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Basic Data Analysis using Root

D. Ricchiuti, B. Fanti, M. Muscarella, I. lusco, S. Turbacci
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v  Compare the Rate at two different latitudes: Bari and
Treviso

v’ Compare the Rate at two different altitudes: Bari and
L'Aquila
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E‘A Extreme

P

B 7| Energy
LIF,ED?_(IENT’EK?{ STATALE The Download e Bents
7 H'\Wh?(’ { eel cience inside Schools

« - C & iatw.cnafinfn.it/ese/monitor/ Q @ ¢ e

Last Enkry Name of the last Triggers Tracks

isteredFile | trastemedtodsy | “ha osbeck | e andlued frcke || koo
Bt | e |l 06:07-00023.bin i : Ghoetn i B 100 AU
|| o || B 01.05-00033.bin e 231372015 01.05-00033.5in Gy || D 120 ANCOO!
i | | T 01.05-00058.bin P i o 01.05 00058 bin i 80 AREZO!

BARI-01 Wmﬂmoeo- 0 17:41 BARI-01-2020- 05/01 _ - S
[Event Display] genngaio ' 01-05-00978.bin [History] 28/12/2019 01-05-00978.bin [History] . o
LAQU-01 dom 05 § LAQU-01-2020- 0 . LAQU-01-2020- 05/01
[Event Dispiay] Wﬂunnbin [History] 01-05-00071.bin [History] s sl Lt Lo
TREV-01 W-01-2020- 0 09:54 TREV-01-2020- 05/01 70 6.0 TREV-0
[Event Display] gennaio -05-00016.bin [History] 05/01,/2020 01-05-00016.bin [History] o -

@ Ulrne Qo V£V ArnaoQ

BARI-O1, LAQU-01 and TREV-01

RUN MEETING —10/16/2019 4
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UFEO__?[IENT FICO STATALE

teangele\Jeacehi "

The download

nding.csv - Notepad++

Cerca \Visualizza Formate Linguaggic Configurazione Strumenti Macro  Esegui  Plugin Finestra 7

s B4 hEloe|wpas|EE| = Poe® eEbba

| B BARI01from2018-02-2 70 2018-02-28 csv ..Jl [ trending2.csv £ [ trending.csv B3 |H pressione b ...]l B trending_to.csv ...]l B trending_tv.csv ..Jl B trending_ag.csv dl B trending_ba.csv 3

r RateTrackEventsThetal l0 RateTrackEventsThetalO 20 RateTrackEventsTheta2( 30 RateTrackEventsTheta30 40 RateTrackEventsTheta40_ S0 RateTrackEventsThetas0 €0 |

1.360656e+00 2.131148e+00 2,163934=+00 1.131148e+00 2.459016=—01 3.278688e-02 0.000000=+00 8.517786=-01 1.579587e-02 2.280000=+01 0.000000e+00 1.023
1.196721e+00 2.344262e+00 2,573771e+00 1.098361e+00 3.770452e-01 4.918033e-02 0.000000e+00 8.519185e-01 1.518639e-02 2.280000e+01 0.000000e+00 1.023
1.5878688+00 2.4918032+00 2.754098e+00 1.262285e+00 3.606557e—01 4.918033e-02 0.000000e+00 9.046763e-01 1.245403e-02 2.280000e+01 0.000000e+00 1.023
1.147541e+00 2.3606562+00 2.540984e+00 1.475410e+00 3.278688e-01 €.557377e-02 0.000000e+00 §.927912e-01 1.330122e-02 2.280000e+01 0.0000002+00 1.0231
1.377049e+00 2.262295e+00 2.360656e+00 1.27868%9e+00 3.934426e—01 4.918033e-02 0.000000e+00 8.706100e-01 1.442991e-02 2.280000e+01 0.0000002+00 1.023
1.295082e+00 2.2131152+00 2.3 = = =01 1.483125e-02 2.280000=+01 0.000000e+00 1.0Z3
1.016393e+00 2.655738e+00 2.81 Sostituisci EJ). 1-408061e-02 2.280000e+01 0.000000e+00 1,023
1.131148e400 2.688524e+00 2.65 11 1.316471e-02 2.280000e+01 0.000000e+00 1.023
1.508197e+00 2.4590162+00 2,853 Trova Sostituisd  Cercaneifile Evidenzia J1 1.298414e-02 2.2800002+01 0.000000e+00 1.023
1.229508e+00 2.836066e+00 2.31 J1 1.2279392-02 2.280000e+01 0.0000002+00 1.0231
1.459016+00 2.672131e+00 2.54 Trova: | v| [ Trovasuccessvo | [] 11 1.2951942-02 2.280000e+01 0.000000e400 1.023i
1.393443e+00 2.967213e+00 3.01 J1 1.218792e-02 2.280000e+01 0.000000e+00 1.023
1.278689e+00 2.918033e+00 2.67 Sostituisci con: | | ~] Sostituisd J1 1.294496e-02 2.280000e+01 0.000000e+00 1.023
1.540984e+00 2.803279e+00 2.65 _ — J1 1.217082e-02 2.280000e+01 0.0000002+00 1.023
1.196721e+00 2.737705e+00 2.63 el selezions SEirsTnE J1 1.2896892-02 2.2800002+01 0.0000002+00 1.0231
1.0163932+00 2.737705e+00 2.58 T J1 1.247528e-02 2.280000e+01 0.000000e+00 1.023
1.2786892400 2.655738e+00 2.24 L IrovaPrecedents documenti aperti J1 1.383143=-02 2.280000e+01 0.0000002+00 1.023
1.245902e+00 2.704918e+00 2.75 []Solo parole intere J1 1.266170e-02 2.280000e+01 0.000000e+00 1.023
1.262295¢+00 3.016393¢+00 2.83 [ |Distingui tra maiuscole & minuscale Chiudi J1 1.3553452-02 2.280000e+01 0.0000002+00 1.0231
1.3934432+00 2.622951=+00 2.40  []Toma su se raggiunta la fine J1 1.340216e-02 2.280000e+01 0.000000e+00 1.023i
1.311475e400 2.688524e+00 2.60 J1 1.318780e-02 2.280000e+01 0.000000e+00 1.023
9.508197e-01 2.7704922+00 2.59  Tiporicerca [ Trasparenza J1 1.2704772-02 2.280000e+01 0.0000002+00 1.0231
1.2459022400 2.737705e400 2.83  (ONormale @ Se perde il forus J1 1.316718e-02 2.280000=+01 0.000000e+00 1.023
1.0819672400 2.950820e400 2.42  Grorc o v\ 10, .. O sempre J1 1.388939e-02 2.280000=+01 0.000000e+00 1.023
1.377049e400 2.836066e+00 2.52 ' o , J1 1.350771e-02 2.280000e+01 0.000000e+00 1.023
J65412-01 1.0327876+00 2.451803e+00 2,44 | ESPressoneregolare | sgnifica's capo ! J1 1.5253992-02 2.2800002+01 0.0000002+00 1.023

Using WordPad ++ we substituted the separator “,” with a space and put the three files
in a directory Root devoted to input/output files.
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UCED SCENTFC) ST The main routine: variables declaration

UOUDIC @ @ 4 V @ \J \J vieUdil —VU

double RateTrackEventsTheta20_ 30 _Media =0;

double RateTrackEventsTheta30_40_ Media =0;

double RateTrackEventsTheta40_50_ Media =0;

double RateTrackEventsTheta50_60_Media =0;

double RateTrackEventsThetab60_ 90 _Media =0;

int nrighe =0;

double pressure[2000];

dOUble rq-‘-e[2000]; RUN MEETING — 22/01/2020 6




P SOENT) ST The main routine: reading Data

}

//Create three Histograms

TH1F h1("hist1","Rate Bari-01", 50, 6, 9);
TH1F h2("hist2","Rate 0-10", 50, 0.7, 1.6);
TH1F h3("hist3","Rate 50-60", 6, 0.0, 0.09);

RUN MEETING — 22/01/2020 7



ﬁ [ ] (] (]
PR ST The main routine: Histograms and Averages

RateTrackEventsThetaO 10 Media =
RateTrackEventsThetaO _10_Media + RateTrackEventsThetaO_10;

RateTrackEventsThetab60 90 Media =
RateTrackEventsThetab60_90_Media + RateTrackEventsTheta60_90;
nrighe++;

} RUN MEETING — 22/01/2020 8



gy s The main routine: the output

fileout<<"Media Rate 60-90: " <<RateTrackEventsTheta60 90 Media;
h1 -> Draw();

TCanvas *c2 = new TCanvas();

h2 -> Draw();

TCanvas *c¢3 = new TCanvas();

h3 -> Draw();

}

RUN MEETING — 22/01/2020 9
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B ROOT session — u =

out - Blocco note

File Modifica Formato Visualizza 7

Media Rate: 7.60044
Media Rate ©-10: 1.13377

Media Rate 1@-28: 2.39496
Media Rate 20-3@: 2.3576

Media Rate 30-48: 1.32231
Media Rate 40-50: ©.362168
Media Rate 50-60: ©0.029607
Media Rate 6©-90: 3.08728e-005

RUN MEETING — 22/01/2020 10
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LICEO SCENTIFICO STATALE Rate at different Angles: = £ Event

cl_n3 - O | @ cln2 - O *
Edit View Options Tools Helg File Edit View Options Tools He
Rate 50-60 Rate 0-10
hist3 _ hist2
- Entries 531 50— _ Entries 531
160 — Mean 0.02915 - Mean 1.135
— RMS 0.02168 C RMS 0.1468
140_— 40—
120 N
100— -
80— -
60— B
40— -
20_|||||||||||||||||||||||||||||||||||||||||||| B S b b b b L b L
] 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.0% B.? 0.8 0.9 1 1.1 1.2 1.3 1.4 1.5 1.6
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L'F‘%ﬁflﬁﬁrfﬂ.ﬁllﬁlf Latitude effect 7/

Rate Bari-01

Sl __ hist2 Rate Treviso-01
o Entries 1281 histe
= Mean 7.673 = i
= Entries 2740
80 RBRMS 0.4581 = Mealr‘l 20.36
= 160— RMS 1.138
70— C
= 140—
60— C
= 120—
50— C
= 100_—
40— au:
30~ 60—
20~ 40:—
10 20—
[y ——" I i S T R N T N N NN T T N T T T T [y ST (Y ST
6 9 7 18 19 20 21 22 23 24 25

RUN MEETING — 22/01/2020 12



Extreme

E Energy
E E‘Eveswts

ﬁ [ [ ]
S T Altitude and cosmic rays

:Ella _E_an Eﬂafw ;_zphons : Jools ge-j-p
gllﬁ Erm __\f_\a'q _!?;E“,?ﬂs_ If‘?ﬁ‘.s : ||.ﬂ5mm.irs:i: Hﬁle Barl-ﬂ1
Rate L'Aquila-01 hist1
higt2 a5l— Entries 53
180 Entries 2643 L Mean 7.581
- Mean 40.81 = RMS 0.4787
160 — RMS 0.8393 30—
o 3 25—
120— 5
= 20—
100 = -
80 :_ 15 :—
60— 10—
e s
20— E
= L %
%& 39 40 41 42 43 44
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