
University of Nebraska - Lincoln University of Nebraska - Lincoln 

DigitalCommons@University of Nebraska - Lincoln DigitalCommons@University of Nebraska - Lincoln 

Edward Schmidt Publications Research Papers in Physics and Astronomy 

May 1996 

FAR-ULTRAVIOLET STELLAR PHOTOMETRY: FIELDS CENTERED FAR-ULTRAVIOLET STELLAR PHOTOMETRY: FIELDS CENTERED 

ON ρ OPHIUCHI AND THE GALACTIC CENTER ON  OPHIUCHI AND THE GALACTIC CENTER 

Edward G. Schmidt 
University of Nebraska-Lincoln, eschmidt1@unl.edu 

George R. Carruthers 
E. O. Hulburt Center for Space Research, Naval Research Laboratory, Washington, DC 

Follow this and additional works at: https://digitalcommons.unl.edu/physicsschmidt 

 Part of the Physics Commons 

Schmidt, Edward G. and Carruthers, George R., "FAR-ULTRAVIOLET STELLAR PHOTOMETRY: FIELDS 
CENTERED ON ρ OPHIUCHI AND THE GALACTIC CENTER" (1996). Edward Schmidt Publications. 15. 
https://digitalcommons.unl.edu/physicsschmidt/15 

This Article is brought to you for free and open access by the Research Papers in Physics and Astronomy at 
DigitalCommons@University of Nebraska - Lincoln. It has been accepted for inclusion in Edward Schmidt 
Publications by an authorized administrator of DigitalCommons@University of Nebraska - Lincoln. 

https://digitalcommons.unl.edu/
https://digitalcommons.unl.edu/physicsschmidt
https://digitalcommons.unl.edu/physicsresearch
https://digitalcommons.unl.edu/physicsschmidt?utm_source=digitalcommons.unl.edu%2Fphysicsschmidt%2F15&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/193?utm_source=digitalcommons.unl.edu%2Fphysicsschmidt%2F15&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unl.edu/physicsschmidt/15?utm_source=digitalcommons.unl.edu%2Fphysicsschmidt%2F15&utm_medium=PDF&utm_campaign=PDFCoverPages


THE ASTROPHYSICAL JOURNAL SUPPLEMENT SERIES, 104: 101-1 15,1996 May 
O 1996. The American Astronomical Society. All rights reserved. Rinted in U.S.A. 

FAR-ULTRAVIOLET STELLAR PHOTOMETRY: FIELDS CENTERED ON p OPHIUCHI 
AND THE GALACTIC CENTER 

EDWARD G. SCHMIDT 
Department of Physics and Astronomy, The University of Nebraska, Lincoln, NE 68588-01 1 1; eschmidt@unlinfo.unl.edu 

AND 

GEORGE R. CARRUTHERS 
E. 0. Hulburt Center for Space Research, Code 7609, Naval Research Laboratory, Washington, DC 20375-5320 

Received I995 October 4; accepted 1995 November 3 

ABSTRACT 

Far-ultraviolet photometry is presented for 12 1 objects in a 20" diameter field centered on p Oph and foz 649 
objects in a field covering the Galactic center. Broadband magnitudes with effective wavelengths of 1375 A and 
178 1 A are given. The Galactic center field overlaps two fields which were discussed in an earlier paper. Eighty- 
eight percent of the ultraviolet objects in the p Oph field were identified with visible stars using the SIMBAD 
database, while only 9% of the objects are blends of early-type stars too close together to separate with our resolu- 
tion. The photometric calibration was studied in detail, and corrections for nonlinearity were derived for the fields 
analyzed earlier as well as those discussed here. For stars in common between the Galactic center field and 
the previous fields, a comparison of the magnitudes yielded estimates of the internal errors of the magnitudes of 
( T , ~ , ~  = 0.13 mag and = 0.21 mag. A collated list of stars in the fields covering the Galactic center and 
incorporating the revised calibration is presented and compared with the S201 data of the same region. The 
properties of the sample of ultraviolet objects in the p Oph field are briefly commented upon. 

Subject headings: Galaxy: center - ISM: individual (p Ophiuchi) - stars: fundamental parameters - 
surveys - ultraviolet: stars 

1.  INTRODUCTION 2. THE OBSERVATIONS 

In previous papers (Schmidt & Carruthers 1993a [hereafter 
Paper I], b [hereafter Paper 111, 1995 [hereafter Paper III]), 
we presented far-ultraviolet stellar photometry for four celes- 
tial fields. In this paper we present broadband magnitudes for 
two more fields. The far-ultraviolet ~agni tudes  have effective 
wavelengths of 1375 A and 178 1 A, .as was the case for the 
photometry of Paper 111. 

One field covers the region ofthe Galactic center and bridges 
the area between the fields discussed in Paper 111. The other 
includes upper Scorpius and part of Ophiuchus with its center 
near p Oph. Gordon et al. ( 1994) studied the properties of the 
reflection nebula in this region using some of the same images 
as analyzed here. 

The Galactic center field was selected for several reasons. 
Because it overlaps two previously studied fields, comparisons 
of the magnitudes for stars in common allow an objective esti- 
mate of the internal accuracy. In addition, the three fields pro- 
vide coverage of a continuous strip of sky slightly over 40" in 
length along the Galactic plane and 13" in width at its narrow- 
est point. Since this region exhibits a large range of extinction 
(see Paper III), it will be very useful for studies of the variation 
of the interstellar extinction law with location. 

The p Oph field was selected for study because of the dust 
clouds in that region. In addition, photometry for the stars will 
be a useful supplement to the study by Gordon et al. ( 1994) of 
the upper Scorpius reflection nebula. 

As was the case for the images discussed in Paper 111, the 
data used here were obtained with two NRL Far-Ultraviolet 
Cameras (FUV Cam) flown aboard Space Shuttle mission 
STS-39 in 199 1 April and May. These cameras had broadband 
spectral sensitivity with effective wavelengths of 1375 A 
(camera 1 ) and 178 1 A (camera 2). Both have fields nearly 20" 
in diameter. Further details regarding the instrumentation can 
be found in Paper I11 and references given there. The details 
of the mission and the instrumentation can also be found 
on the World Wide Web at http://bradbury.nrl.navy.mil/ 
bdchome.htm1. 

The attributes of the images are listed in Table 1. The first 
three columns list the identification of the fields and the UT 
date and time of the middle of the exposure sequences. The 
celestial coordinates of the field centers are given in columns 
(4) and (5). Column (7) lists the exposure times for the frames 
used in this investigation. Finally, the last two columns give 
information on the calibration and are discussed below. Figure 
1 (Plates 2-5) presents prints of both fields taken with each of 
the cameras. 

The methods used in the extraction of the data were nearly 
identical with those used previously. The reader should consult 
Papers 1-111 for the details. The few departures from the earlier 
data treatment are described after the next paragraph. 

In Tables 2 and 3 we list the ultraviolet objects found in the 
two fields. The first column is a running number for reference 
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