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| review here some of the open questions regarding the gepmetl emission mechanisms of
galactic black hole candidates. For hard states, | coratentn the perspective of “disk+Compton
coronae” models (for discussions of jet models, see therpdpeSera Markoff). Specifically,

| discuss the implications from our 10 year IoRXTE monitoring campaign of Cyg X-1. |
then present simultaneo@®&XTE/Chandraobservations of the “soft state” black hole candidate
4U 1957+11, and discuss to what extent it does or does nat aliee to test “relativistic disk
models”. The use of such models has been claimed to measagok loble spin parameters. |
then briefly present a particularly freaky-weird obseatbf GX339-4, where the source “fell
off” the usual radio/X-ray correlation in the low/hard statQuestions addressed by the above
observations include: are the Compton corona models uditjuto the data? (No. Jets work
equally well, and simple broken power laws work better .stiNe argue that the latter models
indicate multiple, broad-band continuum components.)hésd good evidence for a receding
disk as sources transit into the hard state? (The jury iscstil) What does the relativistically
broadened Fe line tell us? (Sometimes the désien into quiescencestays very close to the
central object, in contrast to expectations of ADAF modelow much better/more necessary
are recently discussed relativistic disk models? (I am deybtful that such models will ever
usefully measure black hole spin.)
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1. Introduction

As of this, the sixth conference in this series, | believe that most of ussanéctable with the
notion thatall black hole candidates (BHC) are, have been, or potentially couldib®quasars
i.e., galactic compact object sources that show significant jet activitallysn the radio). The
main question that determines whether or not BHC exhibit steady jet activityhéthar or not
they are in the spectrally hard (i.e., “low”) staf¢ [, 3]. (For an unusuakgexception to this,
the reader is referred to the observation of GX33iscussed at the end of this article.) The
guestions many of us are now focused on are: What are the emissionmsachaesponsible for
BHC hard states (corona and/or jet)? What is the hard state geometryaffengs especially
relevant to coronal models of hard states.) Is rapid black hole spin egdfoir launching a jet? (As
the Fender Conjecturestates: if jets require rapid spin, then all black holes are rapidly spinning,
since all seem to exhibit jets in their hard state.) Can we measure black hd?e spin

In the following, | address some of these issues via a series of pointed mogidbservations
of three BHC: Cyg X-1, 4U 1957+11, and GX339. We have been monitoring Cyg X-1 with
RXTE for nearly 10 years now, and what follows are some highlights from arkwhich can
be read in detail elsewherf [6,] 18] 24] [I0[ 9, 31] that are particukalgyant to Comptonization
and jet models. Next, | discuss rece&bhandraand RXTE observations of the soft state BHC,
4U 1957+11 (Nowak, et al., in prep.). As this source is persistently sdt, minimal hard tail
emission [2P[39], it becomes an excellent test of notions of spectrallyuriegspin (despite, as
we shall discuss, lack of knowledge of its distance or mass). Finally, | vidfllp show an unusual,
radio under-luminous, hard state of GX339 (Nowak et al., in prep.).

Throughout, with one exception, all plotted spectra are shown as “ected” spectra (i.e.,
adjustedsolelybased upon the detectar f andr nf , with noreference to the model), as calculated
with the ISIS? analysis systen{[13]. As such, and in contrask®PEC “unfolded” spectra, you
will not seeassumedmodel featuredalsely mirrored in the data. The data are what they are,
and any observed structure in the “flux-corrected” spectra are imnddaaf physical reality and/or
response matrix features (not all of which are necessarily propealacterized).

2. Cyg X-1

Cyg X-1 is perhaps the most famous and one of the best studied of the/BFRiew of the
overall system properties can be found[in][18]. Cyg X-1 served asobthe original motivators
for the definition of the “hard” (i.e., “low”) and “soft” (i.e., “high”) stateslespite two tremen-
dous drawbacks. First, being at least partially wind-fed rather tharllgtRoche lobe-fed (i.e.,
“focused-wind accretion”), it likely has something of a truncated acanetisk, different than the
typical X-ray nova accretion disk. Second, Cyg X-1 is perhaps otileeofvorst examples of “soft
state” transitions. As we will discuss, the Cyg X-1 state transitions are mategrée than kind
(see Fig[PR), with Cyg X-heverentering a “disk dominated” state.

1Al the models ofXSPEG with most of the programmability ofDL or MATLAB, plus arbitrarily and easily
extendible with almost an¥ortran C, or C++ library, plus parallel processing via ti#&/M module, plus passing of
data back and forth tBS9via the XPA module, plus... Oh, hell, if you're still usingXSPECinstead, you deserve what
you get. For an introduction, sée t p: / / space. m t . edu/ hone/ mowak/ i si s_vs_xspec/i ndex. htm .
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Figure l: Left: A number of suggested coronal geometries. The middbeatre currently very popular, e.g.,
in ADAF models; however, their revival in Compton codes waimewhat independent of ADAFs (see text).
Right: ‘Flux-corrected’ (i.e.not following XSPECs unfolding scheme - see text and Nowak et al. 2005)
RXTE spectra of a very hard state of Cyg X-1.

Atypical Cyg X-1 hard state spectrum, as observe®b§ E in the 3—200 keV band, is shown
in Fig.[l. The salient features — presentih RXTE spectra of Cyg X-1 — are a low energy (3—
10 keV) power law that hardens above 10keV, a (typically) broad liatufe near 6.4 keV, and an
exponential rollover at high energies (usuaHly20 keV). Cyg X-1 “soft states” also often require
an additional soft component (which can be modeled with a simple phenomy@abldisk com-
ponent). In fact, the simple phenomenological model as described alt®¥WXTE databetter
than any sophisticated Comptonization or jet model that we have[B&d As a corollaryjnclud-
ing parameterizing absorption and a relatR€A/HEXTE normalization constant, any model that
uses more than 11 free parameters to characterizRXTé&E data is likely over-parameterized.

Comptonization of soft (seed) disk photons in a ketlQ0 keV) corona witttes of order a few
has long been proposed as a physical description of BHC spgkird][7D2bate centers around
the geometry, with ‘sphere+disk’ models currently being very popula ksg.[]). The ‘revival
of the ‘sphere+disk’ geometry for models of Cyg X-1 in fact occurratkjpendently of Advection
Dominated Accretion Flow (ADAF) models, which also posit this geometry. dt been noted
that unless the corona is ‘photon starved’ (i.e., only a fraction of seetbph enter the corona),
it is simply too difficult to achieve temperatures high enough to produce spasthard as those
seen in Cyg X-1[[5] 25]. ‘Pill box’ geometries (i.e., the bottom of F|g. 1),@ligh photon starved,
produce too much reflectionnlesssome process like relativistic beamirg [1] is also invoked.

In [B3], we successfully fit th&XTE Cyg X-1 spectra with theqpai r model of Coppi[[],
if we include additional disk and line components (smeared reflection is irccindbeeqpai r
model). Fits to the hardest and softest spectra are shown if]Fig. 2. [Bantcoronal fit pa-
rameters then become thelative compactness (i.e., energy divided by radius) of the corona to
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Figure 2. Left: ASM flux, radio flux, coronal compactness and disk flux (the lattgo from
phabs* (di skpn+egpai r +gauss) fits) from our pointedRXTE observations of Cyg X-1. Right: Our
softest and hardest Cyg X-1 observations. (Sadly, therlaltewn as the potentially misleadin¢SPEC
unfolded spectra. The individudi skpn, eqpai r, andgauss model components are also shown.)
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Figure 3: Left: Schematic of the sphere+disk coronal geometry, wiheetations for how the compact-
ness/hardness could change with simple changes of the ¢gopaameters. Middle: coronal optical depth
vS. compactness ratio for our pointed observations of Cyig Kere, and throughout, clear points will refer
to the Remillard & McClintock @6] power law photon indexgead definition of the soft stat€ { > 2.2),
while the solid points refer to the photon index-based didimiof the hard state. Right: higher energy power
law photon indexI(») vs. ratio of coronal compactness.

that of the disk, and the coronal optical depth. Other Comptonization modelsvai& (with, for
example, Comptory parameter taking the role of relative compactness). Ovamidsremain
unchanged among these models, especially on “broad” features stiokess howeverabsolute
numbers (e.g., reflection fraction, Fe line strengtid width) are altered, often in systematic ways
[BT]. Trends from theegpai r fits are shown in Fig]2.

Using theegpai r model in this way only roughly approximates the sphere+disk geometry,
but it does provide good fits to the data. There is also a nearly one-tcasrespondence with
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Figure 4. Left: Difference in photon indices vs. lower energy photodéex for broken power law fits to
Cyg X-1. Middle: Reflection fraction vs. compactness ratio ¢oronal model fits. Right: Disk flux vs.
compactness ratio for coronal model fits.

broken power law fits (see Fif]. 3). An important point to note here is that veha very clear
and distinct power law break vs. power law index correlation (Fig. 4) tssotelyattributable to

a reflection fraction-hardness correlation (i..] [32]) in Comptonizationetsodhlthough aveak
relation between reflection vs. coronal compactness (i.e., hardnesshigseAl" — ' correlation

is more dominatedy a disk flux-coronal compactness correlation (fffig. 4). That is, thakbat
10keV is largely driven by the relation betweemo broad band continuum components being
observed within th&XTE band To be clear, the presence of the Fe line indicates that thest

be reflection, but its exact value and its correlations cannot be deterintegendently from the
broad-band continuum components assumed and fit in the 3—200 keV regime

Within the context of the sphere+disk Comptonization model, aside from oiwtige ener-
getics or optical depth of the corona, one can alter the spectral harpeblanging the size of the
corona and/or the radius of the transition region between disk and csea&ig[]L). Such geom-
etry changes have been inferred from spectral fits, e.g., the refldainimess correlations, but as
we show above, that correlation is weak, is not truly self-consistentlyledéz within the context
of the fit model, and it does depend upon the presumed Comptonizationferatioa model (i.e.,
refl ect *conptt models show a much more pronounced correlation, which is likely systematic
rather than physical in naturg; [31]). Thus, researchers haveduatiming features to search for
further clues as to geometry changes in the Cyg X-1 system.

As we (and others) have shown, the Power Spectral Densities (P33 ¥fray variability of
Cyg X-1 can be well-described as the sum of multiple, broad Lorentzian@oemps [1]7], with four
components dominating the fits (F[§. 6). The peak frequencies of thesedeare well-correlated
with spectral hardness, with harder spectra corresponding to loaguencies[[24]. This is what
one expects in sphere+disk models if the frequencies are indicativaiafatiristic disk time scales
at the radius of the transition region between corona and disk, and thgstimarradius moves
outward as the source becomes fainter and harder. If this is the casahéhkighest frequency
component ats 40 Hz indicates thathe transition region never moves beyeadlOGM/c?. (This
is in contrast to many of the larger values found referenced for ADAFatsodAs such, these
models have greatly scaled down their hypothesized coronal regiorirsizzent years.)
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Figure 5: The dependence of characteristic power spectral dens8)Brequencies upon photon index
(from Pottschmidt et al. 200Z; ~ I'1). Also shown are time lags between hard and soft variahityboth
photon index and characteristic PSD frequency.
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Figure 6. Left: PSD of Cyg X-1 fit with five Lorentzian features. The famost prominent ones seem to
be persistent in the hard state PSD, and vary with spectoglepties (see previous figure). Middle: Time
lag between hard and soft X-ray variability for a hard stdisepvation of Cyg X-1 (see Nowak et al. 1999).
Note the peaks near the PSD peak frequencies. Right: Thgyedependence of the hard X-ray variability
lag for three different PSD frequencies (see Nowak et al9199

Often neglected is the fact that while the characteristic variability time scalesasewith
hardness, the characteristic time lags between soft and hard X-rapiligridecreasdp4]. This
has no obvious explanation in the scenario where the transition radius gotihe source fades
into quiescence. Furthermore, the time lag between soft and hard X-riapility seems to be
composed of multiple components at different frequencies, very possilslyciated with the in-
dividual Lorentzian components in the PSD (Hip. [6] [L§, 17]). The time laghserve may be
in reality a composite of time lagand leadsrom independent components, and this possibility is
absent in most models of these data. Additionally, it is known that the time lag lbgarthmic
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Figure 7: Left: 15 GHz radio flux, measured with the Ryle radio teles;ors. daily averagdSM count
rate for Cyg X-1(see Nowak et al. 2005). Boxes correspondaitet! state transitions”. Right: Ryle radio
flux vs. coronal compactness for our pointed observatiorGygf X-1.

dependence upon energy, and in the past this had been used to@r@ueriptonization models
(where logarithmic energy dependences are naturally expected)y@gween theextremelyong
time scale of the lags relative to dynamical time scales, the inferred coropaksimreasonably
large [28]. The large magnitude of the time lag must be incorporated in anylmode

Finally, in all of the above we have not addressed any of the radio datarlyNall of our
Cyg X-1 observations have simultaneous 15 GHz radio data obtained witlylnegio telescope.
As shown in Fig[]7, although the radio can fade with increasing flux/dsicrg&ardness, it rarely
fully disappears in Cyg X-1. This is partly what we mean by saying that st@tsitions are not
distinct in Cyg X-1 — there appears to be a continuum of observed piepbetween the hardest
and softest spectra. In fact, there are only two properties where theXQystate transitions do
seem sharply defined. First, variability time lags seems to greatly lengthen itrategions and
failed state transitiong [P4]. Second, as shown in[Rig. 7 (see[also {B&J3ope of the radio/X-ray
hardness correlation changes from one state to the other (although tiés figp, straightens out
if one plots radio vs. hard X-ray fluxf [R2]). In nearly all Compton modelslate, the radio data,
which clearly is an important aspect of the source properties, &ldrocadd-on, with only vague
arguments as to its correlation with the X-ray.

The need to self-consistently fit the radio and X-ray data together has gae to jet models
of BHC [L§]. The earliest versions of these models were dominated sglelyrizhrotron radiation
in the X-ray regime; however, for over three years now, these modeésihaeluded synchrotron,
synchrotron self-Compton (SSC), disk photons, and Comptonization lofptligtons. Other re-
views will go into these models in more detail; however, we will point out two safasts. First,
as shown in Fig[]8, these models not only fit the radio data, they also simulpdivo the RXTE
X-ray data equally well as the Comptonization models. Second, like the Comationiznodels,
the X-ray is dominated by two broad-band continuum components that ihepalrto the 10 keV
power law break. As opposed to being disk plus Comptonization compotleesg two compo-
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Figure8: Jet model fit to radio and X-ray hard state data of Cyg X-1 (saekbff, Nowak, & Wilms 2005).
The model components include disk emission, synchrotsargtgotron self-Compton, and Comptonization
of disk photons. In the X-ray regime, the models work equadiyvell as traditional corona models.
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Figure 9: Left: The kerrbb model fit to the combinedEG data of 4U 1957+11. System distance,
inclination, and mass were fixed (see text), but spectraldrang factor and black hole spin were left free.
Middle: same data and model as on the left, except that nowl&ok hole spin is fixed ta* = 0. Right: A
disk plus Comptonization model (see text) fit to the combiht€lG data. Dashed lines show the individual
model components.

nents instead are synchrotron and SSC. (The upper break is alsaqffudnced by a Comptonized
disk component). Again, as there is a broad Fe line, reflectiostbe a part of these spectra. The
specific reflection and line parameters one fits, however, will changendég upon whether one
assumes a Compton corona or X-ray emitting jet model.

3. 4U 1957+11

Contrary to Cyg X-1, 4U 1957+11 is a source that seems to spend ndarfyita time in a
spectrally soft (i.e., “high”) state. It shows evidence of a hard tail ohlysehighest luminosities
[P9], thus 4U 1957+11 cannot be used as a test of jet models. Inggati957+11 provides us
with an opportunity to test recent sophisticated disk atmosphere models thigiorete the effects
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of black hole spin on the spectra (e.4.,][14]). If such models truly cambiguously measure
black hole spin as has been hypothesiedl [27], then they can be appbgsdtéms that transit
between hard and soft states to determine whether rapid spin is indeegksaaryaccomponent of jet
production (thus testing tHeender Conjecture We have obtained a simultanea@BandrdRXTE
observation, and furthermore have analyzed=MITE observations from the archive. Below we
apply theker r bb disk model [1}#], which includes spin, to these spectra.

The Chandraspectra are shown in Fif] 9. Owing to the high resolution and the 0.4 keV
lower bound of ourChandragratings observation, we can accurately measure the neutral column
(10?1 cm2) in front of the source, which removes one potential source of ambiguityeirmod-
els. Although predominantly being merely phenomenological, the two-paradietéibb model
fits the datavery well. Thus, similar to our point about broken power law fits to Cyg X-1, any
model that attempts to describe the data with more than two parameters is likelyetgemined.
Theker r bb model has seven: system mal¥(accretion rateNl), distance D), inclination ©),
spectral hardening factor.{f), torque parameter), and dimensionless black hole spaf)

In practical application of theer r bb model, it is hoped thal, D, andf can be determined
via other observations and thatfandn can be determined from theoretical considerations, which
would leave onlyM anda* as fit parameters. The complex optical lightcurve of 4U 1957+11
implies an inclination o~ 75° [[[]]; however, the system mass and distance are completely un-
known. The lowest luminosityRXTE observationglo nottransit to the hard state; although, an
upturn in the fitted disk normalization frodi skbb+power | awmodels (Fig[J0) indicates they
may be very near the transition, expected to be 8% Lgqq [[[3]. Thus the least massive/closest
4U 1957+11 could be is 3Mat 10 kpc (used in all figures shown here). The expected distance
then scales as the square root of the mass (e.g.,18tN3 kpc).

Simple di skbb fits to the spectra yield very high temperatur&3 ¢ 1.7 keV), and low
normalizations £ 8). If one fixes §, in theker r bb mode| thesedi skbb parameters are only
achievable with a combination of large distance, high accretion aaighigh spin. (High spin
becomes more crucially needed if one increases the mass of and distahc&364+11.) A high
spin model (with §,~ 1.1) is shown in Fig[]9. Note, however, that we can find a nearly equally
good fit witha*= 0 if we allow f.o= 3.3 (Fig.[9). Thusat a minimum one must be absolutely
convinced that there is a strong theoretical motivation for specific vafiigg andn if disk models
are to be used to ‘measure’ spin.

As opposed to th&€handradata, wherea*~ 1 anda*= 0 are virtually indistinguishable, the
very high statisticlRXTE data seem to requirg~ 1 (and find o~ 1.1). If one sets the color
correction factor to the ‘theoretically preferred’ value gfif 1.7, and requires that the faintest
observations have a luminosity ef 3% Lgqq, then theRXTE datarequire &= 1, D =~ 23kpc,

M =~ 16 M. (The degeneracy among all these models is partly indicative of the facthiha
produced spectra are rather smooth, with no specific sharp featuges uoa*= 1, for example.)
If such models can usefully be used to measiir¢hen a prediction of thker r bb model, based
on theRXTE data, is that future observations should find 4U 1957+11 to be approxymi&ti. .,
and near 23 kpc, i.e., well into the galactic halo.

A further serious issue in applying thker r bb model arises in looking at both th@handra
and RXTE data. If one allows a hardening due to Comptonization (here, modeled additiera
of theconpt t model with a fixed coronal temperature and seed photon temperatura footte
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best-fitdi skbb temperature), one achieves an even better fit taGh@ndradata than either the
di skbb or kerr bb models alone. Furthermore, the bestdiitskbb temperature decreases to
1.3keV, and the best fit normalization increases to 15. That is, the veaynp#ers driving the
need for high spin are fundamentally altered to values indicative of muclr lspie. The fit to
the Chandradata essentially leaves the spin parameter unconstrained in a systematic¢heattee
statistical, sense.

RXTE spectra, however, still require a high spin parameter. As shown i Bighéfe are
periods when the disk temperature and normalization drop dramatically, agpebieum becomes
dominated by the Compton component (Fig. 10). These correspond to 3+19 entering the
“very high” or “steep power law” state. Otherwise, flux variations aredominantly driven by
disk temperature changesdin skbb models, or accretion rate changekigr r bb models. Note
in Figs.[9 and 10 that even when dominated by the Compton component, théZW119spectrum
is very soft, and only differentiated from the disk spectrum by a deer@espectral curvatufe

Note that we also include a weak Fe line, likely due to galactic emission, in theMiiten theker r bb model has
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Figure 12: Left: Fe line residuals from aRXTE observation of a GX3394 hard state as it enters qui-
escence. The line remains broad, contrary to the expectafiéDAF models, despite the low flux (see
Nowak, Wilms, & Dove 2002). Right: An even fainter hard stRTE/Chandraobservation of GX3394,
potentially showing a broad line (Nowak et al., in prep.)

In Fig. [L1 we also see that as the flux increases, the fitted spectrahiaydactor, §, de-
creases. That is, Comptonization is acting to harden the disk spectrunr, tfaheit being a
necessary parameter in the disk atmosphere model itself. As the flux siesréhe hardening
factor, fo, smoothly increases, perhaps asymptoting to a ‘pure disk’ value. Gieefath even
the Compton-dominated spectra are so soft, and there seems to be a canéivoiotion of ),
can one really be sure that the lowest flux spectra are indeed “putespestra? How does one
know that there isn’t a “residual corona” that merely mimics the effectsigi bpin in the disk
model? For these reasons, | am very skeptical that such models will ssfelly “measure” spin.
(However, if independent observation determines that 4U 1957+11dedhal 16 M, black hole at
23 kpc, | may become a believer)

4. GX339-4

GX339-4 has been a very important source in establishing the relationship betwekeX-ha
ray flux and steady radio jet activity J1P, B, [3, 4]. We have extensiselgied the spectra and
variability properties of this source ourselves, and have successtuligti Comptonization and
jet (and, of course, broken power law) models to the hard state spBawrad,[17[21[ 22 16].
Here, | will only briefly touch upon two faint, hard state observations 083%-4.

The ‘sphere+disk’ Comptonization models posit a transition radius between @orona and
outer disk, and likewise ADAF models similarly posit a transition radius fromrpatécient flow
to inner, inefficient flow. The former models do not set a specific radiuthfs transition (although
as discussed earlier, timing data of Cyg X-1 indicate that it cannot oc®ir-a40 GM/c?). The
ADAF models have traditionally posited greater transition radii, with the radissiply increasing

been fit to other sources, researchers have often required stiimage smeared edges, and even more prominent power
law components than required here, adding greatly to systematic untieg@irthe use of these disk mod[27].
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Figure 13: Left: The broad-bandChandraspectra. The model is consistent with a disk whose inner edge
extends to the marginally stable orbit, plus a broad lineghRi The broad-ban@handraRXTE spectra.
The observed (multiple humped) curvature, and flat highggrigiil, are real. This is not your grandmother’s
broken power law, and does not fit either a simple corona angatel (Nowak et al. in prep.)

as the source falls further into quiescence. Thus, especially for theratils, we do not expect
to see broad Fe lines persist into quiescence. GX338hows at least one, possibly two, counter-
examples to that ADAF expectation.

As discussed in[J21], and shown in Fig] 12, the 1999 fade into quiescesw the Fe line
remain strong and persistently broad. Despite the fact that the sourcpwasimately a factor
of 10 lower in flux from its hard state transition level, the best fits indicatedttigatnner edge
of the line emission region was consistent with the marginally stable orbit. This isletatyp
inconsistent with ADAF theory.

More recently, during the 2005 fade into quiescence, we obtained a simolts&han-
dra RXTE observation at an even fainter hard state flux level. As shown inmg. t2etHata
are also consistent with a relativistically broadened line, counter to the expectatioADAF
models (Nowak et al., in prep.). Here, however, owing to the faint natutteese spectra, the fits
are more uncertain (galactic ridge emission must be carefully subtractedlieRXTE spectra);
however, the broad line does seem to be preferred inCandradata. Likewise, if one fits a
di skbb+power | awmodel to solely theChandradata, the fitted disk also prefers an inner radius
consistent with the marginally stable orbit, rather than the much larger diskoféeti fit in hard
state sources (Fif). [L3).

The 1999 fade into quiescence was ‘regular’ in all respects, and whaanmental in defining
the theFaqio O F)?fray correlation between radio and X-ray fluxes in hard state BHC [4]. The
presence of the broad line in those data is also unambiguous, and thuiesgihg for ADAF
theory. On the other hand, the 2005 fade into quiescence was veryaindss discussed by S.
Corbel in these proceedings, a few weeks beforeGhendraR XTE observation, GX3394 ‘fell
off’ the usual radio/X-ray correlation, with the radio decreasimgchmore rapidly. Relative to
the X-ray flux (which itself was very low, given that the observationsuo®x only three weeks
after the hard state transition), the radio was approximately a factor of tefmitdador the usual

12
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correlation.

Furthermore, the broad-band X-ray spectra themselves, as shown. [@3Figre highly un-
usual. The data show a great deal of curvature and spectral berak¢here is a very spectrally
flat high energy tail.All of these features are real, and aw artifacts of the unfolding process.
(Remember, we're not usingSPEC...). We have also been very careful in the background sub-
traction of the galactic ridge emission. These data simply represent a vesyalnradio-weak
hard state spectrum. Currently, we have no good model with either typicath@@r typical jet
models. (Broken power law models don’t even work well here.) Why GX3Bfailed to act as a
‘proper’ microquasar in this particular outburst decay remains a mystery.
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