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Transitional disks are protoplanetary disks with gaps
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Transitional disks 
in Chamaeleon-I

Ribas et al. 2013	  
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What is the real contribution of Herschel
to our knowledge of transitional disks? 



f(x) = a + b x + c x3	   a (true) = 1.5!
b (true) = 0.3!
c (true) = 0.5!

a = 1.41
b = 0.65!
c = 0.36

Least-squares fit:	  



f(x) = a + b x + c x3	   a (true) = 1.5!
b (true) = 0.3!
c (true) = 0.5!

a = 1.41 ± ???
b = 0.65 ± ???!
c = 0.36 ± ???
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THIS IS CHEATING!	  
a ~ 1.41
b ~ 0.65!
c ~ 0.36
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f(x) = a + b x + c x3	   a (true) = 1.5!
b (true) = 0.3!
c (true) = 0.5!

a = 1.41 ± ???
b = 0.65 ± ???!
c = 0.36 ± ???

Least-squares fit:	  

a = 1.39!

b = 0.57!

c = 0.39

MCMC fit:	  
+ 0.22!
- 0.29!
+ 1.03!
- 0.50!

+ 1.21!
- 0.15!



A simple disk model	  
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Dust mass Md
Inner radius Rin , outer radius Rout
Flaring index p , height at 100 AU H100


H(r) ∝ rp  

H100
100 AU	  



A simple disk model	  

Dust mass Md
Inner radius Rin , outer radius Rout
Flaring index p , height at 100 AU H100
Surface density index q 

Σ(r) ∝ r-q  



A simple disk model	  

Dust mass Md
Inner radius Rin , outer radius Rout
Flaring index p , height at 100 AU H100
Surface density index q
Maximum grain size amax

 



Free parameters:  Md   Rin   Rout   p   H100   q   amax
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Unconstrained:  Md   Rin   Rout   p   H100   q   amax
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Not bad: Md   Rin   Rout   p   H100   q   amax




Sexy:  Md   Rin   Rout   p   H100   q   amax
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Sexy:  Md   Rin   Rout   p   H100   q   amax
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And some correlations too


Ribas et al. in prep	  



Herschel improves or knowledge !
of transitional disks!

!
!

!    poorly for the outer radius
!   moderately for flaring, density and amax!
!   greatly for the dust mass and inner radius!





GIVE US ALMA

Casassus et al. 13:!
gas flows in the gap
of HD142527!

Van der Marel  et al. 13:!
Dust trap in IRS 48!

HL TAU
several rings?
NOT EVEN A 
TRANSITIONAL
DISK!!



Combined with a large database of YSOs,!
it can have a great impact on planet formation theories!

more than 2300 YSOs (~100 transitionals)

in 22 nearby star-forming associations
35 photometric bands
SpT, Av, stellar mass, disks, …	  

Ribas et al. 2014, 2015	  


