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1. INTRODUCTION:

The documentation for this data set was originally on paper, kept in NSSDC's

Data Set Catalogs (DSCs). The paper documentation in the Data Set Catalogs have been
made into digital images, and then collected into a single PDF file for each Data Set
Catalog. The inventory information in these DSCs is current as of July 1, 2004. This
inventory information is now no longer maintained in the DSCs, but is now managed in
the inventory part of the NSSDC information system. The information existing in the
DSCs is now not needed for locating the data files, but we did not remove that inventory
information.

The offline tape datasets have now been migrated from the original magnetic tape to
Archival Information Packages (AIP’s).

A prior restoration may have been done on data sets, if a requestor of this data set has
questions; they should send an inquiry to the request office to see if additional
information exists.



2. ERRATA/CHANGE LOG:

NOTE: Changes are made in a text box, and will show up that way when displayed on
screen with a PDF reader.

When printing, special settings may be required to make the text box appear on the
printed output.

Version Date Person Page Description of Change

01

02



3 LINKS TO RELEVANT INFORMATION IN THE ONLINE NSSDC
INFORMATION SYSTEM:

http://nssdc.gsfc.nasa.gov/nmc/

[NOTE: This link will take you to the main page of the NSSDC Master Catalog. There
you will be able to perform searches to find additional information]

4. CATALOG MATERIALS:
a. Associated Documents To find associated documents you will need to

know the document ID number and then click here.
http://nssdcftp.gsfc.nasa.gov/miscellaneous/documents/

b. Core Catalog Materials


http://nssdc.gsfc.nasa.gov/nmc/
http://nssdcftp.gsfc.nasa.gov/miscellaneous/documents/

REQ. AGENT RAND NO. ACQ. AGENT
SAR V0292 WHW

SKYLAB
SKYLAB 5-019 FAR-UV

DATA (1979)
73-027A-023 |IASUV-00020 |

This data set catalog consists of one magnetic tape.
The tape is 9-track, 1600 BPI, ASCII with one file of data,

and was created on the 3081 computer. The D and C numbers

follow below.

D# c#

D-66134 C-24787
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NSSDC Master Catalog Display: Data Set

Catalog of Far-Ultraviolet Objective- Prism
€ Spectrophotometry: Experiment S-019

NSSDC ID:ASUV-00020

Other ID(s)

73-027A-028
Availability: At NSSDC, Ready for Offline Distribution (or Staging if Digital)
Description

This data set is a machine-readable version of the catalog of Far-Ultraviolet Objective-Prism Spectrophotometry (S-
019). The data are on one ASCII tape with two files, created on an IBM 3081 computer. The data set contains arrays
of ultraviolet flax measurements at wavelengths of 1300 to 4200 A. The spectra were digitized with a PDS 1010 A
microdensitometer, and each spectrum was scanned in a series of strips 30 microns wide. This catalog contains data
on 494 stars. The data on each star are quite complex and include a number of parameters in addition to the adopted
fluxes. Accompanying this data set is a copy of a document entitled "Documentation for the Machine-Readable
Version of the Catalogue of Far-Ultraviolet Objective-Prism Spectrophotometry: Skylab Experiment 5-019,
Ultraviolet Stellar Astronomy"” by R.S. Hill and L.E. Brotzman, 1984 (B35702-000A). For more information on this
data set, see the above document or contact Dr. Karl Henize, Code SN3, NASA Johnson Space Center, Houston, TX

@%7{}58.

Mission Name(s): Experiment(s)

Skylab: Ultraviolet Stellar Astronomy
Discipline(s)

Astronomy: Ultraviolet
Solar Physics: Ultraviolet

Media Information

1 Digital Magnetic Tape

Personnel Information

Fxpeniment Information
Mission Information

ST Astronomy & Astrophysics paee

o N s o . .
2 Solar Physics page

http://nssdc.gsfc.nasa.gov/database/MasterCatalog?7ds=ASUV-00020 06/20/2003
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Astronomical Data Center

The following is the "ReadMe" document that describes this ADC catalog. You can access the
files described here in three ways:

1. Use the ADC Data Viewer Suite to visualize the data.|| ADC 5?52%?5&5

I11/86 SKYLAB S-019 Far-UV Objective-Prism Spectrophotometry (Henize+ 1979)

Catalog of Far-Ultraviolet Objective-Prism Spectrophotometry: Skylab Experiment
$-019, Ultraviolet Stellar Astronomy

Henize K.G., Wray J.D., Parsons S.B., Benedict G.F.
<NASA Ref. Publ. 1031 (1979)>

=1979cfuo.book..... H

=1979NASARI031....1H

ADC _Keywords: Spectrophotometry; Spectra, ultraviolet

7 Description:
The catalog contains the ultraviolet flux measurements at wavelengths
of 130-420nm, obtained with an objective-prism telescope during the
three manned Skylab missions (Skylab 2, 3 and 4) in 1973 and early
1974. The telescope is an f£/3 Ritchey-Chretien system with a 15-cm
aperture and a calcium fluoride and lithium fluoride focal-plane
corrector, and a 4{deg} prism of calcium fluoride. The spectra were
obtained in 188 star fields, digitized with a PDS 10102
microdensitometer, and each spectrum was scanned in a series of
30-micron strips. The final catalogue contains 494 spectra on 492
stars, with a resolution of 0.2mn at 140nm, 1.2nm at 200nm, and 5.2nm
at 300nm. The data on each star include the adopted fluxes, exposure
data, intermediate-band magnitudes, and cross identifications to the
Henry Draper Catalogue (Cat. <III/135>).

File Summary:

FileName Lrecl Records Explanations
ReadMe 80 . This file

stars.dat 252 494 Intermediate-band UV magnitudes of stars
expo.dat 47 941 List of exposures for each observed star
frames.dat 100 469 Summary of frames observed for S-019 Experiment
data.dat 5354 494 *ASCII original catalog version

sp/* . 494 Subdirectory with the 494 spectra.

2
' 7 Note on data.dat:
The original ASCII version of the catalog in file data.dat.
Each record in data.dat is 5354 bytes long and contains the data for

httn//ade oefe naca onv/ecoi-hin/ade/cat n12/catalaac/2/ANKRA/ A 1A inana
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one star. There are 494 stars, and thus, 494 records. The data are
encoded for reasons of saving space thus making access more
problematic. The files "stars.dat", "expo.dat" and files in the "sp"

subdirectory is an alternative way of getting all details about the
observed stars,

their exposures, and the spectra.

Byte-by-byte Description of file: stars.dat

Units

Label

1- 12
14- 15
17- 22
24- 33

35
36~ 39
40- 42

44
45- 48
50- 52
54- 57

59
60- 63
65- 67
69- 72

74
75- 178
80~ 82
84~ 87

89
90~ 93

95- 97
99-102

104
105-108

110-112
114-117

119
120-123

125-127
129-132

134
135-138

140~142
144-147

149
150-153
155-157
159-162

164
165-168

170-172
174-177
179

F3.
F4.
Al

F4.

F3.
F4.

F4.

F3.
F4.
Al

F4.

F3.
Fa.
Al

F4.
F3.
F4.
Al

F4.

F3.
F4.
Al

mag

mag

mag

mag

mag

mag

mag

mag

mag

mag

mag

mag

mag

nr
f mi35

ml35
w_ml35
e _ml35
f ml39

ml39
w_ml39
e ml39
f mi4s

ml48
w_ml48
e_ml4s
f_mls4

ml54

w_ml54
e _ml54
f mi61l

mlél

w_mlél
e _mlél
f miee

mlé6

w_ml66
e ml66
£ m172

m172

w_ml72
e ml72
f misg1l

mlsl
w_ml81
e mlsl
f mio2

mlso2

w_ml92
e_ml92
f_m204

Name of file with spectrum, in "sp" subdirectory

[HD]

HD number (Cat. <III/135>)

Alternative name of the star

[ (<]

Flux adjustment factor for the star (1)

[}>:+- ] Note about the Flux adjustment factor (1)

[UELD] Remark on ml135 (G1)

?Magnitude 1347-1364{AA} (Continuum) (@3)

?Weight on ml35 (G2)

?Mean error on ml35

[UELD] Remark on ml139 (G1)

?Magnitude 1385-1405{AA} (SiIV lines) (G3)

?Weight on ml139 (G2)

?Mean error on ml39

[UELD] Remark on ml48 (G1)

?Magnitude 1465-1495{AA} (Continuum) (G3)

?Weight on ml48 (G2)

?Mean error on ml48

[UELD] Remark on ml54 (G1)

?Magnitude 1521-1560{AA} (CIV + FeIl + SiII
lines) (G3)

?Weight on ml154 (G2)

?Mean error on ml54

[UELD] Remark on miél (G1)

?Magnitude 1587-1636{AA} (Temperature and gravity
sensitive blends) (G3)

?Weight on mlé61 (G2)

?Mean error on mlél

[UELD] Remark on mlé6 (G1)

?Magnitude 1636-1693{AA} (Continuum;
blends in hotter stars) (G3)

?Weight on mlé6 (G2)

?Mean error on mléeé

[UELD] Remark on ml72 (G1)

?Magnitude 1693-1760{AA} (Gravity-sensitive
blend) (G3)

?Weight on m172 (G2)

?Mean error on ml72

[UELD] Remark on ml81 (G1)

?Magnitude 1770-1853{AA} (Continuum) (G3)

?Weight on m181 (G2)

?Mean error on ml81

[UELD] Remark on ml92 (G1)

?Magnitude 1870-1975{AA} (Gravity-sensitive
depression (FelIII)) (G3)

?Weight on mi192 (G2)

?Mean error on ml92

[UELD] Remark on m204 (G1)

httn://adce._osfe naga oav/coi-hin/ade/rat nl9/catalnac/R/ANKRA/ A1 Inann
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180-183 F4.2 mag m204 ?Magnitude 1975-2110{AA} (Continuum) (G3)
185-187 F3. --- w_m204 ?Weight on m204 (G2)
189-192 F4.2 mag e _m204 ?Mean error on m204

[

194 A1l --- f m219 [UELD] Remark on m219 (G1)
195-198 F4.2 nmag m219 *?Magnitude 2110-2290{AA} (Continuum;
interstellar extinction) (G3)
200-202 F3.1 --- w m219 ?Weight on m219 (G2)
204-207 F4.2 mag e m219 ?Mean error on m2l9
209 A1 --- f m245 [UELD] Remark on m245 (G1)
210-213 F4.2 mag m245 ?Magnitude 2320-2600{AA} (Continuum;
FeIIl in cooler stars) (G3)
215-217 F3.1 --- w_m245 ?Weight on m245 (G2)
219-222 F4.2 mag e _m245 ?Mean error on m245
224 Al - f m280 [UELD] Remark on m280 (G1)
225-228 F4.2 mag m280 ?Magnitude 2600-3070{AA} (Continuum;
MgII in cooler stars) (G3)
230-232 F3.1 --- w_m280 ?Weight on m280 (G2)
234-237 F4.2 mag e_m280 ?Mean error on m280
239 Al - f m360 [UELD] Remark on m360 (G1)
240-243 F4.2 mag m360 ?Magnitude 3070—4100{AA} (Continuum;
approximate Johnson U magnitude) (G3)
245-247 F3.1 --- w_m360 ?Weight on m360 (G2)

249-252 F4.2 mag e _m360 ?Mean error on m360

Note (1):
This note describes the flux adjustment factor; it is partly quoted
and partly paraphrased from the published catalogue.

The Flux adjustment factor i1s defined by this formula:

(absolute flux)= (8-019 flux)*r

"The absolute flux levels for most stars were compared with other
satellite measurements or with predicted fluxes to assess the accuracy
of the calibration and to provide the user with adjustment factors."

"The [flux adjustment] factor is determined by comparison at selected
wavelengths between $-019 fluxes resulting from the adopted
calibration and one of the following cases:

(a) The flux measured by the S2/68 spectrometer on the TD-1 satellite
(Jamar et al. 1976, Cat. <III/39>;

Willis and Wilson 1978MNRAS.182..559W).

(b) The flux measured by the WEP spectrometer on OAO-2 (Code and Meade
1976 Wisconsin Astrophysics preprint, see 1979ApdS...39..195C), but
adjusted by as much as 25 percent to agree with TD-1 fluxes on the
average.

(c) The flux computed from
(1) intrinsic UV colors derived from TD-1 fluxes as a function

of spectral type (Nandy et al. 1976A&A....51...63N)

(ii) the visual magnitude, and

(iii) interstellar extinction corrections using E(B-V) defined by
the Q method from UBV photometry (Johnson 1958LowOB...4...37J).

(d) The flux from model atmospheres (Kurucz et al. 1974) and from
visual magnitude."

The note n_r has the following meaning:
Adjustment factor determined for case (c¢). This method is
restricted to spectral classes earlier than A0.

() Adjustment factor determined for case (d). Used for stars in

htin://ade osfe naga oav/coi-hin/ade/ecat n1%/catalace//ANRA/ AN InANA
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Bytes
1- 2
4- 9
11- 17
19- 21
22
24- 28
30- 34
36- 37
39- 41
43- 46
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spectral classes A0 - A7 not measured by TD-1 or OAO-2.
Denotes a significant slope in the residual leading to a
range on the order of 0.2 to 0.3 dex from the shortest to

the longest wavelengths. A weighted mean r value is given.
The r value is predicted from appropriate shifts dependent on
frame number and plate position for stars for which the r value
could not be determined directly. See the printed paper,

pp. 30-31, for more details.

Adjustment factor determined for cases (c¢) and (d) when there
is uncertainty about the appropriate intrinsic colors. The
estimated color and predicted log r were averaged to obtain
the final r value presented in the catalogue.

Format Units Label Explanations

A2 - - [HD]

16 - HD HD (Cat. III/135), as in "stars"

A7 - Fnum Frame number, detailed in "frames.dat" file
I3 s ExpTime *Exposure time

Al --- u_ExpTime *indicates that a default value is used.
F5.1 mm Xpos X position of the star on the plate

F5.1 wmm Ypos Y position of the star on the plate

I2 - Nscan Number of microdensitometer scans of the

stellar spectrum
F3.1 -~-- Weight *Weight of the spectrum
F4.2 --- Scale *Scale value

-
%§§ Note on ExpTime, u ExpTime:
if no precise time was available, a reasonable default value is used.

o

Note on
see
Byte-by-
Bytes
1- 7
9

10- 11
12

13- 14
16- 20
21

23- 27
29- 30
31~ 32
33- 34
37- 39
40

41- 42
43

44~ 45
46

47- 48
51- 53
56- 59

httn://adc

Weight, Scale:
the "Note on Edata" below, relative to bytes 21-205 in file data.dat

byte Description of file: frames.dat

Format Units Label Explanations

A7 - Fnum *Frame number

Al - - [{1 "(7 if the field center is uncertain
I2 h RAD *? Right ascension (1950) of field center
Al - - [:] (colonm).

I2 min RAm *? Minutes of right ascension

F5.1 deg DEdeg *? Declination (1950) of field center

Al - u_center DI mm if the field center is uncertain
A5 - Field *Field designation.

12 VY Expo.Y Calendar year of exposure (offset 1900)
I2 - Expo.M Month of exposure

12 d Expo.D Day of exposure

I3 d Expo.YD *?Day in year (1 to 365)

Al - - [:]

I2 h Expo.h *? UT of exposure, hours

Al --- --- [:]

I2 min Expo.m *? UT of exposure, minutes

Al --- -—- [:]

I2 s ExXpo.s *? UT of exposure, seconds

I3 - CanNum Serial number of the film canister.

F4.1 deg Tangle *? Tilt angle

osfe naca onv/coi-hin/ade/cat n12/catalaac/A/ANKA/ A IAAAA
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62- 64 I3 deg PA *? Position angle
67- 69 13 s Etime ?The planned, nominal exposure time
70 Al - Com * [UN] Blank, or comment about exposure t
72 Al - -—- [(] "{(" if the actual exposure t is unc
73- 75 I3 s Mtime *? Actual measured exposure time
76 Al --- u_Mtime D1 ")» if the actual exposure t is unc
78-100 A23 --- rem *Remarks.

Note on Fnum:
Frame number. Each exposure has 8 unique identifier which is referred
to in the data file (see data.dat, bytes 21-205). Each exposure
number, also called a frame number, consists of a mission number (SL2,
SL3, or SL4), and an integer exposure seguence number.

Note on RAh, RAm, DEdeg:
Field center. "The celestial orientation of Skylab was often uncertain
by 1 degree or more, so all field centers were determined with the
Becvar atlases (Becvar 1962, 1964). On the prism exposures, the highly
compressed optical end (head) of the spectrum, ending near 5000 A, was
used for positional reference." This field is blank if the frame was
for calibration or was unusable because of defects, fogging, bad
exposure, etc.

Note on Field:
Field designation. Five character designation for internal use by the
S-019 investigators (indicates the SkyLab mission number 2, 3 or 4)

Note on Expo.¥YD, Expo.h, Expo.m, Expo.s:
Universal Time (UT) for the start of each exposure. Bytes 37-48 are
blank for calibration exposures. "Start and end times could be
determined to the nearest second from verbal 'marks' given by the
astronaut and recorded on two-track tape, the second track containing
a time signal. (Approximately 25 percent of) this information is lost,
in which case the start time is given to the nearest minute and should
be within 2 minutes of the actual start of the observation."

Note on Tangle:
Tilt angle, which refers to the Articulated Mirror System (Henize et
al. 1979). At 0 degree tilt, the line of sight makes a 30 degree angle
with the spacecraft wall. Bytes 56-77 are blank for calibration
exposures.

Note on PA:
Position angle, defining the orientation of north on the frame. With
the print oriented so that shorter wavelengths are toward the left,
the zero point of position angle is toward the top. The angle is
measured clockwise in degrees.

Note on Com:
Blank, or the following comment character:
U unwidened spectra
N no prism, direct photograph

i

It

Note on Mtime:
Actual measured exposure time when determinable from the voice marks
(see bytes 37-48).

Note on rem:

Two exposures have extremely long remarks which are not included in the
machine-readable version and are as follows:

httn://ade.osfe nasa sov/coi-hin/ade/cat n1?/catalnod//ANRA/
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RECORD
NO. FRAME REMARK
) 377 S14-050 Started before comet rise, total 253 sec
%%% 417 S5L4-090 Resembles very short U expo. According to transcript,

it may have been terminated after 10 sec., <- 219.
The following are the explanations given by Heinze et al. (1979) for
abbreviations appearing in the remarks:

REMARK MEANING
ATM.EXT Indicates spectra are affected by atmospheric extinction.
END: Gives end time of exposure to nearest second when known,
if start time was not recorded.
(FOGGED) Indicates plate has narrow streak of fog,
or general fog greater than normal.
FOGGED Indicates plate has heavy fog, but images
may be usable.
HIFOG Indicates plate has severe fog, images not
usable.
NO IMD Indicates the spectra are trailed due to
failure to inhibit momentum dumping.
<- Indicates field was renumbered from the
pad designation.
-> Indicates this field now shared between

two adjacent fields.

%%% Bytes Format Units Label Explanations
e e e e e e e
1 A1 - n_Flux Note on flux (G1)
3- 6 14 0.1lnm lambda Wavelength
8- 15 E8.3 10mW/m2/nm Flux Absolute Flux measurement
17- 19 F3.1 - Weight Total weight of the wavelength
21- 24 F4.1 % e Flux Relative standard deviation

T mm memmmmmnmn e mmmn s e e e e e e e e . o o e e e

1- 10 Al0 - HD Henry Draper Catalogue (HD) number
11- 20 AlQ0 --- alt *Alternative name of the star.
21- 205 5A37 --- Edata *Exposure data, encoded.
206 Al - - First part of comment notation. Can be Ul
"<", or blank. See "n_r" in bytes 211-213.
207~ 210 F4.2 --- r *Flux adjustment factor r for the star
211- 213 A3 ---= nr *Note about the Flux adjustment factor
214-5213 500A10 - Flux *Flux data, encoded.
5214-5353 14A10 --- IBmag *Intermediate-band magnitudes

Note on alt:
Alternative name of the star. When no alternative name is given, these bytes
are the same as bytes 1-10
Note on Edata:
§?3 Exposure data. These data are contained in five fields or 37 bytes
é%% aplece. For most stars, fewer than five exposures were used. In this
case, the exposure data fields are filled from left to right, and the
fields not used contain blanks.

httn://adc.gsfc.nasa cov/coi-hin/ade/cat n1%/catalace//A0RA/ 417 IAAAA
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21-57 A37 Edatal - First exposure data
58-94 A37 Edata2 - Second exposure data or blank.
. 95-131 A37 Edata3 -~ Third exposure data or blank.
o 132-168 A37 Edata4 - Fourth exposure data or blank.
169-205 A37 Edata5 - Fifth exposure data or blank.

The exposure field format in terms of byte offsets is as follows:

+0 to +6 Plate number. Information on each frame taken throughout
the experiment can be found in the "frames.dat" file, in
the "Fnum" column.

+8 to +10 Exposure time in seconds. If no precise time was available
(because of gaps in the observing log), a reasonable default
value is used.

+11 ':' if a default value is used for the exposure

+13 to +17 X position of the star on the plate in millimeters (mm)

+19 to +23 Y position of the star on the plate in millimeters {(mm)
"The plate position ... refers to the position of the optical
head of the spectrum with respect to the field center, measured
at the original plate scale. Coordinates are defined such that,
with the frame oriented (with) shorter wavelengths toward the
left, X increases toward the left and Y increases toward the
bottom. The dimensions of the 4 by 5 degrees field are 32 mm by
40 mm on this scale." NOTE: At this writing, prints of the S-019
frames can be obtained from the National Space Science Data
Center as described in the Remarks and Modifications below.

+25 to +26 Number of microdensitometer scans of the stellar spectrum.
Each scan is a longitudinal strip 30 microns (um) wide; thus
multiplying by 30 um gives the approximate width of the
spectrum. The portions that overlap with other stars are not
included.

+28 to +30 The weight of the spectrum. "The assigned weight ... for each
spectrum depends partly on the measurable width and partly on
the presumed quality of the reduction. The (Skylab mission) SL4
spectra normally receive a weight of 0.6 or 0.7, instead of
0.9 or 1.0, because the emulsion batch used was grainier and
had poorer photometric properties than the batch used on SL2
and SL3."

+32 to +35 Scale value, which is "the relative scaling of the flux values
for maximum agreement prior to averaging the different exposures.
It also was used to make an approximate adjustment when less
than the full width of the spectrum could be scanned."

Note on r, n_r:
See "Note (1)" section above (in the description of "stars.dat" file)

Note on Flux:
Each flux data is in a 10-byte field which contains all the
information in the published catalogue except the wavelength. The
wavelength is determined by the bytes in which the field appears. Note
that floating-point (F format) data have implicit decimal points.

The correspondence between wavelength and byte is determined by the
following table, in which BW is the bandwidth, MIN is the minimum of
the possible wavelengths in angstroms (A) for that bandwidth, MAX is
the maximum of the possible wavelengths in A for that bandwidth, and
BASE is the first byte of the ten-byte field corresponding to MIN. The

2, values MAX are redundant for determining the correspondence, but are
'gg' given for clarity. COUNT is the greatest number of fluxes that can be

given for each bandwidth; i.e., the number of ten-byte fields in that
part of the record.

httn://adc.osfc nasa sov/coi-hin/ade/eat nl19/catalaoc//A0RA/ A7 1MAana
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Table 2-1(a). Constants for Determining Wavelength
and Bandwidth from Byte Position.
BASE

BW(A) (BYTE) MIN(A) MAX({(A) COUNT
2 214 1310 1828 260
5 2814 1800 2320 105

10 3864 2300 3040 75

20 4614 3000 4180 60

The wavelengths appear in ascending order starting at the given base
bytes, each successive 10-byte field representing an increment by the
bandwidth. Thus, the following formula converts a byte number (BYTNUM)
to the corresponding wavelength (Lambda):

Lambda = ((BYTNUM-BASE)/10) *BW + MIN

The following is a description of the flux field format in
terms of byte offsets:

+0 (Al) Comment character -- see Note (G1)
+1 to +3 (I3) Digits (D) of flux measurement, as in the formula below.
+4 (I1) Order-of-magnitude code (C) of flux measurement,

as in the below formula.

Note on Flux measurement: Approximately the absolute flux
incident at the earth, averaged over the range

Lambda-BW/2 to Lambda+BW/2,
where BW has one of the values in Table 2-1(a), and where
Lambda is related to the absolute position of the field in
the record by the formula given after Table 2-1(a). This
value is given in modified exponential notation, with two
values D (digits) and C (order-of-magnitude code), such that

flux = D * 10**(-C-8) ergs cm-2 sec-1 {AA}-1

The flux is a weighted average of the data points for the
wavelength from all the exposures. Each individual weight is
a function of the slope of the characteristic curve of the
emulsion at the density of the particular wavelength (which
can vary from exposure to exposure), with the straight-line
portion weighted at 1.0.

There are eight dummy data points in the catalogue, and in
the published version these are represented by flux values
on the order of 10%*(-24). These instances are are
represented by all blank flux fields in the machine-readable
version.

+5 to +6 Total weight of the wavelength. This number is calculated
from weights contributed by the individual spectra. It
refers mainly to the accuracy of the absolute fluxes, rather
than to spectral details. It also reflects the general
reliability of the data in the region, as indicated by the
comment character at offset +0. The weights of the component
spectra are described under offsets +1 to +4.

+7 to +9 Standard deviation, according to the following formula, as
a percentage of the average flux given at offsets +1 to +4:
Sig the standard deviation
N = the number of spectra averaged

[

httn://adc.esfc nasa sov/ecoi-hin/ade/ecat n19/catalaoc//ANRA/ Ain Innnn
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Wi = the weight of an individual spectrum as described
under offsets +1 to +4
, Si = the scale factor for the exposure, given in offsets
i é% +22 to +25 of each exposure-data field
(see bytes 21-205 above)
Fi = the flux in an individual spectrum
F = the average flux as given in offsets +1 to +4

The standard deviations "reflect both grain noise and the
effects of differences in slope among the derived energy
distributions." A long series of zero standard deviations
means that only one exposure was used in that region.

Note on IBmag:
See the "Note (G3)" below.
The intermediate-band magnitudes are in ten-byte fields of the same
form as the flux fields above, with differences which will be
explained below. The following table shows the starting byte of each
intermediate-band magnitude field:
Table 2-1b. Intermediate-Width Passbands

FIRST CENTRAL RANGE

BYTE Lambda (nm) (A) FEATURES

5214 135 1347 - 1364 Continuum.

5224 139 1385 - 1405 Si IV lines.

5234 148 1465 - 1495 Continuum.

5244 154 1521 - 1560 C IV plus Fe II plus Si II lines.

5254 161 1587 - 1636 Temperature- and gravity-sensitive blends.
5264 166 1636 - 1693 Continuum; blends in hotter stars.

5274 172 1693 - 1760 Gravity-sensitive blend.

5284 181 1770 - 1853 Continuum

5294 192 1870 - 1975 Gravity-sensitive depression (Fe III).
5304 204 1975 - 2110 Continuum.

5314 219 2110 - 2290 Continuum; interstellar extinction

5324 245 2320 - 2600 Continuum; Fe II in cooler stars.

5334 280 2600 - 3070 Continuum; Mg II in cooler stars.

5344 360 3070 - 4100 Continuum; approximate Johnson U magnitude

Following is a description of the field format of the intermediate

band magnitudes according to byte offsets.

+0 Comment character. See offset +0 under bytes 214-5213 above.

+1 to +3 Magnitude as described above, with a decimal point implicit
between offsets +1 and +2.

+5 to +6 Total weight for the passband. See offsets +5 to +6 under
bytes 214-5213 above.

+7 to +9 Standard deviation. See offsets +7 to +9 under bytes
214-5213 above. This standard deviation is to be interpreted
glightly differently from those in bytes 214-5213: this value
is "computed from the differences among the magnitudes from
separate exposures, hence the grain noise component is eliminated."

Global Notes:
Note (G1): the flux comment is a blank or one of the following:
U - underexposure; the average intensity only a little above
the background fog
- extreme exposure; the average intensity not far from saturation
overlapping star
- plate defect

oo™
i

Note (G2): Total weight.
This number is calculated from weights contributed by the individual
spectra. It refers mainly to the accuracy of the absolute fluxes,

htin://adc esfe naga savicoi-hin/ade/cat n19/catalaac/2/ANRA/ A InAAA
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rather than to spectral details. It also reflects the general
reliability of the data in the region, as indicated by the flux comment
character described in the Note (Gl) above.

Note (G3): UV magnitudes.
The UV magnitudes are computed over comparatively wide wavelength
intervals and are related to the fluxes by

mag =-2.5*log(F) - 21.10

where F is the average flux over the interval. The constant,
corresponding to 3.64x107-9" ergs.cm-2.s-1.{AA}-1 (36.4pW/nm) was
adopted in accordance with Nandy et al. (1976A&A....51...63N), "in
order to put the magnitudes on the same energy scale as visual V
magnitudes. The value of F is a straight average (rectangular
passband), except for the 360nm band, where a Johnson U filter
function is used (Mathews and Sandage 1963ApJ...138...30M). Based on
absolute calibration of U magnitudes (Johnson 1966ARA&A...4..193J),
approximately 0.20 magnitude should be subtracted to put the
ground-based U values on the same energy scale." In this magnitude
system, the width of each passband on the film is a constant 360um.

Acknowledgments:
The original ADC documentation by Robert S.Hill and Lee E. Brotzman
(1984) and the catalog by Henize et al. (1979) were used to create
this ReadMe file.

Historical Notes:
The $-019 catalogue was received from S. Parsons by the Astronomical
Data Center (ADC), NASA Goddard Flight Center, on several tapes in
1979. The treatment of the exposure data file was straightforward, and
will not be discussed here.

The spectrophotometric data was received in five files formatted for
direct dumping to a printer to produce the catalogue as originally
printed. The format has been radically changed. The data for each star
have been put into a single record. In order to shorten the records to
the degree possible, the flux data format has been condensed, mostly
through the implicit representation of wavelength by the location of
each datum in the record. No data have been changed or edited in
regard to their content. The format was designed in order to simplify
the structure of any Fortran program that would use the data by making
it possible for one Fortran READ statement to store in variables all
of the required data for any given star. Prints of the S$-019 fields
can be obtained from the National Space Science Data Center, NASA
Goddard Space Flight Center, Greenbelt, MD 20771.

* 24-Sep-2001: FITS files corrected at ADC.

* 25-Jan-2002: the file "stars.dat" and the ascii version of the spectra
were generated at CDS -- one spectrum of beta Lyr (174638) was missing;
the description was also reformulated.
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Becvar, A. 1962 and 1564, "Atlas Borealis, Atlas Eclipticalis, Atlas
Australis", Czech. Acad. of Sci., Praha, and Sky Publ. Co., Cambridge,
Mass.

Code, A.D., and Meade, M.R. 1976, "Ultroviolet Photometry from the Orbiting
Astronomy Observatory, An Atlas of Ultraviolet Stellar Spectra”,
Wisconsin Astrophysics (preprint), 30, 101lpp; see 1979ApJS...39..195C

Jamar C., Macau-Hercot, Monfils, Thompson, Houziaux, and Wilson, 1976,
"Ultraviolet bright-star spectrophotometric catalogue.
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SECTION 1 - INTRODUCTION

A COPY OF THIS DOCUMENT SHOULD ACCOMPANY EVERY DISTRIBUTED COPY OF
THE MACHINE-READABLE CATALOGUE.

This document describes a machine-readable version of the Catalogue of Far-Ultraviclet

Objective-Prism Spectrophotometry: Skylab Experiment $-019 (Henize et al. 1979), It

contains arrays of ultraviolet flux measurements at wavelengths of 1300 to 4200 A, The
data were obtained with an objective-prism telescope {an f/3 Ritchey-Chretien system
with a 15-em aperture and a calcium fluoride-lithium fluoride focal-plane corrector).
The spectra were digitized with a PDS 1010A microdensitometer, and each spectrum was

scanned in a series of strips 30 microns wide apiece.

This catalogue contains data on 484 stars. The data on each star are quite complex and
include & number of parameters besides the adopted fluxes. Near the beginning of Table
2-1 below is a description of the structure of the data on each star, and the user is urged
to read this deseription carefully before trying to use the catalogue. The considerations
that led to the adopted catalogue format are described in Section 4 below.

Those parts of the text of this document that are enclosed in quotation marks have been

taken verbatim from Henize et al. (1979) for clarity.

REFERENCES:

Follow Section 4.
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SECTION 2 - TAPE CONTENTS

A byte-by-byte description of the catalogue is given in Table 2-1 and Table 2-2. The
information in the "Description” colum is derived from the published catalogue as much

as possible. The "Suggested Format" column is for Fortran formatted reads.

In Table 2-1, bytes can be numbered in two different ways: by position within a logical
record, denoted by unsigned integers starting at 1; or by position within a field, denoted
by signed integers, starting at +0. The first kind of number is called a byte number, and
the second kind is called a byte offset, or just offset.

Offsets are used to describe field formats that are repeated many times in the record.
Byte numbers are given (or can be computed) for the first byte of each instance of the
field; then the byte numbers of the data within a particular field can be found by adding
the offsets to that starting byte number.




Table 2-1. Tape Contents, Data File (1 of 9)
Far-Ultraviolet Objective-Prism Spectrophotometry
Skylab Experiment $-019

SUGGESTED
BYTES DESCRIPTION FORMAT
1-10 Henry Draper Catalogue (HD) number of the star. Table 4-1  10A1l
below is a list of all the stars in this file.
11-20 Alternative name of the star, When no alternative name is 10A1

given, these bytes are the same as bytes 1-10.

Each record in this file is 5354 bytes long and conteins the
data for one star. There are 494 stars, and thus, 494
records. The user must be aware of the general character of
the record format before proceeding to the rest of Table 2-1.

The data in each record fall mainly into two categories:
exposure data and flux data. Every record can contain data
on as many as five different exposures, and data on as many
as 514 different fluxes. Each exposure-data field is in one
format, and each flux-data field is in another format. Thus,
the format of each whole record consists, for the most part,
of two series of repeated field types: one five-element series
and one 514-element series.

The five exposure-data fields are contained in bytes 21-205,
each field being 37 bytes long. The 514 flux-data fields are
contained in bytes 214-5353, each field being 10 bytes long.

The series of flux~data fields falls into five sub-series, four of
which correspond to constant wavelength intervals over which
the fluxes are averaged. The fifth sub-series contains
intermediate-band magnitudes averaged over intervals of
varying width. In each of the five sub-series, a given
wavelength interval is mapped into a certain location in the
record, and this mapping is the same for the whole file. Not
every sub-series is complete for every star, so that many flux
fields are blank.

21-205 Exposure data. These data are contained in five fields of 37
bytes apiece. For most stars, fewer than five exposures were
used. In this case, the exposure-data fields are filled from
Jeft to right, and the fields not used contain blanks.

21 57 Dats on first exposure.
58 94 Data on second exposure, or blank. -
95 - 131 Data on third exposure, or blank.

132 168 Data on fourth exposure, or blank.

169 205 Data on fifth exposure, or blank,

1
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BYTES

Table 2-1, Tape Contents, Data File (2 of 9)
Far-Ultraviolet Objective-Prism Spectrophotometry

Skylab Experiment S-018

SUGGESTED
DESCRIPTION FORMAT

The exposure field format in terms of byte offsets (see page
2-1) is as follows:

+0 to +6

+7

+8 to +10

+11

+12

+13 to +23

Plate number. Information on each frame
taken throughout the experiment can be found
in the second file of this catalogue by keying
on this plate number. See below Table 2-2,
bytes 1-7,

Blank.

Exposure time in seconds. If no precise time
was available (because of gaps in the observing
log), a reasonable default value is used.

' if a default value is used for the exposure
time in offsets +8 to +10, otherwise blank.

Blank.

Position of the star on the plate in millimeters
{(mm):

"The plate position ... refers to the position of
the optical head of the spectrum with respect
to the field center, measured at the original
plate scale. Coordinates are defined such
that, with the frame oriented [with] shorter
wavelengths toward the left, X increases
toward the left and Y increases toward the
bottom. The dimensions of the 4° by 5° field
are 32 mm by 40 mm on this scale.”

NOTE: At this writing, prints of the §-019
frames can be obtained from the National
Space Science Data Center as described in
Section 4 below,

+13 to +17 X (mm).
+18 Blank.
+19 to +23 Y (mm). -

2-3

TA1

1X

I3

Al

1X

F5.1
1X
F5.1




Table 2-1. Tape Contents, Data File (3 of 8)
Far-Ultraviolet Objective-Prism Spectrophotometry
Skylab Experiment $-018

. SUGGESTED
BYTES DESCRIPTION FORMAT
+24 Blank. 1X

+25 to +26 Number of microdensitometer scans of the 12
stellar spectrum. Each scan is & longitudinal
strip 30 microns ( um) wide; thus multiplying
by 30 .um gives the approximate width of the
spectrum. The portions that overlap with
other stars are not included.

+27 Blank. 1X

+98 to +30 The weight of the spectrum. "The assigned Fi.l

weight ... for each spectrum depends partly on
the measureable width and partly on the
resumed quality of the reduction. The
Skylab missiona SL4 spectra normally receive
a weight of 0.b or 0.7, instead of 0.9 or 1.0,
because the emulsion batch used was grainier
and had poorer photometric properties than
the batch used on SL2 and SL3."

+31 Blank. 1X

+32 to +35  Secale value, which is "the relative scaling of  F4.2
the flux values for maximum agreement prior
to averaging the different exposures. It also
was used to make an approximate adjustment
when less than the full width of the spectrum
could be scanned."

+36 Blank, 1X
206-213 Flux adjustment factor for the star,
206 First part of comment notation. Can be "(", Al

g™, or blank. See bytes 211-213.

The comment notation, which describes
different cases and methods for the flux-
adjustment calculation, is in bytes 206 and
211-213 in the same form as in the published
catalogue. A full explanation of this notation
is given in Section 4 below.

2-4



Table 2-1. Tape Contents, Data File (4 of 9)
Far-Ultraviolet Objective-Prism Spectrophotometry
Skylab Experiment S~019

SUGGESTED
BYTES DESCRIPTION FORMAT

207 - 210 Flux adjustment factor r, defined by this F4.2
formula:

(absolute flux) = (S-019 flux)*r

"The absolute flux levels for most stars were
compared with other satellite measurements or
with predicted fluxes to assess the accuracy of
the calibration and to provide the user with
adjustment factors."

211 - 213  The second part of the comment notation, or JAl
else blank. The notations in this field consist of
one or more of ")", ">", MM, MM and "+-", See
also byte 206.

214 - 5213 Flux data. Each flux is in a 10-byte field which contains all
the information in the published catalogue except the
wavelength, The wavelength is determined by the bytes in
which the field appears. Note that floating-point (F format)
data have implicit decimal points.

The correspondence between wavelength and byte is
determined by the following table, in which AX is the
bandwidth, MIN is the minimum of the possible wavelengths
in angstroms (A) for that bandwidth, MAX is the maximum of
the possible wavelengths in A for that bandwidth, and BASE is
the first byte of the ten-byte field corresponding to MIN.
The values MAX are redundant for determining the
correspondence, but are given for clarity, COUNT is the
greatest number of fluxes that can be given for each
bandwidth; i.e., the number of ten-byte fields in that part of
the record.

Table 2-1(a). Constants for Determining Wevelength
and Bandwidth from Byte Position,
BASE
AX(A) (BYTE) MIN(A) MAX({A) COUNT
2 214 1310 1828 260
5 2814 1800 2320 105
10 3864 2300 3040 75
20 4614 3000 4180 60

2-35




Table 2-1. Tape Contents, Data File (5 of 9)
Far-Ultraviolet Objective-Prism Spectrophotometry
Skylab Experiment 5-019

SUGGESTED
BYTES DESCRIPTION FORMAT

The wavelengths appear in ascending order starting at the
given base bytes, each successive 10-byte field representing
an increment by the bandwidth. Thus, the following formula
converts a byte number (BYTNUM) to the corresponding
wavelength (A):

A= { (BYTNUM-BASE)/10) * A + MIN

The following is a description of the flux field format in
terms of byte offsets:

+0 Comment character—either a blank or one of Al
the following:

U - underexposure; the average intensity is
only a little above the background fog

E - extreme exposure; the average intensity is
not far from saturation

L - overlapping star

D ~ plate defect

+] to +4 Flux measurement. Approximately the absolute
flux incident at the earth, averaged over the
range A - AM/2 to A + &)/2, where AX has one
of the values in Table 2-1(a), and where A is
related to the absolute position of the field in
the( I;ecord by the formula given after Table
2-1(a).

This value is given in modified exponential
notation, with two values D (digits) and C
{order-of-magnitude code}, such that

flux = D * 107C-8 ergs emZ see” A7

The flux is a weighted average of the data
points for the wavelength from all the
exposures. Each individual weight is a function
of the slope of the characteristic curve of the
emulsion at the density of the particular
wavelength (which can vary from exposure to
exposure), with the straight-line portion
weighted at 1.0,

2-6



Table 2-1. Tape Contents, Data File (6 of 9)
Far-Ultraviolet Objective-Prism Spectrophotometry
Skylab Experiment S-019

- SUGGESTED
BYTES DESCRIPTION FORMAT

There are eight dummy data points in the
catalogue, and in the published version these
arezl:‘epresented by flux values on the order of
107“*, These instances are listed in Table 4-2
of this document and are represented by all-
blank flux fields in the machine-readable

version.

+1to+ 3 Digits (D) of flux measurement, I3
as in the above formula.

+4 Order-of-magnitude code (C) of 11
flux measurement, as in the
above formula.

+3 to +6 Total weight of the wavelength. This number is F2.1

calculated from weights contributed by the
individual spectra. It refers mainly to the
accuracy of the absolute fluxes, rather than to
spectral details. It also reflects the general
reliability of the data in the region, as indicated
by the comment character at offset +0. The
weights of the component spectra are described
under offsets +1 to +4,

+7 to +9 Standard deviation, according to the following F3.1
formula, as a percentage of the average flux
given at offsets +1 to +4:

¢ = the standard deviation

N = the number of spectra averaged

w; = the weight of an individual spectrum as
described under offsets +1 to +4

5§ = the scale factor for the exposure, given
in offsets +22 to +25 of each exposure-
data field (see bytes 21-205 above)

F, = the flux in an individual spectrum

F = the average flux as given in offsets +1 to

+4




Table 2-1. Tape Contents, Data File (7 of 9)
Far-Ultraviolet Objective-Prism Spectrophotometry
Skylab Experiment 5-019

SUGGESTED
BYTES DESCRIPTION FORMAT
9 - N 2/ N
g°= zl: w.|SF; -F ? W

The standard deviations "reflect both grain
noise and the effects of differences in slope
among the derived energy distributions.” A long
series of zero standard deviations means that
only one exposure was used in that region.

5214-5353 Intermediate-band magnitudes. These are computed over
comparatively wide wavelength intervals and are related to
the fluxes by

MAG = ~2,5*%log F - 21.10

where F is the average filux over the interval, The constant,
corresponding to

3.64x 10'9ergs em~2secla™!

was adopted in accordance with Nandy et al. (1976}, "in order
to put the magnitudes on the same energy scale as visual V
magnitudes. The value of F is a straight average (rectangular
passband), except for the 360 nanometer {nm) band, where a
Johnson U filter function is used (Mathews and Sandage
1963). Based on the absolute ecalibration of U magnitudes
(Johnson 1966), approximately 0.20 magnitude should be
subtracted to put the ground-based U values on the same
energy scale." In this magnitude system, the width of each
passband on the film is a constant 360 um.

The intermediate-band magnitudes are in ten-byte fields of
the same form as the fiux fields above, with differences
which will be explained below. The following table shows the
starting byte of each intermediate-band magnitude field:



Table 2-1. Tape Contents, Data File (8 of 9)

Far-Ultraviolet Objective-Prism Spectrophotometry

BYTES

FIRST
BYTE

5214
5224
5234
5244
5254
5264
5274
5284
5294

5304
5314

5324
5334

5344

Following
intermediate-band magni

+0

+1 to +3

+4

+5 to +6

Skylab Experiment S-019

DESCRIPTION

Table 2-1(b). Intermediate-Width Passbands.

CENTRALX
{nm)

135
139
148
154
161
166
172
181
192

204
219

245
280

360

RANGE
a)

1347 - 1364
1385 - 1405
1465 - 1495
1521 - 1560
1587 - 1636
1636 - 1693
1693 - 1760
1770 - 1853
1870 - 1975

1975 - 2110
2110 - 2290

2320 - 2600
2600 - 3070

3070 - 4100

SUGGESTED
_FORMAT

FEATURES

Continuum.

SilV lines.

Continuum.

C 1V plus Felll plus

Sill lines.

Temperature- and gravity-
sensitive blends.
Continuum; blends in hotter
stars,

Gravity-sensitive blend.
Continuum.
Gravity-sensitive depression
(Felll).

Continuum. -
Continuum; maximum inter-
stellar extinction.
Continuum; Fell in cooler
stars.

Continuum; MgII in cooler
stars.

Continuum; approximate
Johnson U magnitude

is a description of the field format of the

tudes according to byte offsets.

Comment character. See offset +0 under bytes Al
214-5213 above.

Magnitude as described above, with a decimal F3.2
point implicit between offsets +1 and +2.

Not used.

1X

Total weight for the passband., See offsets +5 F2.1
to +6 under bytes 214-5213 above, -




Table 2-1. Tape Contents, Data File (9 of 9)
Far-Ultraviolet Objective-Prism Spectrophotometry
Skylab Experiment $-018

- SUGGESTED
BYTES DESCRIPTION FORMAT

+7 to +9 Standard deviation. See offsets +7 to +% under Fi.1
bytes 214-5213 above. This standard deviation
is to be interpreted slightly differently from
those in bytes 214-5213: this value is
scomputed from the differences among the
magnitudes from separate exposures, hence the
grain noise component is eliminated.”

5354 Blank. 1X

2-10



BYTES

9-21

22

23-27

28

29-34

Table 2-2. Tape Contents (1 of 4)
Exposure Data for Skylab Experiment 5-019

SUGGESTED
DESCRIPTION FORMAT
Frame number. Each exposure has a unique identifier which TAl
is referred to in the data file (see Table 2-1, bytes 21-205).
Each exposure number, also called a frame number, consists
of & mission number (SL2, SL3, or SL4), and an integer
exposure sequence number.
Blank. 11X
Field center. "The celestial orientation of Skylab was often
uncertain by 1° or more, so all field centers were determined
with the Becvar atlases (Becvar 1962, 1964). On the prism
exposures, the highly compressed optical end (head) of the
spectrum, ending near 5000 A, was used for positional
reference.” This field is blank if the frame was for
calibration or was unusable because of defects, fogging, bad
exposure, ete,
9 n(" if the field center is uncertain, otherwise blank, Al
10-14 Right ascension (1950) of field center.
10-11 Hours of right ascension. 12
12 "s" (¢olon), Al
13-14 Minutes of right ascension. 12
15 Blank. 9.4
16-20 Declination (1950} of field center in degrees. F5.1
21 mn if the field center is uncertain, otherwise blank, Al
Blank. 1X
Field designation. Five-character designation for internal use 5A1
by the 5-019 investigators.
Blank. 1X
Calendar date of exposure.
29-30 Year. - 12
31-32 Month. I2
33-34 Day. 12

2-11




BYTES
35-36

37-48

49-50
51-53
54-55

56-59

60-61

62-64

Table 2-2. Tape Contents (2 of 4)
Exposure Data for Skylab Experiment S-019

DESCRIPTION

Blank.

Universal Time (UT) for the start of each exposure. Bytes
37-48 are blank for calibration exposures. "Start and end
times could be determined to the nearest second from verbal
'‘marks' given by the astronaut and recorded on two-track
tape, the second track containing a time signal
[ Approximately 25 percent of] this information is lost, in
which case the start time is given to the nearest minute and
should be within 2 minutes of the actual start of the
observation."

37-39 Day of year following January 0.0,
40 " (eolon).

41-42 UT of exposure, hours

43 ™" (colon).

44-45 UT of exposure, minutes

46 nn or blank if the exact start time was lost
(see explanation of bytes 37-48).

47-48 UT of exposure, seconds; or blank if the
exact start time was lost (see explanation of
bytes 37-48),
Blank.
Serial number of the film canister.
Blank.
Tilt angle, which refers to the Articulated Mirror System
(Henize et al. 1879). At 0° tilt, the line of sight makes a 30°
angle with the spacecraft wall.
Bytes 56-77 are blank for calibration exposures.
Blank.
Position angle, defining the orientation of north on the
frame. With the print oriented so that shorter wavelengths

are toward the left, the zero point of position angle is toward
the top. The angle is measured clockwise in degrees.

2~-12

=

SUGGESTED
FORMAT

2X

13
Al
12
Al
12

Al

12

2X
I3
2X

F4.2

2X

I3



BYTES
65-66
67-68

70

71
72

73-75

76
(ki

78-100

Table 2-2. Tape Contents (3 of 4)
Exposure Data for Skylab Experiment $-019

SUGGESTED
DESCRIPTION FORMAT

Blank. . 2X

The planned, nominal exposure time in seconds. 13

Blank, or comment character: Al

U = unwidened spectra

N = no prism, direct photograph

Blank, 1X

"(" if the actual exposure time is uncertain, otherwise blank. Al

Actual measured exposure time when determingble from the I3
voice marks (see bytes 37-48).

"}" if the actual exposure time is uncertain, otherwise blank, Al
Blank. 1X
Remarks. Two exposures have extremely long remarks which 23A1

are not included in the machine-readable version and are as
follows:

RECORD
NO. FRAME REMARK
37 SL4-050 Started before comet rise, total 253 sec,
417 SL4-090 Resembles very short U expo. According

to transeript, it may have been terminated
after 10 seec., <- 219,
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BYTES

Table 2-2. Tape Contents (4 of 4)
Exposure Data for Skylab Experiment S-019

SUGGESTED
DESCRIPTION FORMAT

The following are the explanations given by Heinze et al.
(1979) for abbreviations appearing in the remarks:

REMARK ~ MEANING

ATM.EXT Indicates spectra are affected by
atmospheric extinction.

END: Gives end time of exposure to nearest
second when known, if start time was not
recorded.

(FOGGED) Indicates plate has narrow streak of fog,
or general fog greater than normal.

FOGGED Indicates plate has heavy fog, but images
may be usable,

HIFOG Indicates plate has severe fog, images not
usable,

NO IMD Indicates the spectra are trailed due to

failure to inhibit momentum dumping.

- Indicates field was renumbered from the
pad designation.

- Indicates this field now shared between
two adjacent fields.
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SECTION 3 - TAPE CHARACTERISTICS

The information contained in this section describes the format of the catalogue as a
whole, while Section 2 deseribes the format of the individual records. Muitiple entries in
the table refer to the respective files of a multiple-file catalogue. Besides the
information given here, the user will need to know other attributes which depend on the
specific operating system and hardware for which the ecatalogue tape has been

generated. The names of these attributes are listed.




Table 3-1. Tape Characteristics

Catalogue of Far-Ultraviolet Objective-Prism Spectrophotometry:
Objective-Prism Spectrophotometry: Skylab Experiment $-019,
Ultraviolet Stellar Astronomy

Catalogue Abbreviation _ 5019
Number of Files 2

Logical Record Length (Bytes) 5354 and 100
Record Format (IBM JCL) FB

Total Number of Logical Records 494 and 469

The other attributes of the tape will vary from copy to copy. They have been supplied to
you separately, as they depend on the system for which the tape was made. The

following space is provided for you to write them into this document.

Number of Tracks

Density (Bits per Inch)

Block Size (Bytes)

Blocking Factor** (Number of Logical Records per Block)
Total Number of Blocks

Character Code (BCD, ASCIi, or EBCDIC)

s+ Note: The blocking factor is & fixed quantity for record format FB (fixed-block) files
only. Even in FB files, the last block may be truncated.
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SECTION 4 - REMARKS AND MODIFICATIONS.

The S-019 catalogue was received from S. Parsons by the Astronomical Data Center
(ADC), NASA Goddard Flight Center, on several tapes in 1979, The treatment of the
exposure data file was straightforward, and will not be discussed here,

The spectrophotometric data was received in five files formatted for direct dumping toa
printer to produce the catalogue as originally printed. The format has been radically
changed. The data for each star have been put into a single record. In order to shorten
the records to the degree possible, the flux data format has been condensed, mostly
through the implicit representation of wavelength by the location of each datum in the
record. No data have been changed or edited in regard to their content.

The format was designed in order to simplify the structure of any Fortran program that
would use the data by making it possible for one Fortran READ statement to store in
variables all of the required data for any given star. An example of Fortran code to

accomplish this task is given in Section 6.

Prints of the S-019 fields can be obtained from the National Space Science Data
Center. Address queries to the NSSDC, Manager, Request Coordination, Goddard Space
Flight Center, Code 601, Greenbelt, MD 20771,

FLUX ADJUSTMENT FACTOR

This section describes the flux adjustment factor given in the first file (see Table 2-1,
bytes 206-213). This explanation is partly quoted and partly paraphrased from the
published catalogue.

"The [fiux adjustment] factor is determined by comparison at selected wavelengths
between S-019 fluxes resulting from the adopted calibration and one of the following:

(a) The flux measured by the S2/68 spectrometer on the TD-1 satellite (Jamar
et al. 1976; Willis and Wilson 1978),

(b) The flux measured by the WEP spectrometer on 0OAO-2 (C;)de and Meade

1976), but adjusted by as much as 25 percent to agree with TD-1 fluxes on
the average.
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{(c)

(d)

The flux computed from (i) intrinsic UV colors derived from TD-1 fluxes as
a function of spectral type (Nandy et al. 1976), from (ii} the visual

magnitude, and from (iii) interstellar extinction corrections using E(B-V)
defined by the Q method from UBV photometry (Johnson 1958).

The flux from model atmospheres (Kurucz et al. 1874) and from visual

magnitude."

Table 4-1 lists the notation in the machine-readable version of the catalogue for the
above cases, See also Table 2-1, bytes 206-213, '
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Table 4-1. Flux Adjustment Factor Notation.
r is the flux adjustment factor given in bytes 207-210 of the data file (see Table 2-1).
The associated notations, described in this table, are given in bytes 206 and 211-213,

Cases (a) - (d) mentioned in this table refer to the description quoted in this section.

NOTATION _ DESCRIPTION

r: Adjustment factor determined for case (¢). This method is

restricted to spectral classes earlier than AD.

(r) " Adjustment factor determined for case (d). Used for stars in
spectral classes A0 - A7 not measured by TD-1 or 0AOQ-2.

r+- Denotes a significant slope in the residual leading to a range on
the order of 0.2 to 0.3 dex from the shortest to the longest

wavelengths. A weighted mean r value is given.

<r> The r value is predicted from appropriate shifts dependent on it
frame number and plate position for stars for which the r value
could not be determined directly. See Henize et al. {1879), pp.
30-31, for more details.

rs Adjustment factor determined for cases (¢) and (d) when there
is uncertainty about the appropriate intrinsic colors. The
estimated color and predicted log r were averaged to obtain

the final r value presented in the catalogue.




Table 4-2. Dummy Deata Points. ,-{
This table refers to bytes 214 - 5213, offsets +1 to +4, in Table 2-1 above.

FILE 1 NOMINAL FLUX

RECORD NO, STAR A(A) (ergs em s71 A7)
147 HD 55879 1384 1.23x 10724
1398 1.23 x 10-%4
1402 1.23 x 10724
1404 1.23 x 10724
171 HD 58978 1394 9,89 x 10729
1404 9.89 x 10723
207 HD 69106 1550 1.50 x 10724
1552 1.50 x 10~24



-
i L

ELNA

Aui
A GL

P

NANKE

Table 4-3. List of S-019 Stars. (1 of 4)
ALTEENATZ

[}

2
v 0 g
el N el S 0 ~ N o) .= - =
T oLirdd Y - AT D D DA AT MDA R QA D7 M A NN ) D ETDTD M OO [ X0 a1 o Lpdei B
55195 GO | PENDRE AN AT T GEEE DM 0 50 HE D g g Ben X gun nes NAD g BN ORI TN T
fe e Y e dm g G4 GON OO GOEDIDIDIVGDT 3D ODNIONRFHNIFOINDILHONI I 1N AUNAMDIF AR~ FENHNDOO0N
- — D0 M O O Q™M Mg — emages we (3 et T PNNENINFIANI T NN
S b B > [ - AN = ol HE LY E ] 2 b - 27 -~
B3 3N 4 By e a NS g S 2 8 B waEnidud 9.6 8 SN 154 (T I R T I - o WP B PP Lou 1 n_..nrm g G
10 e e OGS WOV D T (2 T IS D e D LS OGNS B e T BRI OO S .8 0A NS e gD ne Re RS STHLI0

BSrJﬂJ,b-IggLJTISpUerULFJ,‘7{)1(.»,.C,.b./—]rJS_\/_—:lql‘.DUl]ﬂu..“ﬁ‘.h;gaalﬂu_rl,é 2 2O MM 3N 3N IR A ey e 000
NI DM PN O DT DOINMTOT RN O D +NLIDO0N 0 MDD T 2NN DN DD QN M RTT QYT ™
ATIOAM B-DO NV FUY ARSI TP ) D D DR TR D T NN Y Y EE- Tt o o ¥s N BN T Vo Yo [0 ¥e TanToolp Lo JK Joolge TN AN Tow Lol fopl = Loy
M= 2 TOOAOOLIIVLAMWIN 09 2 5.3 O 00 2P 5090 P it SN N SN o Lo o ] el e de o (4 R (TR TNg ia Ly 50 QT =~ DWW IO ™
3333333333333333333314333333333333333333333333333“ P LRy g E L g (TalValf [Nyl iy

DD.‘UDEDDquD'nuDﬂurqu.LHLEH.M"UDFUE.UD.\UDqUDDDDFUDDFu',UDHLDPHDDD.Dﬁb“U_..UD“D_\UDD,GDDDD.\UD.UDDDDDDDDD_U
HunnuﬂH:ﬂvnnﬂuﬂﬂuﬂﬂﬁﬁqﬂﬁuﬂﬁﬂﬁnuﬂﬂ”h“ﬂuuuu.vﬂ",nEnﬂnﬂuﬁ..nuuwn..nﬂuuqﬂuuﬁ.-ﬂuﬂ LTI AC ) LI I T I IS I S MmN I i s i

I LY A D) PR CY = N O R L P R e OO SR V) P (DI e N TR T M Ry e NP LY O N e e MY S A S e e DT LY O OO Y
Pl P P P e s O O D 000 VD WD N NI N NN Yo Too Tev T Lo T Y- Tor T ol kol ol od nd el b nb il Lo L9 NONCION NN O O Y M mn mM mMen e .
T e g g g g e T U e T R e g €T W s e T T e e Y g T T g g e T

i o

B, — =t N e
auvy N N 'An HLxa LA — g - ™M AT ™M TN o Rbein n = — DO+ b EeS
N L ¥ e T DL IS I N e alug D I il a DIt N ok - L OaDDEG et DD0G [ e TE- R L B2 -J6 - R A1
.ACG:.B._IDCCQCBCCDLD./DP«JPU?E\Uf:ﬁﬁbuuUAU.,UD_...ID.._L.I,AT.IE.IP).R,ZEET.H.&wbm..ATz.ﬂaﬂuOT112RnnEA.nEEE
[Ta]8 e o, ] L ~ - N N Nt v R ey et B B B [ <] = |
Fr 7t By f4 AFD P ST D4 lag £~ [ o B | - =" 4] Ny U DAY Far4g X
FHARD A G0 4 oid gx-%.0 3003 [g & o W= Yot P I TR - oY -] o4 Mha' D ar~- e g A5 G ORI DM g Oy T T N V) D 1] - D
ﬁbﬁ.aﬁHLHHZHGGH.HFHG"nBhﬂ3”n..ﬂva3"h.u:nnnfb.r.,nnuur.uil.uﬁnwHZHIﬁvA“OSSnJKﬁUnABBh.ﬂSSﬁZPEﬁbLH

DI D FNDICE DN P DT IAND Qe M~ WO~ I BT T R TP T N o Ta T Ta s WO TPR TR JE T ow TR [0 Y0 TFe T4 Ve = giFe IS 6 TW VS [0 L0 IR L Rpe L) QNOI—0 ¥
AR AT D FIOM T 20 AN G DD IOLNNONNTIVIN DI Ay O™ rey PR DIAMENE F A O D o O N D
e e Tea e, o nls 1 %ot Tna hanknalan IR hantin Taa oo Ti D Todat Beleato Yoo T 14 B IS Lovle st pd ol N = A P SOOI AN D N MM N OO MUY DO - PN OO OAe= 07 T
o= YOI LW OO .0899UUOU\U11111112222333333U..u.nu..h.u.rJ_l._-..uTu_.IT:_.la38888991222,4333
1.1!1.1-11..2222.222“.4222222222.)-2,).22222.).22222222222222223J333333

DD.UnUDDnuED.\UDDD_UDDD_UDDDDD\DDTUDHUDD.‘bDDﬁu,‘bDDDDDDHUDDDDDDEDDF.‘UDDDDDDDDDDDnUDWUnUDDD
o T L O s i T e e T g i e i e M R RSSO IS oo OmEnmnnn e nIn R anng

L L L e T T Ay £33 V8 1 (1P P Y 1= O P AP OD AR e (PP 1 A L0 P NN 0= O3 $1N L PN R 7= O M 2R L O AP~ M v (N P S AP Oh 73
o o ol ol o 2 T St Y e Ta I TAY B I Pt Tat Tastanlas Toe BaTar s RasTan baa B B g 0 5 200 4 F 2 3 OGO NANLW 3000 9900 IO~
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SECTION 5 - SAMPLE LISTINGS

The following listings are intended for two purposes:
(1) to be correlated with the record descriptions in Section 2 of this document;
(2) to assist catalogue requestors in verifying that the request was filled properly.

The first lines of the listing underneath the heading are sequential numbers for the
printed characters across the page. The numbers are to be read vertically. The bottom
row contains the ones digits of the column numbers. For example:

11111111 ---
12345678901234567 ---

Column 1 Column 17

If each record has been split up into several lines for printing, this fact has been noted in
the heading. Each line is printed starting at column 1 as defined by the column-number
heading. (One byte as described in Section 2 above constitutes one character position in

the listing.)
The heading lines and column numbers do not appear in the machine-readable file itself.

The listing for File 1 of the catalogue (described in Table 2-1) gives only the first
record. The listing for File 2 (described in Table 2-2) gives the first one hundred records,
and is made from a sample file having a blocking factor of 100 (see Section 3 above).
The file you have received will very likely have another blocking factor.
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3019 CATALOGUE DATA FILE —-— RECURD iOC.
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-
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First Record of Data File (2 of 2)
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F-S

EXPOSURE DATA PFILE
T BLOCK OF F1LE

'K S14E IS 10000 BYTES

mesgue MmN
smro o
(@1 o1 «f I - Y
::‘:U(‘H o

65, AND 35 CHAKACTEHRS

, 111111111122222222
123456789012345078901234567
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SL2-005 }zo:aa 045.6% 595
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3L93011 9:02 ~60.1 338
5L2-012 20:09 +36.3_ 597
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SL2-013_ 212137 +35.8 603
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2 vl W)
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157:21:05:48
157:21:10: 41
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157:21:16: 56
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157:21223:52
157:21:27:49
157:21:29:51
157:21:32
168: 11:52
168: 11:54

E AkE 100 RbLCORDS Is THIS BLOCK (BLOCKING FACTOR}
EECORD IS PRINTED AN 2
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26.9 55
26,2 43
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9.9
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730017
730017
7300L17
730017
730017
730017
730017
7300617
730017
730617
730617
730017
7300617
730617
730617
730617
730017
730017
730017

3 4
2 g
168: 11257
168: 11358
168: 12300
168:12:u2
168:12:03
168: 12:05
168:12:07
168: 12:09
168:12: 11
168: 12213
168:12: 15
168:12: 10
168: 12: 18
168:16:32
168: 10234
168:16:35
168: 16: 37
168z 16:38
168: 16:39
168: 16:41
168:16:43
168: t6:45

555555555
553420423
ous 19.2
005 19.2
wos  20.2
QU5 B. 2
005 8.2
au s 9.2
gu5  34.4
QU5 30.4
Qus 29.8
gus 29.8
Ju5 27.5
005 27.5
U5 28.5
005 28.9
VU5 28.9
Qud 28.9
yus 28.9
Jus5 28.9
UUS 26.3
wus  23.9
ub 26.1
QU  £6.1
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 11111111112222222222333333333344444044
123045678901234567890123456789012345067890 1234507
SL2=Du2 12527 #1320 907 730017 168:10:47
5125043 12:27 +13.0 907 730017 168: 16349
3Lg-004 22:00 +43.3 918 730617 168:16:51
SL%BEQS 22:00 +41.9 917 730617 168:16353
5L2-046 CAL. 730029

FLIGHT
3L2-047 CaL. 730029
FLIGHT
5L2-048 LA CaL. 730702
513001 ,d2:20 -64.4 367 730804 216:21:07:04
o

SL3-002 12:48 -60.7 371 730804 216:21:14

370 (200) ,
s%%aoo 13:52 -46.7 382 730804 216:21:18
s252004 290). W5 -16.0 408 730804 216:21:23
270 42005
SL3-005 .31 -68.5 369 730804 216:21:27
276G (270} AIM. EXT.,END:21:31:55
53%70062 22:32 +39. 17" v20° 730804 216:21:33:40

V) o

;5%5007 2}3:58 -61.1 383 730810 222:18:28:41
s13-008 ;33258 -6t.1 383 730810 222:18:32:50
5L35009 53:53 -61.1 383 730810 222:18:3u:22
55930102 gu:19 -46.8 401 730810 222:18:33:50
35%60112234:2u ~41.6 403 730810 222:18:40:29
55%50122,1u:54 -44.3 409 730810 222:18:453: M
SL35013 14254 -44.3 409 730810 222:18B:49:09
SL3-014 14:54 -G4.3 409 730810 222:18:5):43

30 29 ~ATM. EXT.
55;50152035 57 -14. 4" 428 730810 222:18:52:18
SL36016 735.57 ~14.4 426 T30810 222:18:56:08

44
89

9
J

29.6
29.3
28.2
28.1
26.0

0.3
25.5
25.5
2545
28.7
29.7
23.5
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17.4
17. 4
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13
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1
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1406
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10
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2222 18:58: 35
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222:20:11:52
222:20:14: 21
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222:20:25238
222:20:27: 12
222320:28: 41
222:20:32:406
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222:21:42: 18
222:21:47: 06
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(70

U1 FOG, EARTH
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SECTION 6 - SAMPLE PROGRAM AND OUTPUT

A sample program to read in and print a portion of the 5-019 catalogue is given in this
section, along with the program’'s output for the first record in the catalogue. Those

intending to use this program or portions of it should read the comment cards thoroughly
first.
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g.----..P-Eanstﬁoaaogﬁogzji{}‘..-.a.--.oc-.--..----...--..-. am s e e s e PAESE S SRSS G ase
C SAMPLE PROGRAM TO PRINT OUT THE MACHINE~-KECADABLE VERSION OF

C ThE S-019 SPECTKOPHOTOMETKIC LAalALUsUcs DISTUIBULED OY TUE

% ASTROMUMICAL DATA CENTER, NASA SOUDDARD SPACE FLIGUT CENTEK.

C THIS PRUOGRAM 4S IN 1BM FORIRAN bb. IT DUES NOT USE SPECIAL

C DATA TYPES, Su IT SHUULD KUN ON MOST MACHLIHES WITH FLEw IF

C ANX CHANGEg. BECAUSL THE ¢?JEPU3L OF THE PRUGRAA 1S TU S5HOw

C Huw Tu KEAD THE $-019 DATA Uk COnPUTATION, SOHc DATA THAL

C CUULD HAVE BEuN READ IN Ao CHAKACTER STRINGS FOR

E PRINTiLNG AKRE wEAD INTU CUMPULATLIONAL VARIAULES 1NSTEAD.

C FORILRAN UN1i & = PRINTED OUTRUT

é FOKTRaN UKIT 10 = 5-U1Y CATALUGUE ANPUL

C WRILTEN BY R. S 4llL, SYSIoMs add Ae¢LiED SCIENCES CUhbP.,

C 21 NUVEMBER 1983
C.D.--.-.--..-.o.o.--...-“..Q-.....-aaconﬂsoctoﬂnnoto-I-.,.q‘n---aocc...
C

Cue DECLAKATIUNS OF INPUT DALA.. TdkE VaikIABLES ARE GAiVEN IN TEHE ORDEl
L IN wHIi.H THEY 0CCUh IN THo BECOHD.. INIoGLRS ARE USED Q0 Hui.0

g SINGLE CHABACTLRS

Cew STAR NAMES

INTEGER NAME1(10),HNAREZ(10)
DATA OB UP TG FLVE EXPOSURES

INTEGER ELATEA?,B‘,EIPOS(S),EXPDLF(5)
REAL AHM(5),184(5
INIEGER SCANS (W)
c HEAL wW&lGii (D) 4SCALE(S)
Ce . FLUX ADJUSIMENT FACTOR
INTEGER €om1
KEAL &
INTEGEK COMZ2(3)

oo 0

C
E.. FLUAES AND HMAGWITUDES

HEAL FaGT (DUJ}, 50
INIEGEa 4COH ()
WERL MaG(14)  MwGT(16) ,MSDEV (1Y)

Cees DECLAR&LIONS UF CONSTANTS FIR MAPPIWNG 1y SE4USNCE NUMoEk OF

INTEGEL ECUH&?UQLEEtbOE},C(bJUJ
&y

Si1yPallv
319 Pulslv
slypriosv
S5lyPaltuy
alvyrasoav
s5i38n iov
219 dnaiv

LU b

ek . —

[PV YAV ST
o R R
FXESEEE
S Y Y e L
&b -l O
ccLeecocceccCcCcCcca

mhRrr R
REBREEE
[
CulG~CL

-Jh-‘—l-ﬂ-—l-—l-h-b-—i-d-d
&
N
-
c

(VEYRYEvA g 4

e
-3 - 2
[ N 9
P31 W N
cCcc

Peiol
P raldv
Paliu
$runddy
LA RY
Polvu
caslv
> P 3LV
SISV
JPu I
PR3N
28k Ju v
Jeadlu
4
b
o
b

IR T TR TR TR Pl T TA VR 78 T P 7 T

97

WM ML N

v

L.
WM.

S okt s e ol gl kel Bad el k. e

niod
Py 3 RV
cadidd
faslv

o~

b e by

preguny Sy

S1siadsv
> 19 vawav
AR TT LY
Dl PusaV
y12Padov
31204V
s>ls2udov
AT L L
1202V

vt vl

L.L
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C A FLUX FIELD (leae514) TU A WAVELENGTH
AINTEGE&k oNDWNTh ; /25,10, 20/
INTEGEn disWAV 71318 1&00 2300,3000/
INTEG Eis NFLU£(4) /260,105,775, 60/
INLEGEE LINTBND (14) /1J5,1§9,$ua,154 161,166,172,181,192,204,219,
* 245,280,300/
C
Coo THLIS PROGHAM PWUCESSES EACH RECUaD IN TUEKN AND TORMINATES
¢ 1F I% wehCakS END-OF-FILE
C
100 KB o (10,1, E8D=993 NABEY, SAME2, { (¢PLATE (J,I) J=1,7
N D=9 9" E1, ¥AM & . =
* EXPOé(I',EXPUbF{I},1ﬂﬁilf,lﬁﬁ(i),aLANS{lI,bEIGHT(&’.
* SCALB\1)i=1.5) ,COMT K ScON2 (£evaLi) (D (I C LX), FRGTT),
* SDEV (1) I=1,Suu§,(mcun(1&,aﬂu(1) Al (1) 8505VEa0 151, 94)
1 FOnMA f1u31,1ua 5(Ta1, 9%, 0 3,41, %, ¥¢5.0, %, F5.1,9%, 12]
* 14,t3.1,1% FQ.Z.‘K% Al,Fl.2, 3A1 135431 13,11, F221,830%),
. * 205 (AT, 83,00, k201 RS0 00 (R1, B2, 1K, F20Y RS0
Ces THLS PEUGRAN EHDS AFTER PROCESSING FLVE STARS.. THE WHOLE
¢ CATALUGUL WQULD PRUDUCE ManY, MAJY LANES OF QUTPUT.. THE
C PKUGhAA CAd Bk MODIFEISD EASLLY 10 ¢wiNT A PARTICULAR RLCUERD
C UR SE] UF REUO#DS.. SEE TABLE 4=3.. SECIION » GIVES 1Ht LIoTiNG
C ¢YRODUCED BY I[HIS PXOGuAM FUK Tuk FikSy STAh ONLY, alpPila
¢ ANTCROMG DAL
C
KOUNT=KQUNT+1
. IF (hOUNT .Gi. 5) GO TO Y94
Ce. PRINI STAR NAMG, EAPOSURE DATA, aND FLUX ADJUSTMENT FACIUR
[
MRITE (6,2) NAMEL NANGZ2 ) .
z*Fganlga {//- HNORT,3X0 0 *%% BuUGINNIBG OF DATA PUR STAG *%% v,
i
WRIls (6,3) ,
3 FOBMAT (//Y PLATE EXP TIME  X(4H) Y (M4) SCANS !,
* ¢ W IGHT SCALE' )
Do 150 1=1,5 i
IF (E£PUS (L) .Ey. U JAND. WEIGUT (L) 0) Gg T 150
WRITE (6g4) (PLATE(d,1) ,Jd=1,7) ,EAPUS (1),LX DEF (1), At (1),
*sYHH(L},aLan}iL,uhlbﬁl(l),b@ﬁbh([)
4 FOhHAT (1-&,7.“ 'JK.']..}'A]'JX'!.:)."“'K,FS 1 QK I.L'Jx FJO1 ﬁh- F4 2)

NulTe (w,5) COMl,R,CuNM2
FORMAT (//' FLJUX AJJUSTMENT FACTOR = ',4a1,F4.2,3A1/)

. PHINT FLUXES 1TdhEE ON A LiNde. TMdodBE AKE THO JAld A2PROACH&S
f0 Tuls PROLBLE®.. UNe 15 Tu BULLD aw OUTPUD LINE AND PoINT iTe.
The vlden io 4w US.s THL OUVoikolnldas uahuxuuq vddTouve Cdatallon..

-»
L]

4
15V CONTLNUE
o)

H{ i)
[

LULUbLUUUMLLUUbUbULUUBbUUUULCLLUUULUUUULU

uuumuuuuKuu&wggmgmuuuhumuuuuu\
~
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v
c

249Pas v
slIvadreu
23192400V
3317¢uo4 v
R NI YY)
aliasroy
stivaadv
o21iPuoov
JlJEuJJU
31 Puouy
Jbuo ly
Jenosly
PR EIR RV
2004 v
Jrnoelv
Frubuy
Feko iV
Jenouy
Heuvary
Jd2nlui

LR R
R
Toa B
[ N
ccC

51
51
> 1
51
51
» 1
3 1
]
]
21
31
> 1
21
> 1
1:
1
21
5 1
i
1
1
1
|
51
3 1
1.
1
> 1
> 1
a1
1:
1
> 1
1
o1
3 1
» 1
|
i
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THiS PikQGuAM USES uVZIkSTERLKES

WRITE (4,6)
6 FORAAT (/' LANBDA FLUX  AEIG4T ST-DEV ',
*LudDBua FLUK  wWiladl Si-DEV ',
. *LAdSwA FLUX  WEledT ST=0oV '/)
LOOP THROUGU Tak FUOUR GROUPS UF NABROW-BANO FLUXES
1DONE=0
DO 500 I=1

IST= Ipuncet

S1=IDUNc+NFLUA(L)
IhIDTd BNDwTH ’
LAMBUA=MINaAV
LINE=1

LOUP THROUGH THE PLUXES ASSOCIATED WIiTd EACH BANDWIDTH..
BL adK rlui.vs (CUNVERTED WHEN LEAD TO LERUESDS) INDLCATLE Nu
DATA Al THAT WAVELGNGTH

(¥ Jo g) wealdoad s[dweg

PO 30Q J=1ST,LST
FLX=0 (J /100.0
13x9=-o-cé
GU T \21 220,230) ,LINE
0 -uira o, 10) LANWDA [FCoR (), FLK,LEXP,EWGT (J)}, SDEV (J
J ggh% é011,1u,a1 e 3L, FlU. c,'L',IJ,jA F3.1,4dx, Fu.1,JA
0 WRITE §20) LANBDA,FCOH (J) FLx IEX2,FuGl SDLV J)
U FOLMAT J +9, 35K,14,A1,34, 78,2, %EY,15%, 34, 4. 1,5%)
0 GEL?” 50 30 AnBD Fcon J) ¢FL& (LEXP FuGI (SDEV
" 0 A, b D
0 FURH&T{ ’ L3 14 5ald f Lgf 2. V5V, 13,3 é S 4K, A 1)
0 LINE=LINE+ ,
IF (LINE 4GT. 3) LINE=1
O LAMBDA=LAMBDA+INIDTH
WRITE (b,50)
0 FOEMAT é//)
0 IDUNL=LST

PRINT LNTELKMED1ATE-BAND MAGNITUDES

WEITE (6,6U) N
60 Sghﬂag j/{'lhﬁﬂBDA MAGNIIUDE WeiGaT ST-DEV' /)
b =1,
ir (HA(’ ‘l) -L';Q- 0.\) «alND, ﬂ!li'f(l) -EH. U. .l\“u- ﬂSDLV(l)
WEIlE_(G,01) LNTBND (1), MCOM(I),
2 u(I),lnb tI) ,aswEV(l)

i ek el el et gk Sl it it Bk el ek Wb el ) ph et bl S ik Bt ) i Sk e Sl dnh ek gl b kG h mpnd k. Wk ) B e . i e ) el ek ek S s
P g A A LT 'V g SV ¥l ' PRV TV R VRN G VTV VR VR VRV VRV S Y RV SV VRV SV IV SV Y VR Y S VI TR VT ¥ ¢
R LR TR R R e o R i R R LY
St s S et bed el St Gl g i Bt et ekl St Sl ik W Gyt red e Bk Bk md ) Gk S i Sk Sd sk et g e e e W A d ek i et g e gt b ik e wh
LELE $EEEEEELLLLULLULLULLUAMNAMABAAMRMARNAN deccc e ol e CCTC
CLUC O USh N ENC L LN L OOl U O L gL =mC G CaC L SN -
CC L C L LT CCCCCCCCl T CCCCEerCrLocECcCoLcECCLCLCcCcECLCCcece

(PRI SRRV R PN PR A PR T TR VI S R E R TR TR T Tk P TN TR TR I I TR TR T PR VA TR P VA VIR N T VR 2R T Vo T PR TR T8 N T 70 P 2



FORMAT (34,I3,41,64,F4.2,75,F4.7,6X,F4.1
conrluué M ‘T ne T )
END UF STak

. WRITE (&6,02) NAME1,NAME2
62 FORMAT d///lx,luﬂ1 3x, "

GO TU 140

EXIT FiaOM PEUGHAMN

999 STOP
END

con
T

N
.
L ]

*«x ENo JF OATA FOR STAR *¥¥ ', ,3%,10A41)

lslele!
.
.

¢-9

(PRI TR TR T I TR TR PR TR I TS
e st Wk 00k el ek M h o W ik d
LVRR NG VU ¥ g VR Vg VL VR VR SAR R V g Y
LR LR R R R R
— e mh ) e ok Wb ad ek it et ek S
CCCLUUULLUULLY
L OGO UEL N =
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AND

HEN 4

eo® LLGIENLING ULF VATA EONH STAR &%

353

dD

SLALs

Schka  hELGMT

X (as) 1.{aB8)

ELP TISE

PLATE

N~
b
LA
[ oad-

1.2)¢-

FLUL ADJUSIMENT FaCTCh =

wiElunT ST-usV¥

rLUX

LARBDA

WEIGHT ST-DEY

FLUX b E1GdT ST -DEY LiMKaDA FLUX

LARMBDA

Output of Sample Program (1 of 3)
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Output of Sample Program (2 of 3)
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TAPESCAN 4.3 - GSFC TAPE ANALYSIS AND COPYING PROGRAM 0572985 11:40:13.0 INPUT VOL=WHWO0O05 (ILLAST MOD—~07-25/84) PAGE 1
OPTIONS IN EFFECT: LIST=004

HD 358 ALF AND] SL4- 67 217 -10.5 -.7 23 .7 .93 SL4- 68 72 -10.5 -.7 19 .7 1.10 SL4~ 69 28 =-10.5 -.7 19 .8 .97
CC4444FFF4CDC4CDOS44EDF64FF4FFF446FF4F44464FGFFG44F444FFGEDF64FF44FF446FF4F44464F4FF444F4F4AFF4AEDF64FF44FF446FF4F44464FAFFA44F444FF44
£4000035801360.1540002340067021700010B50000B702300R700B9502340068007200010B50000B701900B701B1002340069002800010B50000B701900B800B9700

HD 2054 HR 96 SL3-128 225: 2.0 -8.7 17 9

.9 1.00
CC444FFFFACDAFF446444EDE6FFFAFFF7444F4F446 FGFGFFG44GF4F4FF44446644444444444644666046644644466446664444444449449444944464444446444444444444444444
8400020540890960000023301280225A0002B800008B701700B901B000000000000000000000000600000000000000000000000000000000000000000000000000000

HD 4142 HR 189 SL3-129 225: —-14.3 2.2 21 1.0

1.00
CC444FFFF4CD4FFF4444EDEGFFF4FFF746FF4F 4464 FAF4FF4F4F4F4FF4444464446444444644G4666656666444444446666604460646G444444644464444644444444444444
£400041420890189000023301290225A0014B30002B202101B001B00000060006000000000060000000000000000000000000000000000000000000000000000000000

HD 10516 PHI PER SL3-187 231 -17.2 7.4

13 .9 1.00
CC44FFFFF4DCC4DCD444EDE6FFF4FFF446FF4F444F4F4FF444F4F4FF464464444444464664666666666464646666606666444646660464464664444464644660444444444444494
840010516078907590002330187023100017B20007B401300B901B000000000000000000000000000000000000000000000000000000000000000000000000000000

TAPEMARK NO 0001 BLOCK LENGTHS: MIN=21416 MAX=26770 AVG=26716 NUMBER OF BLOCKS=000099

SL2-001 Al.. 730515 005 FLIGHT SL2-002 10:30 —61.4 341 7306
EDF6FFF444446446446448440CD444FFFFFP44444440868466446FFF44444454656666686645644445CDCCCE44446644444446G444EDF6FFFG44FF7FF46FF4F444FFFA4FFFT
5320001000000000000000313B0073051500000000000000000050000000000000000000000006397830000000000000000023200020010A300061B4000341007306
SL3-273 CAL. 730625 003 FLIGHT SL3-274 CAL. 7306
EDF6FFE4446444444444464CCD444FFFFFF4444446646444044FFF4446444446544666644644445464CDCCCES44444464546456664EDF6FFF444444444446664CCDAG4FFFF
5330273000000000000000313B0073062500000000000000000030000000006000000000000000639783000000000000000002330274000000000000000313B007306

TAPEMARK NO 0002 BLOCK LENGTHS: MIN=14900 MAX=32000 AVG=23450 NUMBER OF BLOCKS=000002 A
TAPEMARK NOC 0003 —— EOV NO 001

TRUE DENSITY AT END OF PROCESSING: DEN=3

LENGTH ESTIMATE=0146 FEET 07 INCHES FOR DEN=3 AND TRTCH=STANDARD

(LENGTH ESTIMATE USUALLY ACCURATE WITHIN PLUS OR MINUS TEN PERCENT; ALMOST ALWAYS WITHIN TWENTY PERCENT)
PROCESSING OF THIS TAPE COMPLETED: TOTAL BYTES READ=0002691776 NUMBER OF DATA BLOCKS READ=000101



118 128316 98 126316 38 126315 68 126315 98 135315113 134315 79 126315 70 128315154 128315123 13231

FNOP
ENOP

$AOP

INOP
INOP ##aadxawse | IST OF 1ST & LLAST RECORD ON SO=1 waddarddsswrds
$EXE TPLIST BS

INPUT PARAMETERS ARE: AS FL=1=1 1

TAPE NO. 1 FILE NO. 1
RECORD 1 LENGTH 267740
MO 358 ALF AND  SL4- 67 217 =105
69 28 ~10.5 -7 15 8 «97

le234=

~e7 23 o7 95 SL4- 68 T2 =10e5S =7 19 7 110 SL&4-

Y1523 4 63U2023 4 65U2273 5 3U2
133 S209U1973 6 84U2153 6 6 2163 6 43U1963 6194U1773 7 12 2343 9 47 2453 9344 2243 9370 2183 9207
1513 9236 211310244 223310200 193310203 190310 49 176310144 186310234 174310199 1943 9 18 1613 9 83
1463 9 82 1443 39 12 1343 8269 1363 9155 172310119 205311106 209311 é€ 226311 2 194311 12 226311 1
3 227312 53 212312 38 206312 79 195312 27 203312 34 230312 21 235312 32 207312 61 221312 3 221312
13 218313 77 220313 27 217313 27 213314 56 241314 58 225314105 224314 59 221314 73 208314 59 211315
82 20631% 82 198315104 194315104 211316133 205314129 208314121 201315128 185315102 185316146 20231
6106 200316130 219315178 207315172 208314192 209315206 201315188 194316191 203318153 206319102 2003
15 €8 207319100 195318 99 189317147 1964317232 204317168 197318118 195319 83 197319 77 188318196 180
318151 179318118 161318124 156317164 158317176 166317184 177318180 172318155 178318 84 2063318 54 20
4318 32 200318 23 198318130 199318145 204318 79 208317 98 203317135 152317140 198317 88 206318126 2
£8318112 201318 98 204318111 202318136 200318165 201319 S7 202315 S8 207320 10 211320 27 214319 27
219319 93 227319 89 227319 B3 218319 90 223319 86 230319 71 227319 66 222319106 213315114 205319 76

212319 49 209319 42 196319 64 196319 54 205319 62 216319 54 214319 78 211319 48 213319 51 220319 3
& 226319 81 218319 70 210319 19 210319 46 206319 53 202313 36 198319 24 197319 45 196319 71 199319

77&//
?’4/44///&0 50/ GOV
Nt v 9 79)
O~ e/ 35

45 215319 61 217319 80 217319 89 209319 32 200319 Be 200319 78 204319 49 204319 20 208319 47 219315
100 222319131 216319130 214318 86 221318 88 229318131 229318134 228318133 236318120 234318 72 22331
9 B& 216319 62 215319 33 213319 33 206319 69 197319 81 196319 23 204318 30 212318 8 207318 19 1993
18 10 196318 34 1903219 33 185319 56 185319 83 183319 48 180318 52 180318 72 179318 64 179318 81 173
319 86 166319 66 167319 51 172319 45 173318 52 174318 65 174318 56 172318 27 169318 16 169518 60 17
5318 64 1B2317 5& 186317 86 185317115 181317120 179317102 176317 B84 168317 83 160317102 156318115 1
57318 92 157318 80 156318 65 151318 62 143318 65 139318 78 139318 94 142318 82 146318 82 148318 99
145318108 141318106 141318105 144317 98 149317 88 152317 76 152317 75 150317 79 150317 83 152317 87
155317 98 157317 97 157316 98 156316117 154316109 150317106 145317104 142317307 1643317 94« 147316 7
5 150316 69 148316 71 145316 66 152317 84 156317 95 153317108 144316102 167316 76 147316

70 142316 80 149316 81 163316112 127316102 125316 81 131316113 135316149 143315182 144315180 132316

5134 128315154 124315113 122314 88 123314 52 127314 19 128314 20 129314 5S4 132313105 135313102 1323
13 73 132313112 140313 87 141312100 139312 77 137312 63 134312 54 126312 38 122312 72 124312 29 129
312 45 125312 30 123311 17 126311 81 128311 63 129311 66 127311 51 131311 71 133311 84 127311 69 11
7311 31 110311 2% 110311 58 118311166 119310204 116310204 109310168 104310131 106310131 111310146 1
143 5131 1163 5122 1203 8167 1233 8208 1283 8181 1293 8123 1223 8127 1143 8174 1113 8188 1083 8183

L1033 8200 9974 8222 1003 8209 1023 8149 1043 8 90 1093 7 9TE1123 71541143 719261143 7207E1133 7228

E 1323 7244E1083 7236E£1053 7204E1023 7173 9764 Tlee 9404 7162 9084 7183 8904 7281 8954 7304E9218 735
IE9474 T3I9IESE04 TA1SES214 T411E8734 73T9EB204 7352 7864 B3I29 TT04 8285 T624 B232 7544 8211

7974 8308 T644 8243 T604 T242E8124 T270E8434 7281E8374 6332EB164 641TEBO44 642TETS74 73IA3EE9B4 7
S11E6544 7312 6244 T2TTE6SS4 7274E6854 726BE66B4 T2S1E6074 7260 S604 7282 5614 T3I01ESHEE4 TI29ESTI4
T3I38E5814 T328ES5794 &3I3IES904 6324Ec1S4 6292E6294 6266E63I4 6259E63B4 S5279E6284 S30BES984 S3I15ESET7H

O E31TES504 6303E5999 6293E5524 S305E£5524 S3I14ES5434 S28TES334 S240ES5304 S5232E5224 S264ES5134 S2T70ES09

4 5229E5094 519865014 S221E4734 627364354 6296E4134 628964154 627TE43T4 6290E4584 S342EA6B4 5365E46
74 S3T1E94584 5381E4424 5392E4204 5381E4074 S5343E4034 5309E4034 S281E4034 5242C 4064 S188E 4094 S148ES

104 S139E4054 5133E£3934 S139E3784 5174£3604 S226E3464 5275E3424 529TESS504 S293E3664 4259E3884 4211F
4044 4150E9114 4 94E4084 4 61E3964 4 7673814 4125 E4114 4 95E3964 4 B3E368B4 4184E3I524 4256

F3434 4291E34%4 42B6E3464 4240E3414 4200E3384 4194E338B4 4156E3264 4141E3064 41T74E3024 A193E3134 419

S5F3124 4212E29549 4243K 2874 4264E2964 4261E3074 3223€3114 3165E3054 3120E2904 3 99E2724 4 BIE25T4 4

8SE2504 4 93IE2524 4 9T7E2624 4119E2824 3138E3084 311BE3I264 3 6TE3I164 I 24E289% 3 42£2614 3 BOE24TS 3
114E2454 3116E2564 3 8TE2654 3 5S59E2694 3161E2664 3255E2614 3323E2574 3359E£2524 A4379E2514 4390E2534
439282584 43B83E2684 3356E2774 3322£2874 3281E2%64 3246E3034 3215€3094 3193E3134 3183E3154 31T74E3154
3169E3164 4161E3154 4151E3244 413763304 4119E3384 4110E2474 4104 000 00 00 71 10150 63 15225 73
18117 58 19 42 58 19 57 76 18 34 99 17 80 112 15 95 115 11373 133 B206€£185 6339E230 5281E27
8 3174 KD 432 BET Cas SL 3~ 78 2253 9.1 =12.5 24 1.0 .93 SLI=- 79 772 Fel =12.5 19 1.0 1.



=

Geb6

TEYYY]
1 0CU4S7S 2 00U38S5S 1 0CU3STS 1 00U4285 2 00US645 3 Q0UG205 3 00US435 3 00US1SS 3 00US575 3 00UST2S
4 COURSSED. 4 00UD305. 4 0QUSE1S 4 00 599% 4 00US91S 4 QO0USSTS & 00US23% & 00UAB0S 4 DOUATOS 4 00 5459
£ 5 00 5985 6 00 S07S 5 00U428%5 4 00U4215 3 O00U4145 3 00U4225 3 COUSD7?S & 00 6065 € 00 6095 & 00 57

.35 6 00 S875 6 0G €335 .7 00 6605 8 00 6225 7 00 5905 7 00 €135 8 00 681510 00 731510 00 744510 00 7

54510 00 753510 U0 737510 00 729510 00 751510 00 786510 00 793510 00 791510 00 799516 00 805510 00
786510 00 766510 00 792510 06 857513 0Q 752510 00 735510 00 779510 00 796510 00 786510 €O
826510 00 907515 00 892510 11 877511 S0 817511 85 7€1531 74 678511 11 716511 =1 712512 70 726512 3

% 759912 26 _R00513 77 827513 58 6819513 17 651514 45 9204515 3 942516 27 970517 44 557517 Se S$32517
26 958518 46 943518 64 928519 30 934513 11 100420 58 106420 54 111420 25 117420 33 120420 25 121419
19 123419 34 122419 7 116419 17 117419 5 115419 19 106419 46 998519 70 102419 50 103419 5S4 10341

9 52 106418 8 108418 9 111418 5 116418 24 125417 29 131417 38 132416 25 134416 10 137415 18 1484
15 23 151414 26 157414 2 162413 12 164413 2 161413 9 157413 22 149413 20 145413 9 144413 10 142
415 23 140413 19 140412 17 141412 12 139412 17 136412 17 134412 B8 132412 2 129412 1 126412 14 12
9412 92 126411 74.131411 64 138411 43 145410 23 151410 25£153410 94E£1514 9 38€151¢ 9 19E€1504 9 191
494 9 31E£1504 9 36E1524 9 16E1534 9 49E1494 9 10E1464 9 16E1454 5 3E1464 8 16E£1454 8 28E1434 B 26F
1404 B8 28E1394 8 40E1404 8 44£14924 8 39£1454 8 32E1454 B 22E1454 8 22E1424 8 27E1394 8 17E1364 B S

£1454 8 22£1394 8 16E1314 8 SE1204 8 31E1114 8 95€£1064 S105E993% 9 70E£9445 9 47E924% 9 &
6E92G55 9. 45E9535 B8 43£9725 8 61E1024 8 S0E1104 7 40E1144 7 28E11%54 6 #44E1184 6 25E1204 6 23E1214 6
10E1234 5 3E1244 S 14E1174 5 27E1164 S5 27E1184 S5 17€E1184 5 9E1214 5 3E1284 & 3E1334 & £E1364 &

i12E1819 3 SE1424 3 4£1484 3 18E1534 3 12E1604 3 21E1664 2 6E1724 2 12E1884 2 10E1954 2 12€1994

2 3E1904 2 3

000 00 00 000 0O GO 00O O

5 Q0 D00 OC 00 OCO OO0 00 000 0C 00 000 00 OCG 428 9 00 394 17 27 363 17 1 352 10 31€E374 6 68 000
0 00 Q080 00 €O HD 593 HD 593  SL3- 78 225% 948 -17e8 22 1.0 97 SL3~ 79 773 98 ~17.8 2
1.0 1.04

0.98



32 326417155 294417134 280417173 309417172 316417160 318417121 330417 94 353417 87 320417 79 303417

7 327417 22 375417 49 386417 37 399417 19 435817 9 397417 22 329417 64 327417116 329417108 32441
7 78 317417 82 345417 61 3T1417 41 350417 47 383417 47 393417 79 372417 82 359417 25 371417 77 3604
17 39 362417 47 369417 55 347417 81 341417 65 357417 71 367417 42 381417 24 3590417 73 405417 67 415
417 41 401417 42 389417 16 377417 S7 374417 16 405416 19 426416 32 4338416 24 438416 11 437416 10 44

3416 45 444416 34 438416 3 423416 14 417416 27 421416 16 431416 49 434416 29 437416 30 439416 81 &

45416 96 467416 52 500416 22 492416 26 456416 5 446416 20 471416 12 456416 67 488416 16 4TT416 35
481816 15 ABT416 25 478416 9 46541¢ 32 4TS416 43 490416 65 4T2416 54 445416 22 4942416 16 454416 18

459416 18 452416 31 440816 55 441415 50 450415 43 457415 67 462415 B7 476415 T8 490415 63 489415 3

4 484415 12 475415 B 461415 & 443415 35 435415 65 430415 79 423415 45 434415 12 454415 14 468415
29 485415 29 515415 B8 528415 22 516415 21 494415 20 474415 57 461415 72 473415 56 489415 45 492415
. 58 476415 52 462414 60 464414 75 471414 85 473414 86 461414 84 446414 76 455414 97 466414102 48041
4110 489414 B8 484414 52 475314 31 462414 15 457414 17 458414 28 458414 26 471414 23 480414 36 4894
14_T72 4944814 85 497414 69 483414 59 465414 75 447414 65 481414 61 457414 19 458414 20 483
414 53 498414 B2 ASBALlA T6 438414 11 454414 34 456414 14 429814 79 435414 47 429414 25 447414 26 A4S
8414 46 419414 17 419414 25 413414 27 379414 38 3414164 SE 343414 28 371414 38 372414 34 366414127 3

58414114 356414 60 361414 3 364414 34 375614 84 352414 E1 319414 S9 315414 21 319414 21 323414 46

332413 27 324413 25 298413 17 305413 17 328413 45 330413 87 312413 62 301413 49 298413 46 293412 16

293412 41 304412 26 310412 33 287412 6 274412 65 274412 48 273412 21 2666412 18 275411 30 295411 5

4 287411 11 283411 43 274411 64 260411 13 275411 18 277411 6 262410 30 254410 295 259410 318 270410

8 275410 2 273410 B 283410 24 2824 9 S1 2664 9 41 2564 9 31 2564 9 33 2594 9 45 2534 9 30 2554 S
10 2554 9 00 2514 9 13 2554 9 2 25564 9 2 2474 9 & 2464 9 41 2554 9101E2594 B8109E2694 B8102E2754
8 T6E269% B 14E2564 8 26E2504 8 22€2504 8 9E2524 8 3IBER514 8 42E2584 B SOE2618 7 A2E2698 7 ASE27as

7 32E27464 7 SE2684 T 27E2774 7 322914 7 21E£2934 7 2202944 7 32E2824 6 31E278B4 € 65SE2754 6 8BE276

4 & 90E2764 €6 T°C £2524 6 RE27S6 6 T9E2744 6 61E2T94 6 4TE28B44 6 23E2834 6 S2E2754 6 BOE2E
94 6 B3E2734 S5 96K2874 5122E2914 S 7SE2994 S 3IBE3I034 & 66E3024 &4 BTEI0SS & THEI0S4 4 ET7E3IL1T4 4 B3IES
164 4 90E2954 4 S3E2834 3 18E2954 3 11£3244 3 31E3364 3 61E3234 3 TBE3104 3 86E3144 3 94E3244 3 90E
3384 3 S9E3034 3 23E2954 2 TE2974 2 (0E3054 2 00E3I194 2 00E3274 2 O0E3I244 2 00E3I194 2 00E3134 2 0O

E3064 2 00E3034 2 00E3094 2 G0E3274 2 OCE3S34 2 00E3584 2 O00E3414 2 O00E3244 2 O0DE3214 2 00E3204 2 O

CE3304 2 OOE3%24 2 O0E3774 2 00£3764 2 NOE3564 2 O0E3284 2 O00E3284 2 0O0E3294 2 00E3404 2 00E 3394 2

GOE3434 2 O0E3474 2 00E3524 1 QO

. 00C 00 0O
U249 2 90 250 12154 273 16174 250 17 14 230 16 19 223 15 29 223 14 56 252 14 26 276 12 70 284 8 8
9E271 4 71 000 00 00

*xwxx JOB DONE.

SWED LPS

s
SNOP wwewnsexw TOISCI AW AR RN TDISCI (LR 22 TDISCI LAAA S 2 TDIS
INOP wawnuws TOISCI (2222 2T TDISCI EENRE N TDISCI thmren TDIS



FILE 1
P

.
{£%36O 1.52e-09 0.4 6.30U 1362 2.02e-09 0.4 6.5U 1364 2.27e-09 0.5

-09 0.6

RECORD 1

.6 1372 2.

ASCII LIST OF (C-24787

4800 BYTES

16e-09 0.6

.3U 1366 2

4.3U 1374 1.96e-09 0.6 15.4U 1376 1.77e-09 0.7

1382 2.24e-09 0.9 37.0 1384 2.18e-09 0.9 20.7 1386 1.91e-09 0.9 23.6 1388 2
-09 1.0 20.3 1394 1.90e-09 1.0 4.9 1396 1.76e-09 1.0 14.4 1398 1.86e-09 1.0
1404 1.61e-09 0.9 8.3 1406 1.46e-05 0.9 8.2 1408 1.44e-0% 0.5 1.2 1410 1
-09 1.0 11.9 1416 2.05e-09 1.1 10.6 1418 2.08%e-09 1.1 6.6 1420 2.26e-09 1.1
1426 2.27e-09 1.2 5.3 1428 2.12e-09 1.2 3.8 1430 2.06e-09 1.2 7.9 1432 1
-08 1.2 2.1 1438 2.35e-05 1.2 3.2 1440 2.07e-09 1.2 6.1 1442 2.21e-09 1.2
1448 2.20e-09 1.3 2.7 1450 2.17e-09 1.3 2.7 1452 2.13e-09 1.4 5.6 1454 2
-09 1.4 5.9 1460 2.21e-09 1.4 7.3 1462 2.08e-09 1.4 5.9 1464 2.11e-09 1.5
1470 1.%94e-09 1.5 10.4 1472 2.11e-09 1.4 13.3 1474 2.05e-09 1.4 12.9 1476 2

-09 1.5 10.2
1492 2.08e-09 1.4 19.2
~09 1.9 10.2
1514 2.04e-09 1.7 16.8
-09 1.8 15.1
1536 1.77e-09 1.8 18.0

1482 1.85e-~

1504 2.00e-

1526 1.7%e-~

0% 1.6 14.6
1494 2.08e-09 1.5 20.6
09 1.9 6.8
1516 1.97e-09 1.8 11.8
09 1.8 11.8
1538 1.72e-09 1.8 15.5

1484 2.02e-~

1506 2.07e-

1528 1.6le-

09 1.6 10.6
1496 2.01e~-09 1.5 18.8
09 1.9 10.0
1518 1.95e-09 1.9
09 1.8 12.4
1540 1.78e-09 1.8

8.3

8.4

1486 2.00e-09 1.6

1498 1

1508 1.95e-09 1.8

1520 1

1530 1.56e-09 1.7

1542 2

-09 1.8 2.3 1548 1.98e-09 1.8 13.0 1550 1.9%e-09 1.8 14.5 1552 2.04e-09 1.8
1558 1.92e-09 1.7 14.0 1560 1.98e-09 1.7 8.8 1562 2.06e-09 1.8 12.6 1564 2
-09 1.8 11.1 1570 2.02e-09 1.8 13.6 1572 2.00e-09 1.8 16.5 1574 2.0le-09 1.9
1580 2.11e-09 2.0 2.7 1582 2.14e-09 1.9 2.7 1584 2.19e-09 1.9 9.3 1586 2
-09 1.9 9.0 1592 2.23e-09 1.9 8.6 1594 2.30e-09 1.9 7.1 1596 2.27e-09 1.9
1602 2.05e-09 1.9 7.6 1604 2.12e-09 1.9 4.9 1606 2.09e-09 1.9 4.2 1608 1
-09 1.9 6.2 1614 2.16e-09 1.9 5.4 1616 2.14e-09 1.9 7.8 1618 2.11e-09 1.9
§%§624 2.26e-09 1.9 8.1 1626 2.18e-09 1.9 7.0 1628 2.10e-09 1.9 1.9 1630 2
%9 1.9 3.6 1636 1.98e-09 1.9 2.4 1638 1.97e-09 1.9 4.5 1640 1.96e-09 1.9
1646 2.17e-09 1.9 8.0 1648 2.17e-09 1.9 8.9 1650 2.09e-092 1.9 5.2 1652 2
-09 1.9 4.9 1658 2.04e-09 1.9 2.0 1660 2.08e-09 1.9 4.7 1662 2.1%9-09 1.9
1668 2.14e-09 1.8 8.6 1670 2.21e-09 1.8 8.8 1672 2.2%9e-09 1.8 13.1 1674 2
-09 1.8 12.0 1680 2.34e-09 1.8 7.2 1682 2.23e-09 1.9 6.6 1684 2.16e-09 1.9
1650 2.06e-09 1.9 6.9 1692 1.97e-09 1.9 8.1 1694 1.96e-09 1.9 2.3 1696 2
-09 1.8 1.9 1702 1.9%9e-09 1.8 1.0 1704 1.96e-09 1.8 3.4 1706 1.90e-09 1.9
1712 1.83e-09 1.2 4.8 1714 1.80e-09 1.8 5.2 1716 1.80e-09 1.8 7.2 1718 1
-09 1.9 8.6 1724 1.66e-09 1.9 6.6 1726 1.67e-09 1.9 5.1 1728 1.72e-09 1.9
1734 1.74e-09 1.8 5.6 1736 1.72e-09 1.8 2.7 1738 1.69e-09 1.8 1.6 1740 1
-09 1.7 5.8 1746 1.86e-09 1.7 8.6 1748 1.85e-09 1.7 11.5 1750 1.81e-09 1.7
1756 1.68e-09 1.7 8.3 1758 1.60e-09 1.7 10.2
ASCII LIST OF C-24787
FILE 1 RECORD 2 4800 BYTES
1760 1.56e-09 1.8 11.5 1762 1.57e-09 1.8 9.2 1764 1.57e-09 1.8 8.0 1766 1
-9 1.8 6.5 1772 1.39%9e-09 1.8 7.8 1774 1.3%e-09 1.8 9.4 1776 1.42e-09 1.8
%%%782 1.45e-02 1.8 10.8 1784 1.41e-09 1.8 10.6 1786 1.41e-09 1.8 10.5 1788 1
-09 1.7 7.6 1794 1.52e-09 1.7 7.5 1796 1.50e-09 1.7 7.9 1798 1.50e-09 1.7
1804 1.57e-09 1.7 9.7 1806 1.57e-09 1.6 9.8 1808 1.56e-09 1.6 11.0 1810 1
-09 1.7 10.4 1816 1.42e-09 1.7 10.7 1818 1.43e-09 1.7 9.4 1820 1.47e-09 1.6
1826 1.45e-09 1.6 6.6 1800 1.52e-09 1.7 8.4 1805 1.56e-09 1.7 9.5 1810 1



-09 1.6 7.6 1825 1.47e-09 1.6 7.0 1830 1.42e-09 1.6 8.0 1835 1.49e-09 1.6
1850 1.25e-09 1.6 8.1 1855 1.31e-09 1.6 11.3 1860 1.35e-09 1.6 14.9 1865 1
-09 1.6 11.8 1880 1.28e-09 1.6 9.4 1885 1.26e-09 1.6 3.8 1890 1.26e-09 1.5
1905 1.34e-08 1.5 7.9 1910 1.26e-09 1.5 7.0 1915 1.28e-09 1.5 15.4 1920 1
%%% 1.5 15.4 1935 1.24e-09 1.5 11.3 1940 1.22e-0% 1.4 8.8 1945 1.23e-09 1.4
§960 1.2%9¢-092 1.4 5.4 1965 1.32e-09 1.3 10.5 1970 1.35e-09 1.3 10.2 1975 1
-0% 1.3 8.7 1550 1.41e-09 1.2 10.0 1995 1.3%e-09 1.2 7.7 2000 1.37e-09 1.2
2015 1.22e-09 1.2 7.2 2020 1.24e-09 1.2 2.9 2025 1.2%e-09 1.2 4.5 2030 1
-09 1.1 4.1 2045 1.28e-09 1.1 6.3 2050 1.2%e-09 1.1 6.6 2055 1.27e-09 1.1
2070 1.27e-09 1.1 6.9 2075 1.17e-09 1.1 3.1 2080 1.10e-09 1.1 2.5 2085 1
-09 1.0 20.4 2100 1.16e-095 1.0 20.4 2105 1.09e-09 1.0 16.8 2110 1.04e-09 1.0
2125 1.14e-09 0.9 13.1 2130 1.16e-09 0.9 12.2 2135 1.20e-09 0.8 16.7 2140 1
-09 0.8 12.3 2155 1.22e-09 0.8 12.7 2160 1.14e-09 0.8 17.4 2165 1.11e-09 0.8
2180 9.97e-10 0.8 22.2 2185 1.00e-09 0.8 20.9 2190 1.02e-09 0.8 14.9 2195 1
-09 0.7 15.4E 2210 1.14e-09 0.7 19.2E 2215 1.14e-09 0.7 20.7E 2220 1.13e-09 0.7
E 2235 1.05e-09 0.7 20.4E 2240 1.02e-09 0.7 17.9 2245 9.76e-10 0.7 16.6 2250 9
-10 0.7 24.1 2265 8.95e-10 0.7 30.4E 2270 9.21e-10 0.7 35.3E 2275 9.47e-~10 0.7
E 2290 8.73e-10 0.7 37.9E 2295 8.20e-10 0.7 35.2 2300 7.86e-10 0.8 32.9 2305 7
-10 0.8 21.1 2300 7.97e-10 0.8 30.8 2310 7.64e-10 0.8 24.3 2320 7.60e-10 0.7
E 2350 8.37e-10 0.6 33.2E 2360 8.16e-10 0.6 41.7E 2370 8.04e-10 0.6 42.7E 2380 7
-10 0.7 31.2 2410 6.24e-10 0.7 27.7E 2420 6.55e-10 0.7 27.4E 2430 6.85e-10 0.7
2460 5.60e-10 0.7 28.2 2470 5.61le-10 0.7 30.1E 2480 5.66e-10 0.7 32.9E 2490 5
-10 0.6 33.3E 2520 5.90e-10 0.6 32.4E 2530 6.15e-10 0.6 29.2E 2540 6.29e-10 0.6
E 2570 6.28e~-10 0.5 30.8E 2580 5.98e-10 0.5 31.5E 2590 5.67e-10 0.6 31.7E 2600 5
-10 0.5 30.5E 2630 5.52e-10 0.5 31.4E 2640 5.43e-10 0.5 28.7E 2650 5.33e-10 0.5
E 2680 5.13e-10 0.5 27.0E 2690 5.09e-10 0.5 22.9E 2700 5.0%9e-10 0.5 19.8E 2710 5
-10 0.6 29.6E 2740 4.13e-10 0.6 28.9E 2750 4.15e-10 0.6 27.7E 2760 4.37e-10 0.6
E 2790 4.67e-10 0.5 37.1E 2800 4.58e-10 0.5 38.1E 2810 4.42e-10 0.5 39.2E 2820 4
-10 0.5 30.9E 2850 4.03e-10 0.5 28.1E 2860 4.03e-10 0.5 24.2E 2870 4.06e-10 0.5
%%%900 4.05e-10 0.5 13.3E 2910 3.93e-~10 0.5 13.9

ASCII LIST OF C-24787

FILE 1 RECORD 3 1728 BYTES

E 2920 3.78e-10 0.5 17.4E 2930 3.60e-10 0.5 22.6E 2940 3.46e-10 0.5 27.5E 2950 3
-10 0.4 25.9E 2980 3.88e-10 0.4 21.1E 2990 4.04e-10 0.4 15.0E 3000 4.11le-10 0.4
E 3030 3.81e-10 0.4 12.5E 3000 4.11e-10 0.4 9.5F 3020 3.96e-10 0.4 8.3E 3040 3
-10 0.4 29.1E 3100 3.44e-10 0.4 28.6E 3120 3.46e-10 0.4 24.0E 3140 3.41e-10 0.4
E 3200 3.26e-10 0.4 14.1E 3220 3.06e-10 0.4 17.4E 3240 3.02e-10 0.4 19.5E 3260 3
-10 0.4 24.3E 3320 2.87e-10 0.4 26.4E 3340 2.96e-10 0.4 26.1E 3360 3.07e-10 0.3
E 3420 2.90e-10 0.3 9.9E 3440 2.72e-10 0.4 8.9E 3460 2.57e-10 0.4 8.9E 3480 2
-10 0.4 11.9E 3540 2.82e-10 0.3 13.8E 3560 3.08e-10 0.3 11.8E 3580 3.26e-10 0.3
E 3640 2.61e-10 0.3 8.0E 3660 2.47e-10 0.3 11.4E 3680 2.45e-10 0.3 11.6E 3700 2
-10 0.3 16.1E 3760 2.66e-10 0.3 25.5E 3780 2.61e-10 0.3 32.3E 3800 2.57e-10 0.3
E 3860 2.53e-10 0.4 39.2E 3880 2.58e-10 0.4 38.3E 3900 2.68e-10 0.3 35.6E 3920 2
-10 0.3 24.6E 3980 3.03e-10 0.3 21.5E 4000 3.09e-10 0.3 19.5E 4020 3.13e-10 0.3

E 4080 3.16e-10 0.4 16.1E 4100 3.1%9e-10 0.4 15.1E 4120 3.24e-10 0.4 13.7FE 4140 3
-10 0.4 10.4
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