
Software Update  
 S. Margetis, KSU 

TC-f2f, Sept 25, 2012, LBL 

•  Brief Update – status report 

•  Immediate plans – priorities 
 
•  Summary 
  



Activities since mid-July (OPA review) 

•  PXL Survey + related work 

•  CA tracking with HFT 

•  IST Simulation environment 

•  HFT Geometry model – Run13 update 

•  HFT Geometry for Alignment studies – DEV14  

•  Event vertex classification/evaluation 



Survey progress 

•  Survey work at LBL on schedule 

•  PXL: 
•  Full ladder scan are now possible 
•  Repeatability of Vision/Touch probe within a few microns 

•  Still there is a ~40 difference we need to resolve 
•  Axis wobble under control, within acceptable limits 

•  SSD/IST: 
•  No activity for the reported period (that I am aware of) 



Survey progress 

Vision repeatability�

2 

always in mm 
~1 µm difference 

between 2 scans 

Stylus repeatability�

3 

~2 µm difference 

between 2 scans 

7 

large distance between two supporting point  ->   more steady rotation axis 

more tooling balls 

being made right now, a back-up option is CMM rotary can not meet our requirements 

CMM MTR LBNL Homebrew �

Rotary + Shaft�
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Survey progress 

Rotary + Shaft�
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axis wobble < 4 µm 

error of measuring the ball also in this measurement result 

? 

ladder�

2 

always in mm, program for a ladder done (Jana) 



CA Tracking in HFT 

•  Idea is to form track segments with HFT hits alone – many benefits 
•  Ivan et al. came to BNL to make some tests 
•  UPG15 geometry with nopileup AuAu 200 central – poor results – need work 
•  Low priority – lack of manpower - tabled 
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HFT CA Track Finder Performance

Simulated MC Tracks: primary, 0.1 GeV < P  < 5 GeV

• Red     Lines - MC Tracks with P > 1 GeV
• Blue    Lines - Reconstructed Tracks
• Green  Lines - Ghosts
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HFT CA Track Finder Performance

 ---- Global Performance 5 events Statistic ---- 
Track category         :  Eff   / Clones | All Reco | All MC
LRefPrim  efficiency   : 0.740  / 0.000  | 493                | 666
Refset    efficiency   : 0.745  / 0.000    | 515   | 691
Extra     efficiency   : 0.241  / 0.000    | 1350   | 5604
Allset    efficiency   : 0.296  / 0.000     | 1865   | 6295
Rest      efficiency   : 0.000  / 0.000     | 0   | 34
Ghost     probability  : 2.363 | 4407
All reco tracks/ev : 373.000
Reconstruction Time Real =  29640.951 ms

 ---- Global Performance 20 events Statistic ---- 
Track category         :  Eff   / Clones | All Reco | All MC
LRefPrim  efficiency   : 0.975  / 0.000  | 6863   | 7042
Refset    efficiency   : 0.975  / 0.000    | 7234   | 7421
Extra     efficiency   : 0.326  / 0.000     | 420   | 1290
Allset    efficiency   : 0.879  / 0.000      | 7654   | 8711
Rest      efficiency   : 0.000  / 0.000     | 0   | 3
Ghost     probability  : 0.053 | 406
All reco tracks/ev : 382.700
Reconstruction Time Real =    295.127 ms

Simulated MC Tracks: primary, 0.1 GeV < P  < 5 GeV Au+Au events, central, 200 GeV

Only first iteration of track finding: Find primary tracks with pt > 0.5 GeV 
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HFT Geometry

• Geometry(used(is(UPGR15

SUBSYSTEM Radius [cm] <x/X0>

PXL 2.5; 8 0.0032; 0.0032

IST 14 0.013

SSD 23 0.0032 (0.01 with all 
structures in total)

SSD

IST

PXL



•  IST Software 

 
•  UIC entered dynamically the field  (sigh) 
•  Some work on the IST fast simulator already done 
•  Work on IST geometry details, data analysis and 

structures and survey are near future tasks. 
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IST%fast%simulator%–%Yaping%Wang�

Local%x%vs.%z%of%IST%hits%(with%or%w/o%smeared)�

Figures%show%clearly%that%several%geant%hits%(486%over%10905%hits)%were%fallen%into%inacDve%area%of%
sensors%due%to%smearing%on%local%posiDon%Z.%The%smearing%have%no%clear%influence%on%local%PosiDon%X.%

w/o%smearing�

with%smearing�

10000%pions%produced%
per%event%in%simulaDon�

|x|<3.6823/2%
|z|<4.04/2�
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•  HFT Geometry for Run-13 

 
 
 
 

•  Jason asked us to finalize the Run-13 geometry material 
•  Flemming prepared some drawings with major pieces of mass 

that need to be added 
•  Amilkar is coding them now 



•  HFT Geometry for Run-14 (and Alignment work) 

 

•  These are two separate efforts that need good coordination 
otherwise it will be messy. That is where we are… 

•  Main thing is that GEANT3 lives in its own universe but data 
structures like hits need tables to move from local to global etc 

•  The mess was dealt in the past by having two separate geometry 
structures; one for simulations, one for the tracker 

•  VMC was supposed to unify platform, resolve issues. It is not there 
for us and I am not sure if it is going to be implemented given the 
manpower (ours and BNL core group)…still Yuri has hopes. 

•  Initial conflicts were treated, reco chain works now but problem is 
deeper since hierarchy and structures need to be the same in 
simulation and data stream if we want to do a proper job 

•  I propose this to be an agenda item in the upcoming Alignment-
procedures review. 



•  Alignment work 

 

•  Due to manpower available we work on establishing a working chain 
using the programs developed for the SVT/SSD 

•  The SSD and IST should be rather straightforward but new Db 
structures and programs need to be developed…this is in progress now 

•  The procedures need to be re-thought and re-defined 
•  The same for the hierarchies and structures 

•  I propose these to be the focus of the upcoming Alignment review 

•  We also looked at Millepede (downloaded the code, experiences, 
examples). No time available to pursue now, so it is tabled but 
available as a task 

•  The same with Maxima, an automated, robust way to get the 
derivatives (interdependencies of alignment parameters). Yuri 
provided code and example. We will visit this and verify math 
whenever we can, but task is available 



!

! 23!

Endcap complete 
IGS 

   3 L3 - First Article IDS at BNL 9/23/11 10/14/11(A) 
3 L3- PXL Platform Design Complete 1/2/12 4/25/12(A) 
3 L3 - First Article PST Assembled 2/1/12 6/22/12 
3 L3 - HSSD modification designed 2/1/13 2/1/13 
3 L3 - First Article IDS Engineering review 8/1/13 8/1/13 
    

Software   
  3 Review of CMM software progress 4/5/12 5/17/12 

3 Alignment software Review 9/20/12 9/20/12 
3 PXL CMM database delivered for prototype 11/15/12 11/15/12 
3 PXL  online software ready for engineering run 12/4/12 12/4/12 
3 IST online software for ladder tests 1/13/13 1/13/13 
3 Alignment software ready for engineering run 1/18/13 1/18/13 
3 SSD online software complete 5/14/13 5/14/13 
3 IST online software complete 7/24/13 7/24/13 
3 IST CMM database delivered 8/17/13 8/17/13 
3 PXL CMM database delivered for production sectors 8/22/13 8/22/13 
3 PXL  online software ready for production run 10/1/13 10/1/13 

!
L3 Milestones for PXL 
 
L3  - V6 RDO motherboard - 1st production prototype complete was met by end of April 
well ahead of schedule 
!
L3 - Prototype Kapton/Cu Cable 1st prototype complete  (unchanged from last month) 
 
This task is delayed by 3.5 months in the schedule due to several factors. The first is that 
the incorporation of the ultimate sensors into the prototype detector had led to more 
development (hardware and firmware) time needed for probe testing. The second is that, 
due to availability of collaborators to work in Berkeley, we made a push on the RDO 
firmware and hardware and are now correspondingly ahead in those tasks as reflected in 
the above-mentioned completed RDO milestones. PXL believes that perhaps half of the 
delay in the full task chain that leads to a complete and tested ladder hybrid cable design 
can be made up in the next set of tasks. This will be closely monitored.  
 
L3 - Cart Fabrication 1st unit complete (unchanged from last month) 
 
This item is not on the critical path and is moved such that it can be produced when 
resources are more readily available (sometime after the main push for the IDS 
installation in the summer). Parts fabrication has started this is not a high complexity item 
and carries little risk. In addition, parts for the second cart are being fabricated in parallel 
with the first so there is no impact on over all schedule. 
 
L3 - Prototype Kapton/Al Cable 1st prototype complete (unchanged from last month) 

•  Need to decouple the ‘review’ from ‘readiness’. I proposed issues 
relevant to the review in the slides before 

LEVEL-3 Milestones 

HFT DOE 
Review, July 
17-18, 2012 
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Software Risks (from my OPA talk) 

•  Mitigations 
–  Our approach is to use field-proven techniques as 

implemented in STAR (Kalman tracking, Calibrations, 
Analysis etc) 

•  Risks/Challenges 
–  People: (in)sufficient manpower for tasks  

•  We are addressing this by prioritizing tasks and 
management actions. Priority is given to on-scope 
activities 

–  Overall environment functionality (tracking etc) 
•  We work closely with STAR S&C management to ensure 

the soundness of the environment. Also to plan the 
timely deployment of new tools and infrastructure 

HFT DOE 
Review, July 
17-18, 2012 
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Summary (from my OPA talk) 

–  We have made initial progress on critical tasks 

–  We heavily depend on STAR S&C support group  

–  We need to double our efforts (FTE) for next year in 
order to meet increasing needs 

HFT DOE 
Review, July 
17-18, 2012 
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