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This simulated data from the previous particle model 
shows variance in excess of Poisson counting 
statistics.
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Particle Autocorrelation Length
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A=area of region in rings sampled by a single 
measurement!
I0=unocculted stellar signal!
τ=measured optical depth!
Δσ2=excess variance
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Dependence of R on E

4
Planetary Rings Workshop, Boulder CO, August 13-15, 2014

Size very sensitive to 
E at large and small 
optical depth. 



Excess Variance Dependence on Optical Depth
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E(τ) is a more 
diagnostic way to look 
at the excess variance 
and see differences in 
particle size.
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The data show multiple distinct populations:!
points do not follow a single-valued curve.



Bet Cen I = 600!
Alp Vir I = 150!
Del Per I = 12



Bet Cen I = 600!
Alp Vir I = 150!
Del Per I = 12



• UVIS measured occultation counts vary 
by ~100x, from a few counts per ms to 
several 100 counts/ms. 

• Radial resolution ~ 10 m: 1000 pts/10km. 
• Check Monte Carlo simulations with 

different star brightness, radial binning, 
and power-law particle size distributions.

Simulating Actual Occultations
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Star Signal Comparison (I = number of photons, unocculted)

R1=0.01!
R2=0.1!
q=2.7



Bin Size Comparison (N = number of measurements used)

R1=0.01!
R2=0.1!
q=2.7



Increasing Bin Size not the same as Increasing Star Brightness

R1=0.01!
R2=0.1!
q=2.7



Central C Ring, Tau~0.1



Central C Ring, Tau~0.1



Central Cassini Division, Tau~0.07



Central Cassini Division, Tau~0.07











Plateau Edges



Autocorrelation Length (m)!
!
Normalized Excess Variance
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Conclusions
• Multitude of occultations is great, but 

what is it telling us? Derived length 
scales do not always agree between 
occultations.!

• Star brightness matters.!
• Excess variance in the C ring plateaus is 

the same as in the main C ring: “mean” 
particle size smaller in plateaus.!

• Working on extracting information on 
three-dimensional ring structure 
information from excess variance.
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