
Set the directory to where the data file is loacted

In[5109]:=
SetDirectory@"~white�Desktop�ATF_100429"D

Out[5109]=
�Users�white�Desktop�ATF_100429

Target in, APD at 40 cm
Load the data (collect the 40 cm target in runs: 5,6,11,12). First Run 5:

In[5110]:=
data = Import@"RTF_5_matrix_APD.dat", "Data"D;

Data contain 21 scope traces triggered on the strip line and are stored as 42
columns of alternating time stamps and signal samples.
Delete the last 100 rows of time samples since they are beyond range of the
scope.

In[5111]:=
data1 = Drop@data, -100D; Dimensions@data1D

Out[5111]=
8501, 42<

Extract  time  stamps  from  1st  row  (all  time  stamps  are  identical).  Convert  to
nanoseconds.

In[5112]:=
timenano = data1@@All, 1DD; H* First column is time *L

time = 109
* timenano;

� Discard time stamps, leaving only an array of traces.

In[5114]:=
waveforms = Drop@Transpose@data1D, 81, 41, 2<D;

Load the data (Run 6):

In[5115]:=
Clear@dataD; Clear@data1D;
data = Import@"RTF_6_matrix_APD.dat", "Data"D;
data1 = Drop@data, -100D;

� Discard time stamps, leaving only an array of traces. Append run 6 to the data set.

In[5118]:=
waveform2 = Drop@Transpose@data1D, 81, 41, 2<D;
Do@

AppendTo@waveforms, waveform2@@iDDD;, 8i, 21<D;
Clear@waveform2D;
Dimensions@waveformsD

Out[5121]=
842, 501<

Load the data (Run 11):



In[5122]:=
Clear@dataD; Clear@data1D;
data = Import@"RTF_11_matrix_APD.dat", "Data"D;
data1 = Drop@data, -100D;
waveform2 = Drop@Transpose@data1D, 81, 41, 2<D;
Do@

AppendTo@waveforms, waveform2@@iDDD;, 8i, 21<D;
Clear@waveform2D;
Dimensions@waveformsD

Out[5128]=
863, 501<

Load the data (Run 12):

In[5129]:=
Clear@dataD; Clear@data1D;
data = Import@"RTF_12_matrix_APD.dat", "Data"D;
data1 = Drop@data, -100D;
waveform2 = Drop@Transpose@data1D, 81, 41, 2<D;
Do@

AppendTo@waveforms, waveform2@@iDDD;, 8i, 21<D;
Clear@waveform2D;
Dimensions@waveformsD

Out[5135]=
884, 501<

� Now do a simple search for hits using peak time without signal reconstruction

In[5136]:=
bin = ConstantArray@0, 84D; i = ConstantArray@0, 84D;
maxamp = Table@Max@- waveforms@@nDDD, 8n, 84<D;
Do@

bin@@nDD = Position@- waveforms@@nDD, maxamp@@nDD, 1, 1D;
i@@nDD = bin@@n, 1, 1DD;
, 8n, 84<D;

� We found repeats in the data set which are likely due to misfires of the Linac. In these cases 
the stripline signal wouldn' t trigger the scope. So you just see waveform from the last Linac 
pulse.
  I discard these using a simple algorithm. If the maximum bin is the same as in the last trace it 
is a repeat.

In[5139]:=
ndrop = 0; newwave40in = 8<;
AppendTo@newwave40in, waveforms@@1DDD;
Do@

l = waveforms@@nDD;
If@i@@nDD == i@@n - 1DD, ndrop++, AppendTo@newwave40in, lDD, 8n, 2, 84<D

Print@"number of empty linac pulses=", ndropD
newdim = 84 - ndrop;

number of empty linac pulses=29

2 scan 42010xx4.cdf



� Inspect the waveforms

In[5144]:=
Manipulate@ListPlot@Transpose@8time, 1000 * newwave40in@@nDD<D,

PlotRange -> 8810, 40.<, 8-4, 2<<,
AxesLabel -> 8"tHnsecL", "milliVolts"<D, 8n, 1, newdim, 1<D

Out[5144]=
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In[5145]:=
bin = ConstantArray@0, newdimD; peakchan = ConstantArray@0, newdimD;
maxamp = Table@Max@-newwave40in@@nDDD, 8n, newdim<D;
Dimensions@maxampD

Out[5147]=
855<

In[5148]:=
Do@

bin@@nDD = Position@-newwave40in@@nDD, maxamp@@nDD, 1, 1D;
peakchan@@nDD = bin@@n, 1, 1DD;
, 8n, 1, newdim<D;

peakmvolts = 1000. * maxamp;
timepeak = .08 * peakchan;
cuttime = Pick@timepeak, Thread@peakmvolts > .8DD;

scan 42010xx4.cdf 3



In[5152]:=
8ListPlot@timepeakD, Histogram@peakmvolts, 80, 5, .2<D,

Histogram @timepeak, 810, 30, .5<D, Histogram@cuttime, 810, 30, .5<D<

Out[5152]=
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In[5153]:=
fitregion = Pick@timepeak, Thread@Abs@timepeak - 20D < 3DD;
q = FindDistributionParameters@fitregion, NormalDistribution@Ð, ΣDD
targin40cm = 8Ð �. q, Σ �. q<;
targin40cmtime = targin40cm@@1DD;

Out[5154]=
8Ð ® 20.16, Σ ® 1.08041<

Target in, APD at 20 cm
Load the data (collect the 20 cm target in runs: 18-21). First Run 18:

In[5157]:=
Clear@dataD; Clear@data1D; Clear @waveformsD;
Clear@waveform2D; Clear@binD; Clear@maxampD;
data = Import@"RTF_18_matrix_APD.dat", "Data"D;

In[5159]:=
data1 = Drop@data, -100D; Dimensions@data1D;

� Discard time stamps, leaving only an array of traces.

In[5160]:=
waveforms = Drop@Transpose@data1D, 81, 41, 2<D;

Load the data (Run 19):

In[5161]:=
Clear@dataD; Clear@data1D;
data = Import@"RTF_19_matrix_APD.dat", "Data"D;
data1 = Drop@data, -100D;
waveform2 = Drop@Transpose@data1D, 81, 41, 2<D;
Do@

AppendTo@waveforms, waveform2@@iDDD;, 8i, 21<D;
Clear@waveform2D;
Dimensions@waveformsD

Out[5167]=
842, 501<

4 scan 42010xx4.cdf



Load the data (Run 20):

In[5168]:=
Clear@dataD; Clear@data1D;
data = Import@"RTF_20_matrix_APD.dat", "Data"D;
data1 = Drop@data, -100D;
waveform2 = Drop@Transpose@data1D, 81, 41, 2<D;
Do@

AppendTo@waveforms, waveform2@@iDDD;, 8i, 21<D;
Clear@waveform2D;
Dimensions@waveformsD

Out[5174]=
863, 501<

Load the data (Run 21):

In[5175]:=
Clear@dataD; Clear@data1D;
data = Import@"RTF_21_matrix_APD.dat", "Data"D;
data1 = Drop@data, -100D;
waveform2 = Drop@Transpose@data1D, 81, 41, 2<D;
Do@

AppendTo@waveforms, waveform2@@iDDD;, 8i, 21<D;
Clear@waveform2D;
Dimensions@waveformsD

Out[5181]=
884, 501<

� Now do a simple search for hits using peak time without signal reconstruction

In[5182]:=
bin = ConstantArray@0, 84D; i = ConstantArray@0, 84D;
maxamp = Table@Max@- waveforms@@nDDD, 8n, 84<D;
Do@

bin@@nDD = Position@- waveforms@@nDD, maxamp@@nDD, 1, 1D;
i@@nDD = bin@@n, 1, 1DD;
, 8n, 84<D;

� We found repeats in the data set which are likely due to misfires of the Linac. In these cases 
the stripline signal wouldn' t trigger the scope. So you just see waveform from the last Linac 
pulse.
  I discard these using a simple algorithm. If the maximum bin is the same as in the last trace it 
is a repeat.

In[5185]:=
ndrop = 0; newwave20in = 8<;
AppendTo@newwave20in, waveforms@@1DDD;
Do@

l = waveforms@@nDD;
If@i@@nDD == i@@n - 1DD, ndrop++, AppendTo@newwave20in, lDD, 8n, 2, 84<D

Print@"number of empty linac pulses=", ndropD
newdim1 = 84 - ndrop;

number of empty linac pulses=39

scan 42010xx4.cdf 5



� Inspect the waveforms

In[5190]:=
Manipulate@

ListPlot@Transpose@8time, 1000 * newwave20in@@nDD<D, PlotRange ® 8810, 40.<, 8-4, 2<<,
AxesLabel ® 8"tHnsecL", "milliVolts"<D, 8n, 1, newdim1, 1<D

Out[5190]=
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In[5191]:=
bin = ConstantArray@0, newdim1D; peakchan = ConstantArray@0, newdim1D;
maxamp = Table@Max@-newwave20in@@nDDD, 8n, newdim1<D;
Do@

bin@@nDD = Position@-newwave20in@@nDD, maxamp@@nDD, 1, 1D;
peakchan@@nDD = bin@@n, 1, 1DD;
, 8n, 1, newdim1<D;

peakmvolts = 1000. * maxamp;
timepeak = .08 * peakchan;
cuttime = Pick@timepeak, Thread@peakmvolts > .5DD;

In[5197]:=
8ListPlot@timepeakD, Histogram@peakmvolts, 80, 5, .2<D,

Histogram @timepeak, 810, 30, .5<D, Histogram@cuttime, 810, 30, .5<D<

Out[5197]=
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Calculate Speed of Electron. A couple 
problems with this are pileup at the 20 cm 
position and crudeness of using peak channel 
for time.

6 scan 42010xx4.cdf



Calculate Speed of Electron. A couple 
problems with this are pileup at the 20 cm 
position and crudeness of using peak channel 
for time.

In[5198]:=
fitregion = Pick@timepeak, Thread@Abs@timepeak - 20D < 3DD;
q = FindDistributionParameters@fitregion, NormalDistribution@Ð, ΣDD
targin20cm = 8Ð �. q, Σ �. q<;
targin20cmtime = targin20cm@@1DD;
<< PhysicalConstants`
<< Units`
c = SpeedOfLight@@1DD ´ 10^8-7<;

Β =

20

Htargin40cmtime - targin20cmtimeL
� c

Out[5199]=
8Ð ® 19.1, Σ ® 0.611912<

Out[5205]=
80.629366<

Target out, APD at 40 cm
Load the data (collect the 40 cm target out runs: 7-10). First Run 7:

In[5206]:=
Clear@dataD; Clear@data1D; Clear @waveformsD;
Clear@waveform2D; Clear@binD; Clear@maxampD;
data = Import@"RTF_7_matrix_APD.dat", "Data"D;
data1 = Drop@data, -100D;

� Discard time stamps, leaving only an array of traces.

In[5209]:=
waveforms = Drop@Transpose@data1D, 81, 41, 2<D;

Load the data (Run 8):

In[5210]:=
Clear@dataD; Clear@data1D;
data = Import@"RTF_8_matrix_APD.dat", "Data"D;
data1 = Drop@data, -100D;

� Discard time stamps, leaving only an array of traces. Append run 19 to the data set.

In[5213]:=
waveform2 = Drop@Transpose@data1D, 81, 41, 2<D;
Do@

AppendTo@waveforms, waveform2@@iDDD;, 8i, 21<D;
Clear@waveform2D;
Dimensions@waveformsD

Out[5216]=
842, 501<

Load the data (Run 9):

scan 42010xx4.cdf 7



In[5217]:=
Clear@dataD; Clear@data1D;
data = Import@"RTF_9_matrix_APD.dat", "Data"D;
data1 = Drop@data, -100D;
waveform2 = Drop@Transpose@data1D, 81, 41, 2<D;
Do@

AppendTo@waveforms, waveform2@@iDDD;, 8i, 21<D;
Clear@waveform2D;
Dimensions@waveformsD

Out[5223]=
863, 501<

Load the data (Run 10):

In[5224]:=
Clear@dataD; Clear@data1D;
data = Import@"RTF_10_matrix_APD.dat", "Data"D;
data1 = Drop@data, -100D;
waveform2 = Drop@Transpose@data1D, 81, 41, 2<D;
Do@

AppendTo@waveforms, waveform2@@iDDD;, 8i, 21<D;
Clear@waveform2D;
Dimensions@waveformsD

Out[5230]=
884, 501<

� Now do a simple search for hits using peak time without signal reconstruction

In[5231]:=
bin = ConstantArray@0, 84D; i = ConstantArray@0, 84D;
maxamp = Table@Max@- waveforms@@nDDD, 8n, 84<D;
Do@

bin@@nDD = Position@- waveforms@@nDD, maxamp@@nDD, 1, 1D;
i@@nDD = bin@@n, 1, 1DD;
, 8n, 84<D;

� We found repeats in the data set which are likely due to misfires of the Linac. In these cases 
the stripline signal wouldn' t trigger the scope. So you just see waveform from the last Linac 
pulse.
  I discard these using a simple algorithm. If the maximum bin is the same as in the last trace it 
is a repeat.

In[5234]:=
ndrop = 0; newwave40out = 8<;
AppendTo@newwave40out, waveforms@@1DDD;
Do@

l = waveforms@@nDD;
If@i@@nDD == i@@n - 1DD, ndrop++, AppendTo@newwave40out, lDD, 8n, 2, 84<D

Print@"number of empty linac pulses=", ndropD
newdim2 = 84 - ndrop;

number of empty linac pulses=32

8 scan 42010xx4.cdf



� Inspect the waveforms

In[5239]:=
Manipulate@ListPlot@

Transpose@8time, 1000 * newwave40out@@nDD<D, PlotRange ® 8810, 40.<, 8-4, 2<<,
AxesLabel ® 8"tHnsecL", "milliVolts"<D, 8n, 1, newdim2, 1<D

Out[5239]=
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In[5240]:=
bin = ConstantArray@0, newdim2D; peakchan = ConstantArray@0, newdim2D;
maxamp = Table@Max@-newwave40out@@nDDD, 8n, newdim2<D;
Do@

bin@@nDD = Position@-newwave40out@@nDD, maxamp@@nDD, 1, 1D;
peakchan@@nDD = bin@@n, 1, 1DD;
, 8n, 1, newdim2<D;

peakmvolts = 1000. * maxamp;
timepeak = .08 * peakchan;
cuttime = Pick@timepeak, Thread@peakmvolts > .8DD;

In[5246]:=
8ListPlot@timepeakD, Histogram@peakmvolts, 80, 5, .2<D,

Histogram @timepeak, 810, 30, .5<D, Histogram@cuttime, 810, 30, .5<D<

Out[5246]=
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scan 42010xx4.cdf 9



In[5247]:=

Target in, APD at 20 cm, 6mm Pb absorber
Load the data (collect the 20 cm target in, Pb absorber runs: 14-17). First Run
14:

In[5248]:=
Clear@dataD; Clear@data1D; Clear @waveformsD;
Clear@waveform2D; Clear@binD; Clear@maxampD;
data = Import@"RTF_14_matrix_APD.dat", "Data"D;
data1 = Drop@data, -100D;

� Discard time stamps, leaving only an array of traces.

In[5251]:=
waveforms = Drop@Transpose@data1D, 81, 41, 2<D;

Load the data (Run 15):

In[5252]:=
Clear@dataD; Clear@data1D;
data = Import@"RTF_15_matrix_APD.dat", "Data"D;
data1 = Drop@data, -100D;

� Discard time stamps, leaving only an array of traces. Append run 19 to the data set.

In[5255]:=
waveform2 = Drop@Transpose@data1D, 81, 41, 2<D;
Do@

AppendTo@waveforms, waveform2@@iDDD;, 8i, 21<D;
Clear@waveform2D;
Dimensions@waveformsD

Out[5258]=
842, 501<

Load the data (Run 16):

In[5259]:=
Clear@dataD; Clear@data1D;
data = Import@"RTF_16_matrix_APD.dat", "Data"D;
data1 = Drop@data, -100D;
waveform2 = Drop@Transpose@data1D, 81, 41, 2<D;
Do@

AppendTo@waveforms, waveform2@@iDDD;, 8i, 21<D;
Clear@waveform2D;
Dimensions@waveformsD

Out[5265]=
863, 501<

Load the data (Run 17):

10 scan 42010xx4.cdf



In[5266]:=
Clear@dataD; Clear@data1D;
data = Import@"RTF_17_matrix_APD.dat", "Data"D;
data1 = Drop@data, -100D;
waveform2 = Drop@Transpose@data1D, 81, 41, 2<D;
Do@

AppendTo@waveforms, waveform2@@iDDD;, 8i, 21<D;
Clear@waveform2D;
Dimensions@waveformsD

Out[5272]=
884, 501<

� Now do a simple search for hits using peak time without signal reconstruction

In[5273]:=
bin = ConstantArray@0, 84D; i = ConstantArray@0, 84D;
maxamp = Table@Max@- waveforms@@nDDD, 8n, 84<D;
Do@

bin@@nDD = Position@- waveforms@@nDD, maxamp@@nDD, 1, 1D;
i@@nDD = bin@@n, 1, 1DD;
, 8n, 84<D;

� We found repeats in the data set which are likely due to misfires of the Linac. In these cases 
the stripline signal wouldn' t trigger the scope. So you just see waveform from the last Linac 
pulse.
  I discard these using a simple algorithm. If the maximum bin is the same as in the last trace it 
is a repeat.

In[5276]:=
ndrop = 0; newwave20Pb = 8<;
AppendTo@newwave20Pb, waveforms@@1DDD;
Do@

l = waveforms@@nDD;
If@i@@nDD == i@@n - 1DD, ndrop++, AppendTo@newwave20Pb, lDD, 8n, 2, 84<D

Print@"number of empty linac pulses=", ndropD
newdim3 = 84 - ndrop;

number of empty linac pulses=23

scan 42010xx4.cdf 11



� Inspect the waveforms

In[5281]:=
Manipulate@

ListPlot@Transpose@8time, 1000 * newwave20Pb@@nDD<D, PlotRange ® 8810, 40.<, 8-4, 2<<,
AxesLabel ® 8"tHnsecL", "milliVolts"<D, 8n, 1, newdim3, 1<D

Out[5281]=
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In[5282]:=
bin = ConstantArray@0, newdim3D; peakchan = ConstantArray@0, newdim3D;
maxamp = Table@Max@-newwave20Pb@@nDDD, 8n, newdim3<D;
Do@

bin@@nDD = Position@-newwave20Pb@@nDD, maxamp@@nDD, 1, 1D;
peakchan@@nDD = bin@@n, 1, 1DD;
, 8n, 1, newdim3<D;

peakmvolts = 1000. * maxamp;
timepeak = .08 * peakchan;
cuttime = Pick@timepeak, Thread@peakmvolts > .8DD;

In[5288]:=
8ListPlot@timepeakD, Histogram@peakmvolts, 80, 5, .2<D,

Histogram @timepeak, 810, 30, .5<D, Histogram@cuttime, 810, 30, .5<D<

Out[5288]=
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12 scan 42010xx4.cdf


