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Outline

• What is sidloi3

• PFA changes

• Comparisons to sid02
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sidloi3

• EcalBarrel - 12 overlapping staves, some tiny dead areas at 
borders.

• EcalEndcap – 12 sided polyhedron, no module borders.

• Ecal – 31 layers, extra 250 micron air gap per layer, 44mm gap 
between B and EC.

• HcalBarrel – 12 modules, 40 layers, some empty areas at module 
borders.

• HcalEndcap – 12 sided polyhedron, no module borders, 45 layers.

• MuonBarrel – 8 modules, some empty areas at module borders.

• MuonEndcap – 8 sided polyhedron, no module borders.

• Hadronic interaction model in G4 changed from sid02 runs.

• Detector modified to make gaps as in loi drawings, although still 
empty (air). I have not looked at this data yet, so all plots in this 
presentation are from detector as described.
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Code changes

• Neighboring capability of hit implemented for the 
new calorimeters.

• Access to calorimeter information implemented. 
(collection names, geometry, detector ID, etc.)

• Dual use of “layer” addressed: when intent is 
depth in calorimeter, use Vlayer instead.

• Track extrapolation.

• Attempted to make all changes backward 
compatible: no degradation in sid02 
reconstruction.
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Comparisons to sid02

• Event energy resolution in qqbar events at 

fixed energy.

• Mass resolution in Z(qq)Z(nunu) events.

• Calorimeter only resolutions.

• Single particles.
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Event energy resolution

• From qq events at fixed energies, overall 

degradation of ~ 10%, larger in EC than 

Barrel.

• Appears to be spreading on high end.

• Some events up to 2-3 times the actual 

event energy.
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Mass resolution

• 9% worse overall.

• As with Eres, seems to come from high 

side.

• Big hint from neutral hadron energy per 

event.
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Why? And how do we check?

• Detector intrinsic resolution: detector and 
hadronic model have changed. Look at 
“CalorimetryOnly” resolution, and at single 
particle resolution.

• Reconstruct single particles, see if we can 
get an idea where it is breaking down.

• Generate likelihood.bin file for this detector 
(instead of using same as sid02) and see 
if there is any effect. (Not yet done)
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Detector resolution

• Similar energy resolution for sid02 and 

sidloi3 using only the calorimeters up to 

350 GeV event energy. A few per cent 

degradation at 500 GeV.

• Pick out photons and nh’s from ZZ events, 

and look at an “effective” resolution plot. 

Plot dE/sqrt(E) and weight by energy.
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Neutral resolution

• A few % degradation in effective 

resolution.

• Look at single particle files.

• First photons: E={1,2,5,10,20,50,100} 

GeV. Theta = 

{90,100,110,120,130,140,150,155,160,170

} degrees
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Detector resolution

• While all checks look somewhat worse 

than sid02, nothing stands out that should 

degrade PFA resolution by 10%.

• Left with algorithm.

• Reconstruct single particles and see if we 

can spot problems.
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Single pions

• Reconstruct single pions and look for 

differences from sid02.

• First tracking:
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Tracking

• Loss of efficiency could be important in 

Endcap.

• Curious large tails in measurement.
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Track reconstruction

• Not all Tracks are used. (Initial 

association, E/P)

• Look at efficiency for finding the track AND 

making it into a ReconstructedParticle.
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Single pi reconstruction

• Also look at how often we reconstruct a 

single pi and nothing else.
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Generalities

• Neutral energy resolution slightly worse 
than sid02.

• Reconstruction of single neutrals looks as 
good as sid02.

• Single pion reconstruction has problems: 
need to separate tracking, extrapolation, 
and association problems.

• Still not clear why jet energy resolution 
and mass resolution worse.
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In progress

• Change sidloi3 to be closer to loi drawing. 

(Main change reducing excessive gap 

between B and EC Ecal) Check 

resolutions.

• Make likelihood file, rerun, check.

• Isolate events with small neutral hadron 

contribution in sid02 and step through 

algorithm on same events with sidloi3.


