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Motivation and setup TUm

« Light scalars are very common in BSM theories:

« (QCD) axions
- ULDM

» Consider generic scalar coupling to electrons

- 1 1
*C — % (’Vlua,u T me) % + §a,u¢6'u¢ o §m?b¢2

« linear couplings are tightly constrained = impose Zo symmetry

betbe

* scattering, production are strongly suppressed: ~ F
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White Dwarfs

Willhelm Bessel, 1841:

Sirius has a companion

By NASA, ESA, H. Bond (STScl), and M. Barstow (University of
Leicester) - http://www.spacetelescope.org/images/heic0516a/
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White Dwarfs T

Willhelm Bessel, 1841: 1_4_"\"""'I'---n----u----.---......,..__
Sirius has a companion 12: ]
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[Hook, Huang, 1708.08464]

. [Balkin, Serra, Springmann, Stelzl, Weiler, 2211.02661 & 2307.14418]
Scalar Sou rC| ng [KB, Springmann, Stelzl, Weiler: 2508.xxxxx] m
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[Hook, Huang, 1708.08464]

. [Balkin, Serra, Springmann, Stelzl, Weiler, 2211.02661 & 2307.14418]
Scalar Sou rCI ng [KB, Springmann, Stelzl, Weiler: 2508.xxxxx] m
1 (2) mass can become tachyonic
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d-Dwarfs
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Parameter Space TUTI

[KB, Springmann, Stelzl,
Weiler: 2508.xxxxx]

QCD axions: [Balkin,
Serra, Springmann, Stelzl,
Weiler, 2211.02661]

[KB, Koester, Kudritzki,
Springmann, Stelzl,
Weiler: 2508.xxxxx]

10g10(_d(21)

Need to consider neutron
stars (coupling to
nucleons):
[Gémez-Banon, KB,
Springmann, Pons,

(2)
o= | 2408.07740]
L5 BCYYVE M Vete see also [Kumamoto,
L 1 Huang, Drischler,
5 BH Superradiance 1 Baryakhtar, Reddy,
1 " " " 1 " " 1 " " 1 " " " 1 " " " 241021590]
—-16 -14 -12 -10 -8 -6
log,(mg c?/eV
810(Mo /V) " Thank you! .
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Backup
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Scalar Induced Phase Transition TUm

[Balkin, Serra, Springmann, Stelzl, Weiler, 2211.02661]

Phase structure best understood by looking at energy per particle —  [B2/kin. Serra, Springmann, Stelzl, Weiler, 2307.14418]
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