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Open questions:

Is the accretion disc truncated in the hard state of BHXRBs?

How does the inner accretion flow evolve at transition?

When does the disc settles at the ISCO?

A X-ray spectral-timing analysis of MAXI J1820+070 with NICER
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The Neutron star Interior Composition Explorer
(NICER)

52 operative X-ray "concentrator" optics
(XRC) each paired to a silicon drift detector

Large collecting area, fast timing
 capabilities, no limitations to observe very

bright source
e~

[Gendreau+’16]



NICER cts/s/FPM (2—12 keV)
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One of the brightest X-ray binaries ever observed
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NICER cts/s/FPM (2—12 keV)
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Evolution of
geometry in MAXI J1820+070
through hard and intermediate states



Hard X-ray lags

[De Marco+’21]
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Hard X-ray lags

Variability propagates through a
spectrally stratified medium
[see also Dzietak, BDM+’21]

7 [De Marco+’21]

1 lllllll 1 1 lllllll 1 LA I LI
i
S §
Ok : RD S
nn :/>\ L L L L L LY
N’ O. _ - g R l.'?‘)":» 4
o F . = SF g RN
— L . C\II R’
(op) B 7 ; \\\&S-
L 0.5-1 keV vs 'Y _ o os
- - 3 Q 6\@\
~ [ = © L ise
C 2-5 kev f, 7 Q — F .;lateau
= | J _ _8 " @ Bright decline
) L Y& Hard-soft transition
v R
L1 lIlllI 1 L1 Illlll 1 1 L1111 I 1 L1 Ll g '%;yfe.B.Q.PO. )
= elativistic ejections
Z -~ 1 1 1 I 1 1 1 1 I 1 1 1 1
0.1 1 10 100 o " 053

Freq (HZ) Hardness (4—12/2—4 keV)



Soft X-ray lags (reverberation)

Variability propagates through a

spectrally stratified medium Disc responds to variable hard
[see also Dzietak, BDM+’21; X-ray irradiation (reverberation)
Kawamura+’21]
A
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Lag (s)

X-ray lags at transition
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Decreasing intrinsic lag amplitude

v, (Hz)
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v, (Hz)

The evolution of X-ray reverberation lags
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Decreasing intrinsic lag amplitude

v, (Hz)

The evolution of X-ray reverberation lags
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Decreasing intrinsic lag amplitude

v, (Hz)

The evolution of X-ray reverberation lags

Estimated date of jet ejections
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The evolution of X-ray reverberation lags
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The evolution of X-ray reverberation lags
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The evolution of X-ray reverberation lags
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An increasingly hotter disc reprocessing region
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An increasingly hotter disc reprocessing region
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An increasingly hotter disc reprocessing region
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kTin,covar (keV)
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Summary of results
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Outburst starts with long
reverberation lags,
cold truncated disc

A Increasingly shorter
reverberation lags,
increasingly hotter and
less truncated disc
(Rev lag and KTin,covar
follow the same trend)

Inner radius moving inwards
Hard X-rays dissipated close to the BH



Summary of results

Very hot disc, Small/no truncation

BUT

Very long reverberation lags, No continuum hard
lags, Relativistic efections
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Thank you!



