e Full Smulation

North American

R.Dubois

Simulations

— flexible geometry specs within

some constraints
— what you get
— platform support
— MC Farms

e Fast MC
— track smear strategy
— Calorimeter smear
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Use New Toolsfor Analysis

using Root for simulation
analysis and FastMC

using JAS for all phases

Plans

2nd round detector designs
beam backgrounds overlay
GEANTA4

parameters handling

binary 1/0

event display



LCD Road Map

O—{ Generator(s)
@ Gismo Material Files O Parameter Files (JAS)
O Generator Files ¢ © Geometry Description Files
O Track Momentum Resolution Tables StdHEP files O Parameter Files (Root)
|
O—0O— fastMC (Root) @O Gismo O—O0—0- fastMC
| l (JAS)
ASCII recon ] ASCII raw data 1
JAS parser Root parser Root parser JAS parser
JIcd files Root files Root files JIcd files
v v v v l
Root O—0— Full Recon
Analysis ¢
\ 4 ¢ \ 4
O—O— JAs analysis
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Gismo: Full Simulation R Dubeis

» Reasonably full-featured full
simulation package - C++

— complex geometries
— allows parsers to trandlate to
— EGS & GHEISHA JAS & Root for further
 cutoffssetat 1 MeV analysis/processing

— multiple scattering, dE/dX, etc
o Generator input from
[HEPEVT/ viaFNAL STDHEP
1/O package
* Digitization supplied by ‘user’
— tracking
* hit points at tracking/VXD layers

— caorimeters
 total energy per channel

— muon strips
— dll digi’s have full MC record

o Output to ascii file

Wiew 1, Frontf<-1"
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R.Dubois

Full Sim: Geometry Elements
e Most detector types are cylinders
— 1nput by ascii detector file
— trackers and calorimeters can have inner/outer skins and endplates
— tracker/V XD layers can be individually positioned and sized

— user setslongitudinal cell composition (multi-materials allowed)
and ‘ sensitivity’

— conical masks configurable
» next round will have instrumented masks
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R.Dubois

Two Detector Designs

e Large(v.L1,L2) o Small (v. S1, S2)
— largel — small!
— Largetracker — Small detector
» optimal tracking resolution » larger B field possible
— Large calorimeter — Small calorimeter
e optimal separation of clusters » dlowshigh granularity (Si/W)
— Small tracker
— dizelimits B field * S strips/drift
e may limit vertex detector inner
radius due to ee pairs — large B field

 better containment of pairs,
closer-in vertex detector
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R.Dubois

DE=IGN "L"
T R
DESIGN "z T
sl
DR | [ (5 s s~ [T 77
B=6T B=3T
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Small Strawman Design

DESIGN "S”
QUADRANT VIEW

{A5 OF 10 DEC. 1308}

L

MUON DETECTOR/IRON

260

HADRONIC CALOEIMETER

140

MAGNET COIL L16

R.Dubois
Coil; 23 cm Al - between EM & HAD cals!

HAD cal: 2cm Cu; 0.5 cm scint

EM ca: 0.2cmW; 0.03cm Si
endcap inner z =155 cm
endcap Cals pushed out 30 cm

Mu: 10 cm Fe; 2 cm gas

iz,

ELCTROMAGNETIC CALORIMETER 7%

CENTREAL TRATKER

YERTEX DETECTOR 19

11 Nov 1999

See Small.ini for the
gory details!
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R.Dubois

Small Detector: Central Detecto

3 Tracker Doublets
1.1 mm G10, 600 um Si
r=14,42, 71 cm
outer layersextend to z=149 cm

5 EC Tracker disks ;
z=31,61,91, 121, 149 cm
inner r follows cos9=0.99 il

Luminosity monitor (Si/W) :::;ﬁﬁ%# ; ‘*ﬁj]kﬁﬁ

active from 30-116 mrad

‘Vestigial’ mask
conefromr=1.2cmat z=10cmto |
r=20cm at z=155 cm

| View 2, Side 2]
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5ri B
Fle Edi Yher [Dibon

Barrel/Endcap Region

Il EBi+HAD Calorimster Erergy I
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e <E> 15% lower than barrel

e 0/<E> 15% higher
P [=]Ed

Small

Hsle
19
4151
eld Orne event Ewent Loop
(1]
L]
I Il
I
!
| |
..—-—---—--_
i .__._____.-—.---‘.-______,_—
4 ———'-'-'-.--_-
z
Wiew 2, Side [£-7]
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(note different scales on plots)

o | M= E
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#% LCD Display R.Dubois

ee» //

Projection: | Orthographic [ F " Light; |F'seuu:||:| [l |D|:|ne -




Large Strawman Design

DESIGN "L”

QUATIRANT VIEW

R.Dubois

Coil: 40 cm Al - between HAD and MU cals
HAD cal: 0.8 cm Pb; 0.2 cm scint

EM cd: 0.4 cm Pb; 0.1 cm scint

Mu: 5cm Fe; 3cm gas

See Large.ini for the
gory details!

(A% OF 1D UEC.IH90)
620
MUON DETECTOR/IRON
MAGHET COIL A2
37“. —_—— — —_—————— —
FATRONIC CALURIMETER
T RAEEE A W L S AR
| H"I"I L, )
ELECTROMAGNETTD CALORTMETER ol |.’ Jf.’f/f;’ffﬁa'/.r”/:/.f/j:x‘,;’“ Bl
b
CENTRAL TRACKER ff:r-:'
—
20 L
VERTEX DETECTOR =253
16 ang  3ad T4 870 centimelers
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R.Dubois

L arge Detector: Central Detector

144 Layer TPC
r=25-200 cm
length=5.8 m
4.5 cm Al endplates
0.18 cm Al inner/outer skins

L uminosity monitor (Si/W)
active from 16-83 mrad

L
\#
)} |
o

‘Vestigial’ mask
conefromr=1.2cmat z=10cmto
r=25cm at z=300 cm

| View?. Side 7]
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R.Dubois

Example of Event Shape Analysis

pach, pruze=ad D = T
L LEEL UL, dESEE DETREE . pracesd |Complled Cage|

o LEAUELL MR DEIWEL . praCesdEwat (Canplied o)
2 WSS DT P E G0t 3 BEREDT OF olpil 1. Cisded

2V MRS TR ETETL 0o, Bl Comgi Led Code)

Compl1ihy # o gmh BD LD _inalpwis s aiuTHass. Sars
goEpl le meoospaial
w EHE L, §10KTESLETERATHD el RERDAOL TRATERAE S Tha), BS6L URASIETILEEAEA L e, JTOLTEAIBE0G L0018 oFai), O f Sl 8150 BN U TR
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R.Dubois
;::.:;.-r LED D iSpIEI_I'I

ete » 2/

IF'r-:uiectil:n|Elrthl:ugraphi|: [P " Light |F'seu|:||:u [ |D|:une
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What Y ou Get from FullSm

e Tracking

hit ID

R.Dubois

(X,y,z) of trajectory crossing e Full MC Truth Table

layer
layer AE
ptr to MC parent

hit smearing held off until
recon

e Cadorimeters

hit ID (contains location)

— total energy deposited _

list of (MC parents, AE)

e MU Strips

hit ID (contains location)
list of MC parents

11 Nov 1999 BABAR Tutorial

SLAC

(X,y,z) at termination point

initial (p,, Py P,)
type & charge
pointer to parent

position & momentum at Cal
front face

MC Notes:
* top entry is‘documentation’: only
for bookkeeping and has no parent
e GISMO lovesto bremm photons
in the central detector. The
bremming electron is terminated
and e, y daughters carry on.



R.Dubois

MC Farms & Platforms

« MCFarms
— SLAC ran udsch (A1X,Sun) « Timing
— Michigan ran tt (DEC unix) — ~2 mins/event for udscb 500
— PennranZZ, WW (AIX) GeV on 400 MHz Solaris
— Colorado ran selectron pairs
(DEC unix) e Platforms
— Codeinstalled but yet to run — AIX
production at Vanderbilt _ Solaris
(DEC) & FNAL (Linux) _ DEC Unix
— Linux
* datarepository at Penn « compiler bug - can only run non-
e ‘push’ scriptsfor file transfer optimized
from farms — Windows
e server accessviaJAS
» ftp access for Root
11 Nov 1999 BABAR Tutorial
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e Tracking

File Edit ‘“iew Ophions

I|Tra|:|-: mMomentum l

R.Dubois

— revised algorithm from
tracking working group

— use lookup tablesin (coso,p)
for resolution for each helix
parameter.

* tables produced by Bruce
Schumm
— code & doc available from web

— based on Billoir NIM 225,
325(1984)

Menl = 5000

700

5 GeV
Tt
Large

BOO

200

400

a0o

200

100

Mean = 4 50067

R = 0413215

446 497 495 449

5

501 502 503 504
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R.Dubois

Track Resolution

D.lﬂﬂﬂ_lllll T T T T T TTT T T IIIIII| T T T IIIII| ]
0.0500 — S
0.0100 —
£ o.pps0— 0.1000
"I:I::' L
B 0.0500
0.0010 |—
H 0.0100
Q0005 —
I 0.0050
i a i
L1111 | 1 1 1 L1 11 I| 1 1 1 L 111 I| 1 E
1g0 10l 10%
T (GeV/e")
0.0010 | —
[ ——— TPC INNEE RaDIUS OF 25 CM ]
0.0005 — F=1CEV _]
VS p N TPC INNER RADIUS OF 50 CM
u‘{]{]nl 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1
-2.0 -1.5 -1.0 0.5 0.0
logal L —roa(8)]
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FaStM C R.Dubois

Calorimetry
— extrapolate fina stgte particles Fle Edit View Dptions e
tO Cal fl’Oﬂt face (l Inear or Cluster Energy I CEE
heIIX) _ Me rt= SO
ly <X >, <A> for each Cal “E o
— su <Xy>, <A\>for eac :
A ) s 5 GeV
to pick shower start point -
. 350
— hasits own geometry spec for =TT
300
barrel and endcap cals. = Large
250
— Performance specs: 2008
« Small: 150F
— EM: o(E)/E=0.12WVE O 0.01 00
— HAD: o(E)/E=0.50VE O 0.02 :
« Large e
— EM: o(E)/E=0.15VE [0 0.01 N [ S R |
— HAD: o(E)/E = 0.40VE 0 0.02 o 1 2 3 4 5 B 7 8 39 10
» Both have o(x)=1 and 5 cm for
EM and HAD.
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Eile Edit Miew Options

MC Truth for udsch

Inspect Classes

11: AN A erevgy from :ﬂ.mr-a*
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0.03 gevent on 400 MHz Sun



udsch Detector Quantities

Small

faim | Theole Mameniu

saq

2p

2aq

2aq C

2a0af-

Tl a0
a hew
a4 100 a0 300 M0 500 610 TOA a

Wemn =513

ZE AME = 15gET

a4ag

504

Clusters|

gl b b b b Ik Lo

d 100 Xd 3dd A1d 500 510 Fad
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R.Dubois

What you get from the FastM C

o Tracks e MC Truth table
- (Xy.2), (Py Py: P, & IP — sameasfor fullSim
— charge
— helix parameters and diagonal
error matrix

e Cdorimeter Clusters
— <c0sB>, <¢>, 2E

— list of MC parents and how
much energy they contributed
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Miscellany

 Trandated ‘standard’ thrust and jet finders to Java and Root
— submitted the Root versions to Root-central after Sitges

o Code Management
— Full Smulation codeisall in CVS

— created project package to manipulate environment variables for
TEST/DEV/PROD by facility (eg CAL, TKR, Util)

» Developing test suite for verifying new code versions

* Interesting competition between JAS & Root use
— no one (yet) to ask for PAW
— JAS seems easier to use; fewer features

— Root can do everything, but it's much harder to figure out how
* most users gravitating, so far, to JAS
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Plans: Detector Designs oo

Suggested layout of Vertex Detector for future
e’ e Linear Collider (Updated November 1998)

M— Slhgle CCD Lengths ———wd4———— Single CCD Lenglthzy ———

Barrsl ‘I.

Barrel 2
Barrel 3

Barrel 4

Barrel 5

F Y

Quter Cryostat Length 340mm

» Forward tracking added to L design ¢ Finer calorimeter segmentation

¥

« Smaller radiusvert.det. inL design ¢ revised beampipe and instrumented mask

11 Nov 1999 BABAR Tutoria
SLAC



Beam Backgrounds Overlays

Background particles from Guinea Pig
machine simulation

We plan to create a separate library of
background events to overlay on top of
the generator events.

Will have to apply cuts to the GP output
to allow areasonable particle count

large fraction don’t get to the beampipe
because of the B field (by design!)

11 Nov 1999

R.Dubois

4000 Beamstrahlung particles
in the Small detector

(A normal event will have
88,000/bunch x 95 bunches/train)

l
||II
I

I I
|
4
{
|
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R.Dubois

Plans (cont’ d) . Event Display

— develop 3D displays
* Root prototype does 3D

« WIRED for JASisinthe
pipeline

e Parameters handling: XML

— flexible design package makes
parameters ‘volatile

— need method to allow accessto
params from all stages
(ssmulation through analysis)

— imminent
e Moveto GEANT4
— Gismo gave us two years value

e Improvementsto FastMC
— cluster merging in calorimeter
— correlated errorsin tracking

and training o Carry on with Reconstruction
— it haslimitations Tasks
— production G4 version released — Track finding/fitting already
e Binary 1/0 going well (M.Ronan’stalk)

— exploit tremendous

— ascii fileslose numeric .
segmentation of Strawman

recision . :
_p _ calorimeters with good
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