Analysis of CO ®°8-source data. Data set consists of 1805
time stamped waveforms recorded at 145 GSa/s.

n77s= Set Di rectory [ ~whi t e/Deskt op/4mt2" 1;
Drop[Fil eNanes[], 1] // Length;
ntrace = %

ou7771= 1805

in77e;= Namel i st = Drop[Fi |l eNanmes[], 11;
Nanel i st [[1]]

out779)= TO00O01. csv

n7sor= time = Transpose [l nport [Nanelist [[1]], "Data"11[[111;
Di nensions[tinme];
half =%/2

ouf7sz)= {7993}

nze3= front = Transpose[l mport [Namelist [[1]], "Data"]1]1[[2]1;
of fset = Mean[Take[front, 7693]]

ou7e4)= —0. 000421501

Front and Back are the 2 APDs which face eachother. Front

is closest to the CO ©° source.
The first 49 nanoseconds are used to extract the baseline
correction which is typically ~1 mV.

inizesi= of ffront = Constant Array [of fset, 15986];
frontl = Take[front -offfront, 76937;
timel = Take[tinme, 76937;
tinme2 =Drop[tinel, -7460];
back = Transpose[l nmport [Narmelist [[1]], "Data"11[[3]1];
of f set = Mean[Take [back, 7693]]
of f back = Const ant Array [of fset, 15986];
backl = Take[back - of f back, 7693];

G aphi csCol urm[{Li st Pl ot [Tr anspose[{tinme, front}], Joi ned » True, Frane -» True,
Fr ameLabel - {{"An‘pl itude ()", }, {"ti me-", “Noi se (f ront )}}
Pl ot Range - {{-0. 00000005, -0.000000001}, {-.015, .015}}],
Li st Pl ot [Tr anspose[{time, back}], Joi ned » True, Franme - True,
FraneLabel - {{"Anpl itude(V)", 3, {"ti me-", "Noi se (back) }}
Pl ot Range - {{-0. 00000005, -0. 000000001}, {-.015, .015}}]}]

ou7o0)= —0. 000401331

Noise(front)

0.015

0.010
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nrea= dt =time[[2]] -tine[[1]] // Engi neeri ngForm
f=1/(¢ime[[2]]-time[[1]1]);
fftrange=f /2

Out[794]//EngineeringForm=



In[797]:=

Graphi co! urm[{Li StPlot [Tr anspose[{tinel, front1}], Joi ned » True, Frame - True,
FrameLabel » {(*Amlitude(v)", ), {"times", "Noi se (front)-}},
Pl ot Range » {{-0. 00000005, -0.000000001}, {-.015, . 015}}],
i st Pl ot [Tr anspose[{timel, backl}], Joined -» True, Frane - True,

aaaaaaaaa > {¢Amlitudev)",y, {"times", "Noi se (back)"}},
Pl ot Range - {{-0. 00000005, -0.000000001}, {-.015, .015}}]}]
Noise(front)

out[797]=
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Noise Waveform as a function for later use

nros= Ff = I nterpol ati on[Transpose[{tinmel, front1}], Method - "Spline"]
Fb = I nterpol ati on[Transpose[{ti nel, backl}], Method - " Spline"]

Pl ot [Ff [x], {x, -4.9586x107% -1.5117x107°},
Pl ot Range » {{-4.9586 x 10®, -1.5117 x107°}, {-.015, . 015}}]

oufres= | nterpol atingFunction|{{-4.95526 x10°®%, -1.4776x10°}}, <]

oul7ea= | nterpol atingFunction[{{-4.95526x10°%, -1.4776x10°}}, <>]
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ngo1= fftoutl = Abs[ FourierDCT[front1]];
df =fftrange /7693;

nso3;= freq = Range[df, fftrange, df 1 /1000000000.;

insoa;= fftnew = Transpose[{freq, fftoutl}];

For this scope the Sampling frequency is much higher than

the actual bandwidth. Therefore in the plots below there is a
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white noise distribution out to a few GHz. Above this (the
scope bandwidth) there is an apparent reduction in noise.
But in this region data are really reflecting the fact that high
sampling frequency is really a figment of ' on - chip "
interpolation.

insos:= Li st Pl ot [fftnew, Joi ned » True, AspectRatio - 0.3, | mageSi ze -» Large, Frame - True,

FranmeLabel - {{, }, {"Frequency(Gi)", "Spectral Conposition of Noise"}},
Pl ot Range —» {{0, 6}, {0, .02}}]

Spectral Composition of Noise

0.020 —
0015

out[805]= 0010

0.005 W
Owo I 1 ! 1 | 1 1 1 1 |
0
Frequency(GHz)

This has zero frequency in element 1. The 7693- th element corresponds to 1/2 the sampling frequency.After that
aliassing takes over and the frequency heads back to zero.

insos)= Li st LogPl ot [f ftnew, AspectRatio - 0.3, Frane -» True,

FraneLabel - {{, }, {"Frequency(GHz)", " Spectral Conposition of Noi se"1}},
| mageSi ze » Large, PlotRange » {{0, 80}, {10°%, .02}}]

Spectral Composition of Noise

out[806]=

Frequency(GHz)
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In[807]:=

Out[807]=

In[808]:=

Out[812]=

In[814]:=

Out[815]=

Li st Pl ot [{Transpose[{tirre, front -of ffront}], Transpose[{ti ne, back - of f back}]},
Joined - True, PlotStyle - Thick, PlotRange » {{-10"°, .3x107%}, {-.25, .25}}]

! 44/ . . . . . . . . ! . . .
%109 \ \/ 1.x30° 2.x107° N—

W = Constant Array [0, 2];

Wy = Constant Array [0, 27;

time = Transpose[l nport [Namelist [[1]], "Data"11[[1]];
time2 =Drop[Drop[tine, 7693], -74607;

Di nensi ons [ti nme2]

(833)

Do[
Cl ear [front, front2, back, back2];
front = Transpose[l nport [Namelist [[itrace]], "Data"11[[2]];
front2 =
Drop[Drop[front - Constant Array [Mean[Take[front, 7693]]1, 15986], 7693], -74601;
W [[itrace]] = Interpol ation[Transpose[{tine2, front2}], Method -» "Spline"];
back = Transpose[l nport [Nanelist [[itrace]], "Data"11[[3]1];
back2 = Drop[Drop[back - Const ant Array [Mean[Take [back, 7693]], 159861, 76931, -74601;
W[[itrace]] = Interpol ation[Transpose[{ti me2, back2}], Method - "Spline"];
, {itrace, 2}]

Set::write : Tag Times in 0{833} is Protected. >

Set::write : Tag Times in 0{833} is Protected. >

Zeroes = x /. FindRoot [Wo[[#]][x], {x, 1.5x10°}] & /@Range[2];
Zer oes

{1.46078 x10°°, 1.54817 x10°}



