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Figure 23. The panel shows the 10, 25,45,50,55,75, and 90 percentiles for the full GAMA PDR SEDs for the ; < 0.06 morphologically classified sample
presented in Moffett et al. (20115). The data are 1nitially scaled to the same mass and then at each wavelength poin tiles derived which then collectively

{as expected), indicating that this region is optimal for single band
stellar mass estimates. However, the constant gradient in this re-
gion implies that near-IR colours provide little further leverage to
improve the stellar mass estimation beyond single band measure-
ments. Conversely the smooth variation of SED gradients in the
optical from low to high stellar mass ratios, imply that optimal stel
lar mass estimation may arise from the combination of a single band
near-IR measurement combined with an optical colour (see also dis-
cussion in Taylor et al. 2041 1). Fig. 23 highlights the known strong
correlations between UV flux, far-IR emission and stellar mass-to-
light ratio with all being amplified or suppressed in Sd/Irrs or E/S0s,
respectively. However, that all galaxies seem to contain some far-IR
emission may be a manifestation of the MaGpHYs code tending to
maximize dust content within the bounds as allowed by the far-IR
errors. Curiously the Sabc (green) provide a very narrow range of
parameters, perhaps indicating a close coupling between star forma-
tion, dust production, and the mass-to-light ratio - arguably indica-
tive of weli-balanced self-regulated disc formation/evolution. The
greater spreads in the early (red) and later (blue) types are perhaps
indicative of the progression through various stages of quenching
(ramping down) and unstable disc formation (overshoot), respec-
tively. In particular, Agius et al. (2015) found an unexpectedly
high levels of dust in a significant (29 per cent) population of the
GAMA-E/S0 galaxies consistent with a range of E-So SEDs. Note
also the results presented on observed correlations between the star
formation rate, specific star formation rate in da Cunha et al. (2010}
and Smith et al. (2012), see also interpretation in Hjorth, Gall &
Michalowski (2014}. A detailed exploration of these phenomena are
beyond the scope of this paper but the potential is clear particularly
in conjunction with the existing group (Robotham et al. 2(:11) and
large-scale structure (Alpaslan et al. 2014) catalogues.

_H'QLF‘TI'- he sfore chrectly reflects the spread in the mass-ta-light ratio at that \\'w’ave]eng!h

4.1.1 Inspeciion of individual objects

We explore individual SEDs for one hundred systems randomly se-
lected (IDs 47500-47609). Approximately 5—10 per cent are found
to have one or more significant outlier(s) in the photometry but
otherwise good MacpuYs fits are found for all 100 systems. In ap-
proximately 50 per cent of cases the far-IR photometry is essentially
missing {due to the shallowness of the far-IR data), hence flux and/or
redshift cuts are advisable depending on the science investigation to
be conducted. Fig. 24 shows four example galaxies which include
a nearby bright system (G47152, z = 0.082), a nearby faint system
(G47157, z = 0.074), a higher redshift crowded system (G47609,
z = 0.282}, and a known far-IR lens system (G622892, z = 0.300;
Negrello et al. 2010, recently shown to exhibit a spectacular Ein-
stein ring, the very high far-IR flux is evident). The panels on the
left show the combined giH colour image from a combination of
VIKING and SDSS data. Overlaid {green dotted lines) are apertures
for the main object and nearby systems in our bright catalogue. The
right-hand panels show the 21-band measured photometry (green
data and error bars) in units of total energy output (AL, in units of
hyy W) at the filter pivot-wavelength divided by (1 + 2} (i.e. rest
wavelength). The red and blue lines show the atienuated and unat
tenuated SEDs from the preliminary magpHys fits. Purple circles
show the flux from the attenvated SED curve integrated within the
filter bandpasses given in Fag. 1. The lower portion of the panel
shows the residuals expressed as the ratio of the observed flux to
the measured flux. Included in the error budget is a 10 per cent
flux component added in quadrature to mitigate small systematic
zero-point offsets at facility boundaries. Comparable plots for all
221k systems with redshifts are provided via the GAMA ¥ online
cutout tool (http://gama-psi.icrar.org/).

MNRAS 455, 3911-3942 {2016)
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Interstellar extinction ave curves local group - Extinction (astronomy) - Wikipedia https://en.wikipedia.org/wiki/Extinction_(astronomy)#/media/File:Interstellar_extinction_a...

Plot showing the average extinction curves for the MW, LMCz2, LMC, and SMC Bar.[29] The curves are plotted versus 1/wavelength
to emnhasize the UV.

Karl D. Gordon - Own work CC BY-S¢
File: Interstellar
Average UV-NIR extinction curves for MW, LMC, and SMC (or regions extinction ave curves . __.
therein). From data published in Gordon, K. D. et al. (2003, ApJ, 594, group.png
279). Created: 1 January
2003
About Media Viewer
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20_01_Ca ILjpg (JPEG Image, 602 x 664 pixels) https://www.physics.unlv.eduw/~jeffery/astro/atomic/grotrian/20_01
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https://www.physics.unlv.eduw/~jeffery/astro/atomic/atom 001 _h_0(

Image 1 Caption: An ABSTRACT diagram of the
ground state hyperfine levels of atomic hydrogen
(H I): i.e., the parallel spin higher energy
hyperfine level (F=1 state) and the antiparallel
spin Tower energy hyperfine level (F=0 state which
is the true absolute ground state). Jo = 1120 M

The atomic transition from the F=1 state to the
F=0 state emits the hydrogen 21-centimeter line
(21.1061140542 cm, 1420.4057 5176 67(9) MHz
= 1420 MHz). This transition line is in the radio
band (fiducial range 3 Hz -- 300 GHz = 0.3 THz,
0.1 cm -- 10**5 km).

Features:

1. As aforenoted, the diagram is ABSTRACT. Both proton (the hydrogen nucleus
colored in red) and the electron (colored in grey) exist in a spherical cloud-like
superposition of positions: the proton in small cloud at the center of the large
electron cloud.

2. Now most elementary particles have spin, an intrinsic and invariable angular

scalar boson) is the Higgs particle (Wikipedia: Scalar boson: Scalar).

3. The proton and electron both have spin 1/2 (in units of the Planck cgnstant
divided by 27 symbol h). :ﬁ
Quantum mechanics dictates that only two alignments are possible for the proton
and electron: the parallel F=1 state and the antiparallel F=0 state.

4. The downward spin-flip transition from F=1 state to F=0 state emits the emission
spectral line the hydrogen 21-centimeter line (21.1061140542 cm, 1420.4057
5176 67(9) MHz = 1420 MHz).

In space, the downward spin-flip transition is almost always a spontaneous
emission (only very rarely a stimulated emission). The putting of the hydrogen
atom in the F=1 state may be due to a collisional excitation (and therefore
controlled by the local temperature and density of the gas in space) or to the
spontaneous emission from a higher energy level that was excited by a photon
absorption, a collisional excitation, or following a recombination following at
photoionization.




30424 |

i-,-:r—-———-—-.___________il hitps://'www.physics.unlv.edu/~jeffery/astro/atomic/atom 001 h 0Of

5. The mean lifetime of the F=1 state for the hydrogen 21-centimeter line is 10.9
Myr (see Wikipedia: Hydrogen line: Cause). The mean lifetime is so huge because
the atomic transition is a highly forbidden transition. "Forbidden" in this context
means forbidden by the most usual atomic transition mechanism, but allowed by
weaker atomic transition mechanisms.

6. Because mean lifetime of hydrogen 21-centimeter line is so huge, it probably can
NEVER be measured in the laboratory. You simply need too huge a sample of
low density cold neutral atomic hydrogen gas for the spontaneous emission of the
hydrogen 21-centimeter line to be observed. The mean lifetime has to be
calculated theoretically from quantum mechanics. Note stimulated emission of the
hydrogen 21-centimeter line can be seen in the laboratory using a l_1ydrogen maser

({(see Wikipedia: Hydrogen line: Cause).
“

7 ) But though it probably can NEVER be measured in the laboratory, the vast
volumes of low density cold neutral atomic hydrogen gas in space allow easy
detection of the spontaneous emission of the hydrogen 21-centimeter line from
that realm. The observation hydrogen 21-centimeter line from space is one of the
key tools of radio astronomy (see Wikipedia: Hydrogen line: Uses).

7. Image 2 Caption: A Grotrian diagram of the fine structure and hyperfine structure
of atomic hydrogen (H I). The angular momentum coupling of the different
angular momenta causes energy level splitting. The Grotrian diagram is NOT to-
scale.

Recall a Grotrian diagram is a diagram
illustrating the energy levels of an atom or
molecule, either of which could be an ion.

ng

o

n=2:

g
& ‘
The 2 lowest energy levels are those shown in g llE
Image 1. 2 )E
e SR, | g 3
Images: §
1. Credit/Permission: User:Tiltec, 2009 Public | &
domain.

Image link: Wikimedia Commons: File:Hydrogen-SpinFlip.svg.
2. Credit/Permission: User:DJIndica, User:Edudobay, 2010 Public domain.
Image link: Wikimedia Commons: File:Fine hyperfine levels.svg
Local file: local link: atom 001 _h 001 21 cm_line.html.
File: Atomic file: atom_001_h_001 21 cm_line.html.
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