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In previous lectures

~+|_HC is providing data

~+Discovery of new particles: exciting

~*New accelerators are also being planned (LHeC, ILC, CLIC..)
~+\\e need to investigate the discovery prospects of such machines

~+S0 what do we need? (After a topic selection)
~»Prepose a measurement
~+~Know the collider
~~Enter the model into the computer & produce MC events
~»Simulations, analysis, obtain the results



Topic

~~*Some BSM theories (e.g. GUTs) propose a new W-like vector
boson : W*

~+The new boson W'
~*\V' has the same SM interactions, there is the yWW’ vertex.
~*\W' has its mass greater than W

~+|f we build a ¥ e collider, can we discover this particle?
-+ Production example

starting from W'
decay products, is a discovery
possible

Example channel for
signal= 2j+MET




How to do 1t?

~#|s it worth the effort? What is the most

distinctive feature of the
signal?

~+\Ne put our model in a signal generator.
~+~*How many signal events per year?
~+\Vhat is the signature of the signal?

~+\What are the background events from SM?
How can I trigger

~+Produce MC events for signal, using BSM orthesional?
~+Do the detector simulation.
~+How can | distinguish the signal “easily” from the background?

~+*How can | reconstruct the signal events?

~~Produce MC events for background, using SM
~+Do the detector simulation.

if the answer is “Yes” then we
~*|s the signal distinguishable? can send the proposal..



The goals & the Tools %

Y e— 2j+MET

~~Cain, GuineaPIG

~+| uminosity calculation

~~Pythia, CompHEP, MadGraph

~+Event generators
~+Pythia
~+Parton showering, hadronization..

~*+PGS / Delphes

~&Detector simulation

~~ROOT
~+Data Analysis



The al g Orithm Physics Model

- t * .
1.Signal events can be produced = MG/C*HEP/Pythia

2 generator
by our first tool: CompHEP e

1.1.Y e->W'v— 2j+MET l}adr.on— b
1zation
2.MG can calculate the SM events.hep
background for the same final e
state particles. b B Depues

events.lhco

3.Both signal and background
events to be processed by the
detector simulation.

ntuple

ExRootAnalysis
maker

events.root

4 .An analysis program is to be o ==
written by us to separate the

signal events from the BG ones.
6
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writing a BSM model

~+Get from the list at the start of CompHEP: | |[creare_sew wober ]

-+ ets call the new model Wprime, start from “SM, Unitary gauge”.

~+Choose the new model, start modifying.

- Enter Decay Process
C\&Add the neW boson (PartICIGS) Enter sCat}i‘;’erinq Process
Edit Beams Table
~+Same as W, except mass and width Edit_Str. Functions Table
& MOV ] & ] & 1 < ] A1 W 1 1 & Edit Model
H boson |H+ |H- |2 | MK | wH |1 | | W~ +
Hp boson |wp |[vwn [N IMip  |wHp |1 | 1A+ | ~-
~+\Wp’s properties are set in the (Variables) part.
wH Ju.UUbLf4a |lwidth ot Higgs
*gassume m=770, random width: wmwp 770 |Wp nin kutlesi
wHP |10 |Hp nin genisligi

~¢(Constraints) not used,

-Clr—Rest-—Del—Siz¢
Abr |> element:

~+~W and Wp jets will be used later (Composite) |ilEliuv.d,p,c

]2 IupUpdpDrsa

i3 |u,U,d,D,s,
ib |b,B

JH | /-, H+

JHp  |Hp, Hm
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writing a BSM model ..

~+Check all lines in the (Lagrangian) containing a W.

~»copy & paste (or use an editor, though | don’t recommend it)
~+|n the copied lines replace W with Wp :

N A A AWNwr ol W AN A Lo L

Pl | P2 |P3 | P4 | > Factor <|> dLagrangian/
A | W+ | °H- | | -EE Im3.p2*ml.m2-m1.
Yl 1vp | ¥om | | -EE Im3.p2*ml.m2-m1,

~»Check that what we did so far is correct:
21 of automatization.

-+ An error window pops up in case of problems e F2 key to get the informa
> facilities and the F1 key

Error in table ' Particles ' line 5 field ‘width' 21p.

unknown variable wHp
Press any ke

~~Small typo in the previous page !! ‘ 50 e sions \

wH |u.UUbLf44 |width oI Higgs
HHp | 770 |Hp nin kutlesi
wHP |10 |Hp nin genisligi

=S

should have been wWp| 3




W' width: W’'-2x

~»0Once the model is written

~»(Consider the collisions

EE= 0.31345

- nter decayed particle: SH= 0.48076

we can obtain the decay ror defyed particle: U N - oat
u S = .

13= 0.0036

width s 0. Sos6s

Mtau= 1.777
Mc= 1.65
Ms= 0.117

~~at m=770 GeV, [ =25.5GeV wop= 1145

Mip= 770

v 8.59x3=25.5% leptonic decay
> 745(%) hadroniC decay Process: Hp -> 2*x (12 subprocesses)

< y 0 — .
+ 23% top-bottom pairs [y it 2.554667E+01 cov

- Hodes and fractions : ub - 24% c S - 24%

~+ top FS is not tB - 233 ne E - 8.5% m M - 8.5%
nl L - 8.5% us - 1.3% D ¢ - 1.3%

st - 0.039% D t - 0.0007 6%

¢ B - 0.043%
uB - 0.00033%

: = - . 1st Beam: Z
~*Incoming pal’thleS. 1st Beam Energy (GeV) : FIUPLLLLL
2nd Beam: [ENIP
2nd Beam Energy (GeV) : LlUvselelelolily
1st beam PDF number:
2nd beam PDF number:

~»outgoing particles:
. State: ebeam,gamL -> |
igrams with m
ms with




W, PrOdUCtiOn /year

ey— W'y

20
< >

~+Undecayed signal
~»calculate the xsectio

~+1.64fb X section expected
~|LC Luminosity 2.8x10%%/cm?/s

~+ay: ~2.8x1033/cm?/s

- 1 year ~107 seconds, or equivalently: ~28fb-"

~~Expected W'/ year is

1,64 x 28 ~= 46 . e
-+50% decays to 2jets N
~+we expect 23 event/year e

~~0r in other words,
Oeffective — 164X50%z08fb

10

s UTE S AR N

1.6428E-03
1.6458E-03

4.53E-01
9. 64E-02

- T

9792
195840 0.6

eck the kinematical distributions

{sub)Process: e,A -> Hm,ne

Distributions

E
T3
T4

Parameter

Diff. cross section [ph/GeV]

S [ 1111
1

[Clr—Rest—Del—size

|> Min bound <|> Hax
| 500
|0
|0

| 1000

15008 |
| 500

Diff. cross section [ph/GeV]

Rials 2y ] +"+
+-H- ++ _ +-H- ++
2 + T 2 +
T 0.000015— + +
+ — +
+ . + e
+ ] +
+ 10~-5-  + .
* T3 1- T4
* 5106
+ - * +
: : 0.0 , :
0 20( 0.0 200




W' decay -xcheck €YWLV

~+Force W' to decay hadronically, consider only the "signal
part”: a bit of smart choice and a bit of cleaning:

Final State: ebeam,gamL -> | A SN s — s e
le diagrams with
liagrams with ¥

Process: ebeam,gamL -> ne, j3, j3

Feymman diagrams ﬂ »
24 diagrams in 6 subprocesses are constructed.
0 diagrams are deleted.

Subprocess

No Wp decay. Not §
a signal digram!

~ T, S =

560,0.40,2.0E+10

ISR{(100 Beamstr.:
S.F.2: Laser photons
First particle momentum|[GeV]
Second particle momentum|[GeV]

< > 4.0409E-04 2.78E-01 153600 0.8 —N

< > 2.1101E-05 2.51E-01 153600 0.7

< > 5.5292E-09 2.51E-01 153600 0.8 ‘/total Ccross section =
< > 2.1108E-05 2.48E-01 153600 0.5 P 0.82fb, as expected
< > 4.0133E-04 2.65E-01 153600 1

< > 7.2496E-07 2.56E-01 153600 N



W' event production

~*No need to produce the signal events for all sub processes.
~~ Produce events only from those with cross sections of 10-"pb or more.

~s»produce events from the 4 remaining subprocess and merge
-~ use the mix as before to get Mixed.lhe

~+To Iinject into the chain we need a new sw

~& comphep-interfaces-3.0.2.tgz

MG/C*HEP/Pythia

~+ tar xzf comphep-interfaces-3.0.2.tgz

-+ cd ./comphep-interfaces-3.0.2
-+ ,/configure ; make
-~ make setup WDIR= $HOME/istapp201l1/chep if/

~+ cd SHOME/istapp2011/chep if/ eVentS-heP

~*\Ve'll use pyhtia

~» copy the Mixed. 1lhe in chep_if directory

events.lhe

~» edit the pytmain. f : events.lhco

~» Implement writing out events in STDHEP format

.
...
bl

~~*make pyhia ; nedit INPARM. Aoy, T orRrrreos

- proper

& . way. Quick and dirty
e o /prthla .eXe 12 solution? .=’

ExRootAnalysis

events.root

N..
-
L



baCkg r Ound ~ cross section & event production

~*Produce events (example: MadGraph)
event generator ~~cd Events ; Is

~+ unweighted_events.lhe should be there

~~Hadronization
~_ . /bin/run_pythia ; 1s
~+ pythia_events.hep should be there

hadronization

detector ~sDetector simulation

simulator -s../bin/run_delphes ; 1s

~+ delphes_events.lhco should be there

ISOEIG M -~ Prepare the ROOT file =

~ . /../EXRootAnalysis/ExRootLHCOlympicsConverter
delphes_events.lhco sm.root ; Is

i ~& sm.root ~
the file to analyze
1]




Warnmg: Quick and dirty

~+Both MG and Comphep output in LHE format

~+in MG/phytia/Delphes suite, we can run pythia on LHE events

~~BUT it will work with some gymnastics

« cp bg unweighted events.lhe.gz si.lhe.gz
~« gunzip si.lhe.gz; cp si.lhe si backup.lhe

~~edit the file, remove all lines after the </header>

® cat si.lhe Mixed.lhe >> unweighted events.lhe

+ tail -1 si backup.lhe >> unweighted events.lhe

4 = maXJetflavor

</MGRunCard>

<MGGenerationInfo>

# Number of Events - 5000
# Integrated weight (pb) : .20709E+02
# Truncated wgt (pb) :  .18507E-01
# Unit wgt :  .41418E-02
</MGGenerationInfo>

</header>

</MGGenerationInfo>
</header>

~»edit the file, to remove Comphep specific few lines #<ii

o8 DI ran -pyEhia
& ,./bin/run delphes

& ,./../ExRootAnalysis/ExRootLHCOlympics

Converter unweighted events.lhe si.root

-+ the output is your si.root

14

# 11 22 0.50000000000E+03 ©

# 0.20709000000E+02 0.97334000000E-01

#</init>

#<lLesHouchesEvents version="1.0">

#<header>

#<!-- File generated with CompHEP 4.5.1

#<!--

# This file is compatible with the Le

#-->

#</header>

<init>

11 22 5.0000000000E+02 5.0000000000E+02
1.9787000000E+00 5.0551000000E-03 1.00

</init>

<event>



o each bero haos a different (yogurt) eating style.

An a1y51s - her yigidin yogurt yiyisi farklidir.

1st timers

~+|_ets first check the signal

~~ Work with your Laptop (ROOT analysis) such
that you are can work all the time & everywhere. !
“‘Laptopable” analysis.

~+\\We saw in the ROOT Lecture

-+ ]oad the events file to root and
-~ LHCO->MakeClass("istapp_a")

~» Lets check few variables
1T (fChain == 0) return;

//Declerations edit iStapp_a_C _—

TH1F *jmult, *lmult; —
TH1F *jeteta, *jetphi; \
TH1F *jetPT, *MET; \

// Definitions
jmult= new TH1F("jmult", "Jet multiplicity", 20, -0.5, 19.5); \ .
Imult= new TH1F("1lmult", "lepton multiplicity", 20, -0.5, 19.5);\

(T

jeteta= new TH1F("jeteta","jet #eta",50, -5., 5.);
jetphi= new TH1F("jetphi","jet #phi",50, -5., 5.);
jetPT= new TH1F("jetPT", "jet p {T}",40, 0., 400.);
MET= new TH1F("MET", "missing p {T}",50, 0., 200.);



Analysis 2

~sexecute to see the result.

| Jet multiplicity |

~swe expect 1 plot |7

jmult
Entries 5000
Mean 1.676
RMS 0.4989

2000

1500

1000

500

// Variables

TLorentzVector jets[5]; pE=E e

root [0] .L istapp a.C

root [1] ista

in <TClass:
<TClass:
<TClass:
<TClass:
<TClass:
<TClass:
<TClass:
<TClass:

Warning
Warning
Warning
Warning
Warning
Warning
Warning
Warning

in
in
in
in
in
in
in
in

DD
| W

a easy analysis
:TClass>:
:TClass>:
:TClass>:
:TClass>:
:TClass>:
:TClass>:
:TClass>:
:TClass>:
oot [2] easy analysis->Loop

no
no
no
no
no
no
no
no

SR SR O SRW AW O AWm. O aem. O aem e

TLorentzVector MJJ;

//Declerations

for ( int i=0; iEJet_; i++) {

2 jet
requirement

jeteta->Fill (jets[i].Eta() );
jetphi->Fill (jets[i].Phi() );
jetPT->Fill (jets[i].Pt() );

No new plots

( Jet 1= 2) continue;
so far r

} )/ end of event loop

~+\What are the jet properties?

jets[i].SetPtEtaPhiM (Jet PT[1i], Jet Eta[i], Jet Phi[i], Jet Mass[i]);



Analysis 3a

// windows
TCanvas *cl = new TCanvas("inv mass plots","cl",150, 10, 450, 450);

~+Make a window=> ¢1->21vice(2.2);

cl->Drawl();

Long64 t nentries = fChain->GetEntriesFast();

File Edit View Options Tools Help
ECLILEETE e ]| B
o mes_oote s T
. F s00F
~+Plot more histograms oo} =
} // end of event loop a3 oo
2000 7
C S00E
cl->cd(1); jmult->Draw(); 1500 |- e
cl->cd(2); jeteta->Draw(); - 300
cl->cd(3); jetphi->Draw(); : 200F
} sooE_ 1002_
0 g phu oo e 0puu gy
et ¢ jetphi
2505_ AVS l“:l.:
2005—
~+run to get the plots=====> -
00f-
0:'""4'“ 1!‘nnlnuluulnnlnl‘hu




Analysis 3b =

: ] < TH1F *jjmass; New
~+Prepare the 2 jet invariant mass: e

MET= new TH1F("MET", "missing p {T}",50, 0., 200.);
_jjmass= ew THIF("jjmass","jj M {inv}",40, 0, 200.);
‘ New
~+Calculate & draw:

} 30005—
if ( Jet_ != 2) continue; o
MlJ=jets[0]+jets[1]; , i 2
jjmass->Fill( MIJ.M() ); 1800}
} // end of event loop ' 1000 f-
New ok

cl->cd(1); jmult->Draw(); v °i|“2l g 9, oy

cl->cd(2); jeteta->Draw();
cl->cd(3); jetphi->Draw(); 4
cl->cd(4); jjmass->Draw();




Background=noise

~+Signature similar to what we search

~~But doesn’t contain the object we search (W)
~+\Ne need to eliminate these

~+in BSM search, SM is background

~*\e need to separate the needle from the haystack.
We will rely on some properties of the needle.

+“CUT"s

~*\Which properties could be used?
~+\W' s heavy, so decay products
jets carry high pr .
~+M;j; Is what we want to
measure: dont cut on it.




AnalySiS 4 cl->cd(1); jmult->Draw();

cl->cd(2); jeteta->Draw();
jetphi->SetLineColor(2);

: jetphi->Draw("same");
+Draw the Jet pT & record the Image.  2c43); jinass->draw()
cl->cd(4); jetPT->Draw();
cl->SaveAs("analysis.jpg");

// save the histos
TFile bb("results.root","recreate");

~+~Save the produced histograms. jetPT->Write();
jimass->Write();
bb.Close();
}
~+\We will maximally automatize the task.
~+r00t -q -X runme.C —  [void runme () {
(et | Ex =0 f%ﬁ; gROOT->LoadMacro("istapp a.C");
sioh ool | istapp a si;
- 51.Loop();
= b
)

o 25 822828
|G RALAA MRS RAbid RARS VAL
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Cuts

~+*How many events were lost ?

-~+after each cut, count the number of  THiF =eff; | - WG
remaining events & save in a eff=new THIF("eff", "cuts", 16, 0.5, 16.5);
histogram eff->GetXaxis()->SetBinLabel(1,"all");

eff->GetXaxis()->SetBinLabel(2,"2jets");
eff->GetXaxis()->SetBinLabel(3,"MET");
eff->GetXaxis()->SetBinLabel(4,"PTi");

// if (Cut(ientry) < ©) continue;
eff->Fill(1);

jmult->Fill(Jet );
Imult->Fill(Muon + Electron );

for ( 1nt 1=0; i<Jet ; i++) { e
jets[i].SetPtEtaPhiM (Jet PT[i], Jet Eta[i], Jet Phi[i], Jet Mass[i]); SRR

jeteta->Fill (jets[i].Eta() ); number of

jetphi->Fill (jets[i].Phi() );

jetPT->Fill (jets[i].Pt() ); Counjtsl SR
} events surviving the a g
if (Jet_!=2) continueg 2 jet cut. | o n
eff->Fill(2); e \__/
MlJ=jets[0]+jets[1]; e
jimass->Fill( MIJ.M() ); Yz

: 106

MET->Fill(MissingET MET[0]); Eule s e
. ( MissingET MET[0] <20 ) and then cut. Know @
eff->Fill(3); what you are cutting o




s1 & sm

: : istapp a(TTree *tree=0, char cname[128]);
edit the .h file virtual ~istapp_a();
virtual Int t Cut(Long64 t entry);
: virtual Int t GetEntry(Long64 t entry);
istapp_a(TTree *tree=0); virtual Long64 t LoadTree(Long64 t entry);
virtual ~istapp_a(); virtual void Init(TTree *tree);

virtual Int t Cut(Long64 t entry); virtual void Loop(char cname[128]="generic");
virtual Int_ t GetEntry(Long64 t entry); virtual Bool t Notify();

virtual Long64 t LoadTree(Long64 t entry); virtual void Show(Long64 t entry = -1);
virtual void Init(TTree *tree); }: -

virtual void Loop(); =

virtual Bool t Notify();

virtual void Show(Long64 t entry = -1);

#ifdef istapp a cxx

istapp a::istapp a(TTree *tree, char cname[128])
{

// if parameter tree is not specified (or zero),
// used to generate this class and read the Tree.

i i 17 (tree == 0) {
'edlt the C flle too.. TChain *chain = new TChain("LHCO","");
void istapp a::Loop(char cname[128]) if (strcmp(cname,"sm")==0) {
{ _ . chain->Add("sm.root");
// save the histos } elgeif (strcmp(cname,"si")==0) {
char aaa[128]; chain->Add("si.root");
sprintf (aaa,"%s-out.root",cname); } ,
TFile bb(aaa,"recreate"); tree = chain;
jetPT->Write(); I
jjmass->Write(); Init(tree);
bb.Close(); }

} 22



Si & SI1) - comparison

bid runme () {
gROOT->LoadMacro("istapp a.C");

istapp a

si(0,"si");

si.Loop("si");

~srunme.C should also Change/l

~~|_ets run, results:

~~Now we can compare the signal
and background events.

~*+\\rite a C program to do that:
~+it reads si & sm files

~*|t calculates the yearly event yield
according to x-sections

~+it tells us the number of events if
we had made such an experiment

Ne=F - X0 ¢

Cross section

istapp a

void compare()
Float_t si_cr=
Float_t sm_cr=
Float_t lumi=10;
Float_t sene=1;

TCanvas *ctst = new TCanvas(

TFile bg( S H

TH1F *bgmjj = new THlF(*jjmass);

TH1F *bgeff = new TH1F(*eff);
bgmjj-=Scale( (lumi*sene¥*sm_cr)

TFile si( D H

TH1F *simjj = new TH1F(*jjmass);

TH1F *sieff = new TH1F(*eff);
simjj-=Scale( (lumi*sene¥*si_cr)

bg(0,"sm");

bg.Loop("sm");

13:43 runme.C
13:44 istapp a.C
13:46 sm.root
13:47 si.root
13:48 si-out.root
13:48

: sm-out.root

/bgeff-=GetBinContent(1) );

/sieff-=GetBinContent(1) );

TH1F *toplamjj = new TH1F(*bgmjj);
toplamjj-=Add(simjj,bgmjj);

char aaa[178];
sprintf (aaa,
toplamjj-=SetYTitle(aaa);
toplamjj-=SetXTitle(

ctst-=cd();
bgmjj-=SetLineColor(”);
simjj->=SetLineColor(4);
toplamjj-=SetLineColor(1);
toplamjj-=Draw();

bgmj j-=Draw( D3
simjj-=Draw( K

, lumi);



void compare() {

float si cr=19; //fbarn

float bg cr=60.5; //fbarn

float lumi=10; //fbarn-1

float year=1; // time 1in years

TCanvas *ctst = new TCanvas("al","ctst",960,400);

TFile bg("sm-out.root");
TH1F *bgmjj = ((TH1*)bg.Get("jjmass"))->Clone();
TH1F *bgeff = ((TH1*)bg.Get("eff"))->Clone();

yearly bgmjj->Scale( (lumi*year*bg cr)/ bgeff->GetBinContent(1l) );
event yield bgmjj->SetLineColor(2);

efficiency =
TFile si("si-out.root"); =
THIF *simjj = ((TH1*)si.Get("jjmass"))->Clone(); SUrviving events
THIF *sieff = ((TH1*)si.Get("eff"))->Clone(); |
simjj->Scale( (lumi*year*si cr)/ sieff->GetBinContent initial events
simjj->SetLineColor(4);

TH1F *totaljj = new TH1F(*bgmjj);
totaljj->Add(simjj, bagmjj);

tota char aaa[128];

sprintf (aaa,"#events/%iGeV/%ifb~{-1}",10,lumi);

totaljj->SetYTitle(aaa);

totaljj->SetXTitle("M {jj} (GeV)");

totaljj->SetLineColor(1l);

event yield

ctst->cd();
drawing totaljj->Draw(); bgmjj->Draw("same"); simjj->Draw("same");
Sl + Sm ctst->SaveAs("final.png");

}




Merging s1 and bg events :

|

120

~Bummer!!l Signal not seen...

~+\e need a property to eliminate the
background events to see the signal.

~»Could this be the jet pT ?

100

[
o

#events/10GeV/28fb™"

L] (2]

o o
o
oIII|III|III|III|III|III

N
o

P TR TR AN TR TR TR R [ TR M M T

200 300 200 500 600 700 800 900 1000

(=

—
if (Jets[0].Pt(=
eff-=Fil1(4);

M)J=jets[0]+jets[1];
jjmass-=Fil1(MIJ.M());




After the cuts...

~~Fewer events remain after cuts:
~+| ets “run” for 3 years & count the events in 20GeV bins.

[w ]
- 120
e |
) —
> 100 —
o .
g |
g —
c 80 —
() |
> |
H* | .
60— In real life, we measure on
: the the black distribution. . .
20 What is this?
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! '—'_|_|_:_:_:_|_|—l 1 1 1 | —
q 00 2(I)0 3(I)0 4(I)0 5(I)0 6(I)0 700 800 900 1000

M, (GeV)

26



Is the efttect real

~+*Meaningful or statistical fluctuation” — S/VB
ot : S /S + B
-+ Sjignificance estimators (0) —
=l | —<q  2x(/5+B -VB)
~*|f significance = 30 => Observation
\)
~~if significance 50 => Discovery L= \/ZX (S+b)1n(1+g)—sl

~+|_ets fit a poly1+Gauss to the total histogram to
estimate signal and background event counts.

TF1 *total = new TF1( : ,320,920);
total-=SetParameters(l>, - S »35);
total-=SetFillColor{4);
total-=SetLineWidth(’);
total-=SetParLimits(’,0, e

total-=SetParLimits(>, , ); = ’ i
total-=SetParlLimits(7,10,90); Double_t nsig=(fZ2-=Integral{par[]-ns*par[4],par[]+ns*par[+]))/(10*rb);

Double_t ntot=(total-=Integral(par[:]-ns*par[+],par[>]+ns*par[4]))/(10*rb);

. . cout =< <NSig<= <ntot<< <=(ntot-nsig);
toplamj) ’E!E(tOtal’ E cout << <= sqrt(“*(ntot*log(1+nsig/(ntot-nsig))-nsig ))<<endl;

Double_t par[-];
total-=GetParameters(&par[0]);

TFL f2( , ,920);
f2- fSetParameters(&par[ 1;
fZ2-=SetLineColor{(’);
fZ2-=Draw( );
ctst-=SaveAs( );

PR T [N PO T T S A TN SN T TN NN SUNT SR S SO A SO W L1 PN S T T
300 400 500 1000



root [7] .x compare.C
Info in <TCanvas::Print=: eps file Kesif.eps has bee

O
I est 1t FCN=30.686 FROM MIGRAD STATUS=CONVERGED 613
v EDM=2.2468e-11 STRATEGY= 1

EXT PARAMETER
NO. NAME VALUE ERROR
2.06985e+01 .16576e-01
-1.94486e-02 .18707e-03
6.17/607e+00 .51794e-01
/.48826e+02 . 39496e+00
2.72674e+01 .21748e+00
v, Info in <TCanvas::Print=: eps file
e N 1151 g=20.1461 ntot=53.6028 nhg=33.

~+For a "discovery” we
need more events.

~+Lets “run” for a few more
years: float year=8;' // time 1n years

VALUE ERROR
5.51961e+01 /.08705e-01

-5.18629e-02 1.1/498e-03
1.64695e+01  8.60333e-01

7.48826e+02  1.64761e+00 ~—
2.72675e+01  1.98693e+00NS19=53.7231 ntot=142.941 nbg=89.2181 SIG=5.2253 5




Conclusion

~+*Now you can eat by yourselves

~+Kkeep eating until you find your
own style!!

~ | HC, SLHC, ILC, LHeC, CLIC..
await you.

~+~SuSY, GUT, ED, LH.. models
await you.

~*»\Work hard and be successful.
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