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e NEIGH b
NRENIaVE UE /elooad a simulation and
ANEN/SISHEC ef pased on ROOT.

& - LCDROOT
\We believe't (% artexing and energy

, 0\\/._-"' \/-. Important for future linear

collider e gments

m In this talk, | will introduce what we can
do with LCDROOT.
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_(DRQOTemaW$SﬂOW
ENEIEL0) »
ISTAVIC

AnalysIS

Vertexing (ghost track algorithm)
Energy: fioy

= Full simulation (GEANT4)

m Track fitter (Kalman Filter)
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Event Generation
Out put: Root or HEPEVT common

Full Detector Simulation (GEANT4) Fast Detector Simulation
Out put: ROOT Out put: ROOT

Track/Cluster Reconstruction
Out put: ROOT

Event Analvsis
' | using ROOT



plereitor

SIPANDORA (C++) by M. Peskin with
YTHIAYAUOLA rm;r--y lwasaki)

ncludeNseamipolanzation, beamstrahlung, ISR
an directony handle in' LCOROOT
main generator of LCDROOT

) :

m PYTHIA (TPythia6 for interface class)

= Output: ROOT or stdHEP' (not yet windows)
Or can be directly linked to FastMC
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il ) Gl ECON.)

CK
SINEAINEMNIENT rfib ed‘a)artlcles
SEFSNpParametLer e fror matrix (B.Schumm)
OJ/ miREHIE & min-PT cut
- Clu
Make cluster-! with Cheater Algorithm
(gather hits whichiare from the same particle)
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Slpgltllzition (Feis

SRINECK i

SIMEIT&MIENT Chal ge particles

SET O [ Jrnrrrme 2rror matrix (B.Schumm)
luster |

Smear particle position and energy

Cluster merging (for granularity study)

1
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Analysis

L]
I

sihave severall useful analysis tools
for futtiredinear collider studies

JEt = . (Durham, Jade, Jade-E)
) hrusi' =hder

~ Particle extre olator (for energy flow)
Vertex Finder and Flavor tagging
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%‘?ique topolegical vertex finder + mass tag
D.J.Jack

J. @ggM A388,, 247 (1997)
SLLD collaweration PRL 80, 660 (1998)
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B botiom
Bl charm

2 3 4 5 7 1 0 1 2 3 4

Pt corrected Vertex Mass (GeV)

2 .
Vertex Charge
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m Ghost-track vertex
finding algorithm
Implementation

m Use straightness of
B-decay chain
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SHEGYRIBYASREIYS

sPREGUIremEntS from future linear collider
> v@r/ JEOEEL ENEray rewlution

Needs; energy flow method

‘typical mi ulti-jet event

gr g. part. carry 64% E-> tracker

0)] Oto, A canry 25% E>EM cal.

neut. Had. carry 11% E->HAD cal.

m Calorimeter must be optimized for energy
flow. > need detailed detector study.
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matching ‘

Track = cluster

Track-cluster cut:8cm
Reject 93% charged
Keep 92% neutral

[
. . 1

Track-cluster distance (cm)
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LEGIF EOMETT

Deiector geemetny must be flexibly set.

~> \/\/e ele) nlejE vv‘j]"r" make executables
JELECIONF Py detector.

m Current 50 Utioni Is XIVIL.

- XML is a text file and easily change
detector geometry.
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QMQ;OHK’I\/IL file

=volume id="EM_BARREL" rad_len_cm="0.7248" inter_len_cm="0.028" =
=tube=
=barrel_dimensions inner_r = "127.0" outer_z = "210.0" /=
=layering n="30"=
=slice material = "W" width = "0.25" /=
=slice material = "Si" width = "0.04" sensitive = "yes" />
=slice material = "G10" width ="0.2" /=
=slice material = "Air" width = "0.01" /=
=/layering=>
=segmentation cos_theta = "840" phi = "1680" /=
=ftube=>
=calorimeter type = "em" />
=/volume=

A

=volume id="HAD_BARREL" rad_len_cm="1.133" inter_len_cm="0.1193">

=tube=
=barrel_dimensions inner_r = "153.0" outer_z = "312.0" /=
=layering n="34"=>
=slice material = "Stainless_steel" width = "2.0" /=
=slice material = "Polystyrene” width = "1.0" sensitive = "yes" /=
=/layering=
=segmentation cos_theta = "600" phi = "1200" /=
=/tube=
=calorimeter type = "had" /=
=/volume=
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ee>ZH ; Z->pp (with

VXD:CCD

Tracker: Silicon strip
(Slayers)

Magnet: 5Tesla

EM Calorimeter:
S+W
5x5mm?
R=127cm

HAD Calorimeter:
Stainless Stedl
+ Scintillator
1x1cm?
R=143cm
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ee>ZH ; Z>pp (with D)

VXD:CCD

Tracker: TPC

Magnet: 3Tesla

EM Calorimeter:
Pb+Scintillator
5x5cm?
R=200cm

HAD Calorimeter:
Pb+Scintillator
20x20cm?
R=250cm

6/25/02
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OEOMEtrY (New)

LS

10GeV photon
EM calorimeter

- 8 4-20 246 8 101214
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ECDGEANTZ ¥

sN\eruise GEANTZ.4.0iand ROOT3.2.7.

8| [AputieERerator data is ROOT file
feNMaoSTDHEP format.

Outputdatar (hits,...) Is written in ROOT
~file format.

m The application program works on
various computer plat forms (Linux,

SunOsS, Windows).
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C rrler (0) 0 ve!t-he problem we use
sGAEXtension package developed by
.C.Williams (thanks!!l).

B BgsG4Extension package works very
fine with LCDGEANTA4.
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Calan flites BUNEV)

wiNeedl o) study, non@a ssian effects
remimuluple Jdﬁ;;sr iing and energy

0SSy

frrlgk futigle Mf alman filter Is

- implemented for LCDROOT, taking care
of these effects.
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VemeERnNEesolltion
p—— SDMar01

Full simulation

{++==+== Fasl simulation
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VemenimNEselttion 2
2 IS

..f' ' y -log,,(1cos B) vs &p,/p; at p=100GeVic|

. SDMar01

Full simulation

eanee 5L simulation

mld

0 02 04 068 08 1

-log,(1-cos 6)
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Mices _FO_mml Mans_HO_mm
Hafk = 1470 Mamt & A5

Ti— Mean = NLE] Maan = 14D
l' " ME = B3EE T RME = 454
i [ Chil | sl = 1=y ! 11 CHE / ndl = JARE !
Canstant = 43 L Conaktare = T 5§
TR = FLH Maan T
Sia = iF TR = i

RECOJINEIIESHESS resolution

by M.lwasaki

100

“Recoll Mass (GeV)

o EE} Maé.s. GeV)

Reconstructed Z° mass Recoil H° mass

Z% 2> p*y- mode 91.3*+1.27 GeV 139.9+4.63 GeV (FASTMCOC)
91.3*+1.72 GeV 139.9+4.61 GeV (GEANT4)

Z% > e*e- mode 91.2+1.45 GeV 139.9+4.63 GeV (FASTMCOC)
. 90.8+1.94 GeV 141.3 =5.56 GeV (GE'Aﬁzls\lT4)




| simu Iatlon/analy5|s tools
RCC |d§r experiments

a e sipulaven/analysis tools based on ROOT
. L
—> work well!

; wtures new LCDROOTS3.6
, ISEA SO0N.
m There is a LLCD Root web page!

http://wWww-
sldnt.slac.stanford.edu/nld/New/Docs/LCD_Root/root.
htm

6/25/02 26




