Nevents SINe? (%m(ﬁ,&t) (e (F))

| 2

* To increase signal significance:

Increase At

Probe energy bins with large €(FE)
Probe energy bins with large Nopents

Probe energy bins with < PR (E) > close to 0 or 1.
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Results

DUNE: Total 6000 events/year, ts,, = 7 years
E €[0.1,7] GeV (4500 events/year)

E €[1.5,5] GeV (3900 events/year) E €[1.4,2] GeV (350 events/year)
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