Green Flash in La Silla Observatory (2005-10-25)
Canon EOS Digital Rebel -- 1/160s, f/18, |90mm + focal doubler, ISO 800.






The nice story of the distance of
GRO |1655-40
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"Smence 1S an essent1a11y anarch1stlc enterprlse...
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What is GRO |1655-40?
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Discovered by BATSE in 1994

1 " e
\unaway DlaCK-nole In our alaxy.




You said
microquasar?

Mirabel, 2004,

ESA SP-552: 5th INTEGRAL Workshop
on the INTEGRAL Universe
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Yes but no.

|AU Circ. 6062 (radio data)
“probability” of 3.5 kpc.

Kinematic model of the jets
(VLA observations) : 3.2 kpc

Bailyn et al. (1995b)
Greiner et al. (1995) /

Orosz & Bailyn (1997) quote Hjellmmg & Rupen (1995) McKay & Kesteven (|994)
‘._,I.____._,Blan,_chlnl et al (|997) S S e they the (i gy
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You said an HI spectrum?
Tingay et al. (1995, Nature, 374, 141)
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EW of Nal-D
use SNI relation EW-E(B-V)
obtain 3.0 kpc

Yes but no.

Model of ROSAT halo
Get the Dust, then NH

Mean abs. ofAIIen(|973) 1 AU Circ. 6062 (radio data)

al. (1996) (HST data) “probability” of 3.5 kpc.

Kinematic model of the jets

EWV of Nal- (VLA observations) : 3.2 kpc <

Bailyn et &l. (1995

SreRd B:“’;"(ﬂag? quote Hjellming & R”Pti” (1 ) [McKay & Kesteven (1994)
ianchini et al. ey quo ;

van der Hooft et al. (1998) wiagay etaldaza),
Hynes et al. (1998) AR O A AR R
Shabbaz et al. (1999)

Kuulkers et al. (2000) della Valle (1994) IAU Circ. 6052

Green et al. (2001) “optical spectrum looks red”

Beer & Podsiadlowski (2002)
Brocksopp et al. (2005)
etc...

VLBI + ATCA obs.
HI and HIl clouds alon
mean Galactic curve
Estimate 3-5 kpc




You said
EWV of (saturated) Na lines!?
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EW of Nal-D
use SNI relation EW-E(B-V)
obtain 3.0 kpc

Model of ROSAT halo
Get the Dust, then NH

quote
Mean abs. of Allen(1973) 1

and

Yes but no.

Robinson et al. (1996) Ap|,
inexistent

Horne et al. (1996) (HST data)

|AU Circ. 6062 (radio data)
“probability” of 3.5 kpc.

but IAU Circ. 6406

)

Bailyn et &l. (1995

Sgreiner sLal (1223)
Orosz & Bailyn (1997)
Bianchini et al. (1997)

van der Hooft et al. (1998)

Hynes et al. (1998)

EW of Nal-D

Compute M =0.7 (7)

3x et al. (1999)
Jrdet al. (2000)

Correct mto |17.12
Adopt 3.2 kpc

Obtain E(B-V) = 1.2

\4
Inoue et al. (1994) IAU Circ. 6063

Nagase et al. (1995) IAU Circ. 6094

Inoue et al. (1995) IAU Circ. 6210

HST, AAT, RXTE, SGRO data.
assume mean Galactic

quote Hijellming & Rupen (1995)

Kinematic model of the jets

(VLA observations) : 3.2 kpc <

L

they quote

McKay & Kesteven (1994)
Tingay et al. (1995)

l. R A L R T SCRE R 4

dellaValle (1994) IAU Circ. 6052

Assume mean Reddening law. “optical spectrum looks red”

VLBI + ATCA obs.

HI and HIl clouds alor
mean Galactic curve

obtain inconsistent results.

Estimate 3-5 kpc




You said inconsistency!?

1
Ay = E (1712‘“‘5 —SIDgD‘—Ml)

--- With M, = 0.7 mag
— With M, = 3.2 mag

E(B-V) = 1.25,
(Hynes et al. 1998)

Absorption A, [mag]

E(B-V) ~ 0.55

Distance D [kpc]



EW of Nal-D
use SNI relation EW-E(B-V)

obtain 3.0 kpc Ye S b Ut NO.

Model of ROSAT halo
Get the Dust, then Ny quote
Mean abs. of Allen(1973) 1

Robinson et al. (1996) Ap|,
inexistent |AU Circ. 6062 (radio data)

, Horne et al. (1996) (HST data) garopabliingactd 2 Kpe:
M but IAU Circ. 6406

l Kinematic model of the jets
EW of Nal-D (VLA observations) : 3.2 kpc <

L

quote Hijellming & Rupen (1995) McKay & Kesteven (1994)
they quote Tingay et al. (1995)

l. R A L R T SCRE R 4

Bailyn et &l. (1995

Compute M =0.7 (7)
Correct mto 17.12

Adopt 3.2 kpc ~ dellaValle (1994) IAU Circ. 6052
Assume mean Reddening law. “optical spectrum looks red”
Obtain E(B-V) = 1.2

VLBI + ATCA obs.

> _ Model of disk - lightcurve fit HI and HIl clouds alor
- Reject one model because D « 3 kpc mean Galactic curve
- If E(B-V) was incorrect, fit compensate Estimate 3-5 kpc
HST,AAT, RXTE, SGRO data. for D, Temp. and E(B-V)

assume mean Galactic &xg. curve. _ ¢ o E(B-V) ~ mean galactic,
thus D is correct...

\4
Inoue et al. (1994) IAU Circ. 6063

Nagase et al. (1995) IAU Circ. 6094

Inoue et al. (1995) IAU Circ. 6210 obtain inconsistent results.



You said circular argumentation?







With flux-calibrated VLT-UVES data
(found freely inside ESO archive...)

® Data obtained \
during quiescence | — HD388098 (FeN)

--- HD16673 (F5V)
HD210848 (F7I)

® Companion F6lV \\\\ ——- HD37495 (F4V)

HD65925 (F5III)
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NGC 6242

at 1.0 kpc
from the Sun

Mirabel et al. (2002),
A&A, 395, 595

Even better...

598

17

I. F. Mirabel et al.: The runaway black hole GRO J1655-40




Conclusions?

assuming GRO ]J1655-40 is correctly originating from NGC6242...

® The jets of this source are not superluminal anymore.

® The BH is born ~300 000 years ago probably from a
~/+ M@ progenitor through a 2-steps SN explosion

with fallback.




- On the distance of GRO |1655-40
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Is GRO |1655-40 the
closest black hole?

The record (1.0-1.2 kpc) is held by | A 0620-00

Jonker & Nielemans (2004) cite:

Shahbaz et al. (1994) ——> Wu et al. (1983)
Barret et al. (1996) l

Gies & Bolton 1982 & 1986 Wu et al. (1976)

l Extinction from: :
Cygnus X-1 only... filling UV feature at 2200 A



WU et al.
(1976)

Astronomical
Netherlands
Satellite

You said
check
your
damn

sources! G IR
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Fig. 1. The interstellar extinction of A0620-00. The observed spectrum
is shown at the bottom. The three curves at the top are the dereddened
spectra labelled by the E(B— V) used. E(B— V)=0.39+0.02 is the best

estimate




O_n the distance .
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Yet another conclusion?

"Science 1s an essentially anarchistic enterprise.

S :_,Theoretwal anarchlsm Is more humamtanan and more hkely
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Green Flash in La Silla Observatory (2006-01-15)
Canon EOS Digital Rebel -- 1/400s, f/7, 200mm + focal doubler, ISO 800.



