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Tutorial session

Getting started...




ﬁ Getting started : download h

Code download
from the website : « download » link

Delphes tar-ball is self-sufficient, it contains every

Dgﬁﬁtes

dependencies needed for the physics.
Or from a command line :

X. Rouby

wget http:/lwww.fynu.ucl.ac.belusers/s.ovyn/Delphesl/files/Delphes_V_1.7.tar.gz

Requirements

A recent working ROOT version (http://root.cern.ch)
ROOT: R. Brun, F. Rademakers, NIM A 389 (1997) 81-86.

Delphes has been developped on ROOT > 5.18 on Linux with
GNU gcc/g++ > 4.1.2, but any recent version should be fine.

For Mac-OSX users:

In Delphes' genMakefile.tcl, you should add "- Dmacos " in the
CXXFLAGS definition (line 219):

CXXFLAGS += $( ROOTCFLAGS) - Dmacos - DDROP CGAL -1. ...
22/05/2009 4
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ﬁ Getting started : download h

14 .. Requirements
Dgﬁ)hés Checking ROOT installation
echo SROOTSYS

If empty, check that the environment variables are defined.
In bash shell, check that these variables are in the .bashrc:

(e.g. assuming ROQT is in /usr/bin/root

export ROOTSYS=/usr/ bi n/root
export PATH=$PATH: $ROOTSYS/ bi n
export LD LI BRARY_PATH=$LD LI BRARY_PATH: $ROOTSYS/ | i b

X. Rouby

Test it :

root

If the FROG event display is to be run:
3D-OpenGL libraries are not included in the t ar . gz, but required

only if FROG is used. These libraries can be downloaded from
here:  http://curl.haxx.se/download.html

More on FROG requirements:
IPPP - Durham
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ﬁ Getting started : compile h

X. Rouby

IPPP - Durham

22/05/2009

Untar — decompress the code sources

tar -xzf Delphes_V_1.7.tar.gz

Compile the sources

cd Delphes_V_1.7

.lgenMakefile.tcl > Makefile

make

>> Conpiling tnp/Utilities/ExRoot Anal ysis/src/BlockCO assesDict.cc
>> Conpi ling tnp/src/ TreeC assesDi ct. cc

>> Bui |l di ng Anal ysi s_EX
Del phes has been conpil ed

Ready to run

Many lines are printed during the compilation.
In particular, the dependencies (like FastJet, mcfio, stdhep) lead

to a few warning messages. This is normal and harmless.



Getting started : compile

X. Rouby

IPPP - Durham
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If you are running from the server...

Thanks to your comments this morning, Delphes is running
smoothly on your server. If you plan to use this version during

this tutorial, shoud still need to copy the dat a folder into your

home:

mkdir myDelphes
cd myDelphes
cp -r lusrllocal/lDelphes_V_1.5/data .

This simply copies all the detector cards, trigger card, beam files

So that you can play with them...




ﬁ Getting started : samples h

Déib%es Input files from MC generator

Suggested samples for this introduction:

wget http:/lwww.fynu.ucl.ac.belusers/s.ovyn/Delpheslfiles/tt_jj_small.hep.tar.gz
X. Rouby tar -xzf tt_jj_small.hep.tar.gz

mv samples/* .

These events are yp = ttX,
« generated with MadGraph/MadEvent and
« hadronised with Pythia
» saved into StdHEP file format (*hep).

List of input files:
TEST small_tt.list :

m—- tt_jj_small.hep

Is *list
TEST_small_tt.list

* text file containing one input data file per line

IPPP - Durham « all data files must be of the same type
22/05/2009 8



ﬁ Getting started : run h

-1%  y
Délphes Running Delphes

.IDelphes

Usage: ./Del phes input file output file [detector_card] [trigger_card]
input list - list of files in Ntpl, StdHep of LHEF fornmat,

X. Rouby output file - output file.

detector _card - Datacard containing resolution variables for the detector
sinmul ati on (optional)

trigger_card - Datacard containing the trigger algorithnms (optional)

Main things needed:

e input_list :e.g. TEST small_tt.list List of input MC files

« output_file : e.g. test.root Output ROOT filename
Some options:

» detector _card : e.g. data/DetectorCard_CMS.dat Detector parameters

 trigger_card : e.g. data/TriggerCard_CMS.dat Trigger definitions

Try It:

.IDelphes TEST_small_tt.list test.root
22/05/2009 J
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ﬁ Getting started : run h

Délphes Running Delphes :

.IDelphes TEST_ small_tt.list test.root

b |
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X. Rouby

* * * *
** Wel cone to **
* * * *
* * * *
** . ddddddd- | L hH **
** -Dd” " dD: LI hH **
** dDd dDd eeee. | L .ppt+pp Hh+hhh® - eeee- SSSSS **
** - Dd "DD  ee. ee LI . Pp. PP Hh. HH ee. ee sSs **
** dD dDd eEeee: L. pP. pP hH hH eEeee: -sSSSs. **
** .Dd :dd eE. LI L PpppPP  Hh Hh eE sSS **
** dddddd: . eee+: |L. pp. hh. hh eee+ SSSSSS **
* * Pp * *
* % * %
** Del phes, a franmework for the fast sinulation **
** of a generic collider experinent **
*x ar Xi v: 0903. 2225v1 [ hep- ph] *x
* % * %
ey e
** Exi ti ng Del phes ... **
* * * *

IPPP - Durham

E R e S b e A b S b b kS kS S b S b S S S b ik b b S S S S A b S b i S S b S b e S b S b

R S b b S b S P S S S S S S b S S b S S S S S S S S S S S S b S S S S b b b S S S S S S b I S b S S S b b b b S S b b S S b b S S 10

22/05/2009



ﬁ Getting started : run h

Running Delphes

.IDelphes TEST_small_tt.list test.root

This creates the following output file test.root

root -1 test.root

Attaching file test.root as _fileO...
Warning in <TClass::TClass>: no dictionary for class TRootGenEvent is available

.r.(.)ot [1] Tbrowser t
test. root

P L 2
E’ GEN E Analysis E’ Trigger

Monte Carlo Analysis level Trigger bit

level information information information

L4 )
_ —» 44 CaloTower .y TrigResult

> Event % CaloTower.E

—»[ 44 Particle ® CaloTower.ET
% ...

IPPP - Durham » Electron

... 11

22/05/2009 e
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Getting started : run -

i3 . . Running Delphes
Déi})hes .IDelphes TEST_small_tt.list test.root

This creates the following output file test.root

root -1 test.root

Attaching file test.root as _fileO...
Warning in <TClass::TClass>: no dictionary for class TRootGenEvent is available

root [1] Tbrowser t

A log file is also created, with all parameters test_run.log

# |Input PDG table : data/particle.tbl

*

#********************************
# Central detector caracteristics
#********************************

*

* Maxi num tracki ng system 2.5
* Maxi mum central cal ori neter: 3

* ok ok ok ok ok ok

This log file contains the input parameters from data card, and triggers.
IPPP - Durham
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Interlude: ROOT...
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ﬁ Getting started : ROOT h

i1 . Some useful commands in ROO
éi})h root -| test.root

root [0]
Attaching file test.root as _fileO...
Warning in <TClass::TClass>: no dictionary for class TRootGenEvent is available

X. Rouby
This command opens ROOT and at the same type opens the test.root file

Browser for the file

root [1] TBrowsert =

contents
root [2] .Is
root [3] Analysis->GetEntries() < Number of events in the tree
root [4] GEN->GetListOfBranches()->1s() < Branch/leaf contents
root [5] Analysis->GetListOfLeaves()->Is("Electron™)
Quickly drawing distributions:
root [6] Analysis->Draw("Jet.E") Energy
root [7] Analysis->Draw("Jet.Pt : Jet.Eta") Pt vs Eta
root [8] Analysis->Draw(*Photon.Phi","Photon.E>15")  Phi with a cut on energy
root [9] Trigger->Draw("TrigResult.Accepted") Trigger result

IPPP - Durham

22/05/2009 14



ﬁ Getting started : ROOT h

d root [6] Analysis->Draw("Jet.E")

Right-click in the white

File Edit Yiew Optionz Inspect Classes Help E;cjg;e;

Jet.E |

gU_IlllllllllllllllllIIIIIIII|

TCanwas: ol

X. Rouby

DrawC 1onePad
SetGrayscale
SetlCanvazSize

Buildlegend
Divide
llzeCurrentStyle
Range

Savefs
SetBorderfode
SetBorderSize

80

70

60

50

SetCrozshair

v SetEditable
SetFixedAzpectRatio
Setbrids
Sethridy
Setlogx

40

30

Setlogy

Setlogz

SetMame
v SetTicky
v SetTicky

20

10

IrawClass
DrawC1lone

o1 L L IR | R A B T TR R R Dump
0 500 1000 1500 2000 2500 3000 Inspect

Jet_ E Setlinefttributes
SetFillAttributes

IIII|IIII|IIIH—|—I—I—I—I—|—I—I—I—I—|—I—I—I—I—|—I—I—I—I—|ﬁ'ﬁ—,I

IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|_

IPPP - Durham =
22/05/2009 15



ﬁ Getting started : ROOT h

% i root [6] Analysis->Draw("Jet.E")
nes

Dé

View — Editor

File Eiit Wigw DEinns Inspect Clazses Help

X. ROUby Style IW | JEt_E

Hame IIII|IIII|IIII|IIII|IIII|IIII|I

htemps s THIF
Line 102 —
I ]
1 =
Fill
L= -
Title
|Tet E

Histogram —————— 10
Plot
e 2-1 21

Errar: IN-:: Errors vI

Style: Mo Line |=

[ Sirple Drawing
[~ Show markers

[T Draw bar chart
[~ Bar option 1

Harker

-|v|_|vmﬂ 1 1 1 | 1 1 I|III|_|HHIII|IIHII|IIIIHI
0 500 1000 1500 2000 2500 3000

Jet.E
22/05/2009 16
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Back to Delphes
parametlers...
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X. Rouby

Motivations

BUT also
Conclusion

21/05/2009

C++/ROOT implementation

Trigger |
Card

Event Data lll

Input list

|

EVENT

GENERATOR

3

Input convertor

Y

Smearing
Tracks
Calorimetric towers

~>

Isolation
Reconstruction
e, My ,jets, E™, b, 1

Beamline transport

do
Trigger
?

yes

Trigger
Emulation

- Trigger tree

Output writer

- GEN tree
- Analysis tree

FROG

do
Display
?

yes &

\ /

3D Producer
Event Display

J./_ RooT

.0
.
X
3
3
3
.
3
‘0
"0. .
........ Smearing
wanmannsw ..::=,|!||||-
Card
ot °*
o 0‘
O K
O |
¢
R
R
R
R

.geom
"""" JUPRPIN AV
4..-- +*

Analysis

ROOT: R. Brun, F. Rademakers,
NIM A 389 (1997) 81-86.
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ﬁ Detector Card : layout h

Delphes simulates a generic HEP detector:

lés
All parameters describing the detector Tracker
are defined in the detector card: Forward =
_ Calorimeters
X. Rouby » Subdetector extensions/parameters

» Expected resolutions

« Paths to external input files
Muon system

(beam optics, PDG particles)

Calorimeter

Central detector components:

DETECTOR CARD # DO NOT REMOVE THS I S A TAG

# Detector extension, in pseudorapidity units

CEN _max_tracker 2.5 [/ Maximum tracker coverage

CEN _nmax_cal o_cen 3.0 // central calorineter coverage

CEN max_cal o_fwd 5.0 // forward cal orineter pseudorapidity coverage
CEN max_rmnu 2.4 [/ muon chanbers pseudorapidity coverage

Symmetries :
IPPP - Durham n >0 & N <0 (pseudorapidity)
22/05/2009 All-¢ (azimuth) 19




%és

X. Rouby

IPPP - Durham
22/05/2009

Detector Card : layout

calorimetric tower

(¢ segmeniation

segmentation

List of calotowers:
e edges in eta
 size in phi (degrees)

# Calorinetric towers

TOWNER nunber 40
TONER et a _edges|0. 0.08 :
0.696 0.783 0.870 04957 1.044 1.
1.566 1.653 1.740 1.830 1.930 2.
2.868 2.950 3.125 3.300 3.475 3.
4.525 4.700 5.000

Central detector components:

Calorimeter segmentation

3

2.5

2

1.5

1

0.5

-5 —4 -3 -2 -1 1 2

: 0.348 0.435 0.522 0.609
131 1.218 1.305 1.392 1.479
043 2.172 2.322 2.500 2.650
650 3.825 4.000 4.175 4. 350

## list of the edges of each tower in eta for eta>0 assum ng

a symretric/detector in eta<0

TONER dphi 5555555555555 555555 1010 10 10
10 10 10 1 0O 10 10 10 10 10 10 10 10 10 10 20 20
### list of the tower size in phi (in degrees)

3 4 5
1 segmentation

20



ﬁ Detector Card : layout h

-
& Central detector components:
1es | - |
Solenoidal magnetic field parameters, for the tracking system:
# In case BField propagation all owed
X. Rouby TRACK r adi us 129 //radius of the BField coverage, in cm

TRACK | engt h 300 //length of the BField coverage, in cm
TRACK bfield x 0 /| X conponent of the BField, in T
TRACK bfield y 0 /1Y conponent of the BField, in T
TRACK bfield z 400 //Z conponent of the BField, in T

Transversal view
of the _q_g_tector

EtaOuter, .
PhiOuter.-"
! max
P Eta,Phi > -
. H 2 %X 7
Bending of the Fi max
track due to the
Bfield '

.
o o
N o
. .

. .

.
‘e .
. -
......
...............

IPPP - Durham

22/05/2009 21



ﬁ Detector Card : layout h

i4 ., Forward detectors: zero-degree calorimeters (ZDC)

D i}ﬁzes

VFD mn_zdc 8.3 // zero-degree neutral calorineter coverage, in eta
VFD s zdc 140 // distance to the IP, in neters

X. Rouby Zero degree calorimeters are

x [mm]

located after the beam separation :
see all neutrons/photons directly
coming from the IP

Forward detectors: roman pots (RP220) / taggers (FP420)

Roman pots and forward taggers

=

see beam particles elastically

ra
=

o it U S
g = By =200 GV~

beam top view (x [mm])
da L
] o ]

Fs
(=]

scattered with some energy loss,

IPPP - Durham 6 100 200 300 300 500
Ideal path reference system

22/05/2009



_

i
. 31

De ﬁﬁzes

X. Rouby

IPPP - Durham

22/05/2009

Detector Card : layout

h

Forward detectors: roman pots/taggers

#Hect or paraneters

RP_220 s 220 /1l distance of the RP to the IP, in neters
RP_220 x 0.002 // distance of the RP to the beam in neters
RP_of f set El _x 0.097 // hor. separation between both beam in neters
RP_of fsetEl y 0 /'l ver. separation between both beam in neters
RP_of fsetEl _s 120 /| di stance of beam separation point, fromlIP
RP_cross_x -500 // IP offset in horizontal plane, in mcroneters
RP_cross_y 0 /[l I P offset in vertical plane, in mcroneters
RP_cross_ang_x 142.5 // half-crossing angle in hor. plane, in mcrorad
RP_cross_ang_y 0 /1l half-crossing angle in ver. plane, in mcrorad
Parameters for Hector
o
N N
< : .
B o Time resolution
o LL
E 20E proton E : :
£ 15 T e ZDC T resol ution O// in s
= 10E o snGev RP220_T resolution 0 // in s
o ) —500Gev RP420 T resolution 0 // in s
SE- E -
-10E- i
15 . . ;
20° 250 300 350 400 450
5 [m]

23



ﬁ Detector Card : layout h

J Forward detectors: 'Emn I S SN T

{ w 50

les roman potsl/taggers 0
List of beam magnets: 50

B B-Dipole
BlE S-Dipala
: Hl V-Cuadrupole
S .......................... ................ —&— H-Quadrupole |..
i i &= H-Kicker

B v-Kickar

== RCallimalar

-100

effective length,
X. Rouby

field strength,

y [mm]
£
III|II

position,

geometrical aperture

0 100 200 300 400 s [m]

RP_beanilCard dat a/ LHCB1I R5_v6.500.tfs // beamoptics file, beam 1
RP_beantCard dat a/ LHCB2I R5_v6.500.tfs // beamoptics file, beam 2
RP_|I P_nane | P5 /[l tag for IPin Hector ; "IP1l" for ATLAS

=20

] S S = , R LHC beam 1 or 2

2of ff‘xuf/,{Y % Interaction region 1 (ATLAS)
uf LY/ f%ﬂ? or 5 (CMS)
wf | \\\vi _____ 7 TeV proton beams

of /R in collision mode

_mz Hector .J

21/05/2009 T T R T — 24



ﬁ Detector Card : resolutions

%
a4 All calorimeters are simulated @ N @ C
Délphes - - - ; J
wpnes according to their resolution,
: : : Stochastic Noise Constant
parametrised with this formula:
term term term

X. Rouby # Energy resolution for el ectron/photon
# \sigm/E =C+ NE + S/\sqrt{E}, Ein GV :
ELG Scen 0. 05 /Il Stermfor central ECAL 6|6Ctromagnetlc
ELG Ncen 0. 25 /Il Ntermfor central ECAL sections:
ELG Ccen 0. 005 /Il Ctermfor central ECAL
ELG_Sfwd 2. 084 [/ S termfor FCAL e Central
ELG Nf wd 0.0 /'l Ntermfor FCAL
ELG Cf wd 0. 107 /] Ctermfor FCAL  Forward
ELG Szdc 0.70 /1 S termfor ZDC
ELG Nzdc 0.0 // Ntermfor ZDC «/DC
ELG Czdc 0. 08 /1 Ctermfor ZDC
# Energy resolution for hadrons in ecal/hcal/hf
# \sigm/E=C+ NE + S/\sqrt{E}, Ein GV
HAD Shcal 1.5 /[l S termfor central HCAL hadronic sections:
HAD Nhcal 0. /1 Ntermfor central HCAL
HAD Chcal 0. 05 /| Ctermfor central HCAL » Central
HAD_Shf 2.7 /1 S termfor FCAL
HAD Nhf 0. // N termfor FCAL * Forward
HAD Chf 0.13 /1 Ctermfor FCAL
HAD Szdc 1.38 /Il S termfor ZDC « ZDC

IPPP - Durham HAD Nzdc 0. I/ Ntermfor ZDC
HAD Czdc 0.13 [l Ctermfor ZDC

22/05/2009 - ' 25



ﬁ Detector Card : resolutions

2
gi; % Time resolution for forward detectors
D- 3‘I’ 1és # Tinme resol ution for ZDC/ RP220/ RP420 In reality, neither RP220

ZDC T resol ution O // ins (Totem/|P5) nor ALFA
RP220 T resolution O // in s :
RP420_T_resolution O // in s (Atlz_as/IPl) can measure time
- of flight
X. Rouby _
Pt resolution on muons : .
It is foreseen to have input
MJ_Srrear Pt 0.01 // in GeV distributions instead of flat
probabilities for the smearing
. . in future versions of Delphes.

Tracking efficiencies
# Tracking efficiencies
TRACK ptmin 0.0 // mniml pt needed to reach the calorineter in GV
TRACK ef f 100 // efficiency associated to the tracking (%

Reconstruction thresholds (Pt or E)
PTCUT_el ec 10.0 // in GeVv Real experiments can not
PTCUT _nmuon 10.0
PTCUT_j et 20.0 reconstruct complex objects
PTCUT _ganma 10.0
PTCUT _t auj et 10.0 at a too small scale (Pt/ E).

b ZDC gamma_E 20
IPPP - Durham ZDC n_E 50

22/05/2009 26



ﬁ Detector Card : misc. h

Various flags to switch on/off some components

a ks |

éiphes

FLAG bfield 1 //1to run the bfield propagation else 0O
FLAG vfd 1 //1to run the very forward detectors else O
FLAG RP 1 //1to run the very forward detectors else O
FLAG tri gger 1 //1 torun the trigger selection else 0
FLAG frog O //1 to run the FROG event displ ay

X. Rouby FLAG | hco O //1 to run the LHCO

It is possible a posteriori to run the trigger, to create the LHCO

output file or to generate the input files for FROG

ITrigger_Only

Usage: ./Trigger Only input file output file [detector _card]
[trigger card]

input_file - file in Del phe root format,

trigger card - Datacard containing the trigger algorithns
(optional)

ILHCO_Only

Usage: ./LHCO Only input file [runlog file]

input file - file in Del phes root format,

[runlog file] - the corresponding log file (optional)

.IFrog_on_analysis_output

Usage: ./Frog on_analysis output input file [N _events]

input file - root file containing the events to display

detector _card - Datacard containing resolution variables for the
detector sinulation (optional) 27

IPPP - Durham

22/05/2009



ﬁ Detector Card : misc. h

hiis |

-. ;i |
D _.Tip %BS Similarly, it is possible a priori to run the converter stage, to translate
the input data (*hep, *hepmc, *root, *lhe)
into a Delphes ROOT file (GEN tree).
X. Rouby

.IConvertors_Only
Usage: ./ Convertors Only input _file output file PDG Table
input list - list of files in Ntpl, StdHep of LHEF fornmat,

output file - output file,
PDG Table - file wwth PDG particle table

.IConvertors_Only TEST_small_tt.list test.root datal/particle.tbl
root -l test.root

s

TFi | e** t est. root
TFi | e* t est. root

KEY: TTree CEN; 1 Anal ysis tree

IPPP - Durham
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ﬁ Jet algorithms. h

i".'“"i % Many parameters are used for the jet definition/tuning
' 1és

p JET coner adi us 0.7 [// generic jet radius ; not for tau's !!!
JET jetal go 1 /1 1 for Cone algorithm 2 for M dPoint algorithm
I/l 3 for SIScone algorithm 4 for kt algorithm
/'l 5 Canbridge/ Aachen, 6 anti -kt
JET seed 1.0 // mninumseed to start jet reconstruction, in GV
X. Rouby JET_Ef | ow 1 /'l Perfect energy assuned in the tracker coverage

1 is on (Energy flow) ; O is off

b-tagging / misindentification: flat distributions

BTAG b 40 /Il b-tag efficiency (%
BTAG mistag c 10 // mistagging (%
BTAG mi st ag_| 1 /1 mstagging (%

IPPP - Durham
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ﬁ Leptons + misc. h

3
33 .
a3t 1 Lepton isolation

o ':
Dgip%es

# Charged lepton isolation. Pt and Et in GV

| SOL_PT 2.0 [/mnimal pt of tracks for isolation criteria
| SOL_Cone 0.5 //Cone for isolation criteria
| SOL_Cal o_ET 2.0
X. Rouby [/ mnimal tower transverse energy for isolation criteria. 1E99 neans "of f"
|SOL_Calo Gid 3 //Gid size (Nx N) for calorinetric isolation

For the leptons, a tracking isolation is applied, with such
parameters.

In particular, for muons, some information is also available on the
Calorimetric isolation.

Others...

PdgTabl eFi | enane data/particle.tbl

NEvent s_Fr og 100

IPPP - Durham
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ﬁ Trigger Card h

i |
&,

Déijo

| # trigger nane >> al gorithm #conment s
es gger _ g

| ncl usi ve el ectron >> ELECl1 PT: ' 29
di - el ectron >> ELEC1 PT: "7 & &  ELEC2_PT: AT
| ncl usi ve Phot on >> GAMVAL PT: ' 80
di - Phot on >> GAMVAL PT: ' 40 &&  GAMVA2_PT: ' 25
| ncl usi ve nuon >> MUONL_PT: '19°
X. Rouby di - nuon >> MUONL_PT: '7' & MJON2_PT: '7'
Tauj et and ETmi s >> TAUL PT:; ' 86' &% ETM S _PT: ' 65’
di - Tauj ets >> TAUL PT: ' 59" && TAU2 PT: ' 59
Jet and ETm s >> JET1 PT: '180" && ETM S _PT: '123'
Tauj et and el ectron >> TAUl PT: ' 45 &%  ELEC1_PT: '19'
Tauj et and nmuon >> TAULl_ PT: " 40" &%  ELEC1_PT: ' 15
| ncl usi ve b-j et >> Bjetl PT: ' 237"
I nclusive 1 jet >> JET1_PT: ' 657"
I nclusive 3 jets >> JET1 PT: 247 && JET2_ PT: ' 247
&& JET3_PT: ' 247
Trigger code Corresponding object
|[Elec_PT isolated electron
logical AND operator MUON_PT  muon
IMuon_PT iIsolated muon
JET PT jet
TAU_PT T -jet

ETMIS PT missing transverse energy
GAMMA PT photon
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T FROG —

3D Event Display
FROG interfaced to Delphes

To run FROG, some libraries are

pp(yp — WHq)pX needed, as it uses the OpenGL free

o libraries, which are not in Delphes

mis

X. Rouby foget LN
— OpenGL:
xorg-x11-Mesa-libGL-6.8.2-1.EL.33.0.2
xorg-x11-Mesa-libGLU-6.8.2-1.EL.33.0.2
GLUT:
freeglut-2.2.0-14
freeglut-devel-2.2.0-14

Photon >~

hm-j'et '

~ '.E-léctn:m
LA X11-devel:
__ xorg-x11-devel-6.8.2-1.EL.33.0.2
FROG: L. Quertenmont, V. Roberfroid, CL:E';,”

arXiv:0901.2718v1[hep-ex]
FROG runs on two files : *\geom and *vis, which are created if the flag is ON

FLAG frog 1 //1 to run the FROG event displ ay

Then compile the source (NOT done automatically when Delphes is compiled)
cd Utilities/IFROG

Make Compile it...
cd ... Run it
21/05/2009 JUtilities/IFROGIfrog e 37



X. Rouby
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FROG

FROG Displayer

#Run 1 #Ewvent 33 (33/99) Fress F1 for Help

Mo Time3tamp

F1: help
m : zoom out
p :zoomin
1 : without detector display
0 : with detector display
right arrow : next event

ot left arrow : previous event
ESC : exit

130 FPS
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That’s all for today...

All comments and feedback
are welcome!
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