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Snowmass 2021 White Paper \

New Horizons: Scalar and Vector Ultralight Dark Matter

- - - -3 a a
timing residuals dt ~ 20 (T(,_I"gg?) %‘5’ ns. The recent detection of a stochastic background

by NANOGrav [250-252] can be associated with a wide-band spectrum of ultralight scalar and
vector (and tensor) dark matter [253]. Temporal oscillations would disrupt the old star clus_tgr in

[253] S. Sun, X.-Y. Yang and Y.-L. Zhang, Pulsar Timing Residual induced by Wideband Ultralight Dark

Matter with Spin 0, 1, 2, 2112.15593. /

> XESEYEF R RI0FHAFTIEYI LS

» NANOGravigilE S LAFEEIMERBYIRGES, SAirEXEKEF253]
> SRBAFTEKFEYukawaiF KT EIRES(2022)
( Re: (Colloquium) YITP seminar on (23rd March, Speaker: Yun-Long Zhang (NAOC) C Y TP
i : " Date: 1:30 PM on 23rd March (Thu, JST) - o
\ "ZHANG Yun-Long* Title: Pulsar Timing Residual induced by Wideband Ultralight Dark Matter with Spin 0, 1, 2)
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PHYSICAL REVIEW D 104, 082001 (2021)

> ZiESHAEBEILEERS | iRENREHN _EISIIE
N - . = Proto superfluid gravitational wave detector
> Eﬁjrﬁx[32]ﬁﬁ(34) 137%_;‘73&?%%% |jj;&EI\J E?mag V. Vadaklmmbanofl tl:;pl:irsc:el,' L. Mangl:y ,:a':.l. Clark,' S. Sini_:h,zt:nd J.P. Dayis®'

' Department of Physics, University of Alberta, Edmonton, Alberta T6G 2E9, Canada
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Living Reviews in Relativity (5201 [EFIF: 42.9) Axion decay NS - This work e
w3 \ —_ —_ . PBH aLIGO O3 —— Pressurize -------

> ZNXEREHFEYRTUBEERT45 0K B

Living Reviews in Relativity (2021) 24:4
https://doi.org/10.1007/s41114-021-00032-5

REVIEW ARTICLE

Challenges and opportunities of gravitational-wave
searches at MHz to GHz frequencies

Finally, recently it has been postulated that axions might also decay into

GW Strain Sensitivity [1/v/Hz]

10° 10*
gravitons (a — hh) (Sun and Zhang 2020). In such a process, the GW frequency
would be half of the axion Compton frequency, i.e. Frequency [HZ]

| mg,
f=3 (1079 5Y
The corresponding strain of the coherent signal has been calculated in Sun and
Zhang (2020) to be

. 1/2
oo 10-24 1 MHz € Mgy 10 kpc y (35)
& 1077 Mg D
where € <1073 denotes the fraction the BH mass accumulated in the axion cloud.

6 17,
) R (34) the Compton frequency. The GW amplitude from axion
decay is estimated using Eq. (34) in Ref. [32], where the
GW frequency is half the Compton frequency. For both

[32] S. Sun and Y.-L. Zhang, Gravitélional waves and possible
fast radio bursts from axion clumps, arXiv:2003.10527.
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