Analysis of Lu' s radioactive source data. Data set consists
of 2001 time stamped waveforms recorded at 145 GSal/s.

SetDirectory[" ~white/Desktop/64mm2"1;
Drop[Fil eNanes[], 1] // Length;
ntrace = %

outjeegl= 2001
neeoi= Namel i st = Drop[Fil eNanes[], 11;
Narel i st [[1]]
oue7o)= TO0157. csv
me71= time = Transpose [l nport [Nanmelist [[1]], "Data"11[[11];

Di nensi ons[tine];
half =%/2

oue73= {7993}

ne741= front = Transpose [l nport [Nanmelist [[1]], "Data"]1]1[[2]];
of fset = Mean[Take[front, 7693]]

oue7s)= —0. 0023588

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.

of ffront = Constant Array [of fset, 159867;

frontl = Take[front -of f, 76937;

timel = Take[time, 76937;

back = Transpose [l nport [Nanelist [[1]], "Data"1]1[[3]11];
of f set = Mean[Take [back, 7693]]

of f back = Const ant Array [of f set, 15986];

backl = Take[back - of f back, 76937;

outeso)= —0. 000907403

mes3;= dt =time[[2]] -tinme[[1]] // Engi neeri ngForm
f=1/(time[[2]]-time[[1]]);
fftrange=f /2
Out[683]//EngineeringForm=

6.3x10712

ouess- 7. 93651 x 1010



In[686]:=

out[686]=

G aphi csCol u rm[{ Pl o [ spose[{tinmel, front1}], Joined » True, Frane -» True,

abel {{ Amplitude(v)', 3, {"times", "Noi se (front)-}},
Pl ot Range -»

{{-0. 00000005, -0.000000001}, {-.015, .015}}],

Li st Pl ot [Tr anspose[{tinel, backl}], Joined -» True, Frame - True,

Fr aneLabe

Pl ot Range -

00!

000

| s {¢Amlitudew)", 3, {"times", *Noi Se(back)"}},
{{-0. 00000005, -0.000000001}, {-.015, .015}}]}]
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Noise Waveform as a function for later use

Ff =Interpolation[Transpose[{tinmel, frontl}], Method - "Spline"]
Fb = Interpol ati on[Transpose[{ti mel, backl}], Method - "Spline"]

Plot [Ff [x], {x, -4.9586x107% -1.5117x107°},
Pl ot Range » {{-4.9586 x 107®, -1.5117 x107°}, {-.015, . 015}}]

oufea7= | nter pol atingFunction[{{-4.95867 x10°®, -1.5117 x10°}}, <>]

oufess= | nter pol atingFunction[{{-4.95867 x10°®%, -1.5117 x10°}}, <>]
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ineooj= fftoutl = Abs[ FourierDCT[front1]];
df =fftrange/7693;

neoz;= freq = Range[df, fftrange, df 1 /1000000 000.;

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

ineoa;= Li st Pl ot [fftnew, Joined » True, AspectRatio -» 0.3, Pl ot Range » {{0, 6}, {-.03, .03}}]

003

002f

out[694]= 0,00 I
-00Lf

-002f

-0.03 f
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.
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In[695]:=

out[695]=

In[696]:=

out[696]=

In[697]:=

out[697]=

Li st LogPl ot [fftnew, AspectRatio - 0.3, PlotRange » Al | ]

1070

10~ 13

Separate Real and Imaginary components.

ListPlot [{Re[fftplot], Imfftplot]}, AspectRatio - 0.4, PlotRange » {{0, 8000}, All},
Pl ot Styl e » {Bl ue, Red}, Joi ned » {Fal se, True}]
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Li st Pl ot [{Transpose[{time, front}], Transpose[{time, back}]}, Joined - True,
Pl ot Styl e » Thi ck, Pl ot Range -» {{-0. 000000001, 0. 000000005}, {-.6, .04}}]
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