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Getting Started !

> rivet-mkanalysis test



Getting Started !

> rivet-mkanalysis test

test.cc test.info test.plot



Getting Started !

> rivet-mkanalysis test
> ‘rivet-build Rivettest.so test.cc’



Getting Started !

> rivet-mkanalysis test
> ‘rivet-build Rivettest.so test.cc’
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> Every analysis 1ncludes Rivet::Analysis
> a minimum of three methods

virtual void init() {}
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BASE class for each analysis

> Every analysis 1ncludes Rivet::Analysis
> a minimum of three methods

virtual void init() { }

virtual void analyze(const Eveni& event) = 0;
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BASE class for each analysis

> Every analysis 1ncludes Rivet::Analysis
> a minimum of three methods

virtual void init() {}

virtual void analyze(const Eveni& event) = 0;

virtual void finalize() {}
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Constructor MyAnalysis() : Analysis("MYANALYSIS") { }




Structure of ct+ Class

Constructor

Data Members

Structure of rivet analysis script

MyAnalysis() : Analysis("MYANALYSIS") { }

Histo1DPtr _h1;
Profile1DPtr _p1;
CounterPtr c1;




Structure of ct+ Class

Structure of rivet analysis script

[ Constructor } MyAnalysis() : Analysis("MYANALYSIS") { }

|

[ Data Members J

l

[ Members Functions }

Histo1DPtr _h1;
Profile1DPtr _p1;
CounterPtr c1;

Void init() {} (1)
Void analyze (const Event&

event) {} (per event)
void finalize() {} (1)




lass ZEUS_2002_1601697 : Analysis {

ZEUS_2002_1601697() : Analysis("ZEUS_2002_1601697")
{1}

vold init() {
declare(DISKinematics(), "Kinematics");

Cut phiCuts = Cut((Cuts::abspid == PID::PHI) & (Cuts::eta > -1.7) &
(Cuts::eta < 1.6) & (Cuts::pT > 1.7*%GeV) & (Cuts::pT < 7.0*GeV));
declare(UnstableParticles(phiCuts),"UFS");

book(_h_pT, 2, 1, 1);
book(_h_y, 3, 1, 1);

book(_h_Q2, 4, 1, 1);
book(_h_txp, 5, 1, 1);
book(_h_cxp, 6, 1);
book(_h_X1c, 8, 1, 2);
book(_h_X1t, 8, 1, 3);
book(_h_X2c, 9, 1, 2);
book(_h_X2t, 9, 1, 3)
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‘RN nnh
ace Rivet {
Mandatory
base class
header class ZEUS 2002 1601697 : Analysis {

ZEUS_2002_1601697() : Analysis("ZEUS_2002_1601697")
{1}

vold init() {
declare(DISKinematics(), "Kinematics");

Cut phiCuts = Cut((Cuts::abspid == PID::PHI) & (Cuts::eta > -1.7) &
(Cuts::eta < 1.6) & (Cuts::pT > 1.7*%GeV) & (Cuts::pT < 7.0*GeV));
declare(UnstableParticles(phiCuts),"UFS");

book(_h_pT, 2, 1, 1);
book(_h_y, 3, 1, 1);

book(_h_Q2, 4, 1, 1);
book(_h_txp, 5, 1, 1);
book(_h_cxp, 6, 1);
book(_h_X1c, 8, 1, 2);
book(_h_X1t, 8, 1, 3);
book(_h_X2c, 9, 1, 2);
book(_h_X2t, 9, 1, 3)




lass ZEUS_2002_1601697 : Analysis {

ZEUS_2002_1601697() : Analysis("ZEUS_2002_1601697")
{1}

Constructor

vold init() {
declare(DISKinematics(), "Kinematics");

Cut phiCuts = Cut((Cuts::abspid == PID::PHI) & (Cuts::eta > -1.7) &
(Cuts::eta < 1.6) & (Cuts::pT > 1.7*%GeV) & (Cuts::pT < 7.0*GeV));
declare(UnstableParticles(phiCuts),"UFS");

book(_h_pT, 2, 1, 1);
book(_h_y, 3, 1, 1);

book(_h_Q2, 4, 1, 1);
book(_h_txp, 5, 1, 1);
book(_h_cxp, 6, 1);
book(_h_X1c, 8, 1, 2);
book(_h_X1t, 8, 1, 3);
book(_h_X2c, 9, 1, 2);
book(_h_X2t, 9, 1, 3)




lass ZEUS_2002_1601697 : Analysis {
ZEUS;2002_I601697() : Analysis("ZEUS_2002_1601697")
Lk
void init() {
declare(DISKinematics(), "Kinematics");
Cut phiCuts = Cut((Cuts::abspid == PID::PHI) & (Cuts::eta > -1.7) &

(Cuts::eta < 1.6) & (Cuts::pT > 1.7*GeV) & (Cuts::pT < 7.0*GeV));
teclare(UnstableParticles(phiCuts),"UFS");

Member

book(_h_pT, 2, 1, 1);
function book(_h_y, 3, 1, 1);

book(_h_Q2, 4, 1, 1);
book(_h_txp, 5, 1, 1);
book(_h_cxp, 6, 1);
book(_h_Xic, 8, 1, 2);
book(_h_X1t, 8, 1, 3);
book(_h_X2c, 9, 1, 2);
book(_h_X2t, 9, 1, 3)




Les. hh
namespace Rivet {
Mandatory 5 ;
base class
header class ZEUS 2002 1601697 : Analysis {

ZEUS_2002_1601697() : Analysis("ZEUS_2002_1601697")
{1}

Constructor

void init() {
declare(DISKinematics(), "Kinematics");

Cut phiCuts = Cut((Cuts::abspid == PID::PHI) & (Cuts::eta > -1.7) &
(Cuts::eta < 1.6) & (Cuts::pT > 1.7*%GeV) & (Cuts::pT < 7.0*GeV));
teclare(UnstableParticles(phiCuts),"UFS");

Member book(_h_pT, 2, 1, 1);

function SRSl
0 book(_h_Q2, 4, 1, 1);

book(_h_txp, 5, 1, 1);
book(_h_cxp, 6, 1);
book(_h_Xic, 8, 1, 2);
book(_h_X1t, 8, 1, 3);
book(_h_X2c, 9, 1, 2);
book(_h_x2t, 9, 1, 3)
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‘ experiment name

ZEUS_2002_I601697 » Inspire HEP

‘ database ID

Publication year o )
https://inspirehep.net/literature/601697

Projections

> ‘Observables calculator’
> Some important ones:
o DISKinematics (DISLepton)
o DISFInalState
o FlnalState
o UnstableParticles
> ‘Rivet::Cuts’ namespace can be used to kinematic selection of

particles. (projection level). EQ :- cuts::pT, cuts: :eta, Cuts: :absrap, Cuts: :pid,

Cuts::pid
D
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Phase Space Selection

>
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>

Virtuality, Q"2 in range (10, 100)
Bjorken x in range ( 0.0002 , 0.01)
Scaled momentum in breit frame
Longitudinal momentum in breit frame



Phase Space Selection

> declare(DISKinematics(), "Kinematics"),

> const DISKinematics& kin = apply<DISKinematics>(event,
"Kinematics");

> Q2(), W2(), y(), x(), boostBreit(), boostHCM() [beamLepton (),
scatteredLepton ()]

> Rivet::FourMomentum Class

[ eta(), phi(), pT(O), Et(), EQ), px(), py(), pz() & mass() ]

(https://rivet.hepforge.org/code/dev/classRivet 1_1DISKinematics.html)

(https://rivet.hepforge.org/code/dev/classRivet 1 1FourMomentum.html )

(https://rivet.hepforge.org/code/dev/classes.html)
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void analyze(const Event& event) {

const DISKinematics& kin = apply<DISKinematics>(event, "Kinematics");
const double disQ2 = kin.Q2( )/GeVv2;

const double disQ = sqrt(disQ2);

const double disX = kin.x();

if ( kin.failed() ) vetoEvent

con LorentzTransform breitboost = kin.boostBreit():

()
t

if (!inRange(dis
if (!inRange(di

const UnstableParticles& phis = apply<UnstableParticles>(event, "UFS")

for (const Particle& phi : phis.particles()) {
const FourMomentum phiBreitMom = breitboost.transform(phi.momentum());
const double pmodBreit = phLBtPL‘"DT pl)
const double xP = (2*pmodBreit
const double pzBreit = phLB!PL’”D1 pz();
_h_pT->fill(phi. pTlﬁfGe
h 07—'111Lllil Q2 )
h_y- Ikllphl.etaill;
‘I;I/Bro-zl <0 ) {
_h_cxp->fill(xP);
if( inRange(disQ2, 10., 35.) ) _h Xic->fill(disX);
if( inRange(disQ2, 35., 100.) )} _h_X2c->fill{disX);

} . 3
LT(pzBreit > 0 ) {
_h_txp-=>fill(xP);
if( inRange(disQ2, 10., 35.) ) _h_Xit->fill(disX) ;
if( inRange(disQ2, 35., 100.) ) _h_X2t—>fill(disX)

I

~

[




void analyze(const Event& event) {

const DISKinematics& kin = apply<DISKinematics>(event, "Kinematics");
const double disQ2 = kin.Q2()/GeV2;

const double disQ = sqrt(disQ2);

const double disX = kin.x();

if ( kin.failed() ) vet HE rent

const LorentzTransform blElthOSt = kin.boostBreit( );

Kinematic

. if (!inRange(disQ2, 10., 100.)) vetoEvent
Selectlon if (!inRange(disX, oJo}0 71)) vetoEvent

const UnstableParticles& phis = apply<UnstableParticles>(event, "UFS")
for (const Particle& phi : phis.particles(}) {

const FourMomentum phiBreitMom = breitboost.transform(phi.momentum());
const double pmodBreit = phiBreitMom.p( );
const double xP = (2*pmodBreit)/disQ;

const double pzBreit = phLB!PL’”D1 pz();

_h_pT->fill(phi.pT( )/GeV

‘h7Q2—~‘i11fdic 2);
_h_y-=>f llphl eta());
if(pzBre {

. 1
h Cxp--»Llllel
if( inRange(disQ2, 10., 35.) ) _h _Xic->fill(disX);
if( inRange(disQ2, 35., 100.) )} _h_X2c->fill(disX);

+

if(pzBreit > 0 ) {
_h_txp-=>fill(xP);
if( inRange(disQ2, 10., 35.) ) _h_Xit->fill(disX) ;
if( inRange(disQ2, 35., 100.) ) _h_X2t—>fill(disX)

~
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void analyze(const Event& event) {

const DISKinematics& kin = apply<DISKinematics>(event, "Kinematics");
const double disQ2 = kin.Q2( )/GeVv2;

const double disQ = sqrt(disQ2);

const double disX = kin.x();

if ( kin.failed() ) vet HE rent

const LorentzTransform blElthOSt = kin.boostBreit( );

if (!inRange(disQ2, 10., 100.)) vetoEvent
if (!inRangel(disX, 0010 1)) vetoEvent

o,

const UnstableParticles& phis = apply<UnstableParticles>(event, "UFS")

for {(const Particle& phi : phis.particles()}) {
const FourMomentum phiBreitMom = breitboost.transform(phi.momentum());
const double pmodBreit = phiBreitMom.p( );
const double xP = (2*pmodBreit)/disQ;

const double pzBreit = phLB!PL’”D1 pz();
7h”pT—>'11L.pn1 pT()/GeV
‘h7u2—~ 11leL— 2):

° h_y-—=>f llahl et al());
‘f-lll() ) ‘III/B{ ; [ :
. h cxp--»Llllel
hlStOgl"amS iF( inRange(disQ2, 10., 35.) ) _h_Xic->fill(disX);

if( inRange(disQ2, 35., 100.) )} _h_X2c->fill(disX);

+

if(pzBreit > 0 ) {
_h_txp-=>fill(xP);
if( inRange(disQ2, 10., 35.) ) _h_Xit->fill(disX) ;
if( inRange(disQ2, 35., 100.) ) _h_X2t—>fill(disX)
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void analyze(const Event& event) {

const DISKinematics& kin = apply<DISKinematics>(event, "Kinematics");
const double disQ2 = kin.Q2()/GeV2;
const double disQ = sqrt(disQ2);
const double disX = kin.x();
( kin.failed() ) vetoEvent
const LorentzTransform bteL_buost = kin.boostBreit();

Kinematic

. if (!inRange(disQ2, 10., 100.)) vetoEvent;
Selectlon if (!inRange(disX, 0.00C¢ 1)) vetoEvent
const UnstableParticles& phis = apply<UnstableParticles>(event, "UFS");

for (const Particle& phi : phis.particles(}) {
const ;DUI”HTPH>UT phiBreitMom = breitboost.transform(phi.momentum());
const double pmodBreit = phiBreitMom.p( );
double xP = {(2*pmodBreit)/disQ;
double pzBreit = phiBreitMom.pz();
ﬂhﬁpT—v'!lkfphl pT()/GeV);
Q2> 11leL Q2 ) ;
o _h_y-=>fill(phi.eta());
‘f-l 11() ’ :g’(szreL- < 0 ) {
]&. h_cxp->Ffill(xP};
lstograms if( inRange(disQ2, 10., 35.) ) _h_Xic->fill(disX);

if( inRange(disQ2, 35., 100.) )} _h_X2c->fill{disX);
l‘thBFQiT > 0 ) {

_h_txp-=>fill(xP);

if( iﬂRahge[dL;QZ. 10., 35.) ) _h_ X1t—>fill(disX)

if( inRange(disQ2, 35., 100.) ) _h_X2t->fill(disX)

~

()




void finalize() {

const double xSecNB = crossSection()/nanobarn/sum0fWeights() ;
scale{_h_pT, xSechNB );
. . scale(_h_Q2, xSechNB );
‘finalize()’ scale(_h_y, XxSecNB );
scale(_h_cxp, xSecNB

scale( | -~ xSech
> Scale our plots cale(_h_txp, xSechB |
scale(_h_Xlc, xSecNB

)

)
. )y
> Use cross-section scale(_h_X1t, xSecNB );
).

)

measurc scale(_h_X2c, xSecNB
scale(_h_X2t, xSechB )

Data
members

HistolDPtr _h_y, _h_pT, _h_Q2;
HistolDPtr _h_cxp, _h_txp;
HistolDPtr _h Xic, _h X2c, _h Xit, _h X2t

T3




Scatter2DPtr _histC2[5];
Scatter2DPtr _histC3[5];
Scatter2DPtr _histC4[5];
HistolDPtr _Test;

Scatter2DPtr _histMM2[3];
Scatter2DPtr _histAM[3];

Scatter2DPtr _histDM2[3];
Scatter2DPtr _histDM3[3];
Scatter2DPtr _histDM4[3];

Scatter2DPtr _histCM2[3];
Scatter2DPtr _histCM3[3];
Scatter2DPtr _histCM4[3];

ProfilelDPtr _histENf[5];
ProfilelDPtr _histENp[5];

const size_t s = 20;

vector<double> mn = vector<double>(s);

vector<double> a{vector<double>(s)};

vector<vector<double>> n{vector<vector<double>>(s)}, d2{vector<vector<double>>(s)}, d3{vector<vector<double>>(s)},
d4{vector<vector<double>>(s)}, c2{vector<vector<double>>(s)}, c3{vector<vector<double>>(s)}, c4{vector<vector<double>>(s)} ;

const size_t r = 12;

vector<double> mm = vector<double>(r);

vector<double> am{vector<double>(r)};

vector<vector<double>> m{vector<vector<double>>(r)}, dm2{vector<vector<double>>(r)}, dm3{vector<vector<double>>(r)},
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d4{vector<vector<double>>(s)}, c2{vector<vector<double>>(s)}, c3{vector<vector<double>>(s)}, c4{vector<vector<double>>(s)} ;

const size_t r = 12;

vector<double> mm = vector<double>(r);

vector<double> am{vector<double>(r)};

vector<vector<double>> m{vector<vector<double>>(r)}, dm2{vector<vector<double>>(r)}, dm3{vector<vector<double>>(r)},
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Scatter2DPtr _histCM2[3];
Scatter2DPtr _histCM3[3];
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