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1 . G A L A C T I C  S Y N C H R O T R O N  
E M I S S I O N :  W H AT  W E  H AV E  L E A R N E D  

R E L E VA N T  I S S U E S
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J C A P,  3  ( 2 0 1 3 )



101 102 103 104 105

ν [MHz]

104

105

106

107

108

109

1010

T
[K
]
∗

ν
[M

H
z]
2.
5

Sky region: 40◦ ≤ l ≤ 340◦, 10◦ ≤ b ≤45◦

Radio data

GMF - KRA Model

KRA Model - w/o break

KOL Model - w/o break
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T O  P R O B E  T H E  L O W  E N E R G Y  L I S  O F   

e� + e+

G D B ,  C . E V O L I , D . G A G G E R O , D . G R A S S O , M A C C I O N E ,   
J C A P,  3  ( 2 0 1 3 )
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Sky region: 40◦ ≤ l ≤ 340◦, 10◦ ≤ b ≤45◦

Radio data

GMF - KRA Model

KRA Model - w/o break

KOL Model - w/o break

KRA Model - only 2nd

KOL Model - only 2nd
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Sky region: 40◦ ≤ l ≤ 340◦, 10◦ ≤ b ≤45◦

Radio data

Total - KRA model

Total - KOL model

GMF - KRA Model

KRA Model - w/o break

KRA Model - only 2nd
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@ 1 GeV

D R A G O N  2 D  
2 D  M O D E  

( C . E V O L I , D . G A G G E R O , D . G R A S S O , L / M A C C I O N E ,  J C A P  
2 0 0 8 )

S E E  A L S O  B L A S I  &  A M AT O ,  J C A P  I & I I  ( 2 0 1 2 )
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I N  T H E  S P I R A L  A R M S   
( G A G G E R O , D . , M A C C I O N E , L . ,  G D B ,  E V O L I , C . ,  G R A S S O , D .  

P H Y S I C A L  R E V I E W  L E T T E R S ,  1 1 1  ( 2 0 1 3 ) )
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@ 100 GeV

D R A G O N  2 D  
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S E E  A L S O  B L A S I  &  A M AT O ,  J C A P  I & I I  ( 2 0 1 2 )
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@ 100 GeV

D R A G O N  2 D  
2 D  M O D E  
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2 . G A L A C T I C  S Y N C H R O T R O N  
E M I S S I O N  W I T H  3 D  C R E  
P R O PA G AT I O N  M O D E L S

R E L E VA N T  I S S U E S



T H E  N U C L E A R  C O S M I C  R A Y S  
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T O  T U N E  F R E E  PA R A M E T E R S  
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D . G A G G E R O ,  L . M A C C I O N E ,  D . G R A S S O ,  G D B ,  C . E V O L I  
P R D ,  ( 2 0 1 4 )

Waiting for the 
AMS-02 data! 

(see C.Evoli’s talk)
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T H E  E L E C T R O N  S P E C T R U M  
I . K R A I C H N A N  M H D  T U R B U L E N C E
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(please, see also 
D.Grasso’s talk)
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KRA - Ams02 CD modulation
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S E E  A L S O  E . G . ,  G R A S S O  E T  A L . ,  A P P  
3 2  ( 2 0 0 9 ) ,  S E R P I C O ,  P R D ,  7 9  ( 2 0 0 9 ) ,  
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I N C O M P L E T E  L I S T  O F  PA P E R S  
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T H E  E L E C T R O N  S P E C T R U M  
I I .  K O L M O G O R O V  T U R B U L E N C E
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Models with strong reacceleration are in tension with the data
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I I .  K O L M O G O R O V  T U R B U L E N C E
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T H E  S Y N C H R O T R O N  S P E C T R A  
( P R E L I M I N A R Y  R E S U LT S : W / O  A  S H A R P  B R E A K ,  S T I L L  G O O D )
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Radio data

Total - KRA model

Total - KOL model

GMF - KRA Model

S E E  A L S O  E . G . , J A F F E  E T  A L .  ( 2 0 1 1 ) ,  
O R L A N D O & S T R O N G  ( 2 0 1 3 ) ,  B R I N G M A N N  
E T  A L  ( 2 0 1 2 ) :  I N C O M P L E T E  L I S T  O F  PA P E R S  



T H E  H A L O  H E I G H T  
O N E  O F  T H E  M A I N  G O A L  I N  M O D E R N  A S T R O - PA R T I C L E  P H Y S I C S ;   

U N C E R TA I N T I E S  O N  
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3 � ! zt > 4 kpc
The vertical extension of 
the CR diffusion is crucial 
for Dark Matter science

In the radio energy band the 
CRE are dominated by 
diffusion even for thick halos

For an exponential profile 
of the GMF we constraint 
the halo height using the 
RM data

@ 408 MHz@ 1 GeV

D I  B E R N A R D O ,  E V O L I , G A G G E R O , G R A S S O , M A C C I O N E ,   
J O U R N A L  O F  C O S M O L O G Y  A N D  A S T R O PA R T I C L E ,  3  ( 2 0 1 3 )
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T H E  E L E C T R O N  S P E C T R U M  
I .  T H E  E F F E C T S  O F  H A L O  S I Z E : E L E C T R O N S
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Thin halos are disfavored!
KRA test: we use zt 2 [2÷ 10] kpc



T H E  E L E C T R O N  S P E C T R U M  
I I . T H E  E F F E C T S  O F  H A L O  S I Z E :  P O S I T R O N  R A T I O
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Thin halos are disfavored!
KRA test: we use zt 2 [2÷ 10] kpc



T H E  L AT I T U D E  
P R O F I L E  

T H E  G L O B A L  E N V I R O N M E N T

✦ Complementary 
probe of the vertical 
CRE distribution 

✦ KRA setups at 
different halo 
heights reproducing 
well the synchrotron 
spectrum  

✦ Thick halos are 
favored! 
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D I  B E R N A R D O ,  E V O L I , G A G G E R O , G R A S S O , M A C C I O N E ,   
J O U R N A L  O F  C O S M O L O G Y  A N D  A S T R O PA R T I C L E ,  3  ( 2 0 1 3 )
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C O N C L U S I O N S

• Multichannel analysis  

• Break or an exponential IR cutoff  

• Only  low re-acceleration in good agreement with data 

• Constraints on the CR diffusive halo scale height  

• Goal: Exploiting Planck, Fermi-LAT and cosmic ray data 
simultaneously 



T H A N K  Y O U  F O R  Y O U R  
AT T E N T I O N !


