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André Sailer (CERN)
on Behalf of the CLICdp Collaboration

International Workshop on Future Linear Colliders (LCWS)
Belgrade, Serbia

October 6–10, 2014

LCWS 14, Oct. 2014 A. Sailer: ILCDirac Status and Plans 1/15

DDSim a simulation 
package based on 

DD4hep

Frank Gaede, CERN/DESY
LCWS 2014, Belgrade, Serbia

5-10 October 2014

0/18 J. R. Reuter News from the WHIZARD Generator LCWS 2014, Belgrade, 8.10.2014

WHIZARD Event Generation for LCs
newline From Beam Spectra to Higher Orders

Jürgen R. Reuter

DESY Hamburg

LCWS 2014, Belgrade, October 8th, 2014

First look at flavour tagging at CLIC using LCFIPlus 
including beam-induced backgrounds

Philipp Roloff (CERN)
on behalf of the CLICdp collaboration

2014 International Workshop on Future Linear Colliders (LCWS14), Belgrade

PI0 RECONSTRUCTION TOWARD FLAVOR

TAGGING IMPROVEMENT
Masakazu Kurata

The University of Tokyo

LCWS14, 10/06/2014-10/10/2014

1

STUDY OF ATTACHING PI0S TO VERTICES

USING PARTICLE ID FOR FLAVOR TAGGING

IMPROVEMENT
Masakazu Kurata

The University of Tokyo

LCWS14, 10/06/2014-10/10/2014

1

Simulation studies for the CLIC vertex detector

Niloufar Alipour Tehrani (CERN & ETH Zürich)
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• DBD LCFIPlus has been successful 

• NIM paper will be submitted very soon 

(just after English improvement) 

 

• LCFIPlus moves to the next step 

with expanded collaboration 

– Jan and Masakazu already joined 

– Anyone interested is highly welcome 

– We have a developer’s repository (git) 

as well as public repository in svnsrv.desy.de 
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Core Software Tools

Common software used by all concepts
Whizard 2 event generator (J. Reuter)

I Correlated beam spectra, top-threshold, and many more improvements

I But we are still waiting for LCIO output

DD4hep and LC Geometry (F. Gaede)
I DD4hep provides: ‘Framework’ to describe geometry, connection to Geant4,

MCParticle treatment, sensitive detectors, segmentations
I Basically have to implement geometry, specialised sensitive detectors, rest taken

care of generically in DD4hep
F Small modules for lcio input and output (already written)

I ILD detector implemented and first simulation done with it, CLICdp to come soon:
needs thorough testing

I Interface new geometry description with reconstruction
ILCDirac (A. Sailer)

I Grid interface for LC software
I Adopted by all concepts and many users
I Moved to new virtual machine infrastructure, now moving to newer software and

implement some new features
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Flavour Tagging

Successful use of LCFIPlus for CDR/DBD and beyond

Pushing performance: more speed and more precision
Speed (P. Roloff)

I Implement jet different jet clustering inside LCFIPlus, avoid having to rerun
vertexing (slow), when changing jet radius → faster tuning for R parameter

Precision (M. Kurate)
I π0 reconstruction for flavour tagging improvements
I Matching photons in jets to π0’s and attaching to vertices

LCFIPlus expansions (T. Suehara)
I Publishing paper soon
I Ambitious plans for improvements, and volunteers are welcome
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Tracking Related Software

Vertex Detector Studies for CLIC (N. Alipour):
I Full simulation with different vertex detector geometries to study flavour tagging

performance
I AllPix software for pixel sensor test beam studies, is also becoming somewhat

common:
I Digitisation and sensor optimisation for pixel sensor studies

ILD Tracking Software Overview (Y. Voutsinas)
I Resolution goal reached, but looking for higher efficiency
I Studies including beam-induced backgrounds, which can also give real tracks
I FPCCD TrackFinder, or making use of the mini-vectors
I Study dependence on single hit and timing resolution of sensors

Tracking Software for CLIC detector optimisation studies (R. Simoniello)
I Changing detector, and tracker geometry
I Extend existing ILD silicon tracking software from vertex detector to full silicon

tracker
I Study full silicon tracking; and in-homogeneous b-field
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Calorimeter and DAQ Related Software

Photon clustering with GARLIC (D. Jeans)
I Reconstruction of high energy π0 from τ decays, separate nearby photons in

ECal
I Study impact of ECal parameters on this reconstruction

Common DAQ for Silicon and Scintillator ECal (T. Suehara)
I First steps successful: Running producer, writing data to lcio file
I Example of DAQ for ILC, find common solution
I Keep close collaboration with software group
I Combined DAQ should be coordinated among all sub detector groups to avoid

duplication of efforts
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Summary of Summaries

Summary

CLICdp making good use of Grid resources through ILCDirac
Easy to use, at least I rarely hear from users beyond the registration

I But I do see them use the system

Moved to new server infrastructure

Need to upgrade the software, test, and put into production
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Summary & Outlook 

DD4hep now has basic functionality implemented
complete MC-truth treatment 
binding to LCIO SimHits and MCParticles
frst sensitive detectors using DDSegmentation for Trackers and 
Calorimeters

DDSim - new simulation package
has frst complete simulation model ILD_o1_v05 ported from Mokka
soon will have  CLIC detector simulation model (from DD4hep)

started to Test and Debug new functionality and models

To Do:

interface to GEAR (backward compatibility of reco)

fnalise DDRec and port reco-software

testing, testing, testing

optimize detector and detector models ...

18/18 J. R. Reuter News from the WHIZARD Generator LCWS 2014, Belgrade, 8.10.2014

Summary and Outlook

I WHIZARD 2 for LC & LHC physics and beyond

I Versatile, user-friendly & highly reliable tool

I Covers the whole SM, and most possible paths beyond (BSM)

I Highest-possible support for lepton collider physics

I Immense internal technical improvements

I Continuous improvement
• WHIZARD 2.2⇒ release series
• WHIZARD 2.3-2.4⇒ large (LC) physics improvements
• WHIZARD 3⇒ QCD [& EW] NLO

Let us know of your needs!

whizard@desy.de

09/10/2014 Philipp Roloff LCWS14 - Flavour tagging at CLIC 10

Summary and conclusions

• A hadron-collider type k
t 
algorithm with beam jets was 

added to LCFIPlus

Advantages for the analysers:
- FastJet not needed when jet finding is done in 
LCFIPlus
- The value of R can be changed without repeating 
the vertexing

• The performance is very similar as for the previous 
approach

• No dependence of the flavour tagging performance on 
the R parameter observed

SUMMARY AND PROSPECTS

 Construct pi0 reconstruction tools for vertex mass recovery
 Gamma mis-ID eff. is ～2.0% while gamma ID eff. is ～97%

 Gamma pairing eff. is ～50%

 Pi0 decay kinematics can reproduct well

 Problems 
 Gamma pairing eff. is too low due to gammas jamming in small area – Such 

gammas are important!

 Decay kinematics can’t identify good combination of 2 gammas – kinematics OK

 Global IC minimization algorithm is not good!
 Consuming too much CPU time – a few second/vertex(momentum correction of gamma 

is necessary on each vertex)

 Is there good global minimization algorithm? – need help 

 Method to global minimization(maximization)
 IC is really a good estimator? 

 Prospects: How does pi0 reconstruction work on vertex mass recovery?
 In my next talk! 15

SUMMARY, PROBLEMS AND PROSPECTS

 There seems hope for attaching pi0s to vertices

 Vertex mass recovery is reasonable

 Of course, many checks are necessary

 More optimization is necessary

 In realistic situation, pi0 vertex finder has robustness

 pi0 gamma mis-pairing effect is small

 Vertex mass recovery will provide better separation on b/c jets!

 Single variable separation power improves well

 Recovered vertex mass seems to bring better flavor tagger!

 Need precise study in LCFIPlus

 Finally, check the flavor tagging effs. in LCFIPlus!

 Next: Is there room in 0 vertex jet case? (particle ID is KEY!)  15

Conclusions

Challenging demands on thin-sensor assemblies.

Validation of Geant4 simulation models with test-beam results.

Sensor layout optimisation based on TCAD simulations.

Thanks for your attention!

Niloufar Alipour Tehrani (CERN-ETHZ) 9 October 2014 23 / 23

Summary	
  

•  Extended	
  tracker	
  geometry	
  implemented	
  in	
  simula;on:	
  
q  Stable	
  efficiency	
  performance	
  w.r.t.	
  CDR	
  	
  
q  Up	
  to	
  20-­‐50%	
  improvement	
  in	
  pT	
  resolu-on	
  	
  
à	
  On	
  going	
  implementa-on	
  also	
  in	
  DD4hep	
  (M.	
  Frank,	
  N.	
  Nikiforou,	
  A.	
  Sailer)	
  

	
  
•  Results	
  with	
  realis;c	
  B	
  field	
  with	
  homogeneous	
  B	
  assumpJon	
  in	
  reco:	
  

q  Degrada-on	
  in	
  the	
  tracking	
  efficiency	
  in	
  the	
  forward	
  region	
  (θ>30°)	
  
q  Bias	
  and	
  degrada-on	
  in	
  the	
  pT	
  and	
  d0	
  resolu-on	
  à	
  assump;on	
  of	
  

homogeneous	
  B	
  (helix)	
  in	
  the	
  reconstruc;on	
  
à	
  Confident	
  of	
  restoring	
  good	
  performance	
  considering	
  inhomogeneous	
  B	
  in	
  reco	
  

	
  
•  Start	
  working	
  on	
  a	
  new	
  tracking	
  soOware:	
  	
  

q  Star;ng	
  point:	
  ILD	
  vertex/Si	
  tracking	
  so8ware	
  based	
  on	
  cellular	
  automaton	
  	
  
à	
  Work	
  just	
  started!	
  	
  

	
  

14	
  Rosa	
  Simoniello	
  -­‐	
  LCSW14	
  

Thanks	
  for	
  your	
  aQenJon!	
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● 2 standalone Si tracking algorithms that show promising performance in the 
presence of the bkg

➢ Flavour tagging with mini – vector tracking need to be validated

● Select the most satisfactory one and proceed to VXD studies

● Questions

➢ Do we really need ≥ 3μm IP resolution?

➢ What is the optimal time resolution?

➢ Assume DBD – like model, where 2nd layer is optimised for time resolution

➢ Scan various values of time resolution of 2nd layer wrt to some indicative quantity (c-
tagging?) 

➢ See if we can reach a plateau, when further improvement gives marginal effect to 
performance  

OutlookOutlook

25

Summary

Snapshot of GARLIC performance
further developments in the pipeline

π0 reconstruction is important for some measurements at ILC
For example:

Higgs CP properties via τ decays at ZH threshold
π0 of a few 10s GeV 

Ultimate jet energy reconstruction via π0 constrained fitting

Specialised GARLIC algorithm better than 
general purpose PandoraPFA

at resolving photons from high energy π0

...further improvements probably possible

Radius of ECAL has a strong impact on π0 reconstruction
particularly in range 40-80 GeV 

demonstrated using realistic simulation and reconstruction

Moliere radius seems less critical 
(at least in technically reasonable range of variation)
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• Time to combine: we should start serious 

discussion of DAQ 

– to minimize effort and duplication 

before too much separation 

• We are trying on Si/Sc combination 

• Close collaboration with software group is 

also very important 

– Not so much software experts in each 

technology group... 

Final comments 
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Conclusions

Moving to more and more common software
I LCIO, DD4hep/DDSim, Whizard(2), LCFIPlus, Tracking, ILCDirac, PandoraPFA,

DAQ, . . .

Squeezing more and more performance out of the detectors
I Based on the robust and reliable reconstruction software available
I Optimise reconstruction for specific physics channels

Adding more realism: all beam-induced backgrounds, in-homogeneous B-field

Never resting from making the software better
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Thanks

Thanks to the speakers and attendees

Thanks to the workshop organizers
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