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| think this
coffee is giving
me the jitters...

Maybe it's just
dark matter?
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Spacetime Under Pressure
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Spacetime Under Pressure
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Spacetime Under Pressure

Guv = N + h;u/

“Newtonian” gauge
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Spacetime Under Pressure

, _
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Spacetime Under Pressure

, _
P~ QmQa% cos(2mt) “Newtonian” gauge
~ (5 x 10™°Pa) cos(2mt)
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[Khmelnitsky, Rubakov, '13]



Opportunity for
gravitational direct detection
of dark matter

(signals akin to gravitational waves)
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Light without
dark matter
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Light in the presence
of dark matter



Light in the presence
of dark matter

P

effects:

The observer reference
frame is getting
deformed

The source and The photon along
observer are wiggling trajectory is wiggling
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Frequency Redshift
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+ [Vobs (t7 0) - Vsource(tem)] -n

[Minor correction to
Khmelnitsky, Rubakov, '13]



Fundamental Equation

Pd' — (77,111/ = h’,UrV(O))(PV + 5PU(O>)(€I({ + 552 (O))

" 1 P SP n; + on B+ o8,
(1) = — (5 ' Ty Ty —
v(t) 27r( o+ 0F) ¢ ! P 0P
l?g;gon mass (eV) o
10~ E f [HZ]
1077 1078
Frequency Redshlft ; 0 = 1 —I Correlated
% 10-15 o T -=== Uncorrelated
2 I~z
V(t) — 1/(0) Ew ey = 10F 93 78
W = 1(t,0) — Y(tem, Xem) ° . % =
+ [Vobs(t: 0) — Vsource(tem)] - b . ;r,@ 1: §w
[Minor correction to \m“ s
Khmelnitsky, Rubakov, '13] [PPTA, 2018] 10~ S o
[NANOGrav, 2023]

-240 238 -236 -234 232 230 228 2206

EPTA, 2023 logug me(cV) 6
[ ] 7



Fundamental Equation
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Astrometric ma
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Astrometric

Deflection - Mg

negligible proper

@

distance
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Astrometric

2 .
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Deflection - Mg, dark matter
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[JD, Verner]
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p [GeV/ cm?]

[JD, Verner]
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p [GeV/ cm?]

[JD, Verner]
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Future Directions
(time-pending)
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Astrometry of Vector Dark Matter
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Astrometry of Vector Dark Matter
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Astrometry of Vector Dark Matter

Scalar dark matter: ¢ ~ 9

Vector dark matter: ¢ ~ 10%)

A; = A;Acos(mt + «)

New contributions to T;;

N =

PN 1
(81(9] — %VQ(S”)((p — w) = 47TGT)’L2A2 <A1AJ — §5U>

H
AN

o

N



Astrometry of Vector Dark Matter

Scalar dark matter: ¢ ~ 9
Vector dark matter: ¢ ~ 106¢

Improves detection
prospects by ~ 10°
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Cosmic Microwave
Background

[JD, Kyriazis]



Cosmic Microwave
to—t1 Background
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Cosmic Microwave
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The Fluctuating Spacetime
of Dark Matter




The Fluctuating Spacetime
of Dark Matter
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Bosonic dark matter
has a time-varying
space-time metric

Opportunity for
gravitational direct
detection
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More to come
(vector dark matter,
other observables,

)

Astrometry is
new application
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The Fluctuating Spacetime
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