Nesneye Yonelmek

veya
sadece formulleri bilgisayarin anlayacagi dile cevirmeyi
bilen birinin C++ kullanma yontemleri
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e Baska neyi boyle yazabilirim?
= (Enerji ve momentumlar), (hizlar)

e Bunlar ne boyle?
= 4 elemanl olan ve Lorentz donusumlerine uyan cisimlere
Lorentz vektorl denir. X ve/veya P

® S <==> S’ donusimu altinda degismez kalan var mi?
= cvet bu: % — (') — (% - () veya bu: - (x% + (x') + (x?)? + (x)
= | orentz Degismezi




compton sa¢ilmasi

y(\} 3
M N ve A arasindaki iligskiyi sacilma agisi
, cinsinden bulunuz. c=1

v Foton igin: E=hc/\ E=p

= enerji, momentum(x) momentum (y) : 3 denklem
» 0, @, ps+ Ug bilinmeyen, birbirinin icine koy ¢oz, bol sabirlar dilerim.

= Veya LV kullanalim, ilgilenmedigimiz 4u tek basgina birakalim
= (P1+P2-P3)? = (P4)?

= P124P22% +2P1 P, -2P1P3 -2P2P3= m?

=0 + m? +2Eim —2(E1E3-E1E3C056) -2(mE3) =

= Em = E;E3(1-cosO) + mEs

->E3(m +E1(1 COSG)) = Eim E1-h/>\ E3-h/>\

= A\(m + (1-cosB) h/A) = m\’

= A( + (1-cosO) h/mA) = N = A\ + (1 cosB): h/m," ?a?;; c%r;lﬁfon

————— == = —_— -



__buigleri bilgisayara yaptirsak

® Kotu yontem
= float e_tot= el+e2 ;
= float px_tot=plx+p2x :;

- 000 o

® Iyi yontem

= ayn| int, float, gibi lorentz vektoru de tanimli olsa
= | orentzVector P = Pl + Pl diyebilsem ne guzel olur.

® Bunu struct (C) ile veya common block(fortran) ile
yapamaz miyim?
= hayir: bunlar duragan kavramlar, yani sadece veri
saklamak igin.

® Yeni bir sinif ve nesne yapmaliyim. Lorentz Vector



® Root igcinde LorentzVector sinifi var.
= int a=3;
= TLorentzVector p1(-0.1, 0.1, 3500, 3501);
» ilk degerler px, py, pz, E olarak verilir
=pl'in kutlesi ne?
» J(3501°2 - 350072) = 83.672

= TLorentzVector sinifi bize bunu Kolayca hesaplar:

» cout << pl.M()<<endl;
» 83.6719

® ayrintilar
= http://root.cern.ch/root/html/TLorentzVector.html

® 10 dakka odev molasi.
= yukardaki ornegi yapin
= ayrica pl'in eta, phi, pT degerlerini de yazdirin.



http://root.cern.ch/root/html/TLorentzVector.html

_pargacik sinifi

® Bir parcacik fanimlamak igin LV yeterli mi?
= haayIlir!
= hani ya bunun yuku (q=?)

® O zaman ben kendim yeni bir sinif yazayim!
= boylece c++ class vs islerini de ogrenirim

® Deneysel bir parcacik icin neler lazim?
=V olmall
= yvuk olmall
= par¢aclk kendini ekrana yazabilmeyi bilmeli

= Ptcone ve Etcone bilgisi olmali

» i¢ algi¢ta parcacik etrafinda ne kadar pT olgulmug?
» Kalorimetrede parc¢acik etrafinda ne kadar ET ol¢ulmug?

= vb...




C++ da sinif tanimlama

® 2 kutuk lazim
= HPFparticle.h

» burada bildiriler olacak.
» Or: dump() diye bir islev var.

= HPFparticle.C

» burada tanimlamalar, onceden bildirilen iglerin nasil yapildigi anlatilacak.
» Or: dump() iglevi bunu yapar.

® Bazi Nesneye Yonelik Programlama kavramlari lazim.
= Sinif yapmak

» neden sinif yapmak gerektigini ogrendik
= Ozel veriyi saklamak

> siniflarin her bildiklerini paylasmamalari programlari daha gurbuz yapar

= Miras
» bunu ilerde gorecegiz

= Cokbicgimlilik - ekyuk tagima

» bunu zaten biliyoruz. + iglemi iki sayly! toplar ama 2 LV de toplayabilirim.




e hpfParticle.h - bildiriler

Ornek ile devam

#include "TLorentzVector.h"
class hpfParticle {

public:
hpfParticle();
hpfParticle(TLorentzVector);
hpfParticle(TLorentzVecter;—int);
~hpfParticle();

void dump();

int setCharge( int);

int setEtCone( double );

int setPtCone( double );

int setTlv( TLorentzVector );

{ return p_charge; }
{ return p_

int qQ)
double EtCone()
double PtCone()

private:
int p_charge;

/
et_cone; }

{ return ppt_cone; } === —m
TLorentzVector 1v() { return p_lvector; }

sinifi baslatmak icin 3 secenek

sinifi kapatmak icin
sinifini ekrana yazmak icin
yukinu vermek icin

Et ve pT vermek icin

LV degismek igin

yukiunu almak icin

LV almak icin

/ Et ve pT almak i¢in

sinifin 6zel degiskenleri

double p_et_cone; BT L e

double p_pt_cone;
TLorentzVector p_lvector;




® hpfParticle.cpp - tanimlamalar, agiklamalar  ...1

=== - e ] =i - _ = =z

sinifi baglatmak, secenek 1: hic 6n bilgi vermeden

 #include "hpfParticle.h"
| #include <iostream>

Ehprarticle:: hpfParticle ( ){
| p_et_cone = -999; p_pt_cone = -999; p_charge=-999; // not initialized
p_lvector=TLorentzVector (-1,-1,-1,-1); sinifi baglatmak, secenek 2: LV vererek

1

Ehprarticle:: hpfParticle (TLorentzVector 1v){
| p_et_cone = -999; p_pt_cone = -999; p_charge=-999; // not initialized
p_lvector=lv;

1 kapatirken ek is yapma

| hpfParticle:: ~hpfParticle() {}
| sinifi baslatmak, secenek 3: LV ve Q vererek
| hpfParticle:: hpfParticle (TLorentzVector 1lv, int q){
p_et_cone = -999; p_pt_cone = -999;
p_charge=q;
p_lvector=lv;

1 yuk boyler verilir veya deqgisilir

| int hpfParticle:: setCharge (int g){
p_charge=q;
return 0;

}




® hpfParticle.cpp - tanimlamalar, a¢iklamalar  ...2

— — —— - - - — - _

int hpfParticle:: setCharge (int q){
p_charge=q;

return 0;
} EtCone bdyle verilir.

int hpfParticle:: setEtCone (double iso){
p_et_cone=1iso0;
patianY EtCone boyle verilir.

}

int hpfParticle:: setPtCone (double iso){
p_pt_cone=1is0;

return 0; . .
LV boyle verilir.

}

int hpfParticle:: setTlv (TLorentzVector 1v){
p_lvector=lv;
return 0;

: ekrana boyle yazalim.

void hpfParticle:: dump (O{
std::cout << "Px="<<p_lvector.Px()<< " Py="<<p_lvector.Py()
<< " Pz="<<p_lvector.Pz()<< " E="<<p_lvector.E()<<std::endl;




root’a bunlari tanitmak igin

® Derleyelim

Gokhans-MacBook-Pro:ders ngu$ root -1 -L hpfParticle.cpp+

root [@]

Processing hpfParticle.cpp+...

Info in <TUnixSystem::ACLi(>: creating shared library /users/ngu/ders/./hpfParticle_cpp.so
(class hpfParticle)140515964457280

® Kullanalim

root [1] TLorentzVector vi1(-0.1, 0.1, 3500, 3501);
root [2] TLorentzVector v2(-0.1, 0.1, -3500, 3501);
root [3] hpfParticle pl(vl,-1

root [4] hpfParticle p2(vZz,-1

root [5] p2.SetCharge +1

(int)o

root [7] pl.q

(int)(-1)

root [8] p2.9()

(int)1 root [17] p3.dump

Px=0 Py=0 Pz=12 E=13

root [10] hpfParticle p3
root [12] TLorentzVector alv(0,0,12,13);
root [13] p3.setTlv(alv);

root [14] p3.1v().M ® 15 dakka 6dev mOIGSL

(const Double_t)5.00000000000000000e+00

® ornekleri siz de yapin




Kkopyalayip yapistirin diye

#include "TLorentzVector.h"
class hpfParticle {

public:
hpfParticle();
hpfParticle(TLorentzVector);
hpfParticle(TLorentzVector, int);
~hpfParticle();

void dump();

int setCharge( int);

int setEtCone( double );

int setPtCone( double );

int setTlv( TLorentzVector );

int q() { return p charge; }
double EtCone() { return p et cone; }
double PtCone() { return p pt cone; }
TLorentzVector 1lv() { return p lvector; }

private:
int p charge;
double p et cone;
double p pt cone;
TLorentzVector p lvector;




#include "hpfParticle.h"
#include <iostream>

hpfParticle:: hpfParticle ( ){
p_et cone = -999; p pt cone = -999; p charge=-999; // not initialized
p_lvector=TLorentzVector (-1,-1,-1,-1);

}

hpfParticle:: hpfParticle (TLorentzVector 1lv){
p_et cone = -999; p pt cone = -999; p charge=-999; // not initialized
p_lvector=lv;

}

hpfParticle:: ~hpfParticle() {}

hpfParticle:: hpfParticle (TLorentzVector 1lv, int g){
p_et cone = -999; p pt cone = -999;
p_charge=q;
p_lvector=lv;

}

int hpfParticle:: setCharge
p_charge=q;
return 0;

}

int hpfParticle:: setEtCone (double iso){
p_et cone=iso;
return 0;

}

int hpfParticle:: setPtCone (double iso){
p_pt cone=iso;
return 0;

}

int hpfParticle:: setTlv (TLorentzVector 1lv){
p_lvector=1lv;
return 0;

}

void hpfParticle:: dump (){
std::cout << "Px="<<p lvector.Px()<< " Py="<<p lvector.Py()
<< " Pz="<<p lvector.Pz()<< " E="<<p lvector.E()<<std




e Ozellikler
= Bir parcaciktir. -tamam-
= EK bilgi tagir: olay! tetiklemig mi?

® O halde hpfParticledan alacagl mirasla tanimlanir
= hPFMUOI‘l.h #include "hpfParticle.h"

class hpfMuon : public hpfParticle {
Tetikleme bilgisini vermek icin hem public:
bildiri hem tanimlama ayni yerde hpfMuonC ): hpfParticle(){};
hpfMuon( TLorentzVector 1v): hpfParticle(lv){};
~hpfMuon(){};
“int setMuInTrigger(bool v) {p_topmutrigdec=v; return 0;}
bool MulnTrigger() { return p_topmutrigdec; }

private:
bool p_topmutrigdec;

5

Muon sinifinin kendine 6zel degiskeni




muon'u kKullanayim:

Gokhans-MacBook-Pro:ders ngu$ root -1 -L hpfParticle.cpp+
root [@]

Processing hpfParticle.cpp+...

(class hpfParticle)140205099640720

root [1] .L hpfMuon.h+

Info in <TUnixSystem::ACLiC>: creating shared library /users/ngu/ders/./hpfMuon_h.so
root [2] hpfMuon ml

root [3] ml.dump

Px=-1 Py=-1 Pz=-1 E=-1

€
C§ﬁﬁ>éﬂ
YQqﬁQ

\co?‘fm

#include "hpfParticle.h"

class hpfMuon : public hpfParticle {

public:
hpfMuon( ): hpfParticle(){};
hpfMuon( TLorentzVector 1lv): hpfParticle(lv){};
~hpfMuon () {};
int setMuInTrigger(bool v) {p topmutrigdec=v; return 0;}
bool MuInTrigger() { return p topmutrigdec; }

private:
bool p_topmutrigdec;

}i




Bir de electron yapalim

= Bir parcaciktir. —-tamam-
= EK bilgi tasir:

» tetikleyen elektron mu ?, elektron izinin eta ve phi degerleri
(sadece i¢ algictan gelen bilgi)
= hpfElectron.h

#includ

class h

e "hpfParticle.h"

pfElectron : public hpfParticle {

public:

hpfElectron( ): hpfParticle( ){};
hpfElectron( TLorentzVector 1lv): hpfParticle(lv){};

int setElTriggerMatch(bool v) { p_eltriggermatch=v; return 0;}
int setTrkEta(double v) { p_trketa=v; return 0;}
int setTrkPhi(double v) { p_trkphi=v; return 0;}

bool ElTriggerMatch() { return p_eltriggermatch; }
double TrkEta() { return p_trketa; }
double TrkPhi() { return p_trkphi; }

private:

bool p_eltriggermatch;
double p_trketa;
double p_trkphi;




_derleyip kullanmak igin

Gokhans—MacBook Pro: ders ngu$ root -1 -L hpfParticle.cpp+
root [@]
¢ derleme Processing hpfParticle.cpp+...
(class hpfParticle)140672730982512
root [1] .L hpfMuon.h+
root [2] .L hpfElectron.h+
Info in <TUnixSystem::ACLiC>: creating shared library /users/ngu/ders/./hpfElectron_h.so

root [4] TLorentzVector alv(-0.1, 0., 5, 13);

root [5] hpf i
kopyalayip yapistirin diye

hpfParticle

® Kullanma heftuon

hpfElectron

#include "hpfParticle.h”

class hpfElectron : public hpfParticle {
public:
hpfElectron( ): hpfParticle( ){};
hpfElectron( TLorentzVector 1lv):

root [7] hprlectron el alv ;

root [11] el.lv().Eta
(const Double_t)4.60527017099166613e+00
root [12] el.1lv().Phi
(const Double_t)3.14159265358979312e+00

® 15 dakka odev molasi.

® ornegi ftekrarlayin
® | elektron 1 pozitron tanimlayin
® dump() ile ekrana yazdirin.

hpfParticle(lv){};

int setElTriggerMatch(bool v)
{ p_eltriggermatch=v; return 0;}

int setTrkEta(double v) { p_trketa=v;
return 0;}

int setTrkPhi(double v) { p_ trkphi=v;
return 0;}

bool ElTriggerMatch() { return
p_eltriggermatch; }

double TrkEta() { return p_ trketa; }

double TrkPhi() { return p_ trkphi; }

private:
bool p eltriggermatch;
double p trketa;
double p_ trkphi;




_

®int *p ;

= burada p:isaret¢i ¥

p: igsaret¢inin gosterdigi say!

® new komutu hafizada yer ayirir
= ayirdigl yer *p’nin cinsi kadardir.

» p =new int = 32 bit ayirir
= hpfMuon *ml ;

» ml = new hpfMuon = hpfMuon nesnesi kadar ayirir.

® delete komutu ayrilan yeri siler

= degigkenle isim bitince, silerim. Yoksa programimin
Kullandigl hafiza gittik¢e artar.




~onceki ornek - isaretciler ile

. . . . root [13] hpfMuon *ml;
® aynl iglerin igaretc¢iler kullanilarak root (14 m-new nofiioncatva;
root [15] mi->1v().MQO);
)/CIF)ler1(1£5| root [16] cout << ml->1v().M()<<endl;
11.9996
root [17] ml->dump
Px=-0.1 Py=0 Pz=5 E=13

® Benzetme yaplyor

= isaretf¢i — kapak

=»“"new”’ — kavanoz— %

= “delete” — kavanozu Kir
root [20] delete ml

» Kirtlan kavananozun i¢i Yok root [21] m1->dump
Error: illegal pointer to class object ml @x@ 3116 (tmpfile):1
*** Interpreter error recovered ***

® Neden ?

= kavanozun caml, yani hafiza az. Igim
bitince cam kumbarasina geri
atmaliyim. Doganin dengesini koru.




i |

® caml kirmadan kapaga yeni kavanoz takmayin:

g YOKSO €Ski kOVOnOZU te = new hpfElectron(alv);
*te=*qge;

kaybedersiniz. sonunda hClFIZCl te->setTlv(alv_up);
biter -> segFaul’r olur. te = new hpfElectron(alv);

*te=*qe;
te->setTlv(alv_down);

delete (ae);

® Diyelim elimde bir ¢ok elektron. muon vb var.
= ka¢ tane kullanacagimi bilmiyorum.

=0 halde ne yapmaliyim? Bunu mu? HAYIR !l
» const int max_muons = 1000;
» hpfMuon [max_muons] ;

= calisir ama hafizay! gerekli gereksiz hep kullanir.
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® STL vector’ler bize sayisini son anda belirleyecegimiz
kadar nesne ile calisma olanagi verir. | |EEEEETTEE—.

comparison operators
vector::vector

{ vector degiskeni vector:: ~vector
#include <vector> ; member functions:

vector<int> sayi_dizisi; ——— vector::assign
vector::at
vector::back
vector::begin

diziye sayi ekleme vector::capacity
gelgec=2; j&_ vector::clear
sayi_dizisi.push_back(gelgec); vector::empty

gelgec=32; vector::end
sayi_dizisi.push_back(gelgec); vector::erase
gelgec=12; vector::front
sayi_dizisi.push_back(gelgec); i
gelgec=17; dizinin boyu ﬁz:“'n':‘;i“s_ze

H |
sayi_dizisi.push_back(gelgec); vector: :operator=
vector::operator(]
cout << "dizideki sayi adedi:"<<sayi_dizisi.size()<<endl; vector::pop_back

cout << "bu sayilar :"; dizideki i. sayi vector::push_back
for (int i=0; i<sayi_dizisi.size(); M‘L o
" 3 vector::rend

cout << sayi_dizisi.at(i)<<" ";
vector::reserve

} vector::resize
cout << endl; vector::size

} vector::swap

int gelgec;

® 10 dakika odev molasi: ornegin aynisini yapin


http://www.cplusplus.com/reference/stl/vector/

#include <vector>

void v2() {
gSystem->Load("hpfParticle cpp.so");
gSystem->Load("hpfMuon.h");
gSystem->Load("hpfElectron.h");

/*

gROOT->LoadMacro( "hpfParticle.cpp");
gROOT->LoadMacro( "hpfMuon.h");
gROOT->LoadMacro( "hpfElectron.h");
*/

gROOT->LoadMacro("is.C");

vector<hpfMuon> muons;
vector<hpfElectron> electrons;
hpfElectron *an e;

hpfMuon *an m;
TLorentzVector alv;

alv.SetPtEtaPhiM( 31.2, -2.1 , 0.

an_m=new hpfMuon(alv);
an_m->setEtCone( 21.1 );
an_m->setPtCone( 13.4 );
an_m->setCharge( -1 );
an_m->setMuInTrigger( 0 );
muons.push back(*an m);
delete an_m;

alv.SetPtEtaPhiM( 91.2, 1.8 , -0.

an _m=new hpfMuon(alv);

an _m->setEtCone( 1.1 );

an _m->setPtCone( 3.4 );
an_m->setCharge( +1 );

an m->setMuInTrigger( 1 );
muons.push back(*an m);
delete an_m;

cout << "hazirlik tamam, hesaba geciyoruz.'"<<endl;

hesapyap ( muons, electrons);

}

® ayrica igaretf¢ilerle ¢alisalim ve
daha derli-toplu olsun

= bir iglev elektron, muon listesini
hazirlasin, bir bagkasi kullansin.

=v2.C solda, is.C Vi siz yazin.

is.C elektron ve muon sayilarini
ekrana koysun, ayrica pargaciklarin
momentum-enerji degerlerini de.
(bende 8 satirda oldu)

boyle yuklenince ariza veriyor.

muon bilgileri basa bir kutikte veya baska bir bicimde olabilir.

0.106 )i Asil [si yapacak kisim, muonlarin elektronlarin doldurulma
ayrintilarindan bagimsiz ve oradaki degisikliklerden korunmall.

® 10 dakika odev molasi: is.C yazin, hesapyap
iglevini tanimlasin.




