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OUTLINE

* TYPE | SEESAW WITH THREE RHNS FOR THE GENERATION OF NEUTRINO MASS
AND ITS CONNECTION TO DARK MATTER PHYSICS.

e DODELSON-WIDROW/SHI-FULLER MECHANISM FOR KEV RHN DM & ITS
VARIATION.

e HEAVIER RHN DM THROUGH RESONANT NON-ADIABATIC TRANSITION IN THE
RHN SECTOR.
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TYPE | SEESAW

e SINGLET MAJORANA FERMION N COUPLING TO THE NEUTRINO YUKAWA TERM:

1
L, = HLHN +SMyNN +h.c. = m, =¥

e TYPICAL SIZE OF THE YUKAWA FOR SEESAW:

Jm,M m M
YV’V VN~1O_6\/ v N

(H) 0.05eV TeV

* TWO MASSES FOR ATMOSPHERIC AND SOLAR NEUTRINOS = ONE RHN CAN BE COSMOLOGICALLY

STABLE: :
Y2My 1 < Y, ) My

e %9
Qo 8 1028sec \10~27 ] TeV

2 2 5
F . 9O(GF 82 M5 o2 1 9 ﬂ YV<H>
T T e i e R e T s et WL S
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DODELSON-WIDROW/SHI-FULLER MECHANISM

e NEUTRINO PROPAGATION IN THERMAL BACKGROUND (MSW EFFECT) OF
f=av,, qWHERE @ = e, U, T.

(Va)_ (CeT 59T>(VT1)
Vs '3 —Sor Cor) \Vr2

R mf +mj 23 V(T,p) o 1(V(T,p) — Aczg As,g
2 Aszg Acyg — V(T,p)
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THERMAL MEDIUM EFFECT

 STERILE NEUTRINO (v = N) PRODUCTION THROUGH THE v, — V¢ MIXING IN THE
PLASMA: THERMAL EFFECT OF THE TOTAL NUMBER DENSITY (n, + nz) AND LEPTON
ASYMMETRY (L, = (ng, — nz)/s).

Dodelson-Widrow '23 + Shi-Fuller '98

— 274
Fa(p) ~ GgpT Resonance
conversion

Va(T: p) S0 VaT i VaL

~ —GEpT*+ Gy L,T?

Abazajian, et.al, 0101524
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SUMMARY PLOTS
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Abazajian, 2102.10183

Boyarsky et.al., 1807.07938
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NSI TO OPEN UP NEW REGION

Ex) ¢v,v,; ovvs; ov, v, Bhupal Dev, etf.al., 2505.22463 & refs therein

X VoY ve; X, vsyHve X, vyt g

Current
X-ray Bound

10-10%

— ]O_Ig:_

10714}  Lyman-o ©

Vy —>——— Uy

o}
- Ly
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PROPAGATION IN THERMAL MEDIUM

e THE MODEL:

Yij M;
—Ly = 71\’1'1\’]'(/5 R 5

¢ ASSUME y11 K V15 K V55 TO MAKE N; DM, AND N, (& ¢) IN THERMAL EQUILIBRIUM.

A
LN, N, +— |p121H|? + "’|¢|4+h.c.

e THERMAL CORRECTION TO RHN PROPAGATION AT RELATIVISTIC LIMIT:

Letr = Ni{[VuP“((Sij e aij) o Vobij] + (Mi % 5Mij)}Nj

i o

Ajj ~ yilyjlﬁ <1, bij oo Yilyjl?
TZ
OM;; ~ yijy2.My —
Mg
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THERMAL HAMILTONIAN

1 0 &mi, 1 M7 (My + M;)6M;;
HT ~ P e 2 2 o reieiee 2
2p \é6mi, oms3, 2p\(M; + M,)6M,, M35 + 2M,6M,,
o 1 MM,
smy; ~ g)’tz)ﬁsz MiOM;; = = ¥ij¥22 m 2
5 1 <AM2 — M2, SMZ, > M2 M2 M2 M3, = cp,y5,T
BRI e e
T 4p SM7, —AM? + 6 M3, SM7, = C12Y12Y22T?
 THERMAL MIXING i S
tan26,, = AMZ — 6%, = Resonace at T,.c = m
1
e THERMAL EIGENVALUES Hrip = i4—p \/(AMZ — 6M2,)2 + (6MZ,)?
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NONADIABATIC TRANSITION

e ADIABATICITY PARAMETER:

AHrp (6MF,)?
= = K1
Vad = | 7537 ( HTMZ )

e NON-ADIABATIC N, — N; TRANSITION:

SN
P(N > N;))=1-—e 2 adza)’ad
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LANDAU-ZENER PRODUCTION

N; DM NUMBER DENSITY

RESONANCE & STABILITY
REQUIREMENT

NON-THERMALIZATION OF N,

N;N; ¢ NN,

APPLICABLE DOWN TO MEV
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CONCLUSION

CONNECTING ORIGINS OF NEUTRINO MASS AND DARK MATTER.
STERILE (RH) NEUTRINO CAN BE COSMOLOGICALLY STABLE TO BECOME A DM CANDIDATE.

ORIGINAL MECHANISM OF DW PREDICTING KEV DM HAS BEEN STUDIED AND EXTENDED IN
MANY WAYS ASSUMING VARIOUS NSI.

WE SUGGEST A NEW SCENARIO WITH THERMAL EFFECT IN THE RHN SECTOR REALIZING DM
PRODUCTION THROUGH RESONANT NON-ADIABATIC PROCESS, WHICH WORKS FOR ANY MASS
SCALE ABOVE MEV.
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