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•  Introduc6on	  
•  Data	  set	  and	  selec6on	  
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– Reweight	  of	  Velo	  cluster	  

•  Hit	  map	  MC/data	  comparison	  
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Introduction 
•  We need well-tuned MC for	

– Online/Offline selection optimization	

– Efficiency estimate	

– Design of new detectors	


•  Before having well-tuned MC 	

–  IP smearing…	


	

       	


 IPX resolution of data/MC [M. Alexander 2013.1] 	   3 



Introduc6on	   
•  Tomography	  [VELO	  group2014]	  

	  	  	  	  	  	  	  	  	  Data	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  MC	  

	  
•  Downstream	  region,	  e.g.,	  SPD	  
–  Difficul6es	  

•  Limited	  tracking	  
•  Weak	  magne6c	  field	  

–  S6ll	  an	  open	  ques6on 
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Dataset	  for	  analysis 

•  Validate	  detector	  simula6on	  
with	  data,	  need	  to	  compare	  	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  to	  	  	  	  	  	  	  
	  

=>	  disentangle	  from	  generator	  	  
	  

– Detached	  J/ψ	  
•  MC:	  J/ψ	  →	  μ+μ−	  	  (2012)	  

•  Data:	  Dimuon	  stream	  (2012)	  

– Same	  online/offline	  selec6on	  

Preselected	  J/ψ 

J/ψ	  selec6on 

Velo	  cluster	  reweight 

DST	  files	  for	  analysis 5 



Selec6on 
Preselected	  J/ψ 

J/ψ	  selec6on 

Velo	  cluster	  reweight 

DST	  files	  for	  analysis 

•  Tighten	  selec6on	  to	  suppress	  bkg	  in	  data	  
–  fbkg~	  6%	  in	  signal	  region	  	  
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Reweight 
Preselected	  J/ψ 

J/ψ	  selec6on 

Velo	  cluster	  reweight 

DST	  files	  for	  analysis 
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•  “Hit	  and	  reject”	  to	  reweight	  MC	  
	  
	  	  	  	  

•  Saved	  as	  full	  DST	  files	  for	  following	  analysis	  
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Data/MC comparison before reweighting 
•  From upstream to downstream detectors: 
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Data/MC comparison after reweighting 
•  From upstream to downstream detectors: 
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Data/MC	  hit	  map	  ra6o	  for	  RICH1	  &	  TT 
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•  RICH1:	  Small	  difference	  in	  central	  
region	  

•  TT:	  More	  hits	  in	  data	  for	  large	  Y 
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Data/MC	  hit	  map	  ra6o	  for	  T-‐sta6ons 
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•  IT:	  More	  hits	  in	  data	  for	  downstream	   11 
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Data/MC	  hit	  map	  ra6o	  for	  RICH2 

•  More	  hits	  in	  data	  for	  large	  Y	  
12 

RICH2	  right	  side	   RICH2	  leq	  side	   



Data/MC	  hit	  map	  ra6o	  for	  Calorimeters 

•  More	  hits	  in	  data	  for	  large	  Y	   13 
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Data/MC	  hit	  map	  ra6o	  for	  Muon-‐Sta6ons 
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Tomography 
•  With	  downstream	  tracks	  

–  To	  compare	  with	  previous	  studies	  
–  Hadronic	  interac6on	  &	  gamma	  conversion	  

•  With	  T-‐tracks	  
–  To	  study	  material	  budget	  in	  downstream	  areas	  in	  detail	  
–  Hadronic	  interac6on	  
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•  Hadronic	  interac6on:	  2	  tracks	  combina6on	  
•  Selec6on	  criteria	  

–  Require	  not	  from	  PV;	  	  Ks,	  Λ	  vetoed.	  	  
–  Signal	  purity	  (MC):	  10%	  

•  Selected	  ver6ces:	  
– MC:	  1.6×105	  	  	  	  	  	  	  	  	  Data:	  2×106	  

•  Spa6al	  resolu6ons	  (MC,	  for	  KS	  →	  π+π−)	  
–  σX	  /σY	  ~2mm	  	  	  	  	  σZ~25mm	  

	  

Tomography	  with	  downstream	  tracks 
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Hadronic	  interac6on	  ver6ces	  distribu6on 
TT VELO RICH1 

•  TT	  clearly	  seen,	  but	  details	  in	  VELO	  and	  RICH1	  is	  unclear	  	  
17 



Comparison	  to	  previous	  studies 

Other possible cross checks
Rich1 Aerogel

Rich1 Aerogel clearly visible.

Starting and ending z positions.

Transverse position of the edge, rotations?
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Could it be of any interest for the RICH alignment?

Victor Coco (NIKHEF) Tomography using downstream tracks October 11, 2012 13 / 14

Conclusion

Downstream vertex allow to check inconsistency between the absolute scale and the scale
seen by the downstream tracking as well as di↵erence in the absolute position.

Scale di↵erence tends to disappear with higher number of tracks in the vertex.

1 mm shift towards smaller z consistent for every minimal track number.

Might be worth redoing it with tighter track selection (in the stripping line all downstream
from ’Rec/Track/Best’)

Other cross check can be performed if needed.

TT1 also visible.

Victor Coco (NIKHEF) Tomography using downstream tracks October 11, 2012 14 / 14

•  My	  work	  (2	  tracks	  combina6on)	  

•  Victor	  Coco’s	  talk[2012.10](at	  least	  4	  tracks) 

Ref.1.	  Victor	  Coco’s	  talk	  
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•  Gamma	  conversion:	  electron-‐positron	  combina6on	  
•  Selec6on	  criteria	  

– Mass	  cut	  (<30MeV)	  
–  Signal	  purity	  (MC):	  37%	  

•  Selected	  ver6ces:	  
– MC:	  2.8×103	  	  	  	  	  	  	  	  	  Data:	  7×106	  

•  Spa6al	  resolu6ons	  from	  MC	  
–  σX~32mm	  	  	  	  	  σY~36mm	  	  	  	  	  σZ~320mm	  (biased)	  
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Tomography	  with	  downstream	  tracks 
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TT VELO RICH1 
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Gamma	  conversion	  ver6ces	  distribu6on 



•  Hadronic	  interac6on:	  2	  tracks	  combina6on	  
•  Selec6on	  criteria	  
–  Require	  not	  from	  PV	  
–  Signal	  purity	  (MC):	  14%	  

•  Selected	  ver6ces:	  
– MC:	  6.3×105	  	  	  	  	  	  	  	  	  Data:	  9.5×107	  

•  Spa6al	  resolu6on	  from	  MC	  	  
–  σX~58mm	  	  	  	  	  σY~35mm	  	  	  	  	  σZ~520mm	  

	  

Tomography	  with	  T-‐tracks 
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Hadronic	  interac6on	  ver6ces	  distribu6on 
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Hadronic	  interac6on	  ver6ces	  z-‐distribu6on 
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Zoom	  in	  for	  Z	  axis：4500mm~6000mm 

•  (normalized)data/MC	  ra6o	  distribu6on 
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Zoom	  in	  for	  Z	  axis:	  S3F	  of	  beam	  pipe 

Gloria Corti  

Evolution to an integrated attachment 
system  

Replacement not only of collars but of attachment system 
as a whole 
 

No optimal solution for an aluminum lugs   
 replacement by itself 
z Beryllium too brittle 
z need frictionless contact 
z avoid stress on beryllium collar 
z avoid stainless steel screws to fix it 

 
 

 
 

At the same time investigate better fixation of cable 
termination to collar 
 
 

 

 
 

EDR Beampipe Lighter Supports - 14th June 2012 

11 

Current design 

2 M5 st.steel 
screws 

Z:	  	  	  7100mm~7200mm 

Data	  

MC	  
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•  Dataset	  selec6on	  &	  reweight	  
•  Hit	  map	  comparison	  
– More	  hits	  in	  data	  for	  large	  Y	  	  

•  Tomography	  with	  downstream	  tracks	  
– Hadronic	  interac6on	  
– Gamma	  conversion	  

•  Tomography	  with	  T-‐tracks,	  hadronic	  interac6on	  
– Ver6ces	  z-‐distribu6on	  difference	  of	  data/MC	  
– Some	  details	  visible,	  feasibility	  proved	  

•  Outlook	  
– Larger	  dataset,	  more	  op6mized	  selec6on,	  numerical	  
analysis	  	   26 
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