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% Motivation %

Baryon asymmetry requires baryon-number-violating (BNV)
Drocesses

Qpn =~ 582, implies DM creation and baryogenesis may be
relatec

What if DM has BNV interactions?

Y. Ema, RM, M. Pospelov, & A. Ray
Phys. Rev. D 111 (2025) 023005
[2405.18472]
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Neutron Star Heating
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Neutron Star Heating
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Neutron Star Heating
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A Simple Toy Model
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Fast...but not too fast

AmX > 6 % 10—28 (100 GGV) ( O'BNVv/C )

LY, LY, 10_50 CIIl2

_ 1/2 _ 1/2
A’mx <1O7(1O 5OCII12) / (10 45cm2> /

My oBNVY/C Oyn

AN Gohee



A Gokee




T

*RITURE

s ol

 Since B-L is conserved, can we construct a full DM- & baryo-

genesis framework which has these interesting signals?
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 Since B-L is conserved, can we construct a full DM- & baryo-

genesis framework which has these interesting signals?

« Should SK perform a dedicated search for nucleon semi-

anninilation to improve bounds?
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Fermionic Absorption DM

J. Dror, G. Elor, & RM Phys. Rev. Lett. 124 (2020) 18 [1905.12635]
J. Dror, G. Elor, & RM JHEP 02 (2020) 134 [1908.10861]
J.Dror, G. Elor, RM, & T-T.Yu Phys. Rev. D 103 (2021) 3 [2011.01940]
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What If DM wasn't absolutely stable?

Xte —rvte U +9X -V 45X
(¥)+I§X_>ej:+zqéx(*)

‘Neutral current’ operators lead to peaked recolls.
‘Charged current” operators induce 3 decays with extra signals.
Cither way, these are distinct from WIMP-y elastic recoils.
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What If DM wasn't absolutely stable?

X+e<+u+e—<f?+gx ﬁ7+;g>
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‘Neutral current’ operators lead to peaked recolls.
‘Charged current” operators induce 3 decays with extra signals.
Cither way, these are distinct from WIMP-y elastic recoils.
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Scattering in CRESST
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Scattering in CRESST

| _ | _ | _ | _ | _ | \
A9 L = "w ‘uondiosqy oTuoTuLIO ]
.
a X MN
Bl
B |
N
S =
- O
RO o~
= I
| K A
\./ 2| -
L E = & m
— gl o
P —
BN sl 7
&~ b=
Z sl Z
] — 0 S
| o
" PIOUSSMYLLSSHAD — M = |
[T T N MR RN
N S o0 e <t -}
= S = = = S

[A/8Y/Aep/syunod] ¥gp/yp - LN/ 1

A Gohe.

E R [keV]

0.1



1/Mr - dR/dER [counts/day/kg/keV ]

1012

1010

108

10

100

Scattering in CRESST

10°

| 3 >
! ?186W I 184\7\/' 182W : é)
I - 1 ~ —
| ’ 183y I
2 | S
| S ' =
3l L LA\ e
£ 0.141 1Ca 01455, -
= = -
“ “Ca 3
2 2|
& 2 _
o =
| o% —
I
!Elastic Scattering, mypp = 7 GeV E |
i \ ]
: on =lone = 1007 cm® | —~~
| | | | | ' I

0.1 I

E R [keV]

AN Gohee



107+

IIIIII| IIIIIIII| [

10—50

| _ _
™ (ny"n + py"'p) xv.Prv

[ IIIIIII| I IIIIIII| I IIIIIII| I IIIIIII| [ IIIIIII| [ I%I.IIII I IIIIIII| [

| IIIIII|I | IIIIII|| | IIIIII|| | IIIIII|| | IIIIII|| | IIIIII|I | IIIIII|| L

AR | | RN
10 100

m, [MeV] AN Gobee

10—52




107+

<
A
o
G,
o

10—50

| _ _
™ (ny"n + py"'p) xv.Prv

IIIIIII|| IIIIIII|| IIIIIII’| IIIIIII’| IIIIIII|| IIIIIII|| IIIIIII|| IIIIIII’| IIIIIII|| [

| IIIIII|I | IIIIII|| | IIIIII|| | IIIIII|| | IIIIII|| | IIIIII|I | IIIIII|| L

10-52 | | AR | | RN
10 100

m, [MeV] AN Gobee




107+

IIIIII| IIIIIIII| [

10—50

| _ _
™ (ny"n + py"'p) xv.Prv

[ IIIIIII| I IIIIIII| I IIIIIII| I IIIIIII| [ IIIIIII| [ I%I.IIII I IIIIIII| [

| IIIIII|I | IIIIII|| | IIIIII|| | IIIIII|| | IIIIII|| | IIIIII|I | IIIIII|| L

AR | | RN
10 100

m, [MeV] AN Gobee

10—52




107+

10—50

10—52

IIIII’| IIIIIII|| [

= L—-—"1 §
E purect E
- Fp .
E 0w g
=, 7 E
— Q 3
— 0~ 7]
= &Ep =
_ & Q] - 1 ~ _ _ —
E 0~ = (ny*n + py*p) xv.Prv =
B | | | Lt | | S I I N

10
m, [MeV]

A Gohe.



107+

10—50

10—52

IIIII’| IIIIIII|| [

&
AN
/0\6

| _ _
= (ny"n + py"'p) xv.Prv

| IIIIII|I | IIIIII|| | IIIIII|| | IIIIII|| | IIIIII|| | IIIIII|I | IIIIII|| L

10
m, [MeV]

100

A Gohe.



107+

10—50

10—52

IIIIII| IIIIIIII| [

<

[ IIIIIII| I IIIIIII| I IIIIIII| I IIIIIII| [ IIIIIII| [ IIO

IIIII| IIIIIIII| [

c >

10~

&
AN
/0\6

| _ _
= (ny"n + py"'p) xv.Prv

| IIIIII|I | IIIIII|| | IIIIII|| | IIIIII|| | IIIIII|| | IIIIII|I | IIIIII|| L

10
m, [MeV]

100

A Gohe.



107+

10—50

10—52

IIIII’| IIIIIII|| [

= L—-—"1 §
E purect E
- Fp .
E 0w g
=, 7 E
— Q 3
— 0~ 7]
= &Ep =
_ & Q] - 1 ~ _ _ —
E 0~ = (ny*n + py*p) xv.Prv =
B | | | Lt | | S I I N

10
m, [MeV]

A Gohe.



= I | I ELLEEL | ~ I
L Z.
= 2|1~
= % =
0™ 1 HS lits
= - gsST! o] | 1S
S L_ﬁR//"I S -
lg_ CRESST“ ‘ i — —
_ 10—46; OQS‘X‘&XQXS | ‘\' ’J—’
NE = Dﬁec‘ p]; g L — _/-5’//
Sk 0% { cpMS] &
. F — 5\
K — oY 7
<t _ag| 1d z '// il
T 0 pukside " P
= E e =
L-No . “r et =
= Sl Borexin® 3
100 Tenon! ! =
= &Ep =
B 37 0~ L. L = M\ T _
E = (wy“n + py"p) xvuPrv =
10—52_ | I L oLl | | L L a1 i
10 100

m, [MeV] AN Gobee



Fermionic Absorption DM
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Fermionic Absorption DM
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Fermionic Absorption DM
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DM-nucleon oy (cm?)

WX Fermionic Absorption DM
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DM turns neutrons Iinto neutrinos

People are looking for this!

Neutrons turn DM Into neutrinos
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