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kR EFHEDEREESILE>TLNDDH 30 kpc x 30 kpc x 200 pc

Annotated Roadmap to the Milky Way

(artist’s concept)

NASA / JPL-Caltech / R. Hurt [SSC-Caltech]) ssc2008-10b
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Fic. 1 —Left: Local cavity and LB 1n the plane of the Galactic equator. The filled contours show the Na 1 distribution (Sfeir et al. 1999), with whate used for
low-density regions and dark gray for high-density ones. The black contour shows the present size of the LB as determined from X-ray data (Snowden et al.
1998), with the dashed lines indicating contaminated areas where the lumits of the LB cannot be accurately determined. The hatched ellipse shows the approximate
position of the Ophiuchus molecular cloud (de Geus et al. 1989; Loren 1989, 1989b). The present and past x- and y-coordinates of the center of the three
subgroups of the Sco-Cen association are shown. For LCC and UCL, the past positions shown are those of 5 and 10 Myr ago. while for US only the position of
3 Myr ago 1s shown. The dimensions of the filled ellipses indicate the uncertamnties in the past positions. Coordinates are expressed in umts of parsecs. Right:
Blowup of the left panel with the present positions of the OB stars in each of the three subgroups. Only those stars with accurately determined positions are
shown. The symbol used in each case indicates the subgroup membership using the code established in the left panel.

Maiz-Apellaniz 2001
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FIG. 1: Evolution of the total distance between the Sun
and Sco-Cen subgroups during the last 11 Myr. For each
subgroup, only the epoch during which SNe were being formed
is shown (see also Fig. 1 of Ref. [2] which shows the projection
onto the Galactic Plane of the positions of the Earth and the
Sco-Cen association)

Benitez et al. 2002
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FIG. 1. %Fe/Fe ratios versus the age of the layer. The data are
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iron into the crust. The vertical error bars correspond to a
confidence level of 68.3%: the horizontal error bars indicate the
time interval covered by the layer. The background level of
2.4 X 107! is indicated by the dashed line,
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FiG. 1 —Column density of NO, in units of 10% em™ (the burst occurs at FiG. 2 —Column density of O; with scales for both Dobson umits (/¢ff) and
month 0). [See the electronic edition of the Journal for a celor version of this 10% em™ (right). The burst occurs at month 0. [See the electronic edition of
figure.] the Journal for a color version of this figure.]
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Fig. 1. The Phanenozaichiod versity change puncivated by major mass extination events (A, redrawn from Seploshd, 1984) and the Permeo- Trizssic details (| redrawn from
Knall et al, 1996; kozaki, 1997) The greatest mass extinction in the Phanerzoic ammprises two disting mass extindion events; ie, ane at the Guadalupian-Lopingian
boundary (G-18) and the other at the Permian <Trizmichmmdary (P-TH). Fartioularly notewarthy is (1) the sharp ded ine of mamineanimals with low metaho lic rates (mosthy
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the G-LB to the mid-Anizian (Middle Triassic) for nearly 20 million years by and large overlaps the superanoxic period in the desp-sea (oazaki, 1997}

Isozaki (2009)
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Figure 1. Dust flux into Earth’s atmosphere versus

hydrogen number density in the GMC. Interstellar particle
flux is plotted relative to the present IDP flux |Love and
Brownlee, 1993] of 40,000 tons/year. n(H) is the total
number density of H and H2. Velocity of collision was
assumed to be 19 km/sec. Silicates have optical properties
of ““astronomical silicate” [Draine, 1985] and carbonaceous
particles have properties of the “amorphous carbon™
[Rouleau and Martin, 1991]. Optical properties of the
mixed particles (particles grow by coagulation while in the
atmosphere) were recalculated following the Maxwell-
Gamnet rule.
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Figure 2. Optical thickness of the interstellar dust layer in
Earth’s atmosphere versus silicate dust flux. Steady state
cumulative optical thickness of the dust layer is plotted at a
wavelength of 0.42 pm. Each calculation of 7oy Teeqr and
Taps assumes the flux of carbonaceous dust along with
silicates in proportions from Figure 1. Using the maximum
value of T4, (0.04) and the Beer’s law it can be
demonstrated that the solar forcing at the tropopause level
due to absorption on the interstellar dust only should be
~—9 Wim®.

Pavlov et al. 2005 GRL
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Figure 3. Radiative forcing versus silicate dust flux. Each
calculation of the forcing assumes the flux of carbonaceous
dust along with silicates in proportions from Figure 1. The net
radiative forcing is reported at the tropopause level (~11 km).
Two cyan horizontal lines represent critical solar forcings
necessary to trigger runaway ice-albedo feedback that
results in global snowball glaciation. Thresholds were
determined using the Genesis 2 (3-D global circulation
model). The lower threshold was determined assuming that
the pre-snowball climate had a mean global surface
temperature close to present (287.4 K), the upper threshold
assumes that pre-snowball climate was almost completely
ice-free (290.4 K). Forcing due to sulfate aerosols from
Pinatubo eruption and forcing due to modem tropospheric
sulfate aerosols (anthropogenic) are plotted for comparison.
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— Shaviv (2003)

— Svensmark (2007)

— Rocha-Pinto et al. (2000)
— Marcos & Marcos (2004)

‘Snowball Earth occurred only
when star-making peaked.
The Galaxy’s baby booms
intensified the cosmic rays.”

— “The Chilling Stars” by
Svensmark and Calder
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