ATF APD Data Analysis

Data are organized as

4 Positions: (iposition=1,4)
each with 2 target states: (itarget=1,2)
each with 20 waveforms (iwaveform=1,20)
each is 1 file with 5000 points (ipoint=1,5000)
the first file name is : "RTF_0_APD.dat"
the next file name is : "RTF_1 APD.dat"

each point is a coordinate (time, Amplitude)

we convert time, Amplitude to nanoseconds, millivolts with the following matrix and subtract

baseline

in[118]:= << Physi cal Const ant s’
m= {{10°, 0}, {0, 10°}};

Fix some data records that were garbled by Matlab

in120):= spl [{s_String}] := Module[{loc = StringPosition[s, {"e-", "e+"}1},
First [ImportString[

StringTake[s, 4+loc[[1, 1]111<>" " <>StringDrop[s, 4+loc[[1, 1111,

spl [s__]1:=Ildentity[
s]

waveform2 holds the 20 waveforms at 1 position
newwave holds all 4 positions
Amps hold fitting results

inf1221.= waveform= Array [0 & {5000, 2}]; wavefornl = Array [0 & {5000, 2}1;
waveforn? = Array [0 & {20, 5000, 2}7;
aveAnp = Constant Array [0, {2, 4}]; rnmsAnp = Constant Array [0, {2, 4}];
g = Constant Array [0, {4, 20}]; hl = Range[20]; h2 = Range[20];
Anpl i tude = Range[20];
state = {"out", "in"};
position = {61.6, 35.6, 15.2, 76.2};
iorder = {4, 1, 2, 3};
jtarget = {{11 2}1 {21 1}! (11 2}1 {2: 1}}1
pl otrange = {-5, -20};
index =1;
qnip = El ectronCharge[[1]] * 200 % 6000 % 10*?

out132)= 0.192261

"Table" 1711
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In[133)= i pos = 1;
Dol
i position =iorder [[ipos]];
Do [wavef orm= | nport [ToFi | eNane [Not ebookDi rectory[], "RTF_" <>ToString[
i +40 % (iposition-1) +20« (jtarget [[i position, index]] -1)]<>"_APD.dat"], "Table"];
waveforml = Map[spl, waveform];
wavefornm2[[i ]]1 = Map[(m # &), wavefornl];
waveforn2[[1, 1000]7;
q[[ipos, i1] = - (Sumwaveform2[[i, j, 211, {j, 701, 140031 - 700 %x.52) ».02 /50 / qm p;
, {i, 20371,
Print [Li st Pl ot [Tabl e[waveforn2[[i]], {i, 20}], | mageSi ze » {500, 300},
Frame -» True, Joined » True, PlotStyl e -» PointSi ze[.05], FrameLabel -
{Style["t (nanoseconds)", 18], Style["Anmplitude( nV)", 18], Style["APD Si gnal - target " <>
state[[index]] <>", r="<>ToString[position[[iposition]]]<>"cns", 18]},
Label Styl e » Directive[Bl ack, Bold, FontSi ze » 18],
Pl ot Range -» {{10, 70}, {plotrange[[index]], 1}}1]
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APD Signal— target out, r=61.6cms
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In[135]:=

inj136]= Do [Print [Hi stogramq[[jj11, 2011, {jj., 4}]
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In[137]:=
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APD Signal— target in, r=15.2cms
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Do [Print [Hi stogram[q[[jj 11, 2011, {jj, 4}]

Dol
qrean([[ii]] =Mean[q[[ii]]]
o {ii, 4}]

Print [gnean]
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10 15
{0. 719355, 0.763607, 2.22362, 15.7795}



Do [

list =Table[q[[i, jj11, {ii. 20}1;

gmean[[i]] = Mean[list];

grns[[i 1] = Root MeanSquare(list];

, (i, 1, 43

Hi st ogram[gnean, 20, Pl ot Range -» {{0, .2}, Autonmatic}]
Hi st ogram[qgrns, 30, Pl ot Range -» {{0, .3}, Automatic}]
Print [gnean];

Print [grms];
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Do [

list =Table[q[[i, jj11, {ii. 20}1;

gmean[[i]] = Mean[list];

grns[[i 1] = Root MeanSquare(list];

, {1, 43

Print [gmean];

Print [grms];

Hi st ogram[gnean, 16, Pl ot Range » {{0, 16}, Automatic}]
Hi st ogram[qgrns, 20, Pl ot Range -» {{0, 20}, Automatic}]

{0. 719355, 0.763607, 2.22362, 15. 7795}
{1. 15065, 0.963055, 2.98299, 16.4386}
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Scatteredrates for 10° beami ntensity. Start
froml/2Hz per 103 0of solidangle with

0.92 mMmAl as thetarget usedinLBNEnote. This produces 0. 8% MCS. The
cross sectionat 62MeVis2.6tinmes|arger thanat 80 MeV.
Vewlltest withlmmAl tiltedat 45°. Sorate =

0.5%Csc[Pi /4] +1/.92+do /103

In[64]:=
Needs [" Pl ot Legends™ " ]

In[65]:=
r0=0.5%CsC[Pi /4] %1 /.92

.8%.8

Rat eAPD[l ] i = ———— %10
121073
mx (.3)2
RateHPD[l _] := ———— »r0
124103

in[esl:= 062 = 2. 6;
Fl uxi n = . 0346;
Fl uxout =.456;

in[721= position = {76.2, 61.6, 35.6, 15.2}; qneanin =
{0. 7193547918627854", 0. 7636070952608692", 2.223616870908846", 15. 779451809335336" };

gneani nxy = Tabl e[{position[[i]], qmeanin[[i]]}, {i, 4}];
grmsin = {1. 150653577832128", 0.9630550800880959", 2.982989639327359", 16.43861720173747" },
gnmeanout =

{0. 08937009613390198", 0.17033079826991637", 0.10300155320321318", 0. 1459264955496759" };
grmsout = {0.11878541018438911", 0.29619788742895037",

0.1465844032511786", 0.18487836972322316" };

grnsout = grnsout = Fl uxi n / Fl uxout ;
gneanout xy = Tabl e[ {position[[i 1], Fluxin/Fl uxout »qgmeanout [[i 11}, {i, 4}1;
gxy = {gneani nxy, gnmeanout xy};
gxy = Flatten[gxy, 17;
gerr = {grnsin, grnsout };
gerr = Flatten[gerr, 11;
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