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Gaussian Histogram (o = 1)

myhist
Entries 10000
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$ root
root [@] THI1D* hist
= new THID("myhist”, O &E (B<TEHELW)
"Gaussian Histogram (#sigma O 51K (ESTHEKXY)
S0, (3 Nl

-5, O TIRME
5) O LIR{E
root [1] hist->FillRandom("gaus”, 10000) O EERE1 DIERY %=

root [2] hist->Draw()
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Gaussian Histogram (o = 1)

myhist
Entries 10000
Mean 0.008331
Std Dev 1.008
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$ root

root [@] THID* hist = new TH1D("myhist”, "Gaussian Histogram (#sigma = 1)", 50,
-5, 5)

root [1] for(Int_t 1 = 0; 1 < 10000; i++){

root (cont'ed, cancel with .@) [2] Double_t x = gRandom->Gaus(); @ EL¥ZE4RLL

root (cont’'ed, cancel with .@) [3] hist->Fill(x); 2 YA
root (cont'ed, cancel with .@) [4]}
root [5] hist->Draw()

X REBRICIK, AEEREZEDD
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Gaussian Histogram (o = 1)

myhist
Entries 10000
Mean 0.008331
Std Dev 1.008
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© 6 6 "

root [6] hist->GetEntries() Q B3
(Double_t) 10000.0

root [7] hist->GetMean() O EXDFE (BEFDEDFIIETITEL)
(Double_t) ©.008331

root [8] hist->GetStdDev() € EXRDIEXE(RE (standard deviation)

(Double_t) 1.008

root [9] hist->GetMeanError() @ FEIGEDFKETEE
(Double_t) ©0.00997350

root [10] hist->GetStdDevError() @ IZE¥REDHAEE
(Double_t) 0.00705233
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GetMeanError & GetStdDevError
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ENDHTHD

© 6 6

$ cat StandardError.C

void StandardError() {
const Int_t kSampleSize = 10000;
const Int_t kRepeat = 10000;

const Double_t kMean = 0.; iAo &3 _
const Double_t kSigma = 1.; O 13 o =0, BERE 0 =1

TH1D* hMeanError = new TH1D("hMeanError”, ";<#it{x}>", 100, -0.05, 0.05);
TH1Dx hStdDevError = new TH1D("hStdDevError”, ";#it{#sigma}_{#1t{x}}", 100, -0.05,

.05); O EDEN S ENE FINIHERZDBEARIS A

for(Int_t i = 0; i < kRepeat; i++){
TH1D h(””, nn’ 1@@, _5, 5);
for(Int_t j = @; j < kSampleSize; j++){
Double_t x = gRandom->Gaus(kMean, kSigma);
: h.Fill(x); © u=0. 0 =1TiE.#%= 10,000 [E]4ERL
hMeanError->Fill(h.GetMean() - kMean);

hStdDevError->Fill(h.GetStdDev() - kSigma);
¥ O EXTHEONIEX Eox D, EfEEDEZEEDSD

TCanvas* can = new TCanvas("can”, "can”, 1200, 600); Nt 10,000 EliEDEL
can->Divide(2, 1, 1e-10, 1e-10);

can->cd(1);

hMeanError->Draw() ; © Draw 33

can->cd(2);

hStdDevError->Draw() ;
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http://amptek.com/products/gamma-rad5-gamma-ray-detection-system/
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© 6 6

root [@] THID* hist = new TH1D("h", ";#it{x};Entries”, 50, -5, 5)
root [1] hist->FillRandom("gaus”, 1000)

root [2] hist->Fit("gaus")
FCN=27.2533 FROM MIGRAD STATUS=CONVERGED 60 CALLS 61 TOTAL

EDM=1.22437e-07 STRATEGY= 1 ERROR MATRIX ACCURATE

EXT PARAMETER STEP FIRST

NO. NAME VALUE ERROR SIZE DERIVATIVE
Constant 7.98846e+01 3.22837e+00  6.64782e-03 -1.29981e-05
Mean -1.12836e-02 3.16206e-02  8.19052e-05 -1.55071e-02
Sigma 9.73719e-01 2.44588e-02 1.69219e-05 -7.15963e-03
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© 6 6

$ root
root [0]
100)
root [1]
root [2]

root [3]
root [4]
root [5]
(Double_t) 0.610115

0.05

Probability

0.04

0.03

0.02

0.01

%2 Distribution of v = 30

CDHEDICEKD E
EEELTHD RN
p<0.01*% p>0.99
<BLWLWDIZF. RED
=AY IE LW ERESR

TF1*% pdf = new TF1("pdf"”, "ROOT::Math::chisquared_pdf(x, [0], ©@)", @

O H1ZFH%HD 1 RTBEYTF 2D
pdf->SetTitle("#chi*{2} Distribution of #nu = 30;#chi*{2};Probability”)
pdf->SetParameter (9, 30) @ HHE v =30 I(C8RE

pdf->SetNpx (500)

pdf->Draw()

TMath: :Prob(27.25, 30) O EXDEE
v =30. x2=27.25 DiFH. p=0.61

O TF1 ORHZBPLRTRZEODIC (FEWTEEWN)
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root [@] THID* hist = new TH1D("h", ";#it{x};Entries”
root [1] hist->FillRandom("gaus”, 1000)
root [2] hist->Fit("gaus")
FCN=2.13212 FROM MIGRAD STATUS=CONVERGED 52 CALLS 53 TOTAL
EDM=2.37573e-07 STRATEGY= 1 ERROR MATRIX ACCURATE
EXT PARAMETER STEP FIRST
NO. NAME VALUE ERROR SIZE DERIVATIVE
Constant 6.86581e+02 2.55989e+01 1.87885e-02 -1.43368e-05
Mean -1.52834e-02 3.74843e-02 3.22360e-05 8.88105e-03
Sigma 1.15649e+00 2.36229e-02 4.99586e-06 -1.09181e-01

5, =5, 3)
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h
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© 6 6

root [@] THID* hist = new TH1D("h", ";#it{x};Entries”, 5, -5, 5)
root [1] hist->FillRandom("gaus”, 1000)

root [2] hist->Fit("gaus”, “i”) “I” ZB NN

FCN=2.13123 FROM MIGRAD STATUS=CONVERGED 104 CALLS 105 TOTAL

EDM=2.22157e-07 STRATEGY= 1 ERROR MATRIX ACCURATE

EXT PARAMETER STEP FIRST

NO. NAME VALUE ERROR SIZE DERIVATIVE
Constant 8.00322e+02 3.43377e+01 2.18847e-02 -1.06589e-05
Mean -1.92391e-02 3.66159e-02 3.15299e-05 -1.19143e-03
Sigma 9.94826e-01 2.88088e-02 5.67273e-06 -9.54913e-02
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http://www.hamamatsu.com/us/en/community/optical_sensors/sipm/physics_of mppc/index.html
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http://www.hamamatsu.com/us/en/community/optical_sensors/sipm/physics_of_mppc/index.html
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$ root
root [0] .x MppcFit.C

12 14
Pulse Height (mV)
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