Hydrogen Emission from the lonized Gaseous Halos of Low Redshift Galaxies
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FIG. 1.— The distribution of luminosity and half light radius for candidate
primary galaxies. The shaded region marks our selected parameter ranges.
Our goal is to ensure a degree of homogeneity in the primary galaxy sample.
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Fi1G. 2.— Tllustration of primary - secondary target geometry. SDSS spec-
troscopically targets three galaxies, A, B, and C in this scenario that all differ
in redshift by more than 0.05. A and B also happen to have 0.05 < z < 0.2
and are therefore candidate primary targets for our study. If the projected sep-



KOHTUHYYM — MeanaHHon connbTpaumen, 06xoaa oCO6EHHO MOLLHbIE CreKTparbHbIE
noetanu

CobupaloT Bce CrnekTpbl B CTEK, caBuras K rest-frame

SF 1 T T e T r ot
— L NI _
¢ 6F iHah ] MHOro BHUMaHua — TecTam,
T 4b : ﬂ : MCTOYHMKaM CUCTEMATUYECKNX
o : : : oLIMBOoK 1 np.
g 2F
3 n
%00:—---- T.:0.03Em--.----.---rl----g
= : o 0.02F :
& —2F ' - ]
=, y ~  0.0LF ;
6400 6500 6600 6700 o 0.00F-- E
AA] = —0.01F -:
| : :
F1G. 4. — The boxcar smoothed composite spectra at 7, < 50 kpc, where E _002_ T TN TN _
the boxcar width corresponds to 4275 km s~ ! or approximately the maxi- “— 6600 7000 7400 7800 8200

mum rotation velocities of our primary galaxies. We label the location of Ha
and the two satellite [NII] lines with vertical dashed lines. The peak values A\ [ A]
of Ha and the redder of the [N II] lines constitute > 4c¢ detections and the

FIG. 5.— Average residual sky background from a stack of 7,245,797 spec-
tra. The solid curve is the best fit polynomial to the sky background. The
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be the situation. The emission rate per cm?® is glven by
NNposf | where N, and N, are the electron and proton
volume number densities and a ., 18 the effective recombi-

nation rate (cm3s~1). The electron and proton densities are
taken to be equal and roughly 10738 cm~3 using ny =
10_4 2(Tp/Rv1r) e Mﬁlﬂ“m and ?"p/Rvir = 0.3
for the middle of the 50 to 100 kpc r, bin. The energy re-
leased in one Ha photon is 3 x 1072 erg, enabling us to
convert the recombination rate into a power. The luminosity
distance at a typical redshift in the sample, z = 0.1, is 460
Mpc and the angular diameter distance is 380 Mpc. If we as-
sume emission detected in a fiber comes from a 3 arcsec tube

on the sky that is 75 kpc in length along the line of sight, we

estimate that the measured flux should be 1.6 x 10~ "o erg

s~! cm™2 arcsec™2. In these units, our detection in the 50 to

100 kpc bin (Table 4) corresponds to 1.9 x 10_20 for Ha +

[NII] and 1.0 x 10~2° for Ho only For aH we adopt the
fitting formula presented by [Pequignot, Pe n & |
199)
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where T is the temperature in units of 10* K. Solving for T, we
find that our observed flux, in combination with the density
profile from[Werk et al| (2014), result in an estimated temper-
ature of ~12.000 K.
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