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CMS DAQ Baseline (TP 1994) [

Level 1 : Detector Frontend 40 MHz
Trigger PR S e —— L T T Readout 105 Hz
£ 1 T — H 1 | i_H ISystems
6]
ME::;Lr M Builder Networks Controls 1 Th/s
T —+1 | " 1 | 1 { |Eiter
| | | | | ] S}'Stems 102 HIz
Computing Services
Level-1 maximum trigger rate 100 kHz No. Readout systems =512
Average event size 1 Mbyte No. Filter systems =512xn
System dead time = ..% No. (C&D) network ports  =10000
Builder network 1 Terabit/s MNo. programmable units = 10000
Event filter computing power =5 10 MIPS Event flow control =10% Mssg/s
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Staged Event Builder INFN

[ .

@ FED

! Number of links = fixad ml

[Ee——1 2004. Pre-series (64x64 EVB) EVB staging by switch expansion: '
2

IJ—_l' | . . . . Linzar axpansion
- Readout unit must allow multi-FED link merging —>
M

o

-
ﬁ 2005/6. DAQ-0 (DataLink 100%, DAQ 25%) - Expand the switch via a fabric structure

e H |

[

2005

[C=—=—— 2006/7. DAQ-1 (DataLink 100%, DAQ 50%) - RU Design and choice of technology in 2003
%ﬂ - EVB stages are based on the same technology 20

[H==—=1 2007/8. DAQ-2 (DataLink 100%, DAQ 100%) Performanggs mugt S{?ale with Size 20
[H H - System efficiency is highly factorized (failures in one

RU or one switching node halt the entire system)
—

EVB staging by event mutiplexing and DAQ slices
- 64 8x8 "' switches (FED builders. FB) group FED
fragments by 8 and divide the time (events) into 8
domains (NoEv Modulo 8). The result is a DAQ made
of 8 independent systems (slices).

Each slice consists of 64 RU, a 64x64 EVB, 64 BU
and associated FUs. A slice can read up to 12.5 kHz
- Allow easy staging (e.g. in 8 steps) each step runs
as an independent system and it may be
implemented with a different technology

- Use the 64x64 preseries as basic unit

"' 8x8 FB is a simplification it is NxM where M is the number of slices

Increment fabric x.y size

Little Builder
ax8
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General DAQ Architecture S

Data to surface: The DAQ system consists of two parts:
Average event size 1 Mbyte - The front end electronics readout and the data link to surface
Mo. FED s-link64 ports =512 ) ) .
DAQ links (2.5 Gb/s) 512+512 - The DAQ core implemented as 8 DAQ slices each processing
Event fragment size 2 kB . .
FED builders (8x8) - B4+64 a fraction of the trigger rate
. - 1 I -
'Side' View Front' view
Level 1 Level 1 %= |
Triager Trigger Detector Frontend ’ED
I N | L | | 1 | | | Ei: DAQ links
8x8 FED Builder M | 8x8 Buildeq
I [ 1 Ie l |_I I'I-'.'—'-'-IFheadmut
RU |4 R, 1 H [ 1 H «ITni
I I I I | I 1 I dnits
Event . . Control
Evml | x 8 Manager P  Readout Unit Builder (64x64) ﬂ"ééﬂ .
I I ] ] | ] 1 ] .
| +— T I I L 1 Builder
By = -l--l--l-—l- —F.-F.H‘-' Units
i ' — 1/8" DAQ slice:
FFN Lv-1 maximum trigger rate  12.5 kHz Filter Farm Network (64xn)
Builder network (64x64) 125 Terabit's
Event fragment size 15 kB
Readout/Builder systems Filter
Ewvent filter power o 5 TeraFlo -
Event flow Emntru = 10° Mssgfsp Sub-farms
Local mass storage 5 TByte
1/8* DAQ slices
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Tracker & TriDAS INFN

Detector FED

3 EAPVs ;_)I:} 0O ©
: i _[,;Ql'ro DAQ\
:”ui%
rang| DCU | (o]
Front-end o E FED 1 [rren Dat:l To VME (spy Channel) |
Module j Path
Control
Loz () K-t Trerx| | PAth
@]
o % 8 ::Ffﬂc Control Path
e || To VME (spy channel)
CCUM ASE
| DAQ |
Level 1 E Detector Frontend
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e Readout \ 4
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11 AWwiNNG] WSl WUl "\(vgllllg Ur\“( LI =4 b Y & Tr'aCker' LUCia Silves.l'ris 7
26 April 2002




/j
Expected Tracker data Rates SN

® Study exists, but must be improved for DAQ TDR
http://tomalini.home.cern.ch/tomalini/readout.pdf

Data-Handling
Results depend on - Mini-workshop Dec 2001

Ian

® Tracker strip occupancy:
(PYTHIA simulation ? Heavy ion collisions ?
detector simulation ? Clustering cuts ?)

® Knowledge of readout electronics
(Detector->FED cabling map ?)

lan Tomealin DEST2/2001 1
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Tracker Strip occupancy ok
Strip occupancy -- fraction of strips associated
with clusters by FED (on-line) cluster finder.
» 0.04 ¢
g -
§_ 0.03 —_._
3 -
g 0.02 ¢ P
a N o
£ 001 I e
0] C —
g D :II|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII$IIII’II
3 1 2 3 4 5 6 7 8 9 10
Barrel Layer
bata-Handling Barrel—rg detectors
Mini-workshop Dec 2001
Ian
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Tracker Strip occupancy INFN

PYTHIA Mini-Bias Tuning
® MSEL=1 or 2 ? (Exclude/Include non-elastic,diffractive events).

+ LHCb says double-diffractive events non-negligable.

® Number of superimposed events at high luminosity ?

¢+ MSEL-=1 — ©0=55pb = 17.3 events
— All CMS-PRS groups do this except us |
¢ MSEL=1 + double-diff. = ©=70 pb = 24 events
— LHCb do this correctly, and ATLAS and b-tau don't !
+ Systematic error ? ATLAS estimate + 28%.  pata-Handling
Mini-workshop Dec 2001
® Parameter tuning ? L

¢+ CMS uses fit to old Tevatron data. LHCb uses fit to newer data.
+ How reliably is momentum spectrum predicted ?

Tracker General Meeting DAQ TDR & Tracker Lucia Silvestris 10
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Tracker Data Rate per FED INFN

® Raw Data mode :rate=Tx[112+ 2x128*(96fx10/8)]
® Zero Supp. Mode: rate = T x [112 + Sx2x128*(96fx2)]

— data format dependent (see next talk). Data-Handling
Mini-workshop Dec 2001
Ian
® Data rate from a FED depends on occupancy of the detectors
it reads.

¢ Soneed Detector — FED cabling scheme (from F. Vasey et al)
¢ Scheme currently implemented in EXCEL Il Should be in ORCA.

® 2 or 3 FEDs connected to each DAQ Switch input.

+ We must help device FED — DAQ Switch connection scheme.
¢+ We must estimate data rate to each switch input.

lan Tomealin 061272001 h

Tracker General Meeting DAQ TDR & Tracker Lucia Silvestris 11
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Tracker Data Rates per FED INFN

&

40 L\\ ——p-p

—=— Pb-Pb (L1 =1KHz)

(L1 =100 KHz)

Data Rate (MB/s) per FED
&3]
=

20
ﬂ 1 I I I 1 I I 1 1
1 2 3 4 &5 6 7 8 9 10
Barrel Layer Number
lan Tomalin 06/12/2001
Tracker General Meeting DAQ TDR & Tracker
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A
Tracker Data Rates per FED INFN

Data-Handling
More detailed numbers also exist ... g‘:"wm‘ksmp Dec 2001

(Variation in FED occupancy within a barrel layer or end-cap disk.)

Lirvel 1 rabe (KHz) 100
# o header byless 112
rBEII'I‘E| TBE1i THB2 TE3 TIE4 TOE1 TOR? TORI TOB4 TOBS TO8AR I
of phi sacior 2 38 48 54 42 8 54 &0 &6 74
# Dt / phi sector 3 3 & 6 & & B £ &
Todal # osls § ayer 168 228 2706 IZ4 252 288 24 60 35 EE L]
ARUdal: r-phi [+ E 4 4 [+ 5 d A L]
APidet staneo 8 i ] o 4 Fl 0 0 0 0
Todal # APV | layer 2095 2736 1104 1296 2520 2000 1206 1440 Z3T6 664
Maan stinp occupancy: r-phi Q.02 001E 0mF o012 0013 0 o D0y Ouig LERLTEE
Msan sirip octupancy: slines 0.031 01 o 0O o018 Q016 i} [l Li] 0
Maux possible § APY / FED 182 182 182 182 B0 180 482 182 182 @2
Min possble £ FED's 1 1% i 7 14 18 7 ] 12 14
Max possible @ Dels f FED 15 1E 48 4B 18 18 &8 4E 32 32
# of 'miore full’ FEDs 7 -] 4 E 14 18 B 4 0 14
Dest | FED 1= 1E 48 45 18 18 4R 4E a0 aa
Riews [ FED 267 267 800 BO0 300 300 800 800 500 500
Unused fibiss / FED 0 0 i 0 6 B D 0 6
Crata Rads / FED (MB/s) 1513 ST 504 EG.a THG 434 57 .6 44.0 283 274
of lass full FEDS 4 ) 2 2 0 0 2 4 4 1
Det | FED 14 14 42 4.2 i a a2 42 24 24
Riows [ FED 233 £33 7.00 100 Qe .00 T.00 7.00 £.00 4.00
W Unused fibers § FED 12 12 12 12 [H] 4] 12 12 24 24
Diata Rade / FED (MBJs) 1337 866 804 599 D0 00 517 39F 247 M0
Toslal FED's 1" 16 B T 14 18 T E 14 15-'
|
lan Tomalin 06/ 2/2001 !
7 1 AW IVw! - el 1wl WAl IV‘UVIIIIS - ‘“ P WY WA 1 AW IVw! I Wi W Il Ve Jd Il ' A
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Tracker Data Rates per FED , INFN

Data-Handling
Mini-workshop Dec 2001

Fvent to event data rate varnation also needed. Ian

- Entries 196
40 Mean 149.1
- RMS 27.30
S .
30
25
s +
10 b + +
5 E * o
ﬂ :. R T R T .-I P R T T g | .*. T T
0 50 100 150 200 250 300
Data rate (MB/s) per FED in barrel layer 1
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What has been done.. INFN

Update Tracker Geometry for TIB,TOB and TEC

Update values (using x5b October 2001 test-beam data) for
capative couplings, S/N

Test-beam and Data Handling framework inside ORCA
- Study PSI test-beams Data in May
- Study Tracker Data Rate per FED
- Study different FED cluster algorithms using test-beam data

Started studies on Minimum bias tuning
- Changes has been done in COBRA
- Next report foreseen on 14 May in Tracker b tau meeting

Tracker General Meeting DAQ TDR & Tracker Lucia Silvestris 15
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What still missing INFN

Detector -> FED Cabling in ORCA

Data Format and Data compression in ORCA

- The studies on Data Format and compression has been
done from Gabriella (see presentation in the Data-
Handling mini-workshop December 2001 from PRS
Tracker-b tau WEB Page)

FED grouping in order to balance the fragment
data size info the DAQ switch

Input from Heavy ION group on Tracker
occupancy

Put dynamic range in ORCA

Tracker General Meeting DAQ TDR & Tracker Lucia Silvestris 16
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Tracker Control System INFN

+ Description of Tracker Control System for
the two different components

- The standard "slow control item” I.e. High
Voltage, low Voltage, gas and cooling system

- Configuration management of the Front-end
Electronics, Synchronization and Calibration
done using a detector local DAQ.

+ All this has been described in Tracker
Online Meeting from Pier Giorgio, Maki,
Fred, Laurent, Karl, Nancy....

Tracker General Meeting DAQ TDR & Tracker Lucia Silvestris 18
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High Level Trigger (I)

Overview of Physics Reconstruction and Selection

- Strategy and reconstruction on demand
- Trigger level definition
- Partial event reconstruction

Summary of Level-1 Trigger

- Calorimeter Trigger description
- Muon Trigger description

- Level 1 Trigger Table

Detector and Level 1 Simulation

- Detector geometry
- Tracker, muon, calorimeter
- Detector simulation (Digi)
« Tracker, muon, calorimeter

Tracker General Meeting DAQ TDR & Tracker
26™ April 2002

Lucia Silvestris 20



High Level Trigger (I) INFN

- Raw data formats and basic detector reconstruction

- Tracker
- Read-out Data Format
» Zero soppression
* ' Cluster Reconstruction
 Track Reconstruction
- Vertex Reconstruction

- Muon
- ECAL
- HCAL

Tracker General Meeting DAQ TDR & Tracker Lucia Silvestris 21
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High Level Trigger (IT) INFN

- Physics Object Selection and Results
- Electron/photon
- Muon
- Jet and Missing Et

- Tau
- B

Tracker General Meeting DAQ TDR & Tracker Lucia Silvestris 22
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Tracker @ HLT INFN

* When the Tracker could be used in
the High Level Trigger Chain??

- None! The current DAQ design provides
fully assembled events in the builder
units after Levell

- All tracker Digis available
- The only constraint is

+ Why we would use the Tracker as
soon as possiblel

Tracker General Meeting DAQ TDR & Tracker Lucia Silvestris 23
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Partial reconstruction INFN

- Basic idea: do the absolute minimum
of reconstruction needed to answer a
specific question

- Use the same reconstruction
components as the full reconstruction

- No need for writing, debugging,
maintaining several tools for same task

- No compromise on efficiency or accuracy
except from limit on number of hits

Tracker General Meeting DAQ TDR & Tracker Lucia Silvestris 24
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A
Example: Tracker L2 muon trigger SN

+ Conditions:
- High Pt threshold - around 15 GeV

- Primary muon: transverse impact parameter below 30
microns

- Direction known from L1 with 0.5 rad accuracy

- Tracker information needed: confirm existence
of track with the selection criteria above

+ Using regional seeding and Pt cut in trajectory
building, it takes about 10 ms to reject L1 muon
candidate

Tracker can be used at-Level 2!

Tracker General Meeting DAQ TDR & Tracker Lucia Silvestris 25
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Btrigger algorithm INFN

Input: L1 jet

PixelSelectiveSeeds | <

CombinatorialTrajectoryBuilder | <

PixelLines [ Danek]

*Minitracks with pixel hits
PV from pixel
_*AR around jet directions

~

*Stopping condition

at n hits

Tracker General Meeting DAQ TDR & Tracker Lucia Silvestris 26
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G(ptmc_ptsim) [GEV.JFQ%

/‘)

Partial Track reconstruction crim

esolution transverse momentum ~—  Resolution transverse 1P
* 0<n<0.9 5 E 0<n<0.9
11 B = 80 |-
5<piGeV,/cl< 10 E 5<pGeV/cl< 10
® 2 pixel hits _?p 70 ® 2 pixel hits
0.8
® 3 pixel hits ED 60 ® 3 pixel hits
0.6 & 243 pixel hits © } & 243 pixel hits
50
0.4 {
40 3R
z T 0 T I
i ? . t 1T | I
0.2 ,.' 30 | Ly 11
. ! e e o 9 ; I |
0 2 4 6 8 10 12 o 2 4 o6 8 10 12
Reconstructed Hits Reconstructed Hits
Good resolution with only 5 hits [Riccardo]
Tracker General Meeting DAQ TDR & Tracker Lucia Silvestris 27
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INFN

Region of Interest N

Trock Selection — AR — bb somple different jet energy

secondary tk vs delig

secondory tk vs delio A R

Tracker General Mee
26™ April 2002
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° " - Average humber of tracks
~—\l4
4‘212 @ Secondary :z 100 GCV Sﬂmple
o.M . [PYTHIA/Lucell]
> T
Q) 6 #,,.:ﬁ 6 e
ey e : P AR cut | All | 0.4 | 0.15
D2 T Primary | 15 7 35
.6 0 0.1 0.2 0.3 0.4 0 0.1 0.2 0.3 0.4
N—4 secondary tk vs delta secondary tk vs delta
Y r ? L ’ Secondary | 12 12 10
S o .
= ; Best Region of Interest
S 5 AR<0.4 [ Livio]
# . 80 Gfi__-—-"'f— 4 40 GeV

2 T 2 e

~F '_'__.—"'_'d_'d_'_.
%o ) 0.1 0.2 0.3 04 ‘o '#0.1 0.2 0.3 0.4




Efficiency

Efficiency bb jets o
Jet info from Lucell E;=100 GeV ~ AR<0.4
1.000 — , 0.0120
| Track Efficiency (for b tracks) (5 hits)
0.800 - — +.0.0100
i 1 [\
0600 0.0080 ;
| / 1.0.0060 |
0.4%0 | 1.0.0040 :‘?
0.200 Fake Rate (5 hits) 100020
0.000 \ \ \ 0.0000
0-0,7 1,2-1,6 1,6-2,0 2,0-2,4
n Range
Fake Rate below 1% [ Riccardo]
Tracker General Meeting DAQ TDR & Tracker Lucia Silvestris 29

26™ April 2002



b-tagging efficiency

/‘)

B-tag performance R

I - E;=100 GeV jets

 E=100Gev

sz « - barrel0<|n|<0.7

s« * .« Rejection factor u
w Lt jets~10withb
T ___________ ________ ______ ___________________ ___________ ________________________ <80% (online)

0.3 :_ ................. ........... ........ ............ ...... ................... ........... ........................

0.2 : * sip{!dntr=2 oﬂlLuoeIIT- OFFLINE
0.1 E— ----------------- ----------- -------- ------ ------------------ .stp2dn1r=25httsL1 HLT [ga61’le[e]

ot
©
I

e
o
|

Dw-z i — 1;1 | E—— Jet-tag: 2 tracks with
mistaggingrate. 5;,>0.5,1,,1.5,2.,2.5,3.,3.5 4.

Tracker General Meeting DAQ TDR & Tracker Lucia Silvestris 30
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40

30

20

10

Sign flip of IP INFN

) 100 0.14 |
OFFLINE +
B Mean —0.5079E—02 D12 =
O 1 RMS 0.91B65E—01 01 L
a ~ UDFLW 0.000 T E L 11
_ n ® OVFLW 0.000 008 O uce
ALLCHAMN 1142, C
0.06
C 0.04 |
0.02 |
O E 1 L |’ B i l‘--l’—‘l"—i-—-lh—-
— —10 5 10 15 20
~ 0,16
o1 b ets
N 0,12 B
01 F
008 |
L 008
0.04
O_IIII f T P AT T T N T I il 1 []02:—
—D.4 —0.3 -02 —0.1 o 0.1 0.2 0.3
0 = =l L
—10 20

L1 jet (poor) resolution in
n and ¢ (0~0.1) [ Livio]

nr‘ec_ nSim

Tracker General Meeting
26™ April 2002

Transverse Impact Parameter (HLT)

2d ’rmnsver'se IP sign
flip [ Gabriele]
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Jet axis measurements INFN

0,=0.112

L —
Erarig 33
Wi Ty
B 14 FEE S
I L L) a
o =t a
M| CHAN P
Treal Tzam ¢ 23
1 e R ]
n ® h Sgs 11 3AE T
| 1

70 ms CPU 12 jets n

B

aq,~0.034

0,~0.025 " ﬂ 0,~0.024
+2ms CPU  1jets+Tkn  Lljets+ Tko [ Livio]
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b-tagging efficiency

07

0.6

0.5

04

03

VI

D

E. = 100 GeV

S TN O O U T i
o

e — ........... ........ ...... .................. ‘

k- sip2d ntr=2 offl. Lucell-

sip2d ntr=3 offl. Lucell
sip2d ntr=2 Shits L1 |

) |ip2d| ntr=2 Shits L1 |

- sip2d-ntr=2 Shits L1Tk-
sip2d ntr=2 5hits Lucell

/‘)

L1+Tracks B-tag INFN

C

E;=100 GeV jets
barrel 0<|n|<0.7

Online performance
is better with
L1+Tk jetsll

} OFFLINE [Gabriele]

HLT

l 1 1 1
107 10"

Tracker General Meeting
26™ April 2002

mistagging rate

Jet-tag: 2 tracks with
5°05,1.,15,2.,25,3.,354.
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A

Timing bb jets INFN
g bb | R
Jet info: Lucell
0.500 E;=100 GeV
5 0.299C no PileUp
N 1
; 0.300 - O Tagging
% E B Reconstruction
N 0.200 | O Pixel Readout
I i
= 0.100 |
' ! AR<0.4
i 5 hits

0-07 1,2-1,6 1,6-20 2,0-2,4
n Range maxCand=3

Increasing of reco time towards forward regions
Tagging algorithm: <10 ms/ev Wl [Riccardo]

Tracker General Meeting DAQ TDR & Tracker Lucia Silvestris 34
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Timing measurements INFN

- Pixel Readout: PixelReconstruction: :doIt
- Seed Generator: PixelSelectiveSeeds: :seeds

* Trajectory Builder:
CombinatorialTrajectoryBuilder::trajectories

+ Trajectory Smoother:
KalmanTrajectorySmoother::trajectories

* Trajectory Cleaner:
TrajectoryCleanerBySharedHits::clean

* Trajectory Builder: CombinatorialTrajectoryBuilder

[ModularKFReconstructor::reco]
+ Tagging: BTaggingAlgorithmByTrackCounting::isB

Tracker General Meeting DAQ TDR & Tracker Lucia Silvestris 35
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Secondary Vertex INFN
C
[ Pascal] ereo(%) | <tracks> | RMS | <t>[ms] | o(t)[ms]
bb 61+3 10 3 90 70
uu 1.0£0.2 7 3 40 30
CPU time rises as N2: . .
- AON?) vertex fits, i.e. 5 4
: S /
track propagations + N -
matrix algebra 5 /—
50 GeV barrel jets < o o //
Can be improved by at least é); )6 /- |
a factor 2 doing track 5 . VI
linearization only once = 7
+= oo :
> L £ Do |
% ’ -___— 0 ‘ 30

N tracks in both jet cones

Tracker General Meeting DAQ TDR & Tracker Lucia Silvestris 36
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Tau case: Isolation Algorithms  ~3

Signal vertex identified by:
Pxl: leading track (P;>3GeV)
Trk: best signal vertex signal’coné
candidate from pixel
Reconstruction.

leading track

Both algorithms count number
of tracks inside signal (Ng;¢)
cone and isolation cone (N;¢,)-
Events is accepted if leading

track
exists and Ng;; = N;¢, (
Pxl: use pixel lines (i.e. tracks Y

reconstructed only with pixel layers).
Trk: use regional tracker reconstruction.

Tracker General Meeting DAQ TDR &;iglaalevertex Lucia Silvestris 37
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A. Nikitenko

H->21 -> 2j selections at HLT with Pixel data only.

0s 3+2 pxI e 241 px

% " L HLT efficiency for H—> 2xr—>2 ) 0 7'5 HLT efficiency for H—> 27 —> 2j

= 075 oy only, L=2X 10%¥em ™2™ A L2Px| ohly, L=2X10%em™s™

T 07 T 07

© 0.65 [ R.=0 R 5. vOrE 7;0 [~ $,0.55 L Rs=0.07, Re 15 varie 2—0.5

(4 - [ r

$ 0.6 * l 0.6 [ i

% 0.55 —3%2 2055 2+1Px |

O i O I

e 0.5 =+ o 0.5 *

= I S I %

045 B +0.45

<3 == =] o -

N 0.4 Mi==200-GeV o 0 Mi=200-Gev

- of - ™ " I i N !

w0.35 Mi=500 GeV w0.35 | Mi200-Gev

0.3 - % 0.3 3 —
3 2
10 10 10 10
e(QCD) £(QCD)
CPU estimates with Pentium Il (Coppermine); cpu MHz : 600.
Pxl Tau ID steps ; Time (sec) 3+2 vs 2+1 pxl qcd 50-80 qcd 120-170 H 200 GeV H 500 GeV
Pixel RHits reco (getData) 0.0580/0.0420 | 0.0570/ 0.0400 | 0.0550 / 0.0400 | 0.0530 / 0.0390
Reco pxl lines and vrix (doit) 0.0590/0.0390 |0.0570/0.0370 | 0.0490 / 0.0320 | 0.0450 / 0.0290
Px| Tau ID for 1-st jet
~ 0.001 ~ 0.001 ~ 0.001 ~ 0.001

Px| Tau ID for 2-nd jet

Total time (sec) 3+2 vs 2+1 pxl

0.1180/0.0820

0.1150 / 0.0780

0.105/ 0.0726

0.0990/ 0.068

Total time (sec) 3+2 vs 2+1 pxl for 1GHz CPU

0.0710/ 0.0490

0.0690 / 0.0470

0.063 / 0.0440

0.0590/ 0.041

Tracker General Meeting
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H —» 2t > 2 Jets Selection with Tracker )

Pcut=5GeV Pcur=5GeV INFN
0.7¢
R =01 i R =0.1 L/
22 006 R-=0.2+-0.45 0.65F 2= 006 R.=.0.2--0.45
g ‘ g STAGED SCENARIO
0.6f 0.6}
: A E
0.55f ’3 + 0.55 2 1
e [ P [ :
[&] C t _ — r
5 o5t * L’ . 5 o5
o [ T Q [
£ 045 W = g
S 04s] 4 0.45F
¥ o4 = ¥ o04f -
= A i : .,
03 ; U.J.); #7,*
0.3 0.3} A
025 2Tk M -506-Ge V- 0.25f 12Tk N 500-Ge V-
i e 1.2Tk; M, 200 GeV i e L2Tk: M,, 200 GeV
0.2 3 2 0.2C 3 =
10 10 10 10
QCD Bkg. Efficiency (P bin = 50-170 GeV) QCD Bkg. Efficiency (P bin = 50-170 GeV)

Tracker Reconstruction steps (for single jet) :Time (sec) 3+2/2+1 (1 GHz cpu)

Bkg mH 200 mH 500
Pxl Reco 0.070/0.050 0.060/0.044 0.061/0.044
Trk Reco 1s' Jet 0.215/0.300 0.063/0.106 0.062/0.100
Isolation for 1st <0.005 <0.005 <0.005
TotdFTime 0.290/0.351 0.124/0.152 0.127/0.145
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How to reduce tracking time )
INFN

- Reconstruct tracks inside Ry only

PRt P - Find LT:
/’ = >3 - If LT doesn't exists stop everything
r " \ - If LT exists apply isolation on rec Tk,

2 if it is not isolated stop everything
)|+ If event is isolated go on

\ h= /’ reconstructing also tracks inside
M E. [4
\ / region between R, and R,
N\ /2 ; . i
SO fiar Apply isolation to all tracks.
Ry = 0.45
Tracker Reconstruction steps ( ) :Time (sec) 2+1 (1 GHz cpu)
Staged'scenario Bkg mH 200 mH 500

Total Time (px| + Tk + iso) 0.351 -> 0.216 0.152 -> 0.136 | 0.145 -»> 0.126
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Only 3+2 Pixel scenario

» Higgs mass = 200, 400 GeV/c?
L1 Calo = 1 t-jet, E; > 80 GeV
L2 = Missing E-x (MET) + L2 Tk:
- MET > 80 GeV

- L2 Tk: isolation + hard pt,,; on leading track

* Final Goal is a bkg rejection ® 30 after L1 and
MET cut.
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0.7
R =01
0.65 g“ Ega 3’61‘12 =17225.GeV . d
T - L2Tk working point:
0.6
. /;t R,=0.1, R=0.065,
E 0.55 f RI=O‘4
Z o3 /gf‘ P, LeadTk > 20. GeV
I 045 i
0.4
0.35 TR M, 400 GeV PTLeadTk > 20 GeV:
e L2Tk: M, 200 GeV
TS 107 Time reduces again:
QCD Bkg. Efficiency (P bin = 50-} 70 GeV)
. ; 216 -> 192 msec!!!!
Simone, Giuseppe
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Exclusive channels INFN

B.—>J/y o—pp KK
900 events cmsiml122/0ORCAH34
Generator Level:

p;*>2 GeV, p;%0.5 GeV [y, K inside Tracker]

Timing: | @ 1 6Hz cPU 3 | Staged
[s/ev] Pixel | Pixel

Seed Generation | 0.195 | 0.086
Full Tracker chain| 0.300| 0.179
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26 April 2002 "NiRita



/')

Channel reconstruction Caim

L1 Muon trigger { £€=30.4% (notrigger cut L1y, at least 2 )

[ LazySeeds [WVikita]

LazySeedGeneratorFromPixel | 4 An<0.5 Ap<0.8 PV+0.5 cm

| (around L1 p direction)

‘stop: p<2 GeV @ 50

CombinatorialTrajectoryBuilder |< hit=6-or G(pf)/ pT<O-02

\maxCand = 2 [default: 5]

~

J/y mass reconstruction [J100 MeV window around M7y

[ Nikita) £=24 .8 [staged pixel:19.9%]
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Tracker @ HLT INFN

- Today ...

- We achieved close to 100-150-ms CPU times (or better)
for complex HLT tracker algorithms (if we consider the
DetlLayer improvement see Teddy presentation at
Tracker General meeting) in February 2002

- The fracker can be usedat the first stage in the High
Level Trigger on all events

- Tomorrow ..

- Further improvements foreseen:
- -Regional Seeding speed up-in case‘of PileUp and High Luminosity
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Tracker @ HLT (Next Steps) R

- When high luminosity samples will be
available.. (already produced should be moved

at CERN)

- ... more and more realistic environment
(Staged pixels, PileUp, High Luminosity, Mis-
alignment)

» Tau studies with high luminosity
- B studies with low and high luminosity

« Muon and electron studies (with PRS Muon and
ECAL) at low and high luminosity.
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- Physics Selection

- Higgs-Searches
- SUSY Searches
- B Physics

- Control and Monitoring
- Calibration
- Alignment

Tracker General Meeting DAQ TDR & Tracker
26™ April 2002
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P 1 Alignment Tools ok
* ORCA Alignment Tools (Helge, Britta)
- MC generation with perfect geometry

- simulate arbitrary misalignment at reconstruction
level
- study track reconstruction (efficiency/resolution)
- test alignment procedures
- apply alignment procedures

* reflect structure of physical components:
- realistic misalignment scenarios
- minimizes later alignment parameters

- Now the same tools are used also from PRS
Muon (Celso Martinez)
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Alignment Conclusions INFN

- Alignment Tools: they work v
- one can still add functionality

+ Alignment studies:

- reconstruction is uncritical up to even
Imm/1Imrad misalignment (10 times more than
survey/laser-alignment accuracy)

How the mis-alignment affect the
Tracker at HLT ...

+ Be patient.. Wait July...
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DAQ TDR Conclusions INFN

First version now frozen, on the Web, for internal
consumption.

- HLT chapters untouched wrt last version. Currently working on
quick edit.

- Major changes needed respect the first version (for Tracker at
High Level Trigger)

Nest step: non-HLT part of TDR to be edited until May
24

- HLT-part to be updated until then
- Contact for PRS Tracker (Ariane)

First meeting for DAQ TDR (Tracker) 7 May 2002
14:00

Goal: draft 1 to coll. on CMS week, June 10 (1)
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DAQ Technical Design Report v

Lvl Trigger

C

The Trigger/DAQ project

Data Acquisiion & High Level Tngger

Technical Design Report
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Misalignment Studies (single-1.) R

* track reconstruction (single-u, P; =100GeV)

* random movements of rods / wedges +
setting the Ali.Pos.Err. accordingly

move rods/wedges without APE set

>
g 1 rererereeea e, g ey
2 S .
é [ EM W—« 100 -
09 ™| 200um 00um _10pourm
06 =Y
g —¥—
0.8 Opm  100um e e A h
=0
0.2
PR HO—+0_ o4 o O+ —oH
2 300um  1000um
07 05 1 15 2 25 e H A
L U
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/)
Z—uX events with pileup (low lumi) A

* random movements of rods / wedges
* reconstruct tracks with P; > 10GeV

@025

05 | Oum 1004 %% :u: ; +

07 Z200um 300um '{JDD;IH" | ) f}-l . "5"'?" »-%4 o ;%,

0 1 2 0 1 2
n

[

efficiency
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=
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* reconstruct Z-mass in Z—uu events

- movement rods/wedges G, = Gy = Oy =1000 um

reconstructed Z-mass reconstructed Z-mass form FAKE tracks

30
25
20
15

10

5

0

70 75 80 85 90 95 100 105 110 0 20 40 60 30 100
GeV/c GeV/c
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Alignment with Tracks — Fake-rate ? INFN



