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Dark matter mass range
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eCusp vs Core problem

v Parameterize density profile as p(r) o< r~“. Observation shows a ~ 0
. but simulation predict 1 < a < 1.5

e\Missing satellites problem

v Milky Way seems to have fewer satellite galaxies (23) than expected in
CDM simulations (~100-1000)

® [00 big to fail problem
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» Misalignment mechanism

¢ +3Hp+myp =0

e Classical Solution for wave-like dark matter
P(t) = ¢, cos <m¢t> + ¢, sin <m¢t)

* Dark matter local density

PpMm ~ (‘451‘24‘ ‘sz‘z) m;

::ll1  How to search for ultra light DM?



Dark matter-SM mediator

« StandarModel « Dark Sector
=fermions+force =DM+dark mediator

Standard Model of Elementary Particles

three generations of matter interactions / force carriers
(fermions) (bosons)
| Il 1l
f‘r—
mass =22 MeV/c? =128 GeV/c? =173.1 GeVic? 0 =125.09 GeV/c?
charge % ¥ % 0 0
@I @I @| @ | @
u charm to luon higgs
P L JUP A - i
=4,7 MeVI/c? =06 MeV/c? =4.18 GeVic? 0
— =14 =1 -3 0
' QI @I @ @
_Jv v e
L down J k strange L bottom photon
‘ J J
Matter
=0.511 MeV/c? =105.66 MeV/c? =1.7768 GeVic? -91 19 GeVic? m &
-1 -1 -1 3
Z .'
O @ @|f @3
electron muon tau Z boson 8 2
k v k - 1\ J L o)
2 (00 7
2 <2.2eVic? <1.7 MeVic? <15.5 MeV/c? =-80 39 GeVic? LU 8
O 0 0 0 O o o
o Ol V|| @ =Fe -
(..
] electron muon tau <L O Th d k .t
—) | neutrino || neutrino || neutrino LW boson (GRS e Ol’ SGC OI’
> [ ] ® o ® [ ]
J [ J ® [ J L J [ ] ‘
D L L ] L ] L ] L ]
" [ J ® [ ] [ ] L]
J [ ] ® [ ] [ ] [ ]
D ® [ ] [ ] [ ] »
> [ ] [ J [ ] [ ] o
J [ ] - L] [ ] ®
J [ J [ ® [ ®
J ® [ J [ ] [ [ J 1 O
] [ ] ® ] [ ] [ ]



« StandarModel
=fermions+force

Standard Model of Elementary Particles

three generations of matter

(fermions)

interactions / force carriers
(bosons)
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Dark matter-SM mediator

« Dark Sector
=DM+dark mediator

Dark

Matter

| Phys.Rev.D 97 (2018) 4, 043001 §
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Oscillating A’ from wave-like DM .o

- Wave information to A’
& 2
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- Oscillating information of A’
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Oscillating A’ from wave-like DM .o

. Wave informationto A’
& 2
(D) Do > (80,) drapaa”

 For simply connect to UV model

arg [¢1] = arg [4’2] or ¢, =0

b 1My = 1

, 2 ]
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t K = . . ;
N 0.3GeV/cm? 1.5%x 108 my,
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» Oscillating property

mj(t) = mg(l + Kcosz(m¢t))

= mj,(t + 7)
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Oscillating A’ from wave-like DM .o
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* Oscillating property 1) =
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» A kinetic mixing dark photon A" with U(1)" interaction

A'A* + ceA’ JH
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» A kinetic mixing dark photon A" with U(1)" interaction

U em
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Prompt dilepton final states

e General dilepton process
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e BaBar data PRL 113, 201801 (2014)
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Recast BaBar experimentresult ------------

PRL 113, 201801 (2014)
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Recast BaBar experiment result

TTraditionaI single-peak analysis

Je (mz)

Double-peak analysis
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- e
Beam Dump Experiments i
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Double- peak analysis result
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» Oscillating property

mj,(t) = n”z(z)(l + Kcosz(m¢t))

tr

- Background event number




* Result with time-varying
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« CMS open data 2012
pp = ¢, 8TeV, ~ 10 b~

* Luminosity is not constant
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- Oscillating A’ property /\
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. Double-peak Method
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Summary SESSESEEES
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* Time-varying resonant mass lead to double-peak feature in the
invariant mass spectrum

* For mass around tens of MeV, the already excluded muon (g — 2)u
solution from A’ becomes viable

* Time dependent method can improve the experiment sensitivity by a
few orders

* We use the real collider data for a time-dependent resonance search
and justify that our method works as expected
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