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ABSTRACT

We report a large-scale (r = 20°) X-ray and Sunyaev-Zeldovich (SZ)-bright diffuse enhancement
toward M31, which might be a Local Hot Bridge connecting the Milky Way (MW) with M31. We
subtract the Galactic emission from the all-sky O VII and O VIII emission line measurement survey,
and find that the emission of these two ions is enhanced within r =~ 20° around M31l. The mean
emission enhancements are 5.6 + 1.3 L.U., and 2.8 + 0.6 L.U. for O VII and O VIII, respectively (> 4o
for both ions). We also extract the SZ signal around M31, which suggests a surface brightness y of
2 — 4 x 1077, an enhancement > 2.5¢ (and a best fit of 5.90). These three measurements trace the
hot gas with a temperature log T'(K) > 6, showing similar plateau shapes (flat within & 15°, and zero
beyond = 30°). A single-phase assumption leads to a temperature of log T(K) = 6.34 &+ 0.03, which
is determined by the O VII/O VIII line ratio. Combining X-ray and SZ measurements, we suggest
that this feature is unlikely to be the hot halo around M31 (too massive) or in the MW (too high
pressure and X-ray bright). The plateau shape may be explained by a cylinder connecting the MW
and M31 (the Local Hot Bridge). We c:{}nhtrain its length to be about 400 kpe, with a radius of 120
kp( a density of & 2 x 107% — 1072 em™3, cmd a metallicity of 0.02 — 0.1 Z5. The baryon mass is

> 101! M, and the oxygen mass is about 2 108 M, which contribute to the baryon or metal budget
of the Local Group.
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the same colors as Fig. 1. For the SZ extraction, the data points are binned in 5° bins. The fiducial SZ extraction, we include all for
components (i.e., the MW, M31, the local Universe, and the cosmic 8Z) in the extraction, which may overestimate the SZ strength. Tl
feature at 45° in the fiducial extraction is a random variation with a significance of 1.8, which is a result of the small area left after o
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UTO 9TO B HanpaBleHUN Ha
AHOpomeny?

* OTO He cOBCTBEHHOE PEHTIEHOBCKOE raso
AHOpomMebl — ecnn OTHECTU BECb PEHTIeH
Ha paccTtoaHue 700 knk, To 6bapruoHoB (No
Kncnopoay) nonydnrtcs 6onbLie
KOCMWNYECKON KBOTDI.

 OTO He aeTanb rano Haweu [ anakTukm —
nony4yaeTcst CrIMWKOM DonbLIoe gaBneHne
B rase.

* 910 rge-to MEXXLY M31 n Milky Way!
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Fia. 3.

An illustration of the geometry of the Local Bridge.
The plateau feature indicates two characteristic angels: the ending
angle of the plateau (fp) and the angle beyond which the emission
is zero (61). Case A is the fitting model deseribed in Section 3.3.
Cases B and C are discussed in section 3.2.

Note: all parameters in this table is based on the single phase
assumption, the correction due to the multi-phase medium is in

TABLE 1

PROPERTIES OF THE LocaL HoT BRIDGE
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Section 3.4.2.

L

bolometric luminosity.

adopting the APEC model to convert the line emissivity to the
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