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http://amptek.com/products/gamma-rad5-gamma-ray-detection-system/
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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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X

© 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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$ root
root [0] .x MppcFit.C

12 14
Pulse Height (mV)
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© 6 6

$ root

[0] TGraph* graph = new TGraph;

[1] for (int 1 = 0; 1 < 10; ++1) {

(cont’ed, cancel with .@) [2] double x = 1;

(cont’'ed, cancel with .@) [3] double y = 1 + gRandom->Gaus(); Q FXYICEZE{ED

root
root
root
root
root
root
root
root
root

(cont'ed, cancel with .@) [4] graph->SetPoint(i, x, y); &5 A
(cont'ed, cancel with .@) [5]} Sl
[6] graph->SetTitle(";x;y;") O Y1 MVEOAVARSUIHNT
[7] graph->SetMarkerStyle(20) O 7IHBEIZ RY RO TEET S
[8] graph->Draw(“ap”) O axis & point i<
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O © O cl_Editor

e 6 6 cl
File Edit View Options Tools Help
ol— v | . | | | v I . _
- @ —
8 T— —
L TGraph
7h— DrawPanel
1 Fit
FitPanel
6 InsertPoint
N RemovePoint
S5H ® ¥ SetEditable
- SetMaximum
4 SetMinimum
- SetName
SetTitle
3I— ®
L L4 Delete
DrawClass
22— DrawClone
i Dump
I Inspect
I ® SaveAs
0 1 | 1 | | | SetDrawOption
0 | 2 3 5 SetLineAttributes

—\\

SetMarkerAttributes %3EiR
EPNY—H—DFRZ=ZE R gE

A

SetFillAttributes

. SetMarkerAttributes 2

—yEEHETZ v (MaclZ 2 &RV v )

Style

Name
::TGraph

Line
m-—-
1 '.
Opacity
—H
Fill
-
Opacity
—p 1
Title
iy

—Shape
& No Line
¢ Smooth Line
¢ Simple Line
¢ Bar Chan
¢ Fill area

IF Show Marker
Exclusion Zone

I +- [None
Marker —
M-e - 103
Opacity | - | . |
—/+[* [0
Xeom
Alv|O
alao
> ¥ |11

4

-

.‘.
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[0] TGraphErrors* graph = new TGraphErrors OTGraphErrors C9 D
[1] for (int 1 = 0; 1 < 10; ++i) {

(cont'ed, cancel with . [2] double x
(cont'ed, cancel with . [3] double y

L5
i + gRandom->Gaus();

(cont’ed, cancel with .@) [4] double ex = 0; .
(cont'ed, cancel with .@) [5] double ey = 1.; Gyd)latb’)%é:ﬂ V=

(cont'ed, cancel with . [6] graph->SetPoint(i, x, y);

(cont'ed, cancel with . [7] graph->SetPointError(i, ex, ey); gn”%% 7]|]
(cont'ed, cancel with

[9] graph >SetT1t1e(” X;VY;

[10] graph->SetMarkerStyle(20)

[11] graph->Draw("ap")
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pv v.o44l T U.00/0

pl 0.8948 = (0.1101

© 6 6

root [13] gStyle->SetOptFit()
root [14] graph->Fit("pol1l")
KEAKAKAKRAKRAKRAKRAKRAKRAKRARAKRA KA RXAKRXA kX kX kXkk%k%

Minimizer is Linear

Chi2
NDf
po
p1

2.50415
8
0.544079
0.894761

0.587754
0.110096

(TFitResultPtr) @ox7fb24d517d50

root [15] TMath::Prob(2.504, 8)

(Double_t) 0.961544

root [22] graph->GetFunction("pol1")->GetProb()
(Double_t) 0.961537

O 1 RE% (pol1) TT71rv bk
f(x) =p1x+ po

O x2T7 1w bNDIERZEHESR

24
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© 6 6

$ head -n 2 src/UVC-200B.csv

299.78,1.65449, .0363084

300.99,1.64681,.1093

$ root

root [0] TGraphx graph = new TGraph(”"src/UVC-200B.csv", "%lg,%lg,%x1lg")

Q771I%& O TJA—NvMEE

root [1] graph->SetTitle(";Wavelength (nm);Refractive Index;")
root [2] graph->Draw("ap")

25
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© 6 6

$ cat Sellmeier.C
(B&)

Double_t SellmeierFormula(Double_t* x, Double_tx par) { @ 7« v FHBEEODESE
(B&)

Double_t lambda2 = TMath::Power(x[0] / 1000., 2.); O ZTH x[] EINS A= par[] D HEEHE
return TMath::Sqrt(1 + par[@0] * lambda2 / (lambda2 - par[3]) +
par[1] * lambda2 / (lambda2 - par[4]) +
par[2] * lambda2 / (lambda2 - par[5]));
3

void Sellmeier() {
(B

TF1*x sellmeier = new TF1("sellmeier”, SellmeierFormula, 300, 800, 6);
sellmeier->SetParameter(@, 1.12); ” i -
sellmeier->SetParLimits(@, 0.8, 1.2); O BHDIIEZSZD
sellmeier->SetParName(@, "B1");

(B
TGraph* graph = new TGraph(”UVC-200B.csv”, "%lg,%lg,%x1g"); @ T 7 1)L D55d+iA
graph->SetTitle("”;Wavelength (nm);Refractive Index;");
graph->Draw("ap”);
graph->Fit("sellmeier”, "w m e 0", "", 300, 700); (5 R VN

)

TF1x sellmeier2 = new TF1("sellmeier2”, SellmeierFormula, 300, 700, 6);
sellmeier2->SetParameters(sellmeier->GetParameters());
sellmeier2->SetLineWidth(1);

sellmeier2->SetLineColor(2);

sellmeier2->Draw("1l same”);




DWCICHELEABFETI v FUTHD

1.66

1.65

1.64

Refractive Index

1.63

1.62

1.61

1.6

1.59

1.58

. Sellmeier X,

n?(\) =1

B )\? Bo\?

B3)\?

Te_o T e_a

C DR (S
Tavw MIERET

A2 — (5

-----------------------------

x* / ndf 3.409¢-05/136"

300

400

500

600

‘Bl 1.145 + 0.0001591

' B2 0.3421 + 0.0001468 | gs=y ey -

: a0 %E,‘:” ‘j:
B3 0.6 +0.0001777 | . -
'C1 0006875 + 1.784e-06 | = ALY

' C2 0.02783 = 1.171e-05

c3 125.1 = 0.04103.-

I ! I
700 800
Wavelength (nm)

AEMBEICEREN DVTLAEWES. ROOT FE2TDT —FYRICRE 1 &DIFD
L7ch*o T x?/ndf DERHEZRIICH EDERDZL

BONI/I\TX=FDRELHFTDEHEKNZL

REIEBINSA=FZMBDICIFRVA TBERK/NTAXA=FHMKRE o>/ EHAEDEL
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2504 /8
0.5441 = 0.05878
0.8948 £ 0.01101

$ root

>

root [@] .x WrongErrorEstimate.C(9.1)

Probability =

1.40682e-49

root [2] .x WrongErrorEstimate.C(10)

Probability =

T

x> / ndf 0.0855/8

> — 77— p0 -0.2723 + 5.878

20— - oA pl 0.987 = 1.101
10 B XEFHEDIZE
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$ cat WrongErrorEstimate.C
void WrongErrorEstimate(Double_t error = 1.0) {
TGraphErrorsx graph = new TGraphErrors;
for (int 1 0; 1 < 10; ++1) {
double x 1;
double y = 1 + gRandom->Gaus(); // Add fluctuation with a sigma of 1
double ex = 0;
double ey = error;
graph->SetPoint (i, x, y);
graph->SetPointError(i, ex, ey);

3

graph->SetTitle(";x;y;");
graph->SetMarkerStyle(20);
graph->Draw("ap”) ;

gStyle->SetOptFit();
graph->Fit("pol1");

std::cout << "Probability = " << graph->GetFunction("pol1")->GetProb() <<
std: :endl;
Ji







EHh 7561

O 6 0 "

$ root

root
root
root
root

root
root
root
root
root

[0] TGraph2D* graph = new TGraph2D @ TGraph2D »* TGraph2DErrors Z{ES
[1] for (int 1 = 0; 1 < 100; ++i) {

(cont’ed, cancel with .@) [2] double x = gRandom->Uniform(-3, 3);

(cont’'ed, cancel with .@) [3] double y = gRandom->Uniform(-3, 3);

(cont'ed, cancel with .@) [4] double z = TMath::Exp(-(x*x + y*xy)/2.);

(cont'ed, cancel with .@) [5] graph->SetPoint(i, x, y, z); Qx/y/z x5=z23
(cont’'ed, cancel with .@) [6]}

[7] graph->SetTitle(";x;y;z;")

[8] graph->Draw("p@ tri2") O HEBEAEIIZHHD

31
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© 6 6
$ root @ hist: C++ LDOZE#%E A “h”: ROOT DEIET BEHI

root

[@] THID* hist = new THID("h", ";#it{x};Entries”, 5, -5, 5)

(TH1D *) 0x7fdc3c64c040 OATITUMDEEKIIAEY EICHD

root

[1] TH1D* hist2 = hist @ C++ LETHT=IC hist2 EWSTEHAEEST

(TH1D *) @x7fdc3c64c040 BALEDEETCENTES

root

[2] h O ROOT D1y TUH ETIFHEHIIC

(TH1D *) 0@x7fdc3c64c040 ROOT OEEIDHMMCTEAT I U MMIIND

root
root
root

root

OBJ:

root
root

root
root

OBJ:
OBJ:

[3] hist->Draw() . . .
[4] hist2->Draw() O ZEIENERLLEDT, HBRIZAL

[5] h->Draw()

[6] gDirectory->1s() Q“h’&EWSATI U bE. gDirectory [CEFEENTND
TH1D h . @ at: 0x7fdc3c64c040

[7] TGraph* graph = new TGraph @ TGraph [EAYV XSV THADBED LY
[8] graph->SetName("g") O &b oL ZzEFIIonsd

[9] gDirectory->GetList()->Add(graph) (@ gDirectory [CEBINT D& “g” TEF IR
[10] gDirectory->1s()

TH1D h : @ at: 0x7fdc3c64c040
TGraph g : @ at: Ox7fdc3cObeb10
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ROOT 771

# ROOT DI ZAMNBELGNIATI T MMEL (&
AEETH ROOT 771 IVICRFTED

. Yok .root

T—YWNEDRICERE ROOT 771 ILE LTREL
CLEXZIZ. BIEFICWSEWE ROOT AT 0 b
- Jt'ﬁEhjZL/Eéfd~<t xL\

» Bl ATODKRFZ TGraph Y TH1T &L TRET D

EMNTIEEREE ROOT 7 717I)LICUTUEXZRIE. BIHRME
ANSREAYS

= B L 7XH TCanvas DX £R1FRIRE
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ROOT 7 7 T IVICIRFT B4

© 6 6

$ root

root
root
Info
root
root
root

root
root
root
root

(0]
[1]

in <TCanvas: :MakeDefCanvas>:

[2]
[3]
[4]

[5]
[6]
[7]
[8]

TH1D* hist = new TH1D("h", ";#it{x};Entries”, 5, -5, 5)

hist->Draw()

TGraph* graph = new TGraph
graph->SetName("g")
gDirectory->GetList()->Add(graph)

created default TCanvas with name c1l

TFile f("mydata.root”, "recreate”) @ ROOT 771N %ZE#HHREULIZERT S

cl1->Write()
graph->Write()
f.Close()

@ ROOT 77 MIICAT I U h&eBERAD




ROOT 771V < Bl

© 6 6

$ root
root [@] TFile f("mydata.root”) © ROOT Z71I)LZERIL
root [1] f.1s( O hEEHERIDE. “c1”&LVS TCanvas &

TFilexx mydata.root :
TFilex midata. root “g” &5 TGraph BMREFSNTNS

KEY: TCanvas «c¢1;1cl
KEY: TGraph g1

root [2] TGraph* graph = (TGraph*)f.Get("g") @ ATV PZEREL. Fv+vAFT3B
root [3] TCanvas* can = (TCanvas*)f.Get("c1") Python DIEE [+ v X FRE

ZahiEnweE, b B3 DH EE
root [4] can->Draw() O TCanvas [IREROIRETEERITS

root [5] TH1* h = (TH1*)can->GetPrimitive("h") @ TCanvas RICEEN/=ATI Tt b E
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