Improving Null Depth Measurement with
statistics : theory and first results with the
Palomar Fiber Nuller
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What is the Null Depth?
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Problem : How to measure Null Depths?
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Problem : How to measure Null Depths?

Tipton Sweep, null =0.0391
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Classical method

e Non-calibrated ND
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Classical method

Advantages Drawbacks

* Fasy to process * Duty cycle
* Used for centuries ® Require lots of observations
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Statistical Method
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Statistical Method
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Statistical Method

N(t):IN(t)(A¢Z(t) | 511(2) -o2 ) + N,

|f:
e Random fluctuations are Normal distribussion
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Statistical Method

e N, = Ix |03
* Phase = 0.2 rad
0l =2.37%
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Palomar Fiber Nuller

axtended

Fizeau

null finge
two input beams intensity variation at focus
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Comparison classical vs statistical
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Results
Vega
-~ ~Null due to Vega’s angular diameter
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Results

' RMS Phase = 0.25 ),
' Mean Phase = 0.03 )
'RMS 5 | = 0.1457

1 Mean 6 | = -0.1641

 ND excess :4.7 x 104 S 1= 01002
* Theo. excess : 3.5 x 104
*Bias: 1.2 x 104
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Conclusion

* A new data reduction method for interferometry
* Better stability and accuracy of the measurements
* Better sensitivity
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