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Gaussian Histogram (o = 1)

myhist
Entries 10000
Mean 0.008331
Std Dev 1.008
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-5 4 -3 2 —1 0 1 2 3 4 5
O 0 O | 2
$ root
root [@] THID* hist = new THID("myhist”, "Gaussian Histogram (#sigma = 1)", 50, -5, 5)
QO BHICIHUTISTVPERANISLZEED

root [1] hist->FillRandom("gaus"”, 10000) O F—YRBIFDIRIEET D
root [2] hist->Draw() O HiET 3

Info in <TCanvas: :MakeDefCanvas>: created default TCanvas with name cIl
root [3] c1->SaveAs(“hist.pdf) O HICFREETS

v ROOT A UHTVHI C++ ZfRIRTES
v ROOT Z7OVZHIC1 738 DAHNLEFTTS




root [@] THID* hist = new TH1D("myhist”, "Gaussian Histogram (#sigma = 1)", 50,
oo O TH1D W5 1 RFEL R RIS LAISAD
AIVRIVAR (ATITU) EHICES

O IVANSIYDE|ET. ZDHERERDSD
root [1] hist->FillRandom("gaus"”, 10000)

OATITIONIHLTEL EEEETD. CDIFBTII.
HO A% (IEM27) TEEZ 10,000 [EFESHD

root [2] hist=>Draw() O £2<®D ROOT VS AIE. Draw() EVWS AV YR

(XVI\E%) ZHRATREISICEHNTED

Info in <TCanvas: :MakeDefCanvas>: created default TCanvas with name c1

O HEE (FvV/\R) ZE>TVWEWLWDT, 74K

DREESDEDD c1 EVWSHBEITEEBRWICIESNS
root [3] c1->SaveAs("hist.pdf")

O Draw L7=H(3. R EZERFEN THREFTEE, <1

ROOT DA T IV BEDT, XV FZEZLHFD,

EARIC PDF TIREIT D& (EPS (IS EZHEDIL),




Q new ZESPD A

$ root

root

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

-5, 5)
ELLIE (BEAMNESTEIITRILCE)

root
root

root

root
Info
root

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

[1] hist->FillRandom("gaus”, 10000)

[2] hist->Draw()

in <TCanvas: :MakeDefCanvas>: created default TCanvas with name c1
[3] c1->SaveAs("hist.pdf")

O new ZfEHEZNPD A

$ root

root
root
root
Info
root

[@0] THID hist("myhist”, "Gaussian Histogram (#sigma = 1)", 50, -5, 5)
[1] hist.FillRandom("gaus"”, 10000)

[2] hist.Draw()

in <TCanvas::MakeDefCanvas>: created default TCanvas with name c1
[3] c1->SaveAs("hist.pdf")




{} CHTCEBETHATLES

6 6 0

$ root
root [0] {
root (cont'ed, cancel with .@) [1] TH1D hist("myhist”, "Gaussian Histogram
(#sigma = 1)", 50, -5, 5);
root (cont'ed, cancel with .@) [2]}
root [3] hist
input_line_21:2:3: error: use of undeclared identifier 'hist’
(hist)

Error in <HandleInterpreterException>: Error evaluating expression (hist).
Execution of your code was aborted.




nhew ZEHIHTWVNEESTEDH

O 06 0
$ cat first_script4.C

void first_script4() {
TH1D hist("myhist”, "Gaussian Histogram (#sigma = 1)", 50, -5, 5);
hist.FillRandom("gaus"”, 10000);
hist.Draw();

3

$ root
root [0] .x first_script4.C : \
EXANISLD{} ZRIIDEHATUES

| X N
Fla Fdit YVisw Opreoe Tocle




new L7=5A Y[ delete L7ERULYE LNTFZRLY

O 0 O

root [@] THID* hist = new TH1D("myhist”, "Gaussian Histogram (#sigma = 1)", 50,
-5, 3)

root [1] hist->FillRandom("gaus"”, 10000)

root [2] hist->Draw()

Info in <TCanvas: :MakeDefCanvas>: created default TCanvas with name c1

root [3] c1->SaveAs("hist.pdf")

root [4] delete hist O delete TXEU EH S hist DEFZEHT

root [5] hist = @ @ hist [CIZEFDPTTENWCEZTOT S LADMDIZARICITZ
A=, LO%xEESHD

[6] .q
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ROOT 771ILELTIREFET S

O 6 6
root [4] c1->SaveAs("hist.root") @ SaveAs TROOT 771 ILELTIRTEST D

root [5] .q

$ root
root [0] TFile f("hist.root"”) @ TFile Z{E>T ROOT 7 7 TILZ=R<

(TFile &) Name: hist.root Title:

root [1] f.1ls()
TFilex* hist.root

TFilex hist.root
KEY: TCanvas cl;1ct O %(FEME Tz 1 EVWSF v VINADEHE

root [2] c1->Draw() O BE Draw TZ3

root [3] THID* hist = (TH1D*)c1->GetPrimitive("myhist”) @ BE hist s

- FEERIEIVIEE U TCHBELZVWHEDDE THESRT
« SENXICfE- =D ASEUZ=EDENRI LX>3 LY PDF l;ﬁ:‘ﬁ?‘%
- BHOBRBIELIEDERA M SLBFEDIEEGREDNTED LS

ROOT 771 IVICERFT D
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- EEAHE
n DOYPEBENEDELD
Population by Age (Z ﬁj\zﬁ U CWAH 7 .

~ 10 T T 1 I T - T R "
3 E | e 3 fEo#@EEZEEY (bin)
SN W 3 [CRYIDTERRLIEE
S Sp 3 & EERTOHEAG
2 5 — N
;o 1 AREBOREN
g - R7V YR EERD
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RELEC

BT D EMBITIED
» it (ZEARMICENINTWELS EE. perbin THD
» BEARDKESE (sample size)
> FOAERHCHRAELESER (MY - UEFERNFOIRIVF—DHLEE)
> 2ECAIE DR (ERHE. EREEDEHFHRENLY)
> 2R (number of samples) & EEDBVNDTEER
» ERZEREHOZEE 100% 2 1

> TRTEADNKEV EREIRED/NSWVY) MC2=a2L—2 3>V THELN
ISR E Do EERER R &

- ERICERN B 2O TR S LCTHBOYOEERT 2 (K
RROBEFEE B AR
» RYAE L IBARAEINBNELD
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TH1 25X

# ROOT D 1 RITTERA BT ZAIFTHT WD 0T5X

B ANT S LADHEED T — Y BICIH U CTEEBDIRED 5
AN B

4

H1D -double (14 {iTEX TR R B. Z—FILLHED)

» TH1F —float (7 #71)

4

H1C - char (-128~+127)

» TH1S - 16 bit int (short) (-32768~+32767)

4

|

H1l1-32 bitint (-2147483648~+2147483647)
1D LINZOEFTI TN TEL
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Gaussian Histogram (o = 1)

myhist
Entries 10000
Mean 0.008331
Std Dev 1.008
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’5 4 3 2 _1 0 1 2 3 4 5

O 0 O | o
$ root
root [@] THI1D* hist
= new THID("myhist”, O &El (B<TELW)
"Gaussian Histogram (#sigma O 51K (ZSTHELY)
50, (3 Nl

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

root [2] hist->Draw() ELET 104 EEESH D

16
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Gaussian Histogram (o = 1)

myhist
Entries 10000
Mean 0.008331
Std Dev 1.008
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5 4 3 2 - 0 1 2 3 4 5
© 6 6 - .,
$ 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¥ZE4RL

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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OIII_I|II lllllllllllllllllllllllllll Il—III_IIII

s 4 3 =2 -1 0 1 2 3 4 5
© 6 06 | .
root [6] hist->GetEntries() 4
(Double_t) 10000.0 O 2K

root [7] hist->GetMean() © EFDTE (BEFMDEDFHETIZELY)
(Double_t) ©.008331

root [8] hist->GetStdDev() € EXRDIZEXE(RZE (standard deviation)

(Double_t) 1.008

root [9] hist->GetMeanError() O FEHEDHKEIEEE
(Double_t) ©.00997350

root [10] hist->GetStdDevError() © EBXEREDRETRE
(Double_t) 0.00705233
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GetMeanError & GetStdDevError

L ERO P PERNESmNERDTH CTHOIcELT
. ZEbﬂfL_7<l%§T 5% (*EZIS) ‘3:75/5—1% N 73_:'_'_'/\(&- _IE
L7& W

IEAND LR/ ONDFIEVEEREL. EDESZEFITN
Z

. TH1::GetMeanError & GetStdDevError (&, FD9
NDETEEZIRT

= ERAMODGEE. VIEE X [CHURDEEEDEREED
@5;tﬁ\%ﬂbﬂtb\é

5% — §s = —°

=
2
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ENDHTHD

O 0 O

$ cat StandardError.C

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

const Double_t kMean = 0.; T4 _0. f=3 % g =1
const Double_t kSigma = 1.; O ¥4 . RER

TH1D* hMeanError = new THI1D("hMeanError”, ";<#it{x}>", 100, -0.05, 0.05);
TH1D* hStdDevError = new TH1D("hStdDevError”, ";#it{#sigma}_{#1it{x3}}", 100, -0.05, 0.05);
O EDEL S ENEIFINDZEEDHDIEARI T A
for(Int_t 1 = @; 1 < kRepeat; it++){
TH1D h("", "", 100, -5, 5);
for(Int_t j = 0; j < kSampleSize; j++){
Double_t x = gRandom->Gaus(kMean, kSigma);
h.Fill(x); ”
} © u=0. o=1TEHE 10,000 E4£R
hMeanError->Fill(h.GetMean() - kMean);
hStdDevError->Fill(h.GetStdDev() - kSigma);

} O EATESNX Eox D, HifEDEEZEDHS

TCanvas* can = new TCanvas('"can”, "can”, 1200, 600); % 10,000 [EEDRL
can->Divide(2, 1, 1e-10, 1e-10);

can->cd(1);

hMeanError->Draw() ;

can->cd(2); 3 DI D&

hStdDevError->Draw();




ENDHTHD
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Entries 10000
Mean -0.0002053
Std Dev 0.01011

L1 11111

ox/+/ N=1/100=0.01

ox/v 2N=1/(1.4--- x100) = 0.0707

2= DED

H

T—HLTWS
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hStdDevError

Entries 10000

Og

&%)
S
]

|

IIII|IIII|L1

V2N

T[T Mean -1.87e-05
Std Dev  0.007057

_IILIIII|IIII

05-0.04-0.03-0.02-0.01 0 0.01 0.02 0.03 0.04 0.05

o

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

=TIV E/ED. Ta v

(parameter) =55
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http://amptek.com/products/gamma-rad5-gamma-ray-detection-system/
http://amptek.com/products/gamma-rad5-gamma-ray-detection-system/

EHh 7561

h
Entries 1000
.ﬁ 9Oil T T T T T1 T T T1 T T T1 T T T1 T T T1 T T Mean 0'01124
= —
= — Std Dev 1.008
G | 52 / ndf 2725 /30
— Constant 79.88 +3.23
70— Mean -0.01128 +£0.03162
- Sigma 09737 = 9.0245
60— —
50— —
40 —
30 —
20— —
10— —
O :l Ll | =l 1 1 | 111 1 | 111 1 | 111 1 | 111 1 | 1 1 1 | I—I | I:
=5 -4 -3 -2 -1 0 1 2 3 4 5
X

O 06 O

root [@] THID hist("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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Entries
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h
Entries 1000
=AY (500 0.01124
= Std Dev 1.008
- CONSEANE =eseseeressnsees o 2 / ndf 27.25/ 30
- Constant 79.88 = 3.23
— Mean  -0.01128 +0.03162
- Sigma 0.9737 +0.0245
- DR =
- : Sigma =
:I Ll l 1 | L 1 1 1 | 1 1 1 i 1 1 1 | 1 1 IMH ] 1 | |:
5 -4 3 -2 - 0 1 2 3 4 5
Mean X
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Entries 1000
L crrrprrrrprrrrp e e e e e e e Mean 0.01124
Std Dev 1.008
x2 / ndf 27.25/30
Constant 79.88 +3.23
B Mean -0.01128 +0.03162
Sigma 0.9737 +0.0245
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N1ZFENHwE plE

% Distribution of v = 30

p T R o o ) A R -
% 0.05— -
004;- _é
003E 1 Co®HkbICkBE
- 1 HERZULTHDZAEL
002 —— p<0.01% p>0.99
E E < bll\a)i’/ﬁlﬂs llas%a)
0.01:— —: n:l:fﬂﬂh\IE bb\h\gﬁﬁwm
Q; 10 ]
© 06 ~ -

$ root

root [0] TF1x pdf = new TF1("pdf"”, "ROOT::Math::chisquared_pdf(x, [@], ©@)", ©
100) QN 1TZF:RHED 1 RTEAETF1 1D

root [1] pdf->SetTitle("#chi*{2} Distribution of #nu = 30;#chi*{2};Probability”)
root [2] pdf->SetParameter(@, 30) @ BHHE v =30 [CHFE

root [3] pdf->SetNpx(500) O TF1 OEHEEPULRRZFESDIC (FEWTEW)
root [4] pdf->Draw()

root [5] TMath::Prob(27.25, 30) O HEEDFEHE
(Double_t) 0.610115 v =30, x2=27.25DHEH. p=0.61




ETFIEBICHUNTEVRENLBESEZE

h
Entries 1000
.ﬁ 700 _I T T T 17T T 1T T 1T T 1T T 1T T T Mean 0,007236
= u Std Dev 1.292
m - ¥2 / ndf 2.132/2
600 - Constant 686.6 =+ 25.6
- Mean -0.01528 = 0.03748
500 — Sigma 1.156 = 0.024
300 4  ROOT HEVDHIMET
200 1 NAZHREZEEHEIT DD
100 — / \ —
:I | | J—M 111 1 | 111 1 | | I | | | I | | | I | | | I | #' l | —— ':
5 4 3 2 - 0 1 2 3 4 5
X
© 0 0 - A

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

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
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“i” (integral) A 7> 3V %&EES

h
Entries 1000
.§ i T T 1 T T T1 T T T1 T T T1 | T T T1 | T T T1 | T T Mean 0.007236
= 8OO: Std Dev 1.292
43 00 = ¥ / ndf 2.131/2
— Constant 800.3 +£34.3
— Mean -0.01924 + 0.03662
600 Sigma 0.9948 = 0.0288
500 — —
400 — —]
300 — —
200 —
0 :I Ll | Ll | | | | 111 1 | 111 1 | 111 1 | 111 1 | 1 1 1 —— l L1l ':
5 _4 3 2 -1 0 1 2 3 4 5
X

O 06 O

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

root [1] hist->FillRandom("gaus"”, 1000)

root [2] hist->Fit("gaus”, “i”) “” Z B

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 2.838088e-02 5.67/273e-06 -9.54913e-02
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void MppcFit() {
TFile file("../misc/MPPC.root");
gROOT->cd();
TH1* h = (TH1*)file.Get("pulseheight”)->Clone();
file.Close();

const Double_t kRoughHeight = 16.5 / 9.; // ~16.5 (mV) at 9 p.e.
const Int_t kNPeaks = 6;
TF1* gaus[kNPeaks];

std::string fit_string = "";
for (Int_t 1 = 0; 1 < kNPeaks; ++1i) {
gaus[i] = new TF1(Form("g%d", 1), "gaus”, (1 + 0.6) * kRoughHeight,
(1 + 1.4) * kRoughHeight);
gaus[1]->SetLineColor(i + 2);
gaus[1]->SetLineStyle(2);

if (1 !'=0) {
fit_string += "+";
}
fit_string += Form("gaus(%d)", i * 3);
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TF1x total = new TF1("total”, fit_string.c_str(), 1., 17.);
total->SetLineWidth(1);

total->SetLineStyle(1);

total->SetNpx(1000);

for (Int_t i = @; i < kNPeaks; ++i) {
h—>Fit(gaus[i]’ i —— @ ? HRN : HR+H);
for (Int_t j = 0; j < 3; ++j) {
Double_t p = gaus[i]->GetParameter(j);
total->SetParameter(i * 3 + j, p);
if (3 ==1) {
total->SetParLimits(i * 3 + j, p - 0.5, p + 0.5);
} else if (j == 2) {
total->SetParLimits(i * 3 + j, p * 0.5, p * 1.5);
}
h->Fit(total, "R+");
}
}

h->Fit(total, "i");

h->Draw() ;
h->GetXaxis()->SetRangeUser (@, 15);

for (Int_t i = @0; i < kNPeaks; ++i) {
for (Int_t j =0; j < 3; ++j) {
Double_t p = total->GetParameter(i * 3 + j);
gaus[i]->SetParameter(j, p);
3

gaus[i]->Draw("1l same”);

3
3
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