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ABSTRACT GRAVITATIONAL BOUND STATES IN THE LT ; : _
Gravity is weak for ordinary particles, m/q < m,, UNIVERSE 10~/ --------- e SRR SR
and is therefore completely irrelevant in atomic |
physics, where gauge forces dominate. However, 1071 prom——" - - - R S Ny
there could be heavy particles X in a yet unexplored : ' ' ' '
dark sector for which gravity is the strongest force 10727 fie-
my/qx > m,. These particles could form purely
gravitational atoms, which are unstable and 10737 f 1
predominantly decay to gravitons. The frequency of
the resulting gravitational wave signal is always 04T b
higher than 1013 Hgz, if Einstein gravity holds up to i 10* 10° 10° 107
the Planck scale, and ACDM is unmodified. wo (GHz)
)
~ 2.
THE MINIMAL MODEL .
10
* Scalar particle X in a dark sector that has only
standard gravitational interactions. The dark wg (Hz)
sector is maximally decoupled from the visible 1015
sector.
* QGravitational atoms are created in the very early , | ,
universe, close to reheating and they evolve in the 1012 e o S
usual ACDM scenario. 001 o005 o010 o050 1

 The formation mechanism is such that only 2-
particle atoms are efficiently created, and
predominantly in their ground state.
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1. Gravitational wave density parameter for

_ 10-3 _ _ 73
+ Decayrate [ ~ a2my. (ag = m)Z(/mIZQ) : A Ip = 107°my, my = 0.1 my, and ng = aly,
THE PIDM MODEL witha = 1,1071°%,107%%,1073°, from top to
* Lower bound on the mass from disruption by f
tidal forces in galaxies: my > 107° m,,. Planckian Interacting Dark Matter (PIDM) is a minimal scenario of dark matter assuming |
. . _ only gravitational interactions with the standard model. 2. Pgak frequency O].c the monochromatic
* Disruption by Hubble expansion: my > gravitational wave signal produced by
(H )1 PIDM are produced by gravitational scattering in the thermal plasma of the Standard gravitational atoms for T,;, = 107 3m,,.
m : L : : p
p Model sector. Gravitational atoms are produced by the same mechanism with a number \_ -/
 Near Planckian atoms decay immediately density suppressed by ~ ag. . ™
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