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ABSTRACT. In order to study the small-scale structure of hot interstellar gas, we obt&aredltraviolet
Soectroscopic Explorer interstellar Ovi absorption spectra of four post—extreme horizontal branch stars in the
globular cluster NGC 6757I(b] = [336250,— 2563] d = 3.9 kpe,= —1.7 kpc). The good-quality spectra
of these stars allow us to measure both lines of the @oublet at 1031.926 and 1037.617 e close proximity

of these stars permits us to probe the hot interstellar gas over angular scales of2ei 2corresponding to
spatial scales 0£2.5-10.1 pc. On these scales we detect no variations in tiecBlumn density and velocity
distribution. The average column density lgg (N(O vi)) = 14.34+ 0.02 log(N,(O vi)) = 13.98 ). The
measured velocity dispersions of thev®absorption are also indistinguishable. Including the earlier results
of Howk et al., this study suggests that interstellavOis smooth on scalead < 12' , corresponding to a
spatial scale 010 pc, and is quite patchy at larger scales. Although such small scales are only probed in a
few directions, this suggests a characteristic size scale for the regions producing collisionally ionizad O
the Galaxy.

1. INTRODUCTION observatories. Of these, @ absorption is the most important

The phase structure of the interstellar medium (ISM) of gal- diagnostic to understanding gas in this temperature regime,
axies is ultimately determined by kinetic and radiative energy SiNce it cannot be produced via photoionization in the ISM of
input from stars. The heating and ionization of the cold and 9@laxies, because the required path lengths would be too large
warm phases of the ISM are principally determined by the (S€€ Savage et al. 2003). _ _ o
effects of stellar UV photons on both atoms and dust grains Measurements of Q1 absorption at high Galactic latitudes
and the interactions of cosmic rays with the gas (see Wolfire N2ve accumulated in recent years via observations withahe
et al. 1995). The hotter phases of the ISM ultimately owe their Ultraviolet Spectroscopic Explorer (FUSE; see Wakker et al.

existence to the injection of energy into the ISM by stellar 2003; Savage et al. 2003; Zsargbal. 2003, and references
winds and supernovae. therein). Spitzer (1956) initially predicted a widespread distri-

Hot (T ~ 10° K) X-ray—emitting gas is produced in high- Putionof hotgas in the Galactic halo in order to confine neutral

velocity shocks, a process whose basic outline is understoodclouds seen at high latitudes. However, it is clear that the
The subsequent evolution of hot material, including its cooling Nalo as seen in Q1 is not the elegant, smooth halo in the
and interactions with the cooler gas phases, is not well under-idealized models of Spitzer. Instead, the distribution ofiO
stood. These processes can be probed observationally using/hile grossly consistent with a thickened layer of hot gas
resonant absorption lines from lithium-like ionsG Nv,and ~ about the Milky Way’s disk, is quite complicated (Savage et
O v1, which are produced in collisionally ionized gas at “co- al. 2003), with a wealth of structure on many scales. Indeed,
ronal temperaturesT(=~ 10° K; Sutherland & Dopita 1993). using FUSE observations of a series of closely spaced early-
These ions have a range of ionization energies correspondingyPe stars in the Large and Small Magellanic Clouds (LMC
to a range of temperatures in equilibrium, and all have reso-and SMC), Howk et al. (2002a) found large variations iviO

nance doublet transitions that are accessible to modern Uvcolumn densities over small angular scales, often fina@o
variations inN(O vi) between pairs of stars separated by

] O 1 1 1
! Based on observations made with the NASA-CNES-G®A Ultraviolet 0°3 = A = 5°0. This variation on small angular scales extends

Spectroscopic Explorer. FUSE is operated for NASA by the Johns Hopkins ~ tO large angular scales (Savage et al. 2000, 2003).
University under NASA contract NAS 5-32985. However, the spatial/angular structure seen int@olumn
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we have obtaineBUSE spectra of four post—extreme horizontal

; branch (post-EHB) stars in the globular cluster NGC 6752
‘ | NGC 6752 | (I, b] = [336°50,— 25°63],d = 3.9kpc,z = —1.7 kpc; Harris
1996). Figure 1 shows a near-ultraviolet (NUV) image &
1620 A) of NGC 6752 obtained with the Ultraviolet Imaging
Telescope by Landsman et al. (1996) during the Astro-2 mission
of the Space ShuttlEndeavour in 1995. We have marked our
four post-EHB targets, indicating the angular separations (in
arcminutes) between each pair. For referen¢es about 1 pc
at the distance of NGC 6752.

The choice of stars in a single globular cluster allows us to
probe the degree of variation in the coronal temperature gas
: over small angular (2—89) and spatial€£2.5-10.1 pc) scales.

o " Furthermore, the choice of hot, highly evolved globular cluster
i ; stars is important; such stars have proven to provide the least
complicated stellar continua in the regions near interstellar

e

d . O vi (Howk et al. 2003), allowing very accurate column density
- " = determinations. Indeed, Population | OB-type stars, such as
21 ; . /. 3 those used as background sources in the LMC and SMC, can
; R . have quite complex (and even temporally variable) continua in
Bastar d the regions near interstellar @, because of their outflowing

stellar winds (Lehner et al. 2001a; Howk et al. 2002b; Hoopes
Fio. 1.—NUV (\, = 1620 A) UIT image of NGC 6752, with our back-  €tal. 2002). The current study av0|d§th|s source of uncertainty.
ground post-EHB stars marked. The separation of these stars are marked, where In the remainder of the paper, we will present the observations
1'= 1 pc at the distance of 3.9 kpc of the globular cluster. All these stars were (§ 2) and an analysis (§ 3) of tifJSE O vi data, demonstrating
observed in the MRDSA( x 20" ) aperture BIUSE to exclude fainter stars that there is no detectable variability N(O VI) between our
that could contaminate our spectra. four sight lines. In § 4, we discuss the implications of our mea-
surements and compare them with the previous study of Howk

densities potentially provides us with a tool for understanding et al. (2002a). Lastly, we present concluding remarks in § 5.
the physical properties of the regions in whiclvOs produced.

In particular, the scales of the structures seen iniQdikely

indicate the physical dimensions of typicaMDregions, while 2. FUSE OBSERVATIONS AND DATA REDUCTION

an analysis of the amount of changeN(fO vi) and the size We obtained far-ultraviolet spectra of our four target post-

scale of variations could lead to information about the topology EHB stars using-USE (which is described in detail by Moos

of the Ovi—bearing structures. et al. [2000] and Sahnow et al. [2000]) in 2002 April and June
The results of Howk et al. (2002a) have, to date, been theas part of the Guest Investigator program C076 (PI: J. C.

only thorough analysis of the structure ofv®on small scales.  Howk). The basic parameters of the observations are sum-

They found column density variations on even the smallest scalesmarized in Table 1, including pertinent information about our

they were able to probeAg = 1.8 ), although their data set in- target stars. Each target was observed using the MDRS

cluded only two pairs of sight lines with separations undér 10 (4" x 20") apertures, with the detectors in photon-address, or
To investigate the structure of @ on smaller angular scales, time-tag (TTAG), mode. The MDRS apertures were used with

TABLE 1
OBSERVATION SUMMARY
| b texp

Object R.A. Decl. (deg) (deg) (ks) SIN ID Observation Date
NGC 6752-UIT-1....... 19 10 54.50 —-59 59 46.40 336.48 —25.64 30.3 11 CO0760101 2002 Apr 10
NGC 6752-B2004...... 1911 04.78 —-595759.19 336.52 —-25.65 381 10 C0760201 2002 Jun 04
NGC 6752-B852....... 1911 27.89 —-60 00 39.10 336.48 —25.71 349 12 CO0760301 2002 Apr 14
NGC 6752-B1754...... 1911 08.87 —5952 20.70 336.62 —25.64 36.7 14 C0760401 2002 Apr 15

NotEe— Units of right ascension are hours, minutes, and seconds, and units of declination are degrees, arcminutes, and arcseconds.
Typical signal-to-noise (S/N) may fluctuate slightly, depending on which wavelength range is studied. The S/N-25 peA
binned pixel.
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SMALL-SCALE STRUCTURE OF Ovi TOWARD NGC 6752 897

roll angle constraints to exclude other stars in NGC 6752 that

could potentially contaminate our spectra. The resolution of

the data isR= 15,000, otAv = 20 kmS. 1o
The FUSE instrument has four channels: two optimized for the

short wavelengths (SiC 1 and SiC 2; 905-1100aAd two op-
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timized for longer wavelengths (LiF 1 and LiF 2; 1000—11°8)7 A o5 ! i E
The wavelength overlap of the various channels is important F NCCETER_UIT- 1 I 1
for identifying potential fixed-pattern noise in the data. For R 10:32 S 10134 S 10:36 — 10138 =

three of our data sets, only the LiF channels were aligned at
the time of the observations, providing us with coverage long-
ward of 1000°A For NGC 6752-B852, the SiC channels were . °¢
aligned as well, providing full wavelength coverage. The lack =< o.
of full wavelength coverage for three of our stars does not =
affect our scientific goals, since the effective areas of the LiF
channels are much higher than the SiC channels at1O
(1031.926 and 1037.617)A

We used the standard calibration pipeline software (Cal- - o I )
FUSE, ver. 2.1.6) to extract and calibrate the spectra. The soft- 3
ware screened the data for valid photon events, removed burst\;
events, corrected for geometrical distortions, spectral motions, = s
satellite orbital motions, and detector background noise, and =
finally applied flux and wavelength calibrations. The extracted oo
spectra associated with the separate exposures were aligned by
cross-correlating the positions of interstellar absorption lines, R PR | 1 -4 \
and then co-added. The co-added spectra were finally rebinned s I{
by 4 pixels £27 mA), since the extracted data are oversampled.
This provides approximately three samples per 20 khress-
olution element. In Figure 2 we show the final spectra of our 05
stars near the location of interstellarv@ oobNGCe7TS2-BI7B4 4

The reference frame for tH8JSE wavelength is heliocentric. s0se0 105 1054 A ( A)“’“ 1058
Toward this directiom, ., = v s , Where ¢ is the local stan-
dard of rest (LSR) velocity. Since tHeUSE absolute wave-
length zero point is quite uncertain, we use the known radial
velocity of NGC 6752 at-24.4 km s* (Harris 1996), and we
assume that the four observed stars have this radial velocity.
We use identified and uncontaminated stellar linest¢P ) )
AA1030.515, 1033.112) to correct the velocity. In Figure 3, we O_V1 Winds in those stars (Lehner et al. 2001; Howk et al.

show the normalized spectra (see § 3) against the LSR velocity. 2002b; Zsarget al. 2003), this is not a concern for post-EHB
There is a good agreement of the cloud velocity toward the stars. The calibrated spectra of our four targets in the region of

four stars. The mean centroid velocity fomPand Fer inter- the interstellar Ov1 doublet are shown in Figure 2. We identify

stellar clouds is+9.8 + 4.2 + 5 km s*. where +4.2 km s the main absorption lines from atomic and ionic species, in ad-
is the dispersion around the mean, anBl km s *is the adopted dition to molecu_lar hydrogen above thg top spectrum. All un-
relative velocity accuracy. We note, however, that the rotation Marked absorption lines are photospheric. NGC 6752-UIT-1 ob-

curve of Clemens (1985) for the direction of NGC 6752 pre- viously shows the most metal lines in our sample, and these

dicts LSR radial velocities betweer45 and 0 km st for will be a source of contamination for olN(O vi) measure-
clouds at a distance af< 4  kpc. ments. The dotted lines show our adopted continua, modeled

as first-order Legendre polynomials, which are very good
matches to the line-free regions of these spectra.
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Fic. 2.—Spectra of the different lines of sight. The dotted line indicates the
stellar continuum. In the top diagram, we indicate the main interstellar (atomic,
ionic, hydrogen molecular) absorption, and in particular ther@oublet.

3. ANALYSIS

3.1. Continuum Placement 3.2. Column Density M easurements

While the continuum placement can be very difficult to de-  The Ovi absorption line is broad enough to be fully resolved
termine in early-type stars and can remain uncertain, especiallyby FUSE. We therefore use the apparent optical depth described
near the interstellar G1 absorption, because of the strong by Savage & Sembach (1991). In this method, the absorption
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Fic. 3.—Normalized profiles vs. the velocity. For @, the lines at 1032 Adotted line) and 1038°A(solid line) are shown. The vertical dotted lines indicate
the extent of the O absorption profile. The vertical solid lines indicate the low ions’ extent (anything outside these two lines are stellar lines). The dashed line
represents the centroid of low ions; the typical uncertainty on this pointi8 km s (including the statistic and systematic uncertainties).

profiles are converted into apparent optical depth (AOD) per is no contamination from stellar lines or the HD 6R{0)
unit velocity 7,(v) = In [l /l,,{(v)] , wherel ., and, are the absorption line at 1031.9102./(We nevertheless checked that
intensity with and without the absorption, respectively. The the HD line at 1066.271 Avas not present in our spectra, to
AOD 7,(v) is related to the apparent column density per unit ensure our Ov1 profiles were not contaminated by HD.)
velocity N,(v) through the relation The total column density is obtained by integrating the profile
N = [N,(v) dv over the velocity rangefv, +v]. The results
14 (V) _, P are shown in Table 2, and again one can see the very good
Na(v) = 3.768x 10 N (kms®)". (1) agreement between the column density fronvio\1032 and
O vi N\1038, except for Or1 A1032 toward NGC 6752-UIT-1,
The integrated apparent column density is equivalent to thewhich is too large. In Table 3, the adopted average column
true integrated column density when the lines are fully resolved. densities of the two Gr1 lines are indicated (with the value
In Figure 4, we show the apparent column density comparisonfor NGC 6752-UIT-1 from Ovi A1038 only).
of the Ov1 doublet for our four target stars. TiNg(v)  profiles For comparison between the highly ionized gas and neutral
for NGC 6752-UIT-1 indicate some blending of @ A\1032, and weakly ionized gas, we also measure the column densities
possibly with a stellar absorption line atl5 km s*. Except of P 1 and Fen. Many accessible lines exist for Re but
for this sight line, there is an excellent agreement betweenseveral are contaminated by stellar lines. We selected the weak-
N, (v) for the two Ovi1 absorption lines, implying that the two  est Ferr absorption lines that give consistent apparent column
lines contain no unresolved saturated structure and that theralensities. Those lines are EeAN1055, 1112, and 1143. The
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SMALL-SCALE STRUCTURE OF Ovi TOWARD NGC 6752 899

The quoted uncertainties are1They contain both statistical
(photon noise) and systematic (fixed-pattern noise, continuum
placement, velocity range over which the interstellar absorption
lines were integrated) contributions added in quadrature.

o
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3.3. Average Velocity and Velocity Dispersion

The average line centroids and the velocity dispersions of
O vi are summarized in Table 3. They were estimated using
both O v1 absorption lines and were computed with the fol-
lowing expressions (Sembach & Savage 1992):

NGC6752—-B2004 O VI 21032
0O VI A1038

dv
fiN@ d

Lo = 2
N@d @)

v =

NGC6752-B852 O VI A1032
0 VI 21038

Jﬂ@—mew .
b= km s™.
NG do

(3)

N, (10%cm™ (km s™)™)

The quantityb is related to the Doppler parameter used in
the Voigt profile fitting of interstellar lines. It contains all the
instrumental effects and thermal and turbulent broadening and
is affected by the presence of multiple components.

The 1o errors listed in Table 3 include statistical (photon
counting) and systematic (continuum placement, velocity cut-
off) contributions. We have restricted our measurements of the
velocity to the LiF 1 channel to avoid spurious velocity shifts

H e e S that may exist between LiF 1 and LiF 2. The second error of
-100 -50 o 50 100 +5km s* for v is the systematic uncertainty from the absolute
Visg (km s7) wavelength scale (see § 2).
The average line centroid of @ (+16.0+ 5.3+ 5km s™)

Fic. 4—Comparison of the apparent column density offON1032 and is ~+6 km s™ higher than the average velocity ofiRand Fex,
O vi \1038 for each sight line. but is consistent within I errors (see Fig. 3).

NGC6752-B1754 O VI 21032
0O VI 21038

@ Iy
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choice of these lines spans differéat , allowing us to check 4, DISCUSSION: O vi SMALL-SCALE STRUCTURE
that the lines are not saturated. Withiro Error, the apparent
PP 4.1. Small-Scale Structure toward NGC 6752

column densities of these lines are in agreement. Foy\We
have only one transition at 1152.818 But recent work by We have presented measurements ofi@olumn densities
Lehner et al. (2004) shows that for typically similar velocity toward four stars in the globular cluster NGC 6752. There is
distribution and Galactic halo gas probed, this feature suffersgood agreement of the @ column densities, the average line

little or no saturation. centroids, and the velocity dispersions of©along these four
TABLE 2
CoLuM DENSITIES
NGC 6752-UIT-1 NGC 6752-B2004 NGC 6752-B852 NGC 6752-B1754

log N[—v, + v] log N[—v, + 7] log N[, + 7] log N[—v, + 7]

lons (cm™2 km s (cm™2 km s (cm™2 km s (cm™2 km s
O VvIN1032...... 14.47+ 0.04 [-56, +84] 14.36+ 0.05 [-44, +68] 14.33+ 0.04 [-43,+92] 14.34+ 0.02 [-45, + 88]
O vi N1038....... 14.39+ 0.06 [-56, +84] 14.34+ 0.06 [-44, +68] 14.35+ 0.04 [-43,+92]  14.33+ 0.03 [-45, + 88]
PuAll52 ....... 13.75+ 0.06 [-11, +34] 13.66+ 0.10 [-15,+30] 13.65+ 0.04 [-6,+36]  13.66+ 0.04 [-9, + 35]
Fem...oooevnen. 14.80+ 0.07 [-11, +34] 14.82+ 0.10 [-15,+30] 14.80+ 0.07 [-6,+36]  14.80* 0.02 [-9, + 35]

NoTe—The Fenr measurements result from three absorption lines at 1055, 1112, and’ 1T@8vArd NGC 6752-UIT-1, Or1 N1032 is
contaminated by a stellar line, and another stellar line possibly contaminates al3d 152.
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900 LEHNER & HOWK

TABLE 3
ADOPTED COLUMN DENSITIES, LINE WIDTHS, AND VELOCITIES OF O VI ABSORPTION
logN log (N'sin| b ) b Vism
Target (dex) (dex) (km s™) (km s™)
NGC 6752-UIT-1....... 14.39+ 0.06 14.03+ 0.06 424+ 45 +11.8+ 58+ 5.0
NGC 6752-B2004...... 14.35+ 0.04 13.99+ 0.04 424+ 22 +11.3+ 3.0+ 5.0
NGC 6752-B852....... 14.34+ 0.03 13.98+ 0.03 43.3+ 1.6 +220=* 2.7+ 5.0
NGC 6752-B1754...... 14.34+ 0.02 13.98+ 0.02 425+ 1.1 +189+ 2.0+ 5.0

sight lines. This is further shown in Figure 5, where the apparentis no evidence that we are probing any differences in the prop-
column density of Ovi N\1038 toward each sight line is com- erties of the Ovi—bearing gas as we compare these four sight
pared. The sight lines in our study are separated by angulardines. Neither the column densities nor the kinematics ofiO
distances o2’ = A§ = 9’ , corresponding to spatial separations toward NGC 6752 are peculiar with respect to other sight lines
of ~2 to ~9 pc at the distance of the globular cluster. The dis- at similar galactic latitudes (see Savage et al. 2003).
persion about the mean column density in this direction is only The low ions (Pun and Femn) also show no evidence for
+0.03 dex, orl.4 x 10 cm® We can limit column density  column density variations among the four sight lines studied
variations between these sight linesAN(O vi) < 8 x 10" in this work. Concerns about unresolved saturation in these
cm™2 (2 o) or AN(O vI) < 4 x 10" cm2 (2 o) if we exclude profiles make the limits on relative variations in these species
NGC 6752-UIT-1 (in case weak stellar lines contaminate the larger (i.e., less constraining). TheiRnd Fai are significantly
O vi A\1037.617 transition). narrower than the Q1 profiles along these sight lines. This is
Our data also show the kinematics of the absorption along likely in part due to the different temperatures of gas probed
each of these sight lines to be indistinguishable. In short, thereby these species. However, it should be noted that the profiles

B \ ]
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Fic. 5.—Comparison of the apparent column density ofxO\1038 toward each sight line.
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SMALL-SCALE STRUCTURE OF Ovi TOWARD NGC 6752 901

of the strongest low-ion absorption lines in tR&JSE data, ferred angular scale for the @ variations. Savage et al. (2003)
such as the strongly saturatednC\1036.337 transition, have  showed that the variations seen toward the LMC and SMC
the same total breadth (defined as the approximate velocitiesextend to larger angular scales. On smaller angular scales, Dan-
at which the absorption profiles return to the continuum) as forth et al. (2002) have reported a lack of column density
O vi. This could imply that the Or1 absorption is arising in  variations greater thar12% toward several stars in the SMC
interfaces between hotter and cooler gas, with the total amountcluster NGC 346, with an average separation=df9’. Thus,
of O v1 as a function of velocity indicating the relative number the SMC observations suggest thevDis smooth on scales
of interfaces in each velocity range. less than an arcminute and patchy on slightly larger scales.
Absorption from the low ions is clearly (and expectedly)  The lack of Ovr column density variations in the current
tracing different material along these sight lines, given the very study on scales as small as those identified toward the SMC
different kinematic properties compared to thex@bsorption. may be due to the different sight lines these two samples probe
The Ovi profiles are clearly more extended than the profiles through the Galactic ISM. However, there are two concerns
of the low ions (see Fig. 3), implying that @ absorption that should be mentioned regarding the Magellanic Cloud mea-
contains more and/or broader components than the low ions. surements that are not existing toward NGC 6752, and both of
While we see no evidence for variations in Y@ column which are probably more extreme for the SMC sight lines.
densities over thes9' angular scales probed by the current First, the stellar continua in the region of interstellavOare
observations, there is evidence for variations over larger scaleqjuite complex for the early-type stars used to probe the Mag-
in this region of the sky. Savage et al. (2003) reporFisE ellanic Clouds. Howk et al. (2002b) and Hoopes et al. (2002)
observations of the active galactic nucleus ESO 141-G55 somediscuss in detail the difficulties of accurately determining a
128 from the center of NGC 6752. They derive arv@olumn continuum in the face of these complexities. The variations
density oflog N(O vi) = 14.50+ 0.02+ 0.02 (random and claimed over an angular scale ofd3by Howk et al. (2002a)
systematic uncertainties, respectively) toward ESO 141-G55are potentially susceptible to systematic uncertainties associated
that is +0.16 dex larger than toward NGC 6752. This could with the placement of the stellar continuum. We believe the
be a signature of significant @ at distances greater than that SMC measurements would be more likely to suffer from this
of NGC 6752; indeed, if the scale height of®is ~2.3 kpc source of systematic error, given that the stellar winds that
(Savage et al. 2003), then this cluster may only reside behinddominate the shape of the stellar continuum in this wavelength
~50% of the total Ovi column density in this direction. region are significantly better developed and well behaved in
the LMC. Indeed, among the closest pairing of stars in the
. . . . SMC, the direction toward Av 83 has a much smallevD
4.2. Comparison with the LMC and SMC Lines of Sight column density (13.93 dex) than toward two nearby directions
Howk et al. (2002a) presented observations of Galact@a O  (Av 75 and Av 95, withlog N(O vi) = 14.15 and 14.14, re-
absorption toward 23 stars in the Magellanic Clouds drawn from spectively), but the stellar continua of these stars are among
the sight lines studied by Howk et al. (2002b; for the LMC) and the least certain in the sample of Hoopes et al. (2002). The
Hoopes et al. (2002; for the SMC). The angular separations of continuum for Av 83 is especially difficult. If the latter star is
the observed stars range froa3.0 to ~50. Most of the sight removed from the sample, the smallest scale in Howk et al.
lines studied by Howk et al. in the LMC were separated by (2002a) over which Ov1 variations are seen would bel0'.
much larger angular scales than those toward NGC 6752, withReexamining the data for Av 83, we favor this scenario. The
a minimum angular separation©80'. The angular separations problems associated with stellar continuum placement uncer-
of the sample of stars studied in the SMC is closer to those intainties are not applicable to the NGC 6752 sight lines, given
the current sample. The smallest separations studied toward th¢he nature of the observed stars (see Fig. 2).
SMC were 30, 91, and 105. Thus, the smallest separations  Another possible source of systematic error for Milky Way
were on scales similar to those studied in this work. Assuming measurements in the Magellanic Cloud directions is the presence
the bulk of the Ovr in these directions resides within two of material flowing out of these galaxies with velocities that
vertical scale heights (i.ez,,, =< 2h,~ 5.0 kpc; Savage et al. overlap the expected Milky Way velocities or intermediate-ve-
2003), the corresponding spatial scales probed by these obiocity gas that is not well separated from the Galactic halo gas
servations are«80-800 pc toward the LMC an&6—400 pc (Hoopes et al. 2001; Lehner et al. 2001; Danforth et al. 2003).

(Howk et al. 2002a). For the SMC, the outflow velocities required af&50 km s*;
O vi column density variations were seen over effectively for the LMC, the outflow velocities required are200 km s™.
all scales probed. Typical variations were in the rar@&% Thus, it seems more likely that this effect would contaminate

to ~50%, although there were pairings of sight lines with much directions toward the SMC. Hoopes et al. (2001) have reported
smaller variations (consistent with no change) and larger var-on the detection of the receding side of a supernova remnant
iations (up to a factor of 4 variation between sight lines sep- in O vi toward the SMC star HD 5980. The analysis of Danforth
arated by 1to 2°). Howk et al. (2002a) discuss the angular et al. (2003) suggested that the approaching side of the shell
correlation function of the @1 measurements, finding no pre- may overlap the low-velocity Milky Way Ovi toward stars
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projected onto the remnant. Their measurements showed thest al. (2002a) toward the LMC and SMC and the results of
Milky Way O vi1 to be stronger in directions toward the remnant Danforth et al. (2002) toward the SMC cluster NGC 346 shows
than those several arcminutes outside the remnant. Unfortu-that there is a higher frequency dO vi)  variations on a
nately, this result could imply either that arcminute variations degree-scale separation greater tharz 30’ . On degree-scale
in the Galactic halo Gt are seen in this direction, or that the separation smaller that < 12°  corresponding to a spatial-
approaching side of the remnant is contaminating the Milky scale separatiors10 pc, Ovi is more smoothly distributed
Way gas. and does not have the complexity of the larger scale
It is tempting to repeat the analysis of thevDangular cor- distribution.
relation function discussed by Howk et al. (2002a), including  Howk et al. (2002a) and Savage et al. (2003) discussed the
the current measurements. However, the likelihood that the sightexistence of large column density variations over various an-
line to NGC 6752 only probes a fraction of the totalvDin- gular-scale-favored models in which thev®-bearing medium
tegrated through the Galaxy, while the Howk et al. data extendis composed of small, complex, cloudlike or sheetlike distri-
through the entire halo, makes this seem to be a somewhabutions of material (such as those envisioned in various inter-
dubious endeavor. face models), rather than models in whichvOis distributed
in a diffuse, smooth medium. If Q1 is in small, complex
clouds, these clouds cannot generally be smaller than 10 pc in

5 CONCLUDING REMARKS the direction of NGC 6752 unless we are seeing these structures

We have presented observations of Galactic haler @b- in a face-on orientation.
sorption toward four post-EHB stars in NGC 6752 situated at
a distance of 3.9 kpc and separated by oriB-89, allowing This program was made possible by support from NASA

us to study the hot interstellar gas on small spatial scales ofunder award NAG 5-12345. We thank W. Landsman for making

=<2.5-10.1 pc. The continuum of these stars is well behaved,available the UIT data used in making Figure 1. We thank our

and we were able to derive accuratevOmeasurements. collaborators W. Landsman and S. Moehler for their input in
A comparison of the present results with the results of Howk planning these observations.
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