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Bilgisayar

* Cevre birimlerle etkilegen bilgisayarli bir duzenek
genclerin bilime ilgisini arttirabilir.

* Genglerin bir an once programlama ogrenmeye

baslamasi gerekli:
* Algoritmik dugunce seklini oturtmak ve geligtirmek icin
* Bilgisayarsiz bilim ve muhendislik artik olasi degil

* Sade ve c¢ocuklara yonelik bir baglangi¢ nasil olmali?
% Scratch

* Liselilere yonelik baslangi¢ nasil olmali?
* c/c++ ve python 3
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lego ile pascal
toplama-¢ikarma
makinasi




serateh dili

o @ @ File Edit Share Help

T\
J."r/— Lt

—— ® Basit
Sensing = AlgoritmayI dugun
Dpstates = 'Siiriikle birak’ yontemiyle bilgisayara ogret.

Variables

» yazim hatasl yapmak imkansiz!
= buradan bedava indirin:

= http://scratch.mit.edu/

= https://snap.berkeley.edu/snapsource/snap.html
= Linux, OSX, Windows icin var.

-

[when >. dicked

— s
[ when S2ace ke‘y pressed

" -

" when Spritel clicked

];rail: & secs :e—p ® Guglu
_ - = fam bir programlama dili.

foravar

= disardan bilgi okunabilir.
= disariya bilgi verilebilir.

B

repeat
-

e Ornek: pi saylisini hesaplayalim.

Iil;lddl.db B oo g
: = tasadufi say| ureterek.

];l;adc act | and wait

— R—

[ when [ receive |

kare kenari 1 birim — alan=1

‘?ﬁ-ever if

daire yaricapi 72 birim —alan= 1rr2= 1 V4

J

if —

daire kare orani= 1/4



http://scratch.mit.edu/

https://www.youtube.com/watch?v=90q7936z]jgw

. ukiandiginda Bilgisayara yaptiralm...
alan_kare |'I [i] yapin

alan_daire |'I [i] yapin

5 2000 K:EERGE AT BV
rdm_x | "I "(iXi) lle aras| rastgele secin  yapin

J—

rdm_y |l {ifi} lle arasi rastgele secin yapin

= " karekik ‘da rdm_x * rdm x + rdm_y * rdm_y yapin

alan_kare | alan_kare + §§ yapin

o —

Eder < veya r = ise

alan_daire |'] " alan_daire + E§ yapin

-

soyleyin: [ @) * alan_daire / alan_kare dahil ol




ornek 1: veri almt

light . :
sensor @ pico board veri toplama karti

= http://www.picocricket.com/
picoboard.himl

7 buton m https: //www.sparkfun.com/products/
slider 10311
=~50 $

sound

sensor = dclK devre ¢izimi: kendiniz
yapabilirsiniz.

e Isik, ses, acik-kapall, 4 diren¢ okuma
= USB uzerinden bilgisayarla baglant
= cok basit algi¢lar

@ Bir ¢ok fikri deneyebiliriz.
= icinde ornekler var
= 3X3 anahtar

= yercekimi olgumu.......

|
alligator clips



http://www.picocricket.com/picoboard.html
http://www.picocricket.com/picoboard.html
https://www.sparkfun.com/products/10311
https://www.sparkfun.com/products/10311

Yercekimi Olgimii

baslangi¢ degerleri

® Basit sarkag¢ kullanalim.
= 0 ve T'yi olcelim.
= g bulunabilir

tiklandi§inda
gordummu | *I [i] yapin SELE
sik_kapal |1 E] yapin
Slrekll algici okudum

kostumb | kostUmUlne gegin
»

uctan
uca zamani

Olcelim. olculen_zaman | *I [ yapin

top
4
5k |1 Sensor degeri 15k | yapin algicin onune gelmis: en

-

ld_cr iIstk < 1sik_kapah Ise UQ

gordummu | "I B} yapmin

’
sayaci sifirlayin

- ‘topun gitmesi
stk > 1s1k_kapali olana kadar tekrarlayn

5K | '} Sensdr dederl 15K yapin

 —

.__ u
4 stk < 1sik_kapali  olana kadar tekrarlayin topun 99_”
gelmesi

TO - 271’ - ' 151K

g ‘I Sensor degeri 15K yapin
L - .

.

olculen_zaman || Zamanlayia yapin
1

kostim5 | kostUimiine gegin
»

Soyle: olculen_zaman dahil ol sure: () saniye Zamani
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Ornek 2: Geiger Miiller sayaeci

@ Basit bir yuklu pargacik algici

http://www.aliexpress.com/item/Assembled-DIY-Geiger—Counter—-Kit-
Nuclear—-Radiation-Detector-GM-Tube/2009981359.html

=»~50 $
= kozmik veya I1sIr (radyoaktif) kaynak

e PC baglantili kulaklik
= USB ile bilgisayardan gti¢ alir sesveren eikist
= ses veya Kulaklik ¢ikigl ile ¢iktl verir

@ Bir ¢ok fikri deneyebiliriz.
= http://arxiv.org/abs/physics /0701015
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http://arxiv.org/abs/physics/0701015

aeiger tibi
Moro0tesi fotonlarca iletilen cavianlar
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Educational cosmic ray experiments with Geiger counters

F.BLANCO, F. FICHERA, P. LA ROCCA, F. LiBR1ZZI, O. PARASOLE AND F. RIGGI

INFN and Department of Physics and Astronomy, University of Catania, Via S.Sojia 64, ' 83 i = S

I-95123 Catania, Italy 070 1 o 1 5

Summary. — Experiments concerning the physics of cosmic rays offer to high-school teachers
and students a relatively easy approach to the field of research in high energy physics. The
detection of cosmic rays does not necessarily require the use of sophisticated equipment, and
various properties of the cosmic radiation can be observed and analysed even by the use of a
single Geiger counter. Nevertheless, the variety of such kind of experiments and the results
obtained are limited because of the inclusive nature of these measurements. A significant
improvement may be obtained when two or more Geiger couners are operated in coincidence.
In this paper we discuss the potentizl of performing educatioral cosmic ray experiments with
Geiger counters. In order to show also the educational value of coincidence techniques,
preliminary results of cosmic ray experiments carricd out by the usc of a simple coincidence
circuit are briefly discussed.

PACS 01.40.Ej —Science in clementary and secondary school
PACS 01.50.Pa — Laboratory experiments and apparatus
PACS 29.40.-n — Radiation detectors

PACS 96.40.-z — Cosmic rays
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Fig. 4. — Daily analysis of the cosmic counting rate with a Geiger counter. The ratio
between the mean hourly flux in a given time interval (12 h) and the corresponding
mean flux in the rest of the day is shown, as a function of the centroid of time interval
along the day.
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ornek 3 : Arduino Uno

e Basit veri alimi ve digariy! kontrol igin
https://www.arduino.cc/en/Main/arduinoBoarduUno

= yaklagik 40 YTL

e PC baglantili
= USB ile bilgisayardan gu¢ ve komut alir, aldigl verileri iletir.

= C/C++ veya scratch ile kullanilir
= Arduino yazilimi: https://www.arduino.cc/en/main/software
= Scratch gibi yazilim: http://s4a.cat

m buradan 2 kutuk indirin: 1) S4A programl 2) Arduino
bellenim (firmware).

= 6 kanal analog giris
= 14 kanal sayisal girig & cikis

@ Bir cok fikri deneyebiliriz.
= Veri sayisallagtirmak
= Motor cevirmek
= Muzlardan piyano (kendiniz arastirin)



https://www.arduino.cc/en/Main/arduinoBoardUno
http://s4a.cat
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Holp
Auto Format
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Fix Encoding & Reload
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S4AFirmware16 | Arduino 1.0.5

/dev/tty.Bluetocth-Modem
/dev/cu.Bluetccth-Modem
/dev/tty.GekhansiPhone-\Wirelessi
/devicu.GokharsiPhone-\Virelessi
/dev/tty Bluetocth-Incoming-Port
/dev/cu.Bluetccth-Incoming-Port
/devitty. GokhansiPhone-\Virelessi-1
/dev/cu.GekhansiPhone-\WVirclessi-1
v [dev/tty.usbmodem1421
/dev/cu.uzsbmodem1421

ush baglanti

Artik

» S4AFirmwarel6 | Arduino 1.0.5

54
NEW IN VERSI]

irmwarel6

~ e 'k £ -
ON 1.6z (by Jorge Girez):

xed variabls typs 1n pin structure: pin.state sheou’ e T, NOT byt
Jptumzed spe2d of execution while receiving Ta fror computer readSerialPort()
NEW IN VERSION 1.65 (by lJorge Gomez):
Accded new stractur Arcl Fine to nld the ¢ 1rnformat

s mokes Lhe Code easier Lo re ¢ modilfy (1MHO)

Allows to chang2 the type of pin nore easily to meet non stondar e of 544

Eliminates the need of 3 to ¢ with different kind of inde

By using enum to hold all the poessible Tput states the c

11l 1na . e

Je
adsSarialPort()
ctate mach

compation

craated

updateActuator()

ARDUINO
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“romn Peter

Servos

Nueller (marw

AN OPEN FROJECT WRITTEN. DEBJOGED AND SUPPORTED
BY MASSLIMU BANZL, DAVID CUARILIELLES, TUM LOOE,
CIANLUCA MARTIND AND DAVID MELLIS

2 e Lo
Lyld

Binary sketch size: 3,99€ bytes (of a 3

O byte maximum RASED ON PROCESSTNG RY CASEY REAS AND REN FRY

Arduino Uno, $4A ile kullaniabilir halde....



BPasit ornek: LED yakip sondirmek

.". *
Blink
Turns on an LED an for ane zecond, then offt tar one seceond, repe

This example code 1s in the public domain.
¥ /

A7 Pin 13 has an LED connected on most drduina boards.
// glve 1t a name:

int led = 12;

/7 the setup routine runs once when vou press reset:
void setup() { |
S/ wnitialize the digital pin as an output.
pinikiode(led, OUTPUT);
}

// the loop routine runs aver and aver again forever:

veld leapd) {
digitallfrite(led, HIGH); /7 turn the LED on (HIGH 1s the voltage level)

delay(18¢0)) ; /7 wait far a second
digitallrite(led, LOW); £/ turn the LED off by making the wvoltage LOW
delay(1800); // wait for a second 17



S4A : scratch'n aynisi ortam B AT

; Analog3 IFTTH
Analog4 770

Analogs [FE7 0

= Digitatz (TS

Digital3 [FIIT

Ornek: LED yakip sondiirmek

S —
- —
T

C—
—

r . uklandiginda

Slrekli
digital 12 |on

‘_nnl'f- bekleyin
digital 12 | off

‘_ yilanlvl bekleyin
- —

18



Alet: A¢t Motoru

0ile 180 derece

arast donen motor
servo

3 baglantt: 3V, GNI Sinyal

Alet: Adim Motoru

Y baglantt: Ortak, 4 Sinyal

Belli bir adim sayisi ile kesin
bir konuma gitmek. 6rk:yazuc59




belli bir actya gelmek

arabanin aynasini/koltuqunu ayarlamak

pencere/kapi agip kapatmak...

vazilim:

Finclude <Servo.h>

Servo hiyserva) S/ create servo object to control a servo
L7 a maxumnan of eight servo objects can be created

int pos = By AL variable to store the serve pesition

voild setup()
{
hyservo.attach{9); /7 attaches the serve on pin 2 to the servo object

. act

void loop()
{

for(pos = @; pos < 18@; pos += 28) // goes fron @ degrees +to 180 degre

s

{ A/ 1in steps of 1 degree
inyservo. wiite(pos); /f tell servo to go to positiaon in variable “pqg
delay(259); /7 wairks 185ms far the servo to reach the posiy

-

for(pos = 180; pos>=1; pos==5) // goes from 182 dagrees tn B dagreas

{
myservo ., write{pos); A0 tell servo o go to position in variable “pg
delay(15); Af wailts 15ns for the servo to reach the positl

}
3

20




belli bir agiya qelmek

arabanin aynasini/koltugunu ayarlamak
pencere/kapi agip kapatmak

-

vazilim:

| S
~ uklandiinda

— bosluk | tusu basﬂl?:}lu

motor E |angle
£} saniye belkdeyin

motor £ off

rﬁnnlm bekleyin |

motor & |angle

| €} saniye beldeyin

motor B | off

‘nnlry- bekleyin |
_ -




veri ¢ozimle

[ J N
58 hffp.//opendafa.cern.Ch Education Research
Visualiss events, check = / A Cetthe ganuine workrg
recanstructed aata, run l ervironments, virtual
rooks ar buile your ovinl ( ; machines and datasers @

— ¢ 5 startyour rescarch
Start learning ‘

= N

Shewing records 1 to 10 out of 19 results, 3

/MuUEG/Run2011A-120ct2013-v1/AQD / e

MUuEG primary dataset in AOD format from RunA o™ 201 . Rur period fram run

rumber 160404 to 173692, CMS OQutreach Exercise 2010

Collection CMS Pr mary-Datasets ] DOI 10.7433/0OPENDATA.CMS X7AM 49VT

Some intro text here. This repo contans tae examples:

/MuHad/Run2011A-120ct2013-v1/AOD % the Twolamions analysis: Z-> 1

MuHad primary dataset in AOD format from RunA o7 20° *. Run period from ki the FourLeptons analysis: ZZ - I

run number 160404 0 173692. Both examples exercises rurning on 2010 data, but not directly in the A
Collection CMS-Prmary-Dazesets | |DOI 10.7483/0OPENDATA.CMSB57).0PSR

The exercies runs over tuples craated ‘ollowing the Phyeics Analysie To
details on the pattuples generation are in the patiuple repository: https.

/MuOnia’/Run2011A-120ct2013-v1/AOD From now on it is essumed that you will work on & VM preperly context

MuOnia primary dataser in AQD formar from RuNA of 2011 Run perind from
run number 160404 o 173692. Creating the Working Area

Collection CMS-Prmary-Datesets | |DOI 10.7483/0OPCNDATA.CMSFZ5U.TTXP

Thie step is only needec tha first tme.

/Multilet/Run2011A-120ct2013-v1/AOD DT G T
Multilet primary dataset in AOD format from RunA of 2011. Run period from cd CMSSW_& 2 Bisre
» . ~a glt dnit
run number 160404 20 173692. git renote add origin https:/fgitub.cea/sayrodrig/OutreachExerci
Collertion CMS-Prmary-Dacasets | |DOI 10.7483/0DPENDATA.CMS 8NIS.GCTN git fetch origin

git checkout master

...... OO = =2 scran b



http://opendata.cern.ch

Cutlang V2

https://arxiv.org/abs/1801.05727

* Kolayca veri analizi yapabi
* Linux ve Mac makinalarda d

* ATLAS ve CMS OpenData uyumlu

%k ROOT ve g++ gerektiriyor

ninpte
ninptm
ninptj
mexetae
Data Analysis Framewcrk maxatam
mexetaj
: root.cern.ch
9000 3 ATLAS open data TRGm =
8000 £ TRGa =
o - simple Z reco
E?OOOE_ HERSHE
26000 |- oet
“— - - def
05000 def
Ba000
gSOOO — ranint
> - cmd
2000 [~ cmd
1000 E- Ik
E | | | | Cﬂd
O | | | | 1 | | | |
60 80 100 120 140 c'!d
histo

Z boson mass (GeV)

el .

l |

H—- 22 o |
H “ ~

2o ¢ St |
T

3 ' :
: Z 3
Imek icin dil. L.} 7 |
§" ' | ¢'¢ —hadrons E
< \ ' :
J N " |
enendi e @
\ / "\ E
wiE bt \~ -
TR e qll c Tl -.::‘ 1
REE ———
0 - | I‘P l I | l‘l" || L E
TR R T T T I T T TR YT T T T

Lenwresol=mesn eoerzy (Gehy

= 15.9 # min pt of electrons
= 15.8 # min pt of muons
= 15.0 # min pt of jets
= 2.47 # max pseudorapidity of electrons
= 2.5 # max pseudorapidity of muons
= 6.6 # max pseudorapidity of jets
0 # muon Trigger Type: d=dont trigger, 1=1st trigger (
2 # electron Trigger Type: B=dont trigger, 1l=1st trigger (
DEFINITIONS
"mLL : { LEP_1 LEP_® }m"
"qLL : { Zreco }q" #note the nested definition
"Zreco : LEF_O LEP_1 "
Very simple Reconstruction

/AL # to count all events

*nLEP == 2 " # events with only leptons

*mLL [] 76 120 " # a mass window for Z candidate
*qLL # reconstructed object should be neutra
*FillHistos "

*Zlm , Leptonic Z best combi (GeV), 50, 50, 156,

mLL


http://root.cern.ch

Coswic T

https://www.raspberrypi.org/blog/raspberry-pi-cosmic-ray-detector-from-cern/

http://www.hamamatsu.com/eu/en/product/category/3100/4004/1index.html?gclid=CNr-17Dc8dECFfQWOwod]_QLpw

Silicon Photo-Multiplier (SiPM)

* Compact Device 1-3mm

* Operating voltage (30-120V)

* Resolution - Single photon detection 10 k0D 100 nF
* Response time —~100 ps 1-3 mm U { }_D__*vu
* High gain - 10° ; Fast OP
. - | SiPM
* High Quantum Efficiency — 90% 100 nF 5002

* High Photon Detection Efficiency — | _I_
60% oy S
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