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. a. Optical image (Barnard 1927)
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AS TRONOMICAL MEDICING

“KEITH” “PERSEUS”

Image size: 520 x 274 thirteenC0_249.ti
View size: 1305 x 733 thirteenCO_249.tif
WL: 63 Ww: 127 thirteenCO_249.tif
thirteenCO_249.ti
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Im: 21/249 7/26/05
Zoom: 227% Angle: 0 L b | Made In Osiri¥

“1" is depth into head “1" is line-of-sight velocity

“AstroMed” collaborators include Douglas Alan, Chris Beaumont, Michelle Borkin, Jonathan Foster, Michael
Halle, Nick Holliman, Jens Kautfmann, Jaime Pineda, Tudor Platon, Erik Rosolowsky, and more
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Survey of Star-Forming Regions

Probe Line Extinction Thermal E: Survey of Star Forming Region
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Open Data

COMPLETE Data Available

L
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Full-Cloud Data (Phase I, All Data Available)

Show Perseus Ophiuchus Serpens Link

Y [ v v v %] Data
IRAS: Av/Temp Maps v v v Data
FCRAO: 12CO w v v Data
FCRAO: 13CO v v v Data
JCMT: 850 microns v v v @ Data
. Spitzer c2d: IRAC 1,3 (3.6,5.8 pm) @ v v v Data
Spitzer c2d: IRAC24 (458 pm) @ v v v Data
38 X By CSO/Bolocam: 1.2-mm v v %} z Data
| Spitzer MIPS: Derived Dust Map @ v ] %) Data

Targeted Regions (Phase II, Some Data Not Yet Available)
2 v @ Data
IRAM 30-m: N2H+ and C180 v v 6] %) Data
IRAM 30-m: 1.1-mm continuum v v %] %] Data
Megacam/MMT: 1,i,z images v v (%) (%) Data

Catalogs & Pointed Surveys

NH3 Pointed Survey v v %] (0] Data
YSO Candidate list (c2d) [ ] v v v Data
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Take out

I'm found!

iPhone has

iPhone

power, signal &
GPs2

Find my
coordinates w/o
iPhone

Have a
super-accurate
timepiece?

Find latitude
(N or S of equator)
using the Sun or

stars.

Find longitude
E or W.of Greenyich)
using the Earth’s
24-hour rotation
as a clock.

Do you know the
exact location
where it was set?

Use the Sun to find
local (solar) time at
your location,

Use the time at a
remote, reference,

location. a

Measured

longitude

Measured

latitude
v

Use the Sun. Latitude is the
difference between

the Sun’s declination and its
maximum elevation.

Use the stars. Your latitude is
equal to the elevation of the
celestial pole above the
horizon. At present, Polaris
marks the North Celestial Pole.
There is no bright star at the South
Celestial Pole now, so more
astronomical expertise will be
required if you can’t see Polaris.

The between local

s (solar) time and the time at zero
longitude (Greenwich) is your
longitude.

Clear skies?

Add/subtract to find
offset in time from
zero-longitude (today,

Jupiter & its @ Greenwich).

moonsg

Lunars. Use the
known path of the
Moon to determine
time.

Use Jupiter’s
moons’ positions as a
clock.
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Earth as a Clock The Celestial Sphere Jupiter’s Moons

Latitude & Longitude Why Lunars are Hard
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The Path to Newton

Alyssa Goodman,
Jais Brohinsky,
Drew Lichtenstein

& Katie Peek
on behalf of Harvard University

The Path to Newton
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The Path to Newton PS

EDICTION

The Path to Newton

PREAMBLE:

Isaac Newton's theory of gravity was truly revolutionary. For the first time in
history, all motion -- from celestial bodies in Space to objects on Earth -- could be The Path to Newton
mathematically described and predicted. Newton's theory necessitated new w— I
mathematics, Calculus, as well as a trove of empirical observations from which to
derive and against which to test the math. The observations required —
instruments, the instruments required inventors, and the inventors required

ideas, models, and conceptual systems that tried to make sense of the world and

its physical phenomena. Over millennia, the ideas that led to Newton’s built on

earlier ideas through critique, amendment, and refutation. Newton’s theory of |||
gravity was not quite like the other ideas that drove our understanding of how

the Universe moves forward, though--it was a monumental paradigm shift, from

aworld described by empirical rules, like those Kepler had discovered, to a world

that could be predicted a priori--with no prior data about a system.

Y’
PaE Sy

The Path to Newton is an attempt to demonstrate (some) of history behind how
Newton knew what he knew and thought what he thought about motion. For
many centuries, motion of objects in the Heavens (what we now think of as
celestial mechanics) was considered categorically distinct from motion of objects
on Earth (what was known as kinematics and, later, dynamics), so the Path
focuses on philosophical and mathematical conceptions of the Universe and of
how and why objects move on Earth, in order to explain how an ultimately
unified theory of motion came to be.

o waan | s e

iy [ i pr ol

Steps along the Path were facilitated by material technologies and greatly
affected by religious doctrine, cultural exchange, and the migration and
translation of ideas. The Path highlights the cultures, thinkers and tinkerers who
wrestled ideas about motion into the stories, cosmologies, mathematics, tools,
and data that lay before Newton as he worked. Each person highlighted along
the Path stands in for a constellation of factors, often groups of people, that led
to the historical recording or transmission of key ideas. While The Path employs
these contributors as representatives and access points to seminal ideas and
innovations necessary for a predictive theory of gravity, the immensity of the

pathto-x.github.io
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“Galactic Plane”
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The Milky Way
(Artist's Conception)
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“Whoa!? Who ordered ‘bones’?!”


http://www.apple.com
http://wwtstories.org/BonesOfTheMilkyway/bonesofthemilkyway.html
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h>glue 2011-

1)

define new variables, import/ N

standard data export insights, interactive plots .:o standard
loaders for the web, oo 1D, 2D & 3D

save state, all from GUI plots

link data files’ hlghllght |ive or

attributoc algorithmic selections
with Boolean logic

custom data

loaders custom buttons, features

I

N

Y
- ccess to all matplotlib functions through e run & interact with glue from
1Py built-in IPython terminal ‘ Jupyter notebook & other tools

user config.py file

+options

(loaders, colors, plot types, +)



http://glueviz.org

Multi-dimensional data exploration with

glue
i In]

http://www.glueviz.org

video by Tom Robitaille, lead glue developer
glue created by: C. Beaumont, M. Borkin, M Breddels, P. Qian, T. Robitaille, C. Zucker and A. Goodman, PI
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Jodo Alves, Catherine Zucker, Alyssa Goodman, Joshua Speagle,
Stefan Meingast, Thomas Robitaille, Douglas Finkbeiner, Edward F. Schlafly,
and Gregory Green, Nature (January 2020)
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September 2019 Princeton/IAS Colloquium Slide


https://faun.rc.fas.harvard.edu/czucker/Paper_Figures/radwave.html
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