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Experiment vs Theory

The exposure-threshold tradeoff Many other possibilities
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Decays and other bounds

[Consistency checks]

38



Decays and other bounds

[Consistency checks]

38



Decays and other bounds

[Consistency checks]

38



Decays and other bounds

[Consistency checks]

38



Decays and other bounds

[Consistency checks]

=22

38



Decays and other bounds

[Consistency checks]

Decays N, Direct production
N

38



Decays and other bounds

[Consistency checks]

Decays N, Direct production
N

38



y

st ay

Signal

>
>

charged current process in Xenon

0.2

13|Xe ”ICSJr
2 o
S R
= 2
= 0 3+
= 2
-0.1

48



2

s ariTaxtau

Signal

>
>

shoot off electron 4+ nuclear recoil

0.2

13])(e I,llC\,Jr

0.1

()

E — Euiiy, [MeV]

-0.1

48



Signal R A
~ decay

0.2 1Blye 131 gt
3 ol —
z 0
——:
= 0 3+
i . el
= 2 N A
-0.1

4“8



y .
S H"‘fﬂ CRU.

Signal

>
>

swallow an electron + nuclear recoil

A0~0 -0

0.2
_ e ICsT Details
= depend on
0.1 .

s 2 isotope
E 2
= 0 7y
o3
= -~ 2 ——

-0.1

See [2009.00535 - Haselschwardt et al] for ideas using timing and topology

48



Projections

1074 e —————r T
F LHC -
E N
= Sx
l()"'x:— N
E O
& F
g E
S E
‘*< m—su;_
K F
N F
=~ =
% §
= ol
F L,
E aryenyup
ol o M
1 10
m, [MeV]

Y

other
bounds

5/8



Projections

107 g B U W e v
= LHC
1045
&
E E
S E
‘*< m—su;_
K E
A E
ax E 56
: l()*saE ch«u\DMc‘\p'
F 1, 1
E ARy enyup
T ] —— o 1
1 10
m, [MeV]

Y

Direct

detection

5/8



Projections

Y

107 g7
LHC
1074
&
g
2
".<< 10750 /
N F ale
X E Kenon OVEP ;\p\.\
S oof Kenon DM ¢
= r_ .,
E FX?“!’"}’;A/
] S Ll L]

1 10
m, [MeV]



Projections

Y

107 g
LHC g
Neutrino
108 flux
&
£
2
".<< 10750 /
S Lenon OvAB X ="
> E AL expts
s 10-2f //fﬁw/
L
E SYey,p
] S Ll L]
1 10



Projections

X+ 4N - ;AN +e”

10~ gt ————ry —
LHC 3
1048 —
&
£ |
=
".<< 10-50 //\’— .
::l* ;' \Q\\u\\“\‘ﬁi”“\vh /é
: 10*52E anon DM XD E
1 -
F 1, E — By, (1 + dys)n][ey"P,
- Sery,p o5t AzlPvu (1 + ys)nl[ey'Prx]
Y] L 1 E_ L . E
1 10 10
my, [MeV] m, [MeV]

5/8



Projections ‘
o SA RU.
A A — A A +
X+ZN_>Z+1N+6 X+ZN_)Z—1N+€
107 g T —— T T
LHC E .
s traints Sex
—_ 10 Ele ’g
"< 10750 / . E 02 1
& g E E =
Sc ;' I\'Q\\U\\““w;C\\“\ =] 3 —52E 4
s 10—05 //m T
_ %)?7“ ehtyap o _ Az 1Py (1 + dys) n]leyPry] E
Y] L . M corararil| .
1 10 10
m, [MeV] m, [MeV]

[Several orders of magnitude!]

5/8



Projections

10746

1074

1050

/2xA* [em?)

2
X

m

10752

10754

Y

X+ N — 2 AN +e”

T T T T T - =
. + E

LHC o So
pirect 3 E

— o 2 -

a e < 3

= 5 v E

| —1 "'< f+a) ) E
& 5 4

Kenon OvBpB XL == :{k 2 /

lxcnm\ DM expts £ 3

! <

LIPSy — [Py, (1 + Ays)n][ey"P, E

FXW"”WI Az[l‘)’u( ys) n][ey" Pry| E

! What about us?—
W

Vs

5/8



ST

Nuclear transitions (“charged current”)

B8 x+n—>p+e_:>x+§N—>Z+?N+e_
BY:  x+p—onte = x+ZN - AN+t
& S
64‘9 (:96/
\)0 (3
B decays w/o DM g de M
thresholdless Mmin = Ma 741 +me — Ma z
arbitrarily light y need: m, > my, ~ MeV
small experiments large experiments

58



Nuclear transitions (“charged current”)

B x+n—>p+e_:>x+§1N—>ZﬁN+e_
+ = + A A +
67 X+tp—n+e" = x+7N—, N+e
& S
é“%o (%/
\)(‘ (3
B decays w/o DM g de M
thresholdless mp = Ma,z11+me — Ma z
arbitrarily light x need: m, > my, ~ MeV
small experiments large experiments

58
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£ endpoint
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Conclusions

[Can fermions be absorbed in DM experiments?]
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Nuclear neutral current
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Nuclear neutral current
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Nuclear neutral current
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Projected sensitivity in LiH (onc = m2/4rA") - °Li, "LiH
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Electron scattering

Fermionic absorption off electrons?
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Electron scattering
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