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Using and Understanding Complex
Histograms
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Introduction

A Complex Histogram is an extension of normal histograms
showing how many data points of a complex field lie within
a certain range of the real and imaginary part, respectively
(“data binning”).

“lllm S In this example, 6 data
points have a real part in the
N 6 range of -0.75 to -0.25 and
¢ o I an imaginary part of 0.25 to
; ; : 0.75.
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Used Sample Data: Random Phase Distribution
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Creating a Complex Histogram
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Result
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Making the Dark Regions Visible
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Interpretation: Amplitude

Eﬂ 15%: Complex Histogram (4:]
Mumerical Data Array

e e |

Diagram |Tab|e | Value at ﬁ.‘f}|

Mumber of Pixels

Imaginary Part
0

Real Part

62

There are many bright
pixels and many dark pixels
and only quite few pixels
with intermediate
brightness.
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Interpretation: Amplitude
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Interpretation: Phase

The phase values are
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Adjusting the Complex Histogram: Original
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Adjusting the Complex Histogram: Embedding
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Adjusting the Complex Histogram: Larger “bins”

Eﬂ 17: Complex Histogram (4:) =3 |Eoh| )
Mumerical Data Array
Diagram | Table | Value at fcy) |
Create Complex Histogram ﬁ s s
Real Axis Imaginary Luis 200
Enable Enable
Min -1 -1 - s
o
Mz 1 1
E o 505.5
Stew[ 25 25 @
-gc L1
| Get Field Extrema | =
0k ] | Cancel | | Help
211
0.5 o 0.5
Real Part

www.wyrowski-photonics.com



Effect of Quantization

Result if field was hard quantized before
the histogram evaluation with 8 amplitude

levels.

Mumerical Data Array
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Result if field was hard quantized before
the histogram evaluation with 8 phase
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