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∙ Standard story of kinetic mixing [Okun, 1982, Holdom, 1986]

 ⊃ −𝜒𝑣ℎ2 𝐹 𝜇𝜈𝑋𝜇𝜈

∙ 𝜒𝑣ℎ can be generated by a heavy particle running in a loop

𝜒𝑣ℎ ≔ Aµ Xµ ∼ 𝑔 𝑔ℎ
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Constraints on Kinetic Mixing

10−
17
10−

16
10−

15
10−

14
10−

13
10−

12
10−

11
10−

10
10−

9
10−

8
10−

7
10−

6
10−

5
10−

4
10−

3
10−

2
10−

1
100

101
102

103
104

105

Dark photon mass, mX [eV]

10−18
10−17
10−16
10−15
10−14
10−13
10−12
10−11
10−10
10−9
10−8
10−7
10−6
10−5
10−4
10−3
10−2
10−1

100

K
in

et
ic

m
ix

in
g,

χ

A
D

M
X

C
A

PP
H

A
Y

ST
A

C

Q
U

A
X

LSW
-A

D
M

X
LSW

-U
W

A

LSW-SPring-8LSW-SPring-8A
LPS

A
LPS

CRO
W

S

CRO
W

S C
A

ST
C

A
ST

SHIPS
SHIPS

Plimpton-Lawton

Plimpton-Lawton

AFMAFM

Cavendish-Coulomb

Cavendish-Coulomb

Spectroscopy

Spectroscopy
TEXONOTEXONO

SuperSuper
MAGMAG

XENON

DAMIC

SENSEI
SuperCDMS

FUNK
LAMPOST

Tokyo-3

To
ky

o-
2

Tokyo-1

SH
U

K
ETD

ar
k

E-
fie

ld

WISP
DMX

SQ
uA

D

DM
Pathfinder

Solar HB RG
Solar HB RG

JupiterJupiter
EarthEarth CrabCrab

nebulanebula

IGM
IGM

Leo T
Leo T

Gas clouds

Gas clouds

Neutron stars

Neutron stars

Dark
photon

DM

mHz Hz kHz MHz GHz THz eV keV

DPDM HeII
Reionisation
(Caputo et al.)

DPDM
(Witte et al.)

DPDM
(Arias et al.)

COBE/FIRAS
γ→ X

DPDM heatingDPDM heating

Black hole
superradiance

Ruben Kuespert (MPIK / ITP) Small Kinetic Mixing in String Theory Patras 2022 3 / 5

[O’Hare, 2020]



Constraints on Kinetic Mixing
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⇒ Need small 𝑔ℎ to explain values of 𝜒𝑣ℎ



Stringy Bounds on Kinetic Mixing
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Take Aways from Poster #45

1 How kinetic mixing works in string theory

2 Where the stringy bounds come from

3 Possible way to avoid stringy bounds

Thank you!
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