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 Abstract:  We report  on  the  long term X-ray monitoring  with  Swift,  RXTE, 
Suzaku, Chandra, and XMM–Newton of the outburst of the newly discovered 
magnetar Swift J1822.3–1606 (SGR 1822-1606), from the first observations soon 
after the detection of the short X-ray bursts which led to its discovery, through the 
first stages of its outburst decay (covering the time-span from July 2011, until end 
of April 2012). 	

	

Our X-ray timing analysis finds the source rotating with a period of P ~ 8.4 s and 
a period derivative Pdot = 8.3(2) × 10−14 s s−1 , which entails an inferred dipolar 
surface magnetic field of B ≃  2.7 ×  1013 G at the equator.  This measurement 
makes Swift J1822.3–1606 the second lowest magnetic field magnetar (after SGR 
0418+5729; Rea et al. 2010).	

	

By modeling the secular thermal evolution of Swift J1822.3–1606, we find that 
the  observed  timing  properties  of  the  source,  as  well  as  its  quiescent  X-ray 
luminosity, can be reproduced if it was born with a poloidal and crustal toroidal 
fields of Bp ~ 1.5 × 1014 G and Btor ~ 7 × 1014 G, respectively, and if its current 
age is ~550 kyr (Rea et al. 2012). 	

. 	
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 TIMING ANALYSIS	


Left: Pulse phase evolution as a function of time, together with the time residuals (lower 
panel). The solid lines in the two panels mark the inferred P– Pdot coherent solution based on 
the whole dataset, while the dotted lines represent the P–Pdot coherent solution based on the 
data collected during the first 90 days only. Right: Timing parameters for Swift J1822.3-1606.	
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CONCLUSIONS	

	

1.  The outburst evolution of Swift J1822.3–1606, despite its relatively low magnetic field (B  = 2. 7x1013 G), is in line with the 

outbursts observed for other magnetars with higher dipolar magnetic fields.	

2.  We studied the secular thermal evolution of Swift J1822.3–1606 on the basis of the actual value of its period, period derivative 

and quiescent luminosity, and found that the current properties of the source can be reproduced if it has now an age of ~550 
kyr, and it was born with a toroidal crustal field of 7x1014 G, which has by now decayed by less than an order of magnitude.	


3.  The position of Swift J1822.3–1606 in the P – Pdot diagram is close to that of the “low” field magnetar SGR0418+5729 (Rea 
et al.  2010). We note that the discovery of a second magnetar-like source with a magnetic field in the radio-pulsar range 
strengthens the idea that magnetar-like behavior may be much more widespread than what believed in the past. 	


P – P_derivative DIAGRAM	


Period–period derivative diagram for all known isolated pulsars. Black dots 
are radio pulsars (Manchester et al. 2005), while red symbols are all known 
magnetars. Empty stars are Swift J1822.3–1606 and SGR 0418+5729. The 
dashed line represents the value of the critical electron magnetic field.	


OUTBURST MODELING  	


Left: From top left to bottom right, the evolution of the period, period derivative, luminosity, 
and surface dipole field, according to a model  that can match the current observed values. 
Grey lines report on the current values of the Swift J1822.3–1606 period and period derivative 
(with its error). The vertical dashed lines mark the source ”real” age of 550 kyr. Right: Best 
model for the decay of this outburst,  corresponding to a total injected energy of 1. 3 x1042 erg.	


Credits: ESA–C. Carreau 

OUTBURST EVOLUTION	


Following the flux and spectral evolution from the beginning of the outburst, 
we find that the flux decreased by about an order of magnitude, with a subtle 
softening of the spectrum, both typical of the outburst decay of magnetars. 	
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