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• Sgr A* is currently in a remarkable low luminosity state 

• But it may have been much more luminous in the past 

• Giant molecular clouds are key places for investigation
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• Sgr A* is currently in a remarkable low luminosity state 

• But it may have been much more luminous in the past 

• Giant molecular clouds are key places for investigation 

• A competing mechanism: LECR irradiation 

• Variability is a strong hint in favour of the reflection
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Fe Kα line

C H U A R D + 2 0 1 7 B  ( S U B M . )C H A N D R A  O B S E R VAT I O N 7



Fe Kα line
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VA R I A B I L I T Y  O F  T H E  
N O N - T H E R M A L  E M I S S I O N

9C H A N D R A  O B S E R VAT I O N C H U A R D + 2 0 1 7 B  ( S U B M . )



0.5 - 12 keV (RGB)

6.7 keV

6.4 keV

S O F T  P L A S M A

H O T  P L A S M A

R E F L E C T I O N

X M M - N E W T O N  ( 2 0 0 0 - 2 0 1 2 ) M .  C L AV E L  ( P H D  T H E S I S )10



T W O  T I M E  
B E H AV I O U R S

5.6� 5.4�

�T ⇠ 10 yr �T ⇠ 3 yr �T ⇠ 10 yr

C H A N D R A  +  X M M - N E W T O N C H U A R D + 2 0 1 7 B  ( S U B M . )11



H O W  T O  I N F E R  T H E  PA S T  
L I G H T C U R V E  O F  S G R  A *  F R O M  T H E  
L I G H T C U R V E S  O F  T H E  C L O U D S ?

H O W  M A N Y  E V E N T S ?  
H O W  L O N G  A G O ?
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X - R AY  R E F L E C T I O N

T O  O B S E R V E R T O  O B S E R V E R

C L O U DB H

+  C O M P T O N  S C AT T E R I N G

V I E W  F R O M  A B O V E

6.4 keV

d = c�t

t = t0 t = t0 +�t
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W A L L S + 2 0 1 6

NH = 6⇥ 1023 cm�2
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F I T T I N G  T H E  D ATA  W I T H  T H E  M O D E L

XSPEC table model whose parameters are: 

• the line-of-sight angle 

• the cloud column density 

• the photon index of the incident power-law 
spectrum (fixed at 2.0, following Terrier+2010) 

Walls+2016 apply the model to Sgr B2 and find 64±8°.
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�t = 205+41
�22 yr

V I E W  F R O M  A B O V E



�t = 205+41
�22 yr

V I E W  F R O M  A B O V E



A P P LY I N G  T H E  M O D E L  T O  S G R  C

C H U A R D + 2 0 1 7 B  ( S U B M . )18



V I E W  F R O M  A B O V E



SNR

C H A N D R A  O B S E R VAT I O N C H U A R D + 2 0 1 7 A20



H O W  M A N Y  E V E N T S ?

C H U A R D + 2 0 1 7 B  ( S U B M . )



H O W  M A N Y  E V E N T S ?

�t1 = 138+27
�17 yr

�t2 = 243+20
�25 yr

�T ⇠ 10 yr�T ⇠ 3 yr

C H U A R D + 2 0 1 7 B  ( S U B M . )



C L AV E L + 2 0 1 3

C H U A R D + 2 0 1 7 B  ( S U B M . )



C L AV E L + 2 0 1 3

C H U A R D + 2 0 1 7 B  ( S U B M . )



PA L O M A R  S U R V E Y  O F  N E A R B Y  G A L A X I E S

N O W ~ 2 0 0  Y R  A G O

H O  2 0 0 8



TA K E - H O M E  M E S S A G E S

• The variability of the 6.4 keV emission confirms the 
reflection scenario in Sgr C. 

• The molecular cloud positions can be determined using 
the reflected spectra (consistently with the absorption). 

• We provide quantitative evidence for the two-event 
scenario and we date both outbursts for the first time. 

• Our Galaxy was probably in a LLAGN phase a few 
hundred years ago.


