
  

Finding My Place in the 
Universe

Jessica Mink, Smithsonian Astrophysical Observatory

I. Wanting to work with Space and Computers, from elementary school on. (1958-1968)

II. Learning how to be an Astronomer: The Moon and Mars in College (1969-1976)

III. Becoming an Astronomer: Occultations by the Solar System beyond Mars (1976-1984)

IV. Mapping the Galaxy from Space: Milky Way Galactic Structure for SL2 IR2 (1984-1992)

V. Mapping the Universe with Redshifts (=large radial velocities) (1989-2012)

VI. Traveling Through Tme in the Harvard Plate Stacks (2002-2007)

VII. Studying stars and exoplanets with radial velocities (=small redshifts) (1978-2021)

VIII. Working toward inclusion, diversity, equity, and accessibility (2015-2021)

Jessica Mink, LVAAS, June 13, 2021



  

Beginnings
Mapping My Terrestrial Neighborhood
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Beginnings
Scrapbooking the Space Program 1959-1970
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Beginnings
Math and Software in High School in 1969
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Beginnings
State Science Fair with Planaria in 1967 (popular in 2021)
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Astronomy at MIT

My first planetary science class was 
about lunar exploration

My first observing was taking film 
images on the Wallace Observatory 
16-inch reflector (on the right)
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MIT 12.143: Plate Scale and Tracking 
Accuracy of the MIT Wallace 

Observatory 16 inch Telescope

December 15, 1971
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Mars Opposition Photometry

Aperture photos projected on observed planet disk
and reprojected onto Mercator projection of Mars

(Mccord, Huguenin, Mink, and Pieters, Icarus 31, 1977)

MITPAL 50th, April 17, 2018



  

MIT Vidicon Spectrometer
1973 Mars Opposition

MIT Vidicon Spectrometer with
camera monitoring slit in mirror

Spectrometer slit reprojected across
Mercator projection of Mars surface

(Mink, MIT S.M. Thesis 1974)
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Mars Opposition Photometry

Aperture photos projected on observed planet disk
and reprojected onto Mercator projection of Mars

(Mccord, Huguenin, Mink, and Pieters, Icarus 31, 1977)
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Not Grad School, But ...
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Discovery of Uranian RIngs

Occultation of SAO 158687 by Uranus and Its Rings
(Eliot, Dunham, and Mink, Nature 261, 328, May 26 1977)
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3-Channel Photometer on KAO

Me, Ted, System Manager, Jim Jessica Mink, LVAAS, June 13, 2021



  

Occultation Prediction Pipeline

Make candidate catalogMake candidate catalog

Sort by RA
Remove duplicate entries

Renumber
Make binary file

Find close stars in 10" boxes
Run predictions

Publish close event predictions in AJ articlePublish close event predictions in AJ article

Existing Star CatalogExisting Star Catalog

Compute Search Boxes
Search Star Catalog

Merge resulting regions

Photographic PlatesPhotographic Plates

Compute planetary ephemeris
Take plates on astrograph

Measure plates
Merge plates
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Predicting Occultations

Palomar Sky Survey overlay
for stars occulted by Uranus

Sky plane map of Uranus
ring occultation of KMU102
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Pluto in 1988

My last predicted ground track

Boston Globe article with my track
re-projected.
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All-Sky IR Mapping from Space

Spacelab 2 Infrared Telescope
(Space Shuttle Challenger, July 1985)
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For Maps, Write a Graphics Terminal
XTERM(1)                        X Window System                       XTERM(1)

NAME
       xterm - terminal emulator for X

SYNOPSIS
       xterm [-toolkitoption ...] [-option ...] [shell]

DESCRIPTION
       The xterm program is a terminal emulator for the X Window System.  It
       provides DEC VT102/VT220 and selected features from higher-level
       terminals such as VT320/VT420/VT520 (VTxxx).  It also provides
       Tektronix 4014 emulation for programs that cannot use the window system
       directly.  If the underlying operating system supports terminal
       resizing capabilities (for example, the SIGWINCH signal in systems
       derived from 4.3BSD), xterm will use the facilities to notify programs
       running in the window whenever it is resized.

       The VTxxx and Tektronix 4014 terminals each have their own window so
       that you can edit text in one and look at graphics in the other at the
       same time.  To maintain the correct aspect ratio (height/width),

SEE ALSO
       resize(1), luit(1), uxterm(1), X(7), pty(4), tty(4)

       Xterm Control Sequences (this is the file ctlseqs.ms).

       http://invisible-island.net/xterm/xterm.html
       http://invisible-island.net/xterm/ctlseqs/ctlseqs.html
       http://invisible-island.net/xterm/xterm.faq.html

AUTHORS
       Far too many people, including:

       Loretta Guarino Reid (DEC-UEG-WSL), Joel McCormack (DEC-UEG-WSL), Terry
       Weissman (DEC-UEG-WSL), Edward Moy (Berkeley),  Ralph  R.  Swick  (MIT-
       Athena),  Mark  Vandevoorde  (MIT-Athena),  Bob McNamara (DEC-MAD), Jim
       Gettys (MIT-Athena), Bob Scheifler (MIT X Consortium), Doug Mink (SAO),
       Steve  Pitschke  (Stellar),  Ron Newman (MIT-Athena), Jim Fulton (MIT X
       Consortium), Dave Serisky (HP),  Jonathan  Kamens  (MIT-Athena),  Jason
       Bacon, Jens Schweikhardt, Ross Combs, Stephen P. Wall, David Wexelblat,
       and Thomas Dickey (invisible-island.net).

Patch #330                        2017-06-20                          XTERM(1)
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All Sky IR Mapping from IRT

Spacelab 2 Infrared Telescope
(Space Shuttle Challenger, July 1985)

1985 Day 213, Orbit 4, 50,964 0.1-sec frames
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 Galactic Center from Spacelab 2

Linear Projection in Galactic Coordinates
(Mink, August 1990, unpublished)
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 Galactic Center from Spacelab 2

Linear Projection in Galactic Coordinates
(Kent, Mink, Fazio, Koch, Melnick, Tardiff, Maxson, ApJS 78:403-408, 1992)
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 All-Sky Maps meet Catalogs

Jessica Mink, LVAAS, June 13, 2021



  

 All-Sky Maps meet Catalogs

Space Telescope Guide Star Catalog, Galactic Plane, Aitoff Projection
(Mink, D.J. 1994. In Astronomical Data Analysis Software and Systems III, A.S.P. Conference Series,
 Vol. 61, 1994, Dennis R. Crabtree, R.J. Hanisch, and Jeannette Barnes, eds., p. 191)



  

 Galileo's Telescope Expands the Sky

Polar projections centered on local apex in Rome
Owen Gingerich will present a keynote address at a conference sponsored by
the American Academy of Rome celebrating the moment in 1611 when Galileo Galliei
proudly presented the "telescope" to the intelligentsia of Rome... the Academy asked
Paine Professor of Astronomy and director of the Harvard-Smithsonian Center for
Astrophysics Irwin Shapiro and his Center colleague Douglas Mink to produce a map
of the stars as they appeared over Rome on the night of April 14, 1611.  For their efforts,
Shapiro and Mink received a Jeroboam of champagne; Gingerich, however, got a trip to Rome.   
(Harvard Gazette, April 10, 1997)
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Observing from the Ground At SAO

Mt. Hopkins Ridge with Telescopes

Mt Hopkins Ridge Telescopes
1.5-meter is on left
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FAST Single Slit Spectrograph

FAST mounted on the 1.5-meter Reflector FAST Spectrograph
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Updated Zwicky Catalog
Galaxies with Redshifts

HECTOSPEC PIPELINE
SPECROAD

HECTOSPEC PIPELINE
SPECROAD

HECTOSPEC PIPELINE
SPECROAD

HECTOSPEC PIPELINE
SPECROAD

Galaxies RA 8h - 17h, Dec -3° - +12°, cz < 15,000 km/secUpdated Zwicky Catalog galaxies displayed
on an Aitoff-Hammer all-sky projection
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 Putting Positions on Harvard's Plates

From hand-written cards and logbooks

Mink, D.; Doane, A.; Simcoe, R.; Los, E.; Grindlay, J. (2006). "The Harvard Plate Scanning Project"
in Virtual Observatory: Plate Content Digitization, Archive Mining and Image Sequence Processing,
iAstro workshop, Sofia, Bulgaria, 2005 proceedings, Sophia: Heron Press Ltd.
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 Putting Positions on Harvard's Plates

From three floors of cabinets of glass plates

Mink, D.; Doane, A.; Simcoe, R.; Los, E.; Grindlay, J. (2006). "The Harvard Plate Scanning Project"
in Virtual Observatory: Plate Content Digitization, Archive Mining and Image Sequence Processing,
iAstro workshop, Sofia, Bulgaria, 2005 proceedings, Sophia: Heron Press Ltd.

Jessica Mink, LVAAS, June 13, 2021



  

 Harvard Plate Pipeline
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 Putting Positions on Harvard's Plates

From glass to bytes on home-built scanner
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 Putting Positions on Harvard's Plates

Zoom in and overplot stars using WCS

M44 in Plate MC21438 M44 in Plate MC21438
with Tycho 2 Catalog stars marked
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 Putting Positions on Harvard's Plates

100,000th Plate Scanned, April 7, 2015

MITPAL 50th, April 17, 2018



  

Redshifting Into the Universe

Jessica Mink, LVAAS, June 13, 2021

300-fiber spectrograph on the 6.5-meter MMT



  

Redshifting Into the Universe

Before Sky Removal After Sky Removal

After Sky Removal

Before Sky Removal

12,553 Spectra from the Hectospec SHELS survey
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TRES 51-order Echelle Spectrograph

Jessica Mink, LVAAS, June 13, 2021



  

My Life in Eclipses
Total Eclipse from the KAO, July 11, 1983 
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My Life in Eclipses
Annular Eclipse in El Escorial, Spain, October 3, 2005 
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My Life in Eclipses
Partial Eclipse from Cambridge, Massachusetts, August 21, 2017
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My Life in Eclipses
Partial Annular Eclipse in Roslindale, Massachusetts, June 10, 2021
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