nisap= SetDirectory["~white/Desktop/H2datacomp/™];
Namelist = Drop[FileNames[], 8];
Namelist // Length;
nfiles =%

outd7l= 3

nag= Print[Namelist]

{noi sedat a. csv, sigdata.csv, vcsel data.csv}
First Analyze a sample of the Noise.

o= Print[Namelist[[1]]]

noi sedat a. csv
nso= scopedata = Import[Namelist[[1]], "csv'];

ns1= DiImensions[scopedata[[1]1]] ;
npts = %[[1]1]

outs2= 40002

ns3= gain = Take[scopedata[[1]], 40007 ;

nsa= Ipg = ListPlot[gain, Joined » True]
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Out[54]=
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~0.0005
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n74= Noiserms = RootMeanSquare[gain] ;
Print["”Noise Level= "', 1000 * noiserms, " mV RMS™]

Noi se Level = 0.351737 nV RMS

nssi= Slice = ConstantArray [0, 4000]; tfit = Range[O, 200 % 1079 -

Dimensions[tFfit]
tFit[[2000]]

ousel= {4000}
ours7= 9. 995 x 1078

nser= dt = TRIt[[2]] - €Fit[[1]]

ouss- 5. x 10711

.05%107°

, .05 % 10-9] :
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Discrete Fourier Transform.
nsop= TiIming[ FFtslice = Fourier[gain]; ]

ousel= {0. 003722, Nul | }

neo= Dimensions[Fftslice]

outeol= {4000}

This has zero frequency in element 1. The 2000-th element corresponds to 1/2 the sampling
frequency. After that aliassing takes over and the frequency heads back to zero.

ne1= ListPlot[Abs[fftslice], AspectRatio - 0.3, PlotRange - All]

out[61]=

2000 3000 4000

nez;= ListLogPlot[Abs[fftslice], AspectRatio - 0.3, PlotRange -» All]

Out[62]=

Separate Real and Imaginary components.

ne3= ListPlot[{Re[fftslice], Im[Fftslice]},
AspectRatio -» 0.4, PlotRange » {{0, 40003}, All},
PlotStyle -» {Blue, Red}, Joined -» {False, True}]

Out[63]=

2000

We can reasonably assume evenly-spaced time samples.
nea= INtervals = Rest[tFit] - Most[tfit] ;
nes= Intvl = Mean[intervals]
oues= 5. x 10711
neer= StandardDeviation[intervals]
ourssl= 6. 87332 x 10724
ne7= samplFreq = 1/ intvl

ouer= 2. x 1010
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Frequency step per interval in the FFT.
nes;= Fspi = (samplFreq/ 2) /2000
ourssl= 5. x 10°
nzo= FFEbins = Fspi » Range [0, (2000-1)1;

npsi= SPplitFFt = Take [Abs[fftslice], 2000] ;
smoothfft = MovingAverage [splitfft, 3];
Dimensions[smoothfft]
Dimensions[splitfft]

oui100)= {1998}

ouo1)= {2000}

npoop= ListLogPlot[Transpose[{Take[fftbins, (2000 - 2)]1, smoothfft}],
Filling » Axis, Frame -» True, FrameStyle -» Thick, FrameLabel -
{{, }, {"Frequency (Hertz)", "LRS Waverunner Noise Power Spectrum'}},
LabelStyle » {Medium, Italic, Bold}, ImageSize - Large]

LRS Waverunner Noise Power Spectrum

0.001} 4

5x 1074F

2x 1074}
1x 1074}

Out[190]=
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Frequency (Hertz)

Now examine typical signal waveform.

npaa- SetDirectory['~white/Desktop/H2datacomp/™];
Namelist = Drop[FileNames[], 8];
Namelist // Length;
nfiles = %

out237= 4
nezsi= Print[Namelist[[4]]]
vcsel dat a. csv

nezzo= Clear [scopedatal] ;
Timing[scopedata = Import[Namelist[[4]], "csv']];

ch2 = scopedata;
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neso= Clear [scopedata]
Timing[scopedata = Import[Namelist[[3]], "csv']];

nes2= €h3 = scopedata;
Dimensions[ch3]
Clear [scopedata]

ouesa= {51, 4000}

neezi= ch2small = Table[Take[ch2[[i]], {1900, 2299}], {i, 51}]:;
ch3small = Table[Take[ch3[[i]], {1900, 2299}], {i, 51}];

ineeo= timebin = 0.05 » Range [0, 399] ;
Dimensions[timebin]
Dimensions[ch2small]

ouz7o)= {400}

ou7i)= {51, 400}

npoor= Manipulate[ListPlot[
{Transpose[{timebin, ch2small[[i]]}], Transpose[{timebin, ch3small[[i]]}]},
PlotRange -» {{0, 20}, {--001, .06}}]1, {1, 1, 51, 1}]

4

006 -
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Out[299]= [
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Frequency compostion of the signal.

ne7a= Timing [ FFtsig2 Fourier[ch2small[[1]]1]: ]
Timing[ Fftsig3 = Fourier[ch3small[[1]]]; ]

outz7a= {0. 003858, Nul | }

outz74)= {0. 000054, Nul | }
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ne7er= ListLogPlot[ {Abs[fftsig2], Abs[fftsig3]}, AspectRatio -» 0.3, PlotRange - All]
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10 i . . it
105} - St -

100 200 300 400

There are 1/10 th as many bins in the fft of the signal, since we are just looking at a narrow region
of interrest.

inpos= Fspi (samplFreq/ 2) /200;
Clear[fftbins];
fftbins = fspi » Range[0, (200-1)];

npos)= ListLogPlot[Transpose[ {fftbins, Take[Abs[fftsig3], 200]1}],
Filling » Axis, Frame -» True, FrameStyle -» Thick,
FrameLabel -» {{, }, {""Frequency (Hertz)", "VCSEL signal Power Spectrum"}},
LabelStyle » {Medium, Italic, Bold}, ImageSize - Large]

VCSEL signal Power Spectrum
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Crude Time jitter measurement.

peak2 = Table[Max[ch2small[[i]]1], {i, 1, 51}];
peak3 = Table[Max[ch3small[[i]]], {i, 1, 51}];

time2 = Table[
Root[ (Interpolation[Transpose[{timebin, ch2small[[i]]}]] - peak2[[i]]/2), 5],
{51}]
time3 = Table[Root[
(Interpolation[Transpose[{timebin, ch3small[[i]]1}]] - peak3[[i]]/2), 8], {51

n72= £ = Interpolation[Transpose[{Take[tfit, 200], Take[gain, 2001}11;

5

}
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