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What's out there to look at!?



—— “Planets”




What's up there to look at?
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Planning now for new
FSU campus observatory
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Disk's spiral structure

Central bulge with
elongated bar

Solar system

The structure of the Milky Way's disk

Figure 23-16a



Size and shape of Milky Way

50
kiloparsecs

8
kiloparsecs

: Central bulge

: /Galacticnucleus

~ Globular clusters

Figure 23-7
Universe, Eighth Edition
© 2008 W.H. Freeman and Company




Andromeda gal

Figure 24-3
Universe, Eighth Edition

2008 W.H.Freeman and Company ~ 700 kpc e 2 Mly away
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NASA, ESA, S. Beckwith (STScl) and The HUDF Team

STScl-PRC04-07a

In Fornax,
11.0 arcmin?

|l mm2 @ | m

| 3 million such
patches to cover







Radio galaxy/
blazar
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How do we find it!



EM radiation characterized by wavelength

Shortest 10-6 nm 1 I
wavelength
10-5 nm +
Gamma
10-4nm + rays
103 nm + 1
102 nm +
10-Tnm + t
ATAY 400 nm
Thm<+ Ultraviolet Viglet
10 nm 4 , radiation
Blue

100 nm 4

Green

103nm=1pm+ Yellow
(0]
10 pm+ Visible Ilgh\ dh
100 um +
B Infrared 700nm
1000 pm =1 mm + radiation
10mm=1cm+ Mlcrowaves
10cm +
100cm=T1m+
100m-+
100 m + Radio waves
1000m=1km+
v 10 km T
Longest 100 km +

wavelength



Practical uses of EM radiation

(a) Mobile phone: (b) Microwave oven: (c) TV remote:
radio waves microwaves infrared light

= 4

(d) Tanning booth: (e) Medical imaging: (f) Cancer
ultraviolet light X rays. radiotherapy:
gamma rays



radio continuum (408 MHz)

e ol 0L . o " . by

atomic hydrogen

LB e =

radio continuum (2.5 GHz)

- B

»
=
e e Z:y AIEX @mﬁwo-m
O

A o o o b o .
RISA RN v AT Ol *




Opacity

100 %

S0 %

0%
10 ¢m 1m MOm 100m

10pm 100puym 1mm 1cm
Wavelenath

Otnm 1nm 10nm 100nm 1pm



UC™,

CENTRO DE ASTRO-INGENIERIA UC

EL
INCOMPARABLE

CIELO
CHILENO

L. Infante - Pontificia Universidad Catdlica de Chile
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Great Paris Exhibition

Telescope :
(lens at the EEmE- scale)
Paris, France ( 1900)
Yerkes -Dhservat rge Sky Area
(40" rvefractﬂ;mb} Mulh-nh_]ect Fiber

lens at the same
Spectroscopic Gran Telescopio

Williams Ba Telescope pi Keck Telesco
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Chile (2000)
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M82 - January 4, 2014
Scott MacNeill, Frosty Drew Observatory

M82 - January 22, 2014

Scott MacNeill, Frosty Drew Observatary







N(<H)

POTENTIAL DAMAGE TO EARTH FROM NEO IMPACT

Impact Energy, MT
107 10° 10° 10°
s . = = = = Estimated from discovered population

. Estimated from bolide observations
= = Constant power law
Discovered to 1.19.09

NODAMAGE |
D < 30 m (0.030 km)
Airburst in upper atmosphere, no significant ground damage.

AIRBURS T
30m<D<100m

Airburst in lower atmosphere, causes damage similar to nuclear
bomb blast above ground. Over ocean, no damage.

Impact Interval, years

[REGIONAL

100m-1km

Surface impact, on land, makes crater a couple to a couple tens of
km across. In the sea, raises a tsunami that can cause shoreline
damage one to a few thousand km distant from the impact point.

T T
1km-10km
1 An impact into land or sea may raise enough dust into the
10 stratosphere to cause a global climatic catastrophe, leading to
mass starvation, disease, and general disruption of social order.

0.01 0.1 1
Diameter, Km

EXINCIION |

10 km and larger - possibility of mass extinction, certainly of some
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 species and possibly humans.

Absolute Magnitude, H
Image Credit: A. W. Harris, SSI/LSST



Completeness Fraction

Completeness Fractions for 140 meter and larger NEOs from ground based searches

1.0 —
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0.8 — - -
90% completion:
2031
0.7 —
0.6 —
0.5 —
— Non NEOQO optimized LSST
0.4 — 2019 start
— NEO optimized LSST
2019 start
0.3 —
0.2
0.1 —
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ALMA; giant planets

Casassus... & Jbrdan et al.









Expanding universe & the Big Bang

Y Singularity



Transparent

dark ages,
structure formation proceeds

reionization,
| st stars



Cosmic Microwave Background




CMB fluctuation

Cluster

Active Galactic
Nucleus

-200 -100 0 100 200 300

OTcms [pK]
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AGT, SIMONS OBSERUATORY, CMB-S4, MANY OTHERS



Atacama Cosmology Telescope
and Simons Observator










Top of the atmosphere
P P P Proton collides with an

/ atmosphere molecule.
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IceCube Neutrino Telescope

The IceCube

Statlons on the surface will
gather data from the digita
AT TN FRD SR S LA e e T opt a n:u: lJl:’f s ,lu S mtm
e = = collected at the IceCube lab

e B e ~ o
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1.5 Miles

The IceCube comprises ar
6 strings. containing )
odules. This arrangement allows
scientists to trace the paths of
muons from their trail of light
radiation as they pass through the
massive structure

The IceCube will be
looking for particles
travelling up through

the planet - filterir §
many of the less interesting
locally produced cosmic rays
that the Earthis constantly
bombarded with
Eiffel Tower and

Empire State )

Building to scale







