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Resolution (II)!
•  Jet resolution looked quite good in 2010 (left) 

•  Some discrepancies appearing in 2011 (right) 
•  Not clear yet what we can ‘blame’ that on 

–  Lots of basic things have changed, not the least of which is the amount of pile-up in 
the data!  The calorimeter noise-suppression threshold has changed as well (to deal 
with the higher pile-up) 

–  We know single particle resolution isn’t perfect, but we’re in the ‘good’ regime 

–  Could be a problem was masked in 2010 by some other problem we had… 

–  Too early to draw conclusions in this complex system 
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Extrapolating to Jets!
•  What changes when we move to jets? 

–  If we can measure all the components and how those components go 
together, we will have great confidence in jet physics 

•  The particle composition might!  Is the spectrum of particles we 
measure in E/p a fair representation of the particles we find in a jet? 
–  Yes!  Those in a jet may be high energy, so we extrapolate or use test beam 
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Extrapolating to Jets (II)!
•  Response for neutral particles is very hard for us to measure 

–  But there is some data available to G4 from other experiments 
–  So how well do we trust their modeling of the data? 

•  Compare response ratios of charged particles to neutrals 
–  Ratios are fairly constant across various physics lists 
–  Perhaps we can say from this that “if we measure protons then we 

have some information about neutrons” - but we’re stretching… 
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Extrapolating to Jets (III)!
•  Similar story for KL/S, but much more variation in response 
•  Some (limited) hope to measure K+/- response using D*  

–  Limited statistics in 2010 and high pile-up in 2011 make this a very 
difficult measurement to make (may have to rely on the same ‘trick’) 

–  K’s are a non-negligible fraction of QCD jets – and analysis 
selections (e.g. tagging) may enhance the fraction 

–  Perhaps ALICE or LHCb can help us out here! 
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Missing Energy!
•  Missing energy and "ET are, of 

course, very complicated variables, 
with many effects entering 

•  Still, excellent agreement with data, 
in both the core and tails, in events 
with and without true MET 

•  Builds more confidence in our 
modeling of all aspects of the data 
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Summary and Conclusions!
•  Generally, hadronic physics simulation is in good shape 

–  In many plots it does well; still some issues (lateral shower shapes!!) 

–  Some give a confusing picture: average jet response looks okay, but 
QGSP_BERT shows an unphysical dip… FTFP_BERT too high? 

•  Wary of extrapolation from the simple to the complex 
–  Getting a handle on single particles is critical 

–  Jet kinematics and ET
miss are very complicated observables – rarely 

obvious when things don’t look good, what is going wrong 
• More on pile-up tomorrow during John Chapman’s talk 

•  Using all the available handles can give a lot of information 
–  Need to keep going back to test beam, and need to think about 

which effects could be in play when data and simulation don’t agree 

–  We can rely on other aspects (tracking, isolated leptons) for hints 
about what causes some disagreements 

–  Working hard to deconvolve the effects of G4 from our detector 
description and electronics modeling 



BACKUPS!
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Sampling Fractions!
•  Measure LAr and Tile sampling fractions several ways 

–  Cosmics, Z->ee, any other handle we can find… 

–  In LAr, sensitive to temperature - monitor temp carefully! 
• Can t compare well to test beam (no temperature measurement) 

•  Calibrate constantly in situ with a cesium source 
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Sampling Fractions!
•  Varies with range cuts (left: tile; right: LAr) 

•  Need to be in the stable band (where we claim independence) 
–  For us, this means range cuts significantly at least a factor of two smaller 

than the smallest detector feature (e.g. LAr gap width) 

–  Only stable with new  (range-limiting / non-EMV) multiple scattering 

–  Noticeable CPU effects, so watching this is a good idea 



Pile-Up!
•  Pulse shaping in the liquid argon 

calorimeter is included in the simulation 

•  Jet offsets from pile-up is modeled to <50% 
–  Remaining differences from bunch-to-bunch 

current variation not modeled in the MC 

–  Could be included in the future – see talk 
from John Chapman in tomorrow’s session 
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