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		Hitting the Thermal Target for Leptophilic Dark Matter
	

	Cari Cesarotti and Gordan Krnjaic
April 3, 2024, arXiv:2404.02906 
	Abstract: (click to show)
	We study future lepton collider prospects for testing predictive models of leptophilic dark matter candidates with a thermal origin. We calculate experimental milestones for testing the parameter space compatible with freeze-out and the associated collider signals at past, present, and future facilities. This analysis places new limits on such models by leveraging the utility of lepton colliders. At \(e^+e^-\) machines, we make projections using precision \(Z\)-pole observables from \(e^+e^-\to l^+l^- + \) missing energy signatures at LEP and future projections for FCC-ee in these channels. Additionally, a muon collider could also probe new thermal relic parameter space in this scenario via \(\mu^+\mu^- \to X + \) missing energy where \(X\) is any easy identifiable SM object. Collectively, these processes can probe much all of the parameter space for which DM direct annihilation to \(l^+l^-\) yields the observed relic density in Higgs-like models with mass-proportional couplings to charged leptons.

	


	
		BOSS Constraints on Massive Particles during Inflation: The Cosmological Collider in Action
	

	Giovanni Cabass, Oliver H.E. Philcox, Mikhail M. Ivanov, Kazuyuki Akitsu, Shi-Fan Chen et. al.
April 2, 2024, arXiv:2404.01894 
	Abstract: (click to show)
	Massive particles leave imprints on primordial non-Gaussianity via couplings to the inflaton, even despite their exponential dilution during inflation: practically, the Universe acts as a Cosmological Collider. We present the first dedicated search for spin-zero particles using BOSS redshift-space galaxy power spectrum and bispectrum multipoles, as well as Planck CMB non-Gaussianity data. We demonstrate that some Cosmological Collider models are well approximated by the standard equilateral and orthogonal parametrization; assuming negligible inflaton self-interactions, this facilitates us translating Planck non-Gaussianity constraints into bounds on Collider models. Many models have signatures that are not degenerate with equilateral and orthogonal non-Gaussianity and thus require dedicated searches. Here, we constrain such models using BOSS three-dimensional redshift-space galaxy clustering data, focusing on spin-zero particles in the principal series and constraining their couplings to the inflaton at varying speed and mass, marginalizing over the unknown inflaton self-interactions. This is made possible through an improvement in Cosmological Bootstrap techniques and the combination of perturbation theory and halo occupation distribution models for galaxy clustering. Our work sets the standard for inflationary spectroscopy with cosmological observations, providing the ultimate link between physics on the largest and smallest scales.

	


	
		Detecting Light Dark Matter with Kinetic Inductance Detectors
	

	Jiansong Gao, Yonit Hochberg, Benjamin V. Lehmann, Sae Woo Nam, Paul Szypryt et. al.
March 28, 2024, arXiv:2403.19739 
	Abstract: (click to show)
	Superconducting detectors are a promising technology for probing dark matter at extremely low masses, where dark matter interactions are currently unconstrained. Realizing the potential of such detectors requires new readout technologies to achieve the lowest possible thresholds for deposited energy. Here we perform a prototype search for dark matter--electron interactions with kinetic inductance detectors (KIDs), a class of superconducting detector originally designed for infrared astronomy applications. We demonstrate that existing KIDs can achieve effective thresholds as low as 0.2 eV, and we use existing data to set new dark matter constraints. The relative maturity of the technology underlying KIDs means that this platform can be scaled significantly with existing tools, enabling powerful new searches in the coming years.

	


	
		Analyticity and the Unruh effect: a study of local modular flow
	

	Jonathan Sorce
March 27, 2024, arXiv:2403.18937 
	Abstract: (click to show)
	The Unruh effect can be formulated as the statement that the Minkowski vacuum in a Rindler wedge has a boost as its modular flow. In recent years, other examples of states with geometrically local modular flow have played important roles in understanding energy and entropy in quantum field theory and quantum gravity. Here I initiate a general study of the settings in which geometric modular flow can arise, showing (i) that any geometric modular flow must be a conformal symmetry of the background spacetime, and (ii) that in a well behaved class of "weakly analytic" states, geometric modular flow must be future-directed. I further argue that if a geometric transformation is conformal but not isometric, then it can only be realized as modular flow in a conformal field theory. Finally, I discuss a few settings in which converse results can be shown -- i.e., settings in which a state can be constructed whose modular flow reproduces a given vector field.
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