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Reverberation with XMM-Newton
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EK+13, also Zoghbi+12,13 Cackett+13, De Marco+13, Emmanoloupolous+14, Uttley+14 for a review



ratio data/model

Reverberation with NuSTAR
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EK+15, see also Zoghbi+14
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A Growing Sample of Reverberation
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A Growing Sample of Reverberation
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A Global View

The Sample

* All public XMM-Newton
observations of
Seyfert Galaxies

* Must be >40 ks exposure

e Must have some
variabllity...
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0.3-10 keV Fyar
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0.3-10 keV Fyar
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0.3-10 keV Fyq
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0.3-10 keV Fyar
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NGC 5506
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0.3-10 keV Fyar
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Reverberation lag—mass relation
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MCG-6-30-15
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Tanaka+95, Fabian+03, Vaughan+03,
Miniutti+04, Brenneman+06, Chiang+11,
Miyakawa+12, Marinucci+14, ...



MCG-6-30-15

1001 —]

751

so**{> —_— ) -
L I_I _

g >F + -
L W e
z g
=251 + .
N 1  Emmanoloupolous+11
_50' ! ! Loy I ! L .
3}10° S5<10° 100 2x10° sx10° apadakis+05
Frequency (Hz)
40— —— 40— —
i (a) [0.7-1.3]x 10" Hz ] [ (b) [1.7-3]x 10" Hz |

T 4 i+*+++ =
4 T+

ST L e T e
1 10 1 10

Energy (keV) Energy (keV) EK+14

Lag (s)

4
.

Lag (s)




MCG-6-30-15

mean spectrum
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normalised excess variance

Mrk 766
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Conclusions

Global study of time lags in Seyferts is ongoing

Reverberation (confirmed+tentative) found in 26/45
sSources

Most non-detections clearly due to lack of statistics,
but two sources—MCG-6-30-15 and Mrk 766—have
“should” show reverberation

Further evidence for light bending?



