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Speaker list (1)

We had 5 sessions and 23 speakers.

11/17 (Mon.) MC production for LOI
(» Gabriel : “Mokka status and latest developments” N
* Paulo : “Going ahead with Mokka™
e Frank : “ILD Software Status — Preparations for the LOI” Reconstruction
\» Norman : "ALCPG Software Status — Preparations for the LOT”)  jmprovements

(s Jenny : “Kinematic Fitting in the Presence of ISR” )

* Marcel : “GARLIC”
* Ron : “SiD: Separating Detector Performance from PFA Confusion”

* Taikan : “New Jet Clustering and its Performance in Physics Studies”

11/18 (Tue.)

* Rich : “SiD Track Reconstruction”
* Windfried : “Implementation and Application of Kinematic Vertex Fitting in the ILD”
* Fedor : “Performance of the Tracking Systems with the 4® Concept”
* Steve : “Tracking Studies for ILD”

* Dmitry : “Integrated Tracking — Clustering Algorithm”

_* Matteo : “Comparison of Central Trackers for the ILC”




Speaker list (2)

PFA & Detector optimization

(11/19 (Wed.) )
* Mattew : “PFA Performance for SiD”

* Tae : “PFA Implementation and Plans for Future Improvements”

* Stephen : “PFA Algorithm”

* David : “PFA Progress and ILD Detector Optimization™

* Marcel : “Detector Optimization for SiD”

* Lucie : “Multi-TeV Detector Optimization Studies for CLIC”

* Michele : “Sensitivity of Higgs self-coupling at LDC”

* Timothy : “Status of SiD Benchmarking”

* Anna : “Jet Reconstruction and Physics Performance with the 4™ Concept”
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MC production for LOI



ILD data production

ILD 00 (Gabriel)

n @ L | lﬂ http:/ /ilcsoft.desy.de/ pertal /data_samples/ O = Q- Google

| Combi = « generator files produced with whizzard at SLAC(DESY) =
« Standard Model background @ 250 GeV & 500 GeV il
« physics benchmark reactions as defined by WWS =
b » all detector concepts will (essentially) use the same

g :
% generator files for the LOI
g
Paulo E + ILC Soft » Data Samples - iL
Sharing geometry today
Bl ‘ ; ILC Data Samples
,/ -"'3{ LCIO Persistency Framework
( N r Generator files for LOI Benchmark reactions.
(R Pz G S S “SN Generator files for LOI SM background (500GeV)
| - A - b A (A ;
7{ ek _> Generator files for LOI SM background (250GeV)
N \4 kk A Recon- 5 .
i 7;)7_1\:‘ b | = T 3 ILD MonteCarlo Database
Geometry m This database provides you with information ebout several Monte Carlo samples of .
‘\Database _ varicus physics processes using different detector medels. The logical filenames a
Bkl ‘ui retrieved from this database can be used Lo access the LCIO files using log grid v
tools. )
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S1D data production

Benchmarking Sim & Reco Summary*
Process Gen Sim Reco
500 SM 72M v v
500 _top 22M v v
500 _tau 3.2M v F

500 _SUSY - x %
500 bckgrnd ~700 K v 7
500_pairs 1500 e »
250 SM 79M v v
250_higgs ~250 K 4 v

*  Have not completed QA for all events/files to account for crashes, eic.
**  Most whizard events have been generated, awaiting mixing.
*** Will use different field map to accurately track far-forward particles.
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Reconstruction improvements



S1D track reconstruction

A new track reconstruction code in the org.lcsim
framework has been developed.
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Tracking performance for ILD
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Tracking with drift chamber
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Tracking performance was studied
by using simulation framework 1n
4th concept.

w
w
|

b
o0
T | TTrT TT

tracking eff cianay for pt»0.2 Gav, %

B & ttharDCH
B " ttharSiD

96— { * llharlSiPT

e e e T e B e el e e il e e ol
- 5 2 # Bol’lumher clsfoBunch C::gsing
Reduced ms TraCk’ng Perfor’nan ce For DCH: seeding begin from DCH ( small background contribution)
effect — 5T-5T For SiD, SiPT seeding begin from VXD (spoiled by background)
. Drift Chamber - 9 g P ¥ 9

High ms ffect

Matteo



4 Jet + Photon Hypothesis

»with ISR “ sample

Kinematic fitting including ISR

» nice correlation between

» no shift in mass peak
> oMy 3.6 GeV — 2.6 GeV
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Other reconstruction talks

First try on jets: CA Clustering with vertex info
qq at 100GeV ' e potean =
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PFA & Detector optimization



PFA performance for SiD

Comparison with Pandora

org.lcsim org.lcsim Pandora

sid02 sid02 SiDish pair A

Real tracking Cheat tracking (mean)

C|C|90 AEcM/Ecm = 3.1%

qql00 | AEcM/Ecm = 3.7% | AEcm/Ecm = 3.4%

qqZOO AEcm/Ecm = 3.0% | AEcM/Ecm = 2.8% | AEcM/Ecm = 2.8%

So numbers are not so far apart for similar detectors.

(... but what about qq360/qq500? No SiDish data yet -- CPU
time limitations.)




PFA performance for ILD
® PandoraPFA and ILD

* Results obtained with the very new Mokka model of the ILD concept

Performance (ILD) Z —dd,Z —uu,Z — s§

rms90 PandoraPFA v03-p
E = alVE.
Eser ‘EEQSB[ 2VEsi | oe/6; | [~ Full c4 simuration

i e
45 GeV 24.5 % 3.6 % I:_Rﬁallstm «:ietew_:tt:}rE gaps etkc:.
100 GeV 29.2 % 2.0 95 | | - Full reconstruction inc. tracking

180 GeV 39.7 % 20 |l Not yet optimised for ILD

« Calibration not final
250 GeV 49.6 % 3.2 %

* Comfortably achieve ILC “goal” of o¢/E; < 3.8 % over full
range of jet energies of interest at a TeV collider
* For lower energy jets (< 100 GeV) calorimetric resolution more
important than confusion — PFA is doing its job
* Current PFA code is not perfect — lower limit on performance
* Believe moderate improvements will be obtained soon for higher
energy jets, “work in progress” David




PFA performance at high energy

Events'hin

* Study £ mass resolution as function of E,

k-
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rms90 PandoraPFA v03-p

* Results are not unpromising
« For 500 GeV Zs resolution still good E, ogfE Oy

enough to separate W/Z = =
+ For 1 TeV Zs observe significant 125GeV | 2.4% | 2.7 %

degradation 250GeV | 2.5% | 3.1 %
« However, HCAL probably too thin for 500 GeV | 3.1 % | 4.1 %
these energies + algorithm not 1 TeV 4.2 % | 6.2 %

optimised for very high E

1.5TeV | 5.6 % | 8.2 %

Conclude: PFA not ruled for a 3 TeV collider detector David
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Optimization study for SiD

- i
Bi5ish 10 217
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Benchmark physics studies at S1D

Status of SiD Benchmarking for LOI

4 4[5 (GeV)  Final State Institution Fraction of Work Completed
Stdhep  Analysis | Stdhep Geantd PFeco Analysis
1 250 ee H SLAC  SLAC 0.3 03 03 0.9
1 250 wu H SLAC  SLAC 03 03 03 0.9
3 g5 viH —vvee | SLAC  Oxford 1.0 10 10 0.4
3 250 ggH — ggez | SLAC  Oxford 1.0 10 10 0.2
2 250 wH-oww u | SLAC RAL 1.0 0 20 0.6
3 250 ggH —gqutu | SLAC  RAL 10 10 10 0.6
4 500 T DESY Stonybrook | 1.0 10 10 0.1
5 500 tt SLAC  Oxford 1.0 1.0 10 0.9
6 500 # ¥ py | DESY  Oxford 0.9 00 00 0.2
— 250 SM bkegd SLAC - 1.0 10 10 -
— 500 SM bked SLAC = 1.0 10 10 -
Timothy
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Jet reconstruction & Physics
performance at 4th

et 1 hSigBk
__Signal + Background | N TR hZMass
Maan 0e.3 e Entries Y
R,MS 0,08 50
I 2 ndf 215.4 ) 258
120— Prab 0.875 _ Mean BB.47
Constant Ta2i+ 311 L .
o i Mean_wvalue o466+ 0.23 L RM3 1072
B 'ﬁ Sigma 4,482 + 0,282 a0 [
| Constant? 73.26 + 3.62 L i o 52.45/ 56
100— ] Maan_valus2 1243+ 0.2 I
i Sigma2 4,357 5 0.237 a Constant AR
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= 2-jets finding effidency: 96.6%

= E_ cut efficency: 82.2%

= Total selection efficiency: 77.4%

Anna




Higgs seltf coupling at ILD

Roval Holloway

* The two networks give similar results:
— 2 Var. : SN(S+B)=0.57+0.06
— 3 Var. : S/IN(S+B)= 0.54+ 0.06

B-tagging crucial for the analysis

Aralysis SH (8+|3{ S B
Sinple 2 0.%51+001 | 135 1364
NN two variables 057+006| 58 902
NN three vanables 0.54+£0.06 7.5| 1%|
JS+B

* The resolution ( ) to such process is 180% Michele
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Other PFA & Detector optimization talks

Preselection : cos(6) < 0.95, P > 2GeV

Sample Cheater track Full track c
(1000events) Purity Efficiency Purity | Efficiency

tthar (500GeV) | 513(88%) | 583(51%) |476(B4%)|565(49%) 1143

higgs (250GeV) | 327(93%) | 350(57%) |313(91%)|345(56%)| 615
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97.6% purity

Purity

= number of hits from muon
divided by number of hits from

tracks

Photons

2.9% conir.

1.1% contr.

Tae

Neutral
Hadrons

o
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i ‘.c+) Possible future CLIC R&D

Prag,...
refrmfna 1V lisg

1. Time stamping. Develop specific layers in tracker and calorimeter
to reject background events from other bunches crossings ( 0.5 ns
separation).

2. High-field solenoid conductor. Replacement of the pure aluminum
coll stabilizer and replacement of the electron beam welding.

3. Mechanical engineering support. Integration, heavy HCAL, coil,
stability issues, etc.

4. Alternative to PFA calorimetry (e.g. dual readout calorimetry with
crystal fibres).

5.  Synergy of R&D (approved CERN) between LC and SLHC for on-
detector powering and for integrated silicon pixel detectors

To be carried out in collaboration with CERN and outside institutes LU.CIG

Stephen



Summary

* MC production of benchmark processes is ongoing for
physics study in LOL.

* Many modifications of the reconstruction method was
reported. They will contribute improvement of physics
measurement.

* The optimization procedures of the detector design was
shown. The geometries of all the detector concepts were
determined based on measurement performance.

* Physics benchmarks were well studied towards LOI at all
the concept groups. We will be able to see excellent results
in LOL.



