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Presentation Outline

* What We have
500,000 astronomical plates

« What We've Done
Digitizing catalogs, trying scanners

* What We're Doing
3-year NSF grant to build a scanner and
digitize 10,000 plates

e What We Want To Do
Digitize them all and serve them on the Web
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What We Have

e Harvard's plates contain the most complete sky coverage
of both the northern and southern sky over the longest
time period - 1880 to 1989

® Harvard Observatory now has 500,000+ photographs, by
far the largest collection and 25% of the world’s total.

e Of those, between 250,000 and 350,000 will be useful for
photometry and astrometry.
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What We Have

These are the plates which we think are worth scanning

Series Total Aperture (in.) Scale "/mm N/S Years Mag. Limit Q

27504 24 60 S 1893-1950 18 5

ADH 7067 30 68 S 1950-1963  18-19 4

AM,AC, ... 75000 1.5 600 N/S 1898-1957 13-14 3

B 76874 8 179 S 1885-1954 17 4

BR 4176 8 209 S 1938-1944 17 4

DNB,DSB 9000 1.6 580 N/S 1962-1989 15 5

| 59246 8 163 N 1889-1946 17 4

MA 11737 12 97 N 1905-1983 17-18 5

40596 16 o8 N 1909-1992 17-18 5

40897 10 167 S 1915-1955 17 4

RH,RB 33000 3 391 N/S 1928-1963 15 3
Total 385097
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What We Have Done

* Created digital catalogs of about 100,000 plates
* Tested scanners on 8x10-inch plates

* Created a web site with access to plate stack
catalogs and current scanned plates
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First: Digitize Metadata

From hand-written cards and logbooks
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Web Access to
igital Plate Stack Catalogs

Telescope a4 Harvard Plate Stacks

SRITHE OHIAN AETROPHYSICAL OBSERVATORY

- k| L] L
DLl g A Series Search
I— - - S-digit Sequence I—
Name = or Object Name
I— Right Ascension I— Declination I—
LU —I (hh:mm:ss.555) (dd:mm:ss.555)
BrEsh I Starting date I— Ending date I—
{vear or IS0 date) {vear or ISO date)

Click on map to see plates from 1590

- Harvard Observatory A plate centers {(aplates)

VOWS-Sofia-2005-04-27



Search on sky position and time

Telescope a4 Harvard Plate Stacks

SMITHEONIAMN ABTROPHYSCAL OBSERVATORY

" . - ™
Data Center A Series Search
I— S-digit Sequence r
me or Object Name 4
I— Right Ascension I— Declination I—
LU —I (hh:mm:5s.355) (dd:mm:5s.555)
arch | Starting date 1890 Ending date I'l"'l'ﬂ'—
(vear or ISO date) | {vear or IS0 date) ' ~
Searching for plates containing 08:40:22.198 +19:40:19.43 J2000 from 1890 to 1910
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Next: Digital access to image data

Moving the plates out of the 20th century
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Scanner Testing

CreoScitex EverSmart $35,000-$50,000
High resolution (4800 dpi), but crashed a lot
» 20 minutes per scan

UMAX PowerLook 3000 $5,000
« Adequate resolution (1200 dpi)
 Reliable, for a while

e Under 10 minutes per scan

We bought a Umax and scanned about 100
plates, 40 of them from the MC series
containing the open cluster M44 for a project
with Leonid Berdnikov, then it broke.
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Access to digital images

Object or coordinates and time IEEESTEPIR Catalog

User Search

Plate names and object (x,y)

Scanned?
WCS?

FITS Extractor Missing?

FITS images
of plate portions

FITS Image Status

Image Archive Archive
(WCS Information)
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Access to digital images

Filt Edt Wiew Go Bookmarks Toals Help
F - {'_E; ?] (= hitp:/ficc-wwew, harvard, edu/plates/mcsenes, him * OGo [GL
[} Imtemet 7 Lookup 7 NewkCool [(|Google (S AstroRescurces &) MassBike $35A0 TDC ()Weather (i Harvard Plates

enier for Asim

hlddrqﬂalrﬂgiﬁh-lh "'itm: I'LE

Data Center —_— - -
MC Series Characteristics
Basics Plate Skee Plate Scale Tele Fuocal Lengih
), 4x5 98 /mm li-inch Meicall Doublet 83 inches

Observatory Plate me. Lescwthon Dates
1-26093 Cambridge |909-06-22 - | 932-05-

| e ' | MC Series description
Searcrabte (BRI i page with spatial and
temporal distribution

= [
mbe s rere (aned ut 1)

Histamgruns by venr

ASCII
Catalog

-saparatod tabile

- wparated Eahle

Location Plate Size Lesation Numbers
i Stacks Exll  firs floor all
4l first Mloor &l

Card Catalog: complete: these i slus an Appeasch database of the Blist plates

Record Sheets:

Comments:  The : ; powerfil refra s noftherm slatios ns ERpec cts where 1be large scale
tric purposes, it is w N i s large and the
ve plate to anolber

The ssrumnent was refagared aller abowt 3500 plates had Been laken; the
ped. I general, it is well @ ad plates taken before ibe refiguring socurnie photomeiric work, All plaies subseguent
h b carvesd plate hobider, whach diminishes the didance correcion dag 1o
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Access to digital images

File Edit View Go Bookmarks Tools Help
- _‘__ - f:Eaj '?.j = hitp:ftde-ww. harvard.edu/cgi-bin/plates/mesearch > @Go [CL
Ll Inemet ) Lookup () New&Cool [ Google §DAstroResources & MassBike §H5SA0 TDC (Weather (5 Harvard Plates

A Series (aboul)
retescone  Harvard Plate Stacks oo
["ﬂ‘i'ill [‘-e-nﬁhrdm . MF Series (ab ut.:
e MC Series Search ==t
I— S-digit Sequence t— X pia;dr» ‘:’pi.\.'tlr:
Name j ar Dhject Name i b exiract o extraet
Right Ascension l— Declination ]— Extracted li
12000 j ii;lllla"&.‘i@t} (el smmzsssms) Image Ty pe PEG :J
Search | Starting Date l— Ending Dkfe i—
LI {yyyy=mm=dd or froc. year) 1550-01-01 (yyyy=mmecld or e, year) 1980-01-01|
Click o map to see MU plates from 1908- 1919 Ll m lts m ay b e
- Harvard MC plate stack catalog {mobral Set in S Pace and

time

Search page for
MC series
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Access to digital images

Edit View Go Bookmarks Tools Help
- |§] @ {5 http:ffede-wew. harvard. edufcgi-bin/plates/mesearch > @ Go [GL

[ Intemet [ Lookup [ NewSCool [ Google (9 AstroResources @ MassBike ERSAD TDC (Weather {9 Harvard Plates

T A AET RIS, CRATSY cries (about)

Cata Center .
MC Series Search
I— S-digit Sequence [— X pia;tlrul— ‘:’pi.\.'tlr:l—
Hame ar (hject Name predd o extract b extract
Right Ascension l— Declinaiion I— Exiracted li
J2000 j (hh:mmssses) (dd smmzsssns) Image Ty pe L, :J
Search | Smrting Daie 950.01.01 H-n.r!ing Dt  [essor0l
(yyyy=mmecld or e, year)

(vyyy-mme=dd or fruoc. year)

vetescove  Harvard Plate Stacks [ o=

Searching for plates containing m44 = 08:40:22.198 +19:40:19.43 J2000 from NED from 1950-01-01 to 1930-01-01

scanned platds

5 M _clear scanned plate
Fraesepe_no_filter scamned plate

S Carieed lltt

S R ll'lt

I¥IET OF B o+19:42:07.88 29,00 19T8-04-10 01 W44 _no_filter pcannad plate

Results of search
for MC plates from
1950-1989 on
which M44 appears

Plates which have
been scanned may

be displayed
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Access to digital images

File Edit View Go Bookmarks Tools Help

'C-D D hatp-jrdc-wwew. harvard edwcgi-binfplates/meplate?rin= 3006 1 du=&dy=Emode=FITS&we: * @ Go [CL

[ Intemet | Lookup | New&Cool [C]Google (5 AstoResources @ MassBike (HSA0 TDC @) Weather 9 Harvard Plates

e nnna———— h"‘-‘ H'-'rlhi HI]JIJIJ”
Cata Center

N QO H MF Series (about)
Click here for 1200 seale full FITS ihage w

Click on image for x FITS image. h.lcsg 963 Vi e W Of e n ti re P l ate

with each pixel
representing 400

(20x20) pixels in
the scanned image
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Access to dlgltal images

File Edit Frame S Zoom  Scale Color Reglon WCS  Analysis

.FIE mc3F96 3e.Mils —

Value T

wes '

Phiysical ¥ |  5290.500 ¥ 6230.500

ot 2o 1000 tog [ o0 | | The same 1/20 scale

Framel  Zoom | 1.000 Ang 0.000 |

a:c::t | up::“:_ sa‘v::::e_ .smr;.ll‘.its | s::::lpeﬁ SI::.:er ::.:; _- m:ig"_mpaﬁg wizt Image may be downloaded

e ——— ) as a FITS image to an image
browser such as ds9.
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File Edit Frame 6

Access to dlgltal images

foom  Scale  Color  Region WCS  Analysis

File meIF96Ipart.fits

Value
linear
Physical %

Imeagge L4
Frame1 Zoom |

2915
| 2326.000
296.000 v
296.000 L
1000 | Ang |
| File Edit | Frame
| about | open ;savem |

. 2817.000 |

307.000
307 .000 |

0.000 |
| i Zoom

Scale Color

save fits SAVE MpPEe) header | source

| Region
. mt J

| wes |
page exit

By clicking on any position
in the web display of the
entire plate, a portion with
dimensions defined on the
search page is returned as

a FITS file displayable in ds9
or a JPEG file at the full
scanned image resolution.
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What We Are Doing

® To scan Harvard's library of historic plates in a 3-5
year time frame, we needed a machine that can scan
200 times faster than machines designed 20+ years
ago, such as the USNO PMM, which took ~1- 4 hours
to scan a single 14 x 14 inch plate.

® To meet astrometric, photometric, and archival goals,
the machine needs sub-micron positional accuracy, at
least 12 bits of photometric density range, and a scan

speed that allows human handling to limit the average
plate processing time.
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What We Are Doing

e Using technology common to semiconductor wafer
and flat panel display inspection stations, a machine
can be built today that can do ultra fast, ultra precise
scanning.

* The 4Kx4K Summit digitizing camera with 12-bit
11-um pixels will be moved across the image, taking
slightly overlapping exposures.

* An 8 x 10 inch plate will be scanned in about 20
seconds (though we will probably do 2 at once).

* A 14 x 17 inch plate will be scanned in a little over a
minute, generating enough data in that time to fill a

DVD (3 Gigabytes). VOWS-Sofia-2005-04-27



Future Harvard Scanner with
14x17-inch photographic plate

Harvard Plate Digitizer side view  Harvard Plate Digitizer top view
(massive legs are air-bearing shock

isolation support system)
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Harvard Digitizer Reality

Harvard Plate Digitizer table Harvard Plate Digitizer room
at factory last week awaiting digitizer delivery



Plate Scanning Pipelin

Extract
Star Centers

Add Pos_ition Fit World Coordinate
and Time System (WCS)

Add Photometry
and Astrometry

Web Interface
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But the plates aren't all

® To ease plate processing, we need to have
digital catalogs before we scan plates. We
have a >100,000 plate head start, but the
rest of the plate stacks need to be digitally
catalogued in a more timely way.

® To outsource catalog transcription, we need
to convert existing observing log books to
digital images, a fairly major project

* So two additional sub-projects need funding:
Telescope log imaging and catalog transcription
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Catalog Digitization

e Existing digital catalogs have been created
very slowly over the past 15 years by part-
time plate stack staff.

e Digital catalogs are necessary for the plate
digitizing pipeline, so the process must be
accelerated

e We are applying for grants to fund catalog

transcription, but to make it easier, we also
heed:
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Telescope Log Digitization

* Since many of the older log books are too
fragile to travel and transcription in Cambridge
is likely to be too expensive, they should be
imaged into a digital format

* Log books contain information which may not
fit or have been processed into existing digital
catalogs.

e While we need funding to image older, fragile

logbooks, we can have the looseleaf logbooks of
the last half-century scanned at the CfA.
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What We Will Do

* Integrate and test our newly-developed high
speed digitizer

* Digitize ~10,000 plates for demonstration
science (e.g. PG Quasar varibility survey)

e Complete digitization of card catalogs and scan
telescope log books to enable optimum scan
strategy for complete (~500,000) plate collection

* Develop plan for both local and remote serving
the entire ~300Tb dataset

e Seek funding and/or donors to support the

complete digitization project.
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