x &
ATLAS D> a2 L —3 > 0END &
JOY0 Y 3 FE

fEE 2 (BRILX)

2009/4/1-3
R "LHC 2D/ <SHFH L W,

3T IEETEAE
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ke

PHID : CCTHIRI DABTR>RENCIEH > TVBIEFT TN

—EBA 1

FERE DD B 5D DBHNETA & F1

MR ZEFE S TWASE D HH D XT

—figHY. IR ETIERL, BRTEDK SRV —Ib, FEIMEZDDD
DR - MAiZ LB UTHET

o ATLASYZaL—Y3>VrF—dDOKREHNLGHEN

o ANRNVKNITXRL—I3VICEULT

BRENRZY —ILEEDLNA

e MHam>Ial—>3rICEALT

very fast simulation, 52 " fast simulation D IRJX & 4 BE

full simulation M EF (pile-up, event overlay, long lifetime exotic particles )

e ATLAS MC production CDEWMFICBEL T



ATLASY S a2 L—Y 37— DOKREMNGRN

ARVKNITRXL—Y 3V

EM.Had> v 7 —HNZE
& hEDRFEZELS

§ ATLFAST 2 ]
(full sim 1D
& muon)

PPN EDS |

)

o AODZEEEMICED (XfclFEICTRDPDE WS O
VIR MEULTe 74—y h&EFES)

o GA4VIZIZL—YagVODEEN—BFBORNILERYY
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ATLASOANRY NI T XL—2 g3 >IcEAULT

ARYKNITXL—230%ZS5 ETOEBNGA

e YU YKICHE>TWEARYKNITRXL—F%— (BE>F7AHIO) IZEZEKR. EEBERDT Y
K7y RhT7A—NYYEEEDS, INVNEXRN)—DIKWEEL D, INB5HEE S>> THE—ICHK

> Do
o JFRrIADIVZIAL—Y3rIL—LAT—0ICESESATH
e TEVFAHIOEEMNNEHLTWESIO—RKR (A7 v)LO—R)

o RXHMSERICHTLBAHFULWEYTFHILAICE ST B hH

. Version& DS (&

o FLNTAGEERIRE (i.e. £11TUL)SEvent generatorid E [Cfortran code, ATLAST L — LT — 7 [FC++)

N5 DREZATLAS TIE M2 AWTHILL TWET,
- Interface Package (ATLAST L —LT7—J N THepMCAXRY K7 A —Y vV b

THR—RIICR D)

- Genser (MC/EED O— R ZLHCEEAN THBEICELE

)

- Les Houches Accord format (MCEERBDIEBANY KT A=Y v )



Generator Interface in Athena (€D 1)

®  Parton Shower, Fragmentation&X C&T 7 /U
Generator D155 (all in one type)

® dedicate U /cinterface’® FHE U CRILY 5 Generator
(event history7 & HEXD KW ETR D D T)
®  Pythia, Herwig (fortran) T l
®  Sherpa, Pythia8, Herwig++(c++) Steering = Interface —— Storegate
© et (memory)
e FICAdd-On%Y 1 7 DToolldIED ; Generator Add-on package
AV —T T —ATHIHT S ’ l
e  Tauola (taufBE D package) I l

Steering =» Interface =——— Storegate

®  Photos (QED radiation)
e  EvtGen (B hadron decay channels)

o HHBEDE[TITToolZ BDGeneratorlC AINHEH K S

-~

CHIFATLASTOELE—R T




Generator Interface in Athena (€ ® 2)

e Matrix Elementst&E % 1 7 DPartonL /X)L Generator

* AcerMC, AlpGen, Mc@NIlo, MadGraph, Grappa, etc

o (1) Athena® = TR U TParton Shower Generatortl’.)fot Y =)
(2) inputfile& UTFHRAAATIESDHZE (BRI DInterfacez D)

Possibility 1: LHA
Steering —ﬂParton level GeneratorM Full Generator
Interface b Storegate
AcerMC73 &
Possibility 2:
Steering »  Full Generator
<
Interface M Storegate
LHEF 4

Inputfile from Parton level Generator

AlpGen, MC@NLO, MadGraph, Grappa’d Einput 7 7 1 JLZZ FHHAE L TH <

(2) [FATLASTOERPLH A2




GENSER (Generator Service Project)

®  ATLASIEGeneratorDlibraryz B 7> THifc 9 Genser & L\ 5 LHCE & 18 D Repository
ZRAWTWS
o ZNICKDVersionBIE. codeDofficial & (Author’s official) = fREET 5

e  Configuration(d 1—H—hYTL\, interfaceZiE U T EBGeneratorZz 12 1F

External Generator | Genser repository

/ ‘ Configuration ‘ Generator ‘ Atlas Software
Call Event Data (Athena)
Athena Parameter Helper class:

Generator Filter

Generator Settings
GenAnalysis Tool

JobOption.py

Truth Tools
Generator objects ‘
HepMC
Interface
|_Configuration | ‘
Storage
Pool

Storegate




Les Houches Accord 7 A —~Y Y MNCKD1T VY —T 1—X

#HTU <S4 9 % Generator DN Z 12 15 F 7iformat CpartonZ S H I E XL U =
75 LN > MC authors D fE] TiEilEformatZz {E - 1o

& 9 LHA Common Block (Fortran HEPRUP, HEPUP)
memory b, B ERINEET A —Y v ~
Pythia/ HerwigDuser process CfEHO 15

RICTF7FAINANDEZHLT A=YV b

LHEF (BB¥ELHT + —< v I J.Alwall et al. hep-ph/0609017)

LHA common blockzZXMLTItE 19

FATE /R E & & format - IZ2EE{L AT |

ATLASTH CNITHEHME U fainterfacen’d B Lhef § (ENHINZEZIETL W)

<LesHouchesEvents version="1.0">

<header>
<generator> ERDATHUHUWETILZFE > 7cMCZ ATLASDfull
<name version="1.92" date="Mar 12 2008">WHIZARD</name> . . . o
process_id>qquu</process_id> simulationlZ i U e WA WNIE Z DE— R A& EN
</generator>
</header> R —
<init>
2212 2212 7000.0 7000.0 -1 -1 -1 -1 2 1
0.808449111772444 0.299917935570636E-002 1.000000 1
</init>
<event>
6 1 1.0 91.188 -1.0 -1.0
1 -1 0 0 501 O 0.000 0.000 1169.0 1169.01 0.000 0.00 9.00
2-1 0 0 502 O 0.000 0.000 -313.94 313.941 0.000 0.00 9.00
2 1 1 2 501 0 -53.06 89.97 951.60 957.324 0.000 0.00 -1.00
1 1 1 2 502 0 -15.71 -13.55 -49.774 53.9296 0.000 0.00 -1.00
24 1 1 2 0 0 -93.82 -40.78 -195.20 234.603 80.41 0.00 0.00
-24 1 1 2 0 O 162.6 -35.62 148.43 237.094 80.41 0.00 0.00

</event>
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ATLASN D A&t

o ATLASIFZEBHABMN RN 572 &EHH D full Geant4 simulationHVHEXT 72
EBRDNTVWET (EANRNYEDLSIICIFZSASTZIND)

e Full simulation®8 (B—1&5%) OAFHIFULIES KT EIEE L

o UNUKEDBGHY Y ZILAERGE., IRERNGKEIANTODERICHEIERRE
Bk d (RELERICHERDiskSpaceb [ElfE) . mADXw ZiEH0OY
AXA—FAND v T — RIS hH 5 K fE

Sample Z-> et+e- di-jets SUSY
Subsystem Time/Event [%]
Tracker 3,7 3,8 4.4
Calo - barrel 5,9 7,3 11,0 \
Calo - endcap 32,0 46,1 33,9
Calo - forward 33,4 14,5 20,6 PN
Calo - hadronic 3,0 6,6 4,7 ahde
' Muon 57 6,4 8,0
Other 9,8 9,0 9,7 /
e ZZITr7O—F&LTIE Dead 6,5 6,3 7,7
Event 7,7 min 13,6 min| 12,8 min

e ATLFAST-2 (G47f)\ 53037 U /=8 B D Calorimeter simulationz & 5 J@%))

® FastG4 (= Fronzen (parameterized) Shower/ G4 1 L —3 3 Y OBAHZES)

e ATLFAST-1 with Parameterization (ATLASESS > 2L —%)
|
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ATLFAST-2

IRFE DATLFAST-2 = Full Simulation (tracking+muon)+Fast Caro Simulation (Fast Tracking®

development)

Output(AOD)I&full simulationEBA U Y+ X (A7 7 A )LIZETEIHIHES)

[ Photon : E=200 GeV , eta=0.20-0.25 | [ Pion : E=200 GeV , eta=0.20-0.25 ]

CalorimeterI CD Y ¥ J—  wf

Y1 —TEIRSTA—F—t

100

9% (EXE : full sim 7R : .
T7F)L) o

40—

1201

photon| =

8o

60

.:_ ] #it77 M profile )

20 20

R N R B . . | T P —h . ol b e e e L L T e ey
200 250 300 350 400 450 500 200 400 600 800 1000 1200 1400 1600 1800 2000 2200
distance from calo surface [mm] distance from calo surface [mm]

F—REMNS X T — bk ULTWBHFull Simulation & (LT IFE 172 LN > AODtoAOD
correction & § D parameterizationZz 3 % (ZNIFWLWT 1L KSimulationeE T — % D LB
ANSY NP AL - A T AL S Z 1)

ITE 3 5 AODtoAOD correction (plan® & 6 T) EZAHJIC observable variable(C Xt U TH\TF %

Electrons -- efficiency, E scale, resolution, and fake rate
Taus -- shift tau likelihood
Muons-- momentum resolution (by FastCalo in carorimeter)

Jet -- efficiency, scale & resolution

W& D DB ZEmHICERE (GhRWAEER)
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ATLFAST-2 €D 2

o AI[E] DRelease(vI3) TREMDD Zvalidation H ESD S fz (S.Asai et al.)

e AODtocAODZEMIT B THEDOMNEEILZFZR > TWD (full simE DT )

o Electron ID efficiency H'#%{E\\ ([AE%kICConverted Photon)

J e, mu Dlsolation cone energy HMELY (13)

e  Jetenergy scale (tau jetH ZHT)HE L\ high pT (>200GeV) Tresolutionh'k < 785
e Rel.l4 TREAENTWS LHFEIN. RiENext round validationhMaE > It

H—YY

| ud_mgg {ud_mgg>0 &&ud_ok Hyginclusive=1! |

h2

C HiJAtlfast

Entries 5520
o lzan 11MedS
140 — RS 2445
[ hi
17— Entriea S20
= zan 1138edn
B Rhis 2516
10— hil
- Entries 5540
a0 Mean 1191 e+{5
o RS 2550
60}
a0 iﬁ : %ﬁl
2 =l
_I]l]_] L Al | |.||||| }C-I[FE .
105 110 115 120 125 120 125 140 = - fu”

- 12 Atlfast

simulation



FastG4 (Frozen shower)

o NOYUA—FAY ¥ T—ICHWTcut-off energy (=1GeV)LL T DElectron(d G4 T

—RIEDLTIC. BB Dshower library TE &2 X 5 (discrete’RE & eta Tlibrary
BEUTRE. AELTED)

o HoL{ELenergy®H D(<I0MeV)iEZ D1z CTdepositd B 5 (one spot model)

80007

=17 Full simulation

(1} g
.§ = Inner/Outer . Barrel/ @ Fast simulation
5 -mm]E— P Endcap . ?
S s _ Endcap 50 GeV et*/e- from IP, flat ¢, n=0.25
- end 7 7)) L I I I B Y B B B B
5000 — — o 120 7
- 3 E - <E> = 51.4 GeV
e 3 S 1w~ O =091GeV ]
3000 = -..6 -
2000 = E 80 <E>— -0.9% _
1000 : _; -E i c —-8.6%
05 ' 3 S 60— —
-5 4 3 2 -1 0 1 2 3 4 5 c i
- — full si
| | L n 40__ ull Sim N
* physics event@overall improvement & [ - - fastsim
20 ' -
WEnh~2 : NP )
-_m RN " 1 - ol A N RO B I | sidat
s N 43000 42000 44000 46000 48000 50000 52000 54000
o ft1(CEBILDStudy T(E>1GeVICEHA) fast \ reconstructed Energy [MeV]
-~ /) M2
shower & L\ S shower DfitTE D profile Z %4 N.B. offset

ELTIRSBDEH D (speedDTiE )

| 4
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ATLFAST-1 with Parameterization (concept)

o  ATLFAST-IEMCL NIL DRI FZ EARIC U TR EHERDGeometry. responseZ fliRBETIELYI 2L —2 3> TH

R
o BELRTANE (AIRXRVKNRKMNROY—OWERE., 2HEOF) ICidETEHEESR
LH ULEFR{EDA.

° % < @ /= CFull simulationlC &1 7% L) (Iepton, jet’® c‘f@efﬁciency, energy scale, fake rateZ¥. crack region't“@ﬂl:?%ﬁ
L, BFICMETR EDTTILDOFELE)

) EreREIEN S OEMRBRZ LB VWD TIREEZES DPerformance NEEENS KSBBEDD A Y TFo —ITIEEZ K
LY (b—taggingt°tau ID7R &)

° —DOBDEREI. BITNARYNAT I T ~DMomentum, METR ETEITTHIUL D EZICIF/INTA—Y—{bic k> T
BRI B ENHFESD (B - SUSYERITDBGEFM 7% &)

AtlfastCorrectors: Parametrizations of jet transfer function and lepton
ATLAS NOTE identifications for enhancement of ATLFAST I results

ATL-PHYS-INT-2009-006 Shoji ASAI', Ambreesh K. GUPTA?, Naoko KANAYA?,
Yousuke KATAOKA?®, Osamu JINNOUCHI*

%z Z CAtlfastCorrectors& WO fIE/N\w T —YZ AR U I
e Calorimeter CDJet ResponseZjet eta, ECNY Y E> Y

responseldDouble gaussian(C & > TT A LA D E TEE
* lepton (e, mu)Defficiency, fake rate, fakeff Denergy shiftF Z= Z =

inefficient, fake U 7cIF Mobject@ DZ U5 E (Il : IDS NG h > Tcelectronidjets UTHES)
cINSDWMREZZERE LU TMissinget DEFFTE
—full simulation/Ctune U CperformanceZ= 817



ATLFAST-1 with Parameterization (Performance)

‘é E % Atlfast ) L T L = L =
L ATLAS - E 1 S_F =
EO-% C — Transfer function } 705_ - » _; >‘i 705_ - ]
E E % —*— FullSimulation @ 60| — atlfast - / — @ 60| — atlfast - J7 =
g 02— TF no soft comp. @ Fl—TF ] Fl—Te ]
- Z; \/50: J7 = VSO; =
@ F ] F ]
0.1 s o C 40 - 40 . =
Iin-y . QCD di-jets < ; <£ ; se ;
F | @ 0 E 305 E
01— — C 7 C J5 7
- t PT— | 40-280G€V & oot ATLAS T 0L xf 4, ATLAS
- C . :J3 .
0.05— 10F ] 10— -
C F*J4 ] E ]
C “J:? Ll N R R B E o
0lo—soloto o ool Lo-to-is—o.olotos—o sl 00 500 1000 1500 2000 00 500 1000 1500 2000
-40 -20 0 20 40 60 fak?eoMET G1e(:?] . . leading jet(GeV) leading jet(GeV)
fake MET=MET reco-MET sdngje T (G adinge T (GoY
aKe i L. 1 reco™ ruth
g 107 ATLAS 22 77 Aifast
N C ‘ — Transfer function
g B 1 —e— FullSimulation
%16 TF no soft comp. = fU” Sim

R

corrected Atlfast

10°E
0t T
- 7]
60 — 8‘0 — ‘100
fake MET [GeV]
g 2 H—=—
2 185 o #:gﬁzz‘er function| +
2 164 TF no soft comp. -
T.’ 14— -
12 - et ot ++
% 0_;; +++++++¢*+ e R +++ - + +
0.6 - }
0.4¢ - -
v2pf famds e, e e
20 20 0 20 20 80 - e T ?0
— —t
e QCDBGOTAINHDETERLHELTWS
)
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W+4partons (muon decay mode)

; T ‘ T T L T ‘
B 107 |~ full sim. 3

= F|— atfast ATLAS
E L= i
g ! =
i 3
10 _

| * L

1l TIY7 1
107 + T =
il -
10—5 A e | bl by b b by Ll [T
-200 -150 -100 -50 0 50 100 150 200
GeV

fake MET

muonDefficiency DXIEREHZEE U TL\ D EHF Thull simulation METIRFEFDORIR G & HHIR



ATLFAST-1 with Parameterization (Performance¢® 2)

Events /1 fb™
N
o
o
T

ATLAS

-~ full

— fast

—fastTF

8 10 12

P SR
16 18 20

Number o jets

Events /1 fb™

-
(4]
o
o

1000—

500—

PRI B S

ATLAS

- full

— fast

—fastTF

|7

40 60

ol b by by by Y
80 100 120 140 160 180 200

pT of the 4th jet?

Events /1 fb™

jry
a
[=]
o

(b)

Events /1 fb™

1000[—

—*-full

ATLAS

500—
00 ‘200‘ 400‘ ‘ ‘600‘ ‘ ‘800‘ 1000 1200 1400
pT of the leading Jet
 (d) ATLAS |l R X N :Atlfast default
— fast
1000/~ tastTF BE AN ! Atlfast fH1EE
B 5 full simulation
500—
00 011 ‘ ‘0.12‘ = ‘0.13‘ — ‘0.14‘ ‘ ‘___‘0.1_5 _ H_:O.S
pT of the 4th jet?

STFINGTINOT7ICTIVAFLRS<BERLTWS

SUSYD /XS AX—HF —X* v (FRAVEN) &, FastSimulationZFF U fc W5
H CEICER

D THEGEFH TR

EARRICull simE DEWEETH LW Low pT (15GeV) fHEIFEFTINMET S
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RAT/FEOXEH, EOIXUR

SUSY event
*iig speed disk space for rpose
sec/event AQOD Purp

. ful . 20-30min 200-300kB/event detailed study for small stat

simulatien
|-5 (with fast tracking) : :

Atlfast-2 %10 (with G4 tracking) same as full sim detailed study for large stat

fastG4 ~|0-15min same as full sim detailed study for large stat

Atlfas&l 0.5. | 90-40kB/event | MM detect?r-performance study
with param with huge stat

o IRIF M Cofficial production|CHHAIA X T LS D [ Atlfast-2D H
° FastG4HISFEHIcD M SIRAICEDLNIBD B

® Fast-1 + param(dquick test’R EDFZH TIFIRFR THERANEATWVNDD
official samplelCfEONDTHREZRF D ICIEH DD U ETEENHE
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(ZOMDKEY Y 1) Long lived exotic particle DT WLNICDWT

e ATLASTldctauHt lemBl EDRIFIEMC generator L NIL TIEFLZENF & UL TRV (Ksih &
H) . decay&k UdecayRIICRA TUWSEDYIE & DinteractionZ Geant4 [ EEF TWL S

® Exotic/RLZEMNF IFXATLAS default TIETHEERR UTY o [E6AIT S 7T (neutralinold TN TR D - 1)
® mass, charge 5 Z Clonization, decay’ & & & ¥ % PackageB¥Z E o /c

o Z159 Sparticle®mass, charge, decay mode (BrbTEZEKF]) . decay lengthZ HHHICERTE 5
® mass, decay lengthZF (EscriptiC & 2 Trun timelC ZFE 0

) RA4Z Slepton (IREARA TDAIEFEMEMTT) —Lepton + Gravitino

» KA Z Neutralino & Gamma + Gravitino

» KA Z Chargino = Neutralino + Pi (or e+nu) RENH D (RET >V TIL)

» RAEZ Gluino, StophH'R-hadronZ 2% U hadronic Interactionz 9 2 E— K HH S

LLRTIZID volumeNTUMBEE LA H - 12

calorimeter energy deposit (E3RE 1)

% : : | slepton decay in Radius (cm) | |l||

3 : .

?10_ — default |
=AF slepton.. muon - mods g
N D » ' R P
o} . T
o ° e
§o
> -
®))
| -

)
c
) , I e
PRITE. 5 VO T 0L LA T b 50 100 150 200 50 . 300
105005 1152 25 3 35 4 r zcm)
log10(y)



(FOMDORNEY T 2) INRCILTY T+ ARVYNA—/)N\—LAICDWNT

® pileup events overlay for more realistic estimation
e 23(4.6) events overlap for 1034 (103%) cm2s”!

® signal+ MB + Cavern + Beam Gas/Halo merging at HIT (simulation) level

(V—RICE>2THAIVTHED)

e TRT +/-50nsec, LAr 500nsec, MDT 1700nsec insensitive = =

event_ntracks E‘;‘;:-S 57;‘:';'

RMS 34.51

800 — Underflow 0

- . N(25ns)/N(75ns) = 1.7 Overflow 0

20005 no piieup ratio of pileup events Sniries hae

- ~ per beam crossing=0.66| |RMS 101.3

il Underflow 0

600 — Overflow 0

1 Entries 7146

il Mean 204.8

500 1— RMS 149.2

H Underflow 0

T 32 Overflow 7

400 T 10 @450ns Entries 7146

- / Mean 453.9

RMS 194.9

00E 102@75ns veston 3o

200 — 2x1033@25ns

100" Z—UUT+MB events

] | ! ! 0 = -
0 200 400 600 800 1000 1200
20 Nirack / €vent
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ATLAS MC Production CDEWDFICEE UL T

Simulation: The Next Round MC(09
Goals: Why are we doing this anyway? 2008.11.10 physics coordination&k D

 Exercise elements that will be needed for 2009
running

— Particularly those that have not been sufficiently exercised already

» Pileup: 2009 is not 2008 — we need to be ready for pileup

» Fast(er) simulation: ATLFASTZ2, Frozen Showers, perhaps FATRAS
when ready

e Geant4.9

production plan

o & O 7Ot R 7% 1E 5 HMi&physics, C/P groupMS5 D)V TR MXKRE (KEDEKE ULTE
B9 5) 2008.1 KR TDY X~ %ZBackuplc EH 5

o EDFEZMEDMEF DRFDGridD CpusDiskiR ST RE (LH ULESHMRIES 11T
bODEFES>LEREZGWN)

1]




=y a)

® Event Generationlc DU\ T :

o BONDAI v —EHEMCZLZEU Clnterface KD LD ICE>TWS

e LHCHEDGenerator code’ Fl|FH(GENSER) U 1 U Atlas default/\ > X —
% Csteeringd

o FfclcRREZEEZ I AMCICIFHERE T A—Y Yy N Z2HWTHALLTWS

® Simulationlc D WT :

o [FERMEDLOH. EDHh Dfast simulationFENEH SN TULD

e full simulation®H DN FT U LWMEBENEID ANS i TWLW5S

22



