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2 (Falcke+2013)
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“SUBMM BUMP”



S O M E  M O D E L S  F O R  T H E  “ S U B M M  B U M P ”
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 C R E S C E N T  
S H A P E S



P O L A R I S AT I O N .

5

The “Submm bump” is polarised: 

• Linear polarisation fraction (LP) ~5-10% (Aiken+2000; 
Bower+2002, 2003; Muñoz+2011). 

• The rotation measure (RM) through the accretion flow is 
< 2x106 rad/m2 (Bower+2003; Marrone+2006, 2007). 

The LP and RM constrain Ṁ. 
T h e  L P  a n d  R M  a r e   

m o d e l  b o u n c e r s .
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T H E  E V E N T  H O R I Z O N  T E L E S C O P E  ( E H T ) .

http://www.eventhorizontelescope.org/technology/building_a_larger_array.html

Sgr A*’s shadow:  

𝜃 ~ 50 𝜇as 

Spatially resolved  
polarisation (Johnson+2015). 
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• H o w  t o  s t u d y  t h e  c o h e r e n c e  o f  a  
p o l a r i s a t i o n  m e a s u r e m e n t ?  

• W h a t  i f  w e  h a d  a n o t h e r  q u a n t i t y ,  l i k e  
t h e  L P  a n d  t h e  R M ,  t h a t  c o u l d  h e l p  u s  
re s t r i c t  a n d  m a y b e  e v e n  d i s c a rd  m o d e l s  
f o r  S g r  A * ?   



ṀTe

S Y N C H R O T R O N   
R A D I AT I O N

B

Parameters: (      ,     )Ṁ Te To observer   
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T H E  S Y S T E M .

*Not to scale.

• Fixed observed 
frequency at 230GHz. 

• Fixed flux.

FA R A D AY  S C R E E N
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FA R A D AY  S C R E E N
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T H E  S Y S T E M .

*Not to scale. Depending on Ṁ and Te a jet 
may become evident.

• Fixed observed 
frequency at 230GHz. 

• Fixed flux.



M O D E L  F O R  T H E  “ S U B M M  B U M P ” .
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I N  O U R  C A S E :  

H A R M  f l u i d  m o d e l :  
a c c r e t i n g  m a g n e t i s e d  
p l a s m a  i n  a  t h i c k  t o r u s .  
( G a m m i e + 2 0 0 3 ) .  

S e l f - c o n s i s t e n t  p o l a r i s e d  
r a d i a t i v e  t r a n s f e r  w i t h  
G R T R A N S  c o d e .  
( D e x t e r + 2 0 1 0 ,  2 0 1 6 ) .

To observer

log (𝜌)
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Faraday ROTATION DEPTH:   𝜏𝜌V =∫𝜌V(s) ds ∝ ne |B| / Te2
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Weak Faraday Effects  
(Low Ṁ, high Te) 

Coherent

Strong Faraday Effects  
(High Ṁ, low Te) 

Scrambled

• :  for each pair ( Ṁ ,Te ) there is a correspondent 𝜏𝜌V .
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Weak Faraday Effects  
(Low Ṁ, high Te) 

Coherent

Strong Faraday Effects  
(High Ṁ, low Te) 

Scrambled

• :  for each pair ( Ṁ ,Te ) there is a correspondent 𝜏𝜌V .

Quantifying the degree of order within the map with a  
“CORRELATION LENGTH”.
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[  
as

]
= Te / TDISK

F = 0.3 Jy

F = 3.0 Jy

T H E  C O R R E L AT I O N  L E N G T H : mx/I𝝀
𝜇 = TJET / TDISK

F𝜈 = 0.3 Jy

F𝜈 = 3.0 Jy

(Jimenez-Rosales in prep.)
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[  
as

]

“Disk-like” “Jet-like”
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[  
as

]
= Te / TDISK

F = 0.3 Jy

F = 3.0 Jy

Coherence 
limited by 
B direction.

Scrambled 
by Faraday 
rotation.

T H E  C O R R E L AT I O N  L E N G T H : mx/I𝝀
𝜇 = TJET / TDISK

F𝜈 = 0.3 Jy

F𝜈 = 3.0 Jy

(Jimenez-Rosales in prep.)
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[  
as

]
= Te / TDISK

F = 0.3 Jy

F = 3.0 Jy

T H E  C O R R E L AT I O N  L E N G T H : my/I𝝀
𝜇 = TJET / TDISK

F𝜈 = 0.3 Jy

F𝜈 = 3.0 Jy

(Jimenez-Rosales in prep.)



T H E  C O R R E L AT I O N  L E N G T H :
as a way of RESTRICTING models.
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= Te / TDISK

F = 0.3 Jy

F = 3.0 Jy

𝜇 = TJET / TDISK

F𝜈 = 0.3 Jy

F𝜈 = 3.0 Jy

Johnson+2015

𝜏𝜌V
≲ 1 

(Jimenez-Rosales in prep.)



C O N C L U S I O N S .

‣ SGR A* is important for studying plasma and accretion physics. 

‣ POLARISATION is essential in determining the valid models for 
Sgr A*. 

‣ Quantitative analysis of how FARADAY EFFECTS depolarise the 
emitted radiation can be made through the CORRELATION 
LENGTH. 

‣ So far 𝜏𝜌V ≲ 1 , which could rule out a large parameter space 

of models where the disk is cold.
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