
Lam p-post geom etry
Accreting black  h oles  produce h igh -energetic th e rm al radiation (UV in AGN, X-ray 
in XRB). Th e  disc ph otons  are  invers ely Com ptonis ed in a plasm a of h ot electrons  
(corona). Som e of th e  scattered ph otons  reflect off th e  disc surface before  reach ing 
an obs e rver. Th e  exact geom etry of th e  corona is  still unk now n alth ough  recent X-ray 
obs e rvations  sugge st it to be  very com pact and centrally localis ed (s e e  e .g. W ilk ins  &  
Fabian, 2011; Ch en et al., 2012). Such  a configuration is  illustrated in th e  figure  

Steep radial em issivity
A com pact corona, radially stratified ionisation and em is s ion 
directionality m ay all account for a ste ep radial em is s ivity profile 
(Svoboda et al., 2012a). Th ey are  not com pletely independent and 
m ost lik ely th ey all tak e  part togeth e r. W e s im ulated th e  data by 
cons idering a lam p-post scenario w ith  a very low  h e igh t (h  =1.5 rg), 
th e  corre sponding radial ionisation profile (as sum ing constant 
dens ity) and for s im plicity, w e  as sum ed an isotropic directionality. 
Th e  s im ulated data w ere  th en fitted by a s ingle -ionisation reflection 
m odel w ith  th e  radial em is s ivity profile defined as  a brok en pow er-
law  and lim b-dark ening law  for angular em is s ivity. Th e  figure  below  
s h ow s  a re sulting contour plot betw e en th e  radial-em is s ivity index 
and th e  spin. Th e  obtained radial em is s ivity is  very ste ep w ith  q~ 7 
w h ile th e  spin is  found to be  close  to its  default value (a=0.9 4).

Ionisation profile of th e  d isc
If th e  ph otoionisation is  th e  dom inating factor determ ining th e  state  of th e  plasm a th e  
ionisation param eter is  proportional to th e  incident flux and invers ely proportional to 
th e  volum e dens ity. Th e  disc illum inating flux decreas e s  at least as  Finc ~  r- 3 and 
even m ore  in th e  central region if th e  corona is  com pact. In th e  figure  below , th e  disc 
radial ionisation profile is  s h ow n for different dens ity pre scriptions . Th e  illum ination 
of th e  disc is  m uch  stronger function of radius  th an th e  dens ity im plying very ste ep 
radial decreas e  of th e  disc ionisation in all studied cas e s . Th e  ionis ed reflection 
occurs  in th e  central region. W h en th e  corona is  brigh t enough  th e  innerm ost parts  of 
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Abstract: X-ray spectroscopy of accreting black  h oles  in active galactic nuclei (AGN) and X-ray binarie s  (XRB) 
provide s  an opportunity to study accretion proce s s e s  in strong gravitational field. Som e of th e  recent m easurem ents  
revealed a very ste ep radial decreas e  of th e  disc reflection em is s ivity, e specially in th e  central region. W e s h ow  h e re  
th at th is  can be  caus ed by a com pact and very centrally localis ed corona, by radially stratified ionisation and/or by 
us ing of an im proper pre scription for angular em is s ivity. 

Conclusions: Very ste ep radial em is s ivity profile s  w ith  q  ~  7 
h ave be en previously claim ed from  th e  analys is  of th e  disc 
reflection com ponent in th e  X-ray spectra of som e  active 
galaxie s  and black  h ole binarie s . W e h ave s h ow n th at th e s e  
profile s  can be  a natural cons e q uence  of i) a com pact centrally 
concentrated X-ray corona located ~ 1-2 gravitational radii aw ay 
from  th e  central black  h ole, and ii) th e  radial dependence  of th e  
disc ionisation state . W e h ave also dem onstrated th at an 
additional ste epening can be  s im ply an artifact of im proper 
usage  of th e  em is s ion directionality in th e  relativistic m odels .
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Em ission directionality
Ligh t bending and aberration caus e  th at th e  incident and em is s ion 
angles  (m easured w ith  re spect to th e  disc norm al) are  alw ays  h igh  
in th e  innerm ost region (Beck w ith  &  Done, 2004; Svoboda et al., 
2009 ). Figure  below  s h ow s  th e  angular dependence  of th e  em is s ivity 
calculated from  th e  num erical calculations  us ing th e  NOAR code  
(Dum ont et al., 2000). Strong lim b-brigh tening effect is  pre s ent 
w h en th e  incident angle is  very h igh , i.e . in th e  innerm ost region.
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th e  disc m igh t be  too over-
ionis ed to produce a fluore s -
cent iron line  (s e e  e .g. Ros s  
&  Fabian, 19 9 3). In such  
cas e , th e  inner radius  inferred 
from  th e  relativistic line  
profile doe s  not corre spond 
to th e  innerm ost disc radius . 
Th is  could explain som e  
“truncated disc” obs e rvations  
(s e e  e .g. Svoboda et al., 2010, 
2012b; Bh ayani &  Nandra, 
2011). 

below . Th e  disc irradiation 
far from  th e  `̀ lam p-post'' 
source  decreas e s  as  r- 3. 
H ow ever, th e  relativistic 
effects  such  as  ligh t bending 
and aberration s ignificantly 
affect th e  profile in th e  
innerm ost region (M att et 
al., 19 9 1; M artocch ia et al., 
2000). Th e  closer th e  corona 
is  to a black  h ole th e  ste eper 
disc-reflection em is s ivity is  
expected (s e e  e .g. Svoboda 
et al., 2012a; W ilk ins  et al., 
2012).




