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The discovery of SGR J1745-2900
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The closest pulsar to a black hole

Chandra/HRC images of the field of Sgr A* (Rea et al. 2013)

-   a 2.4" projected distance translates in a minimum physical separation 
   d = 0.09+/-0.02 pc (90% CL) for D=8.3 kpc 
!
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Is it bounded to Sgr A*?
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Stars (Yelda et al. 2014)
Pulsar
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Proper motion from VLBA observations 
Transverse velocity of 236+/-11 km/s at a position angle 22+/-2 deg East-of-North

Bower et al. 2014

              Francesco Coti Zelati U. Insubria/U. Amsterdam/INAF-OAB

90% probability on average of being bound to the SMBH if born within 1 parsec.  
It can have an orbital period from a minimum of 500 yr to several kyrs (Rea et al. 2013)



X-ray and radio pulsed emission

Kaspi et al. 2014
Rea et al. 2013

!
!
P = 3.76 s  
Pdot ~ 0.4 - 6.6x10-12 s/s 
Bdip ~ 2x1014 G 
Lsd = 5x1033 erg/s 
τc ~ 9 kyr  
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X-ray spectrum

Mori et al. 2013; Kaspi et al. 2014
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25 Chandra and 8 XMM-Newton observations: an unprecedented dataset
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Timing properties

Solution A
Rea et al. 2013

Solution B

~ 500 days
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(Kaspi et al. 2014)

Pulse profiles

0.3 - 3.5 keV 3.5 - 5 keV 

5 - 6.5 keV 6.5 - 10 keV 
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- XMM-Newton observations (0.3-10 keV) 
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Pulsed fraction evolution
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(Kaspi et al. 2014)

~ 500 days

A very slow spectral decay

Chandra (0.3-8 keV) 

- thermal spectrum, very high absorption: NH = 1.90+/-0.02 x 1023 cm-2,  

- very slow spectral decay 
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- power law component at E ≥ 8 keV !
- Γ ~ 1.7–2.6: consistence with NuSTAR (Mori et al. 2013; Kaspi et al. 2014) 

A prolonged, faint non-thermal component

XMM-Newton (up to 12 keV)
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Outburst modeling

Pons & Rea 2012

Bad modeling when injecting an energy of 1045 erg in the inner crust (ρIN<ρ<ρOUT) !
Better modeling if relevant neutrino emissions are switched off…BUT they should be at work!
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Bombardment of magnetospheric currents

Currents in a bundle of twisted field lines keep slamming on to the NS surface and form a hot spot 

As the bundle untwists, the hot spot cools and shrinks. L should decrease as L∝Ab2

Beloborodov 2009

L∝Ab2 
L∝Ab1.2 
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Conclusions

- - SGR J1745-2900 is the closest pulsar to a BH detected so far (≥0.07 pc from Sgr A*) 
!
!
  - It is probably bound to Sgr A*. 
!
!
- - An unprecedented dataset of X-ray observations  
-   Study of the outburst properties on a long temporal baseline (500 days) 
!
!
    - A very slow spectral decay. 
!
!
   - The cooling is challenging most of the crustal models.  
     Large contribution from bombardment of magnetospheric currents 
!
!
  - the X-ray monitoring campaign of the GC is ongoing.
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