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Motivation

IHomogenous; calorimeter with dual readou;
(Cherenkov. + ionization) offers a prospect off high
resolution hadron calorimeriiry.

Natural implementation oif a duall readout concepi:
Two-componeni’ calorimeter (for examplelead
glass/scintillator). Inisuch a calorimeter both
components are sampled, hence undergo sampling
fluctuations

The target energy. resolutioniisivery good, hence fhe
contribution;of sampling, fluctuations musi be well
understood.




Goal

Develop a phenomenological model of contribution of
sampling fluctuations! o the hadronienergy resoluition
as a fiunction off the detector geometry: sampling
firequency (absorber thickness) and tihe active
defiectior thickness.




Method

Use a sample off 10/ GeV. pion-induced showersi simulatedin a
large’ calorimeter withi 10,000 layersiof 1 mm thickilead
glass. By convenient grouping oif thin layers one cah
effectively simulate the sampling calorimeter with
diffrerent: thicknesses ofi ‘absorber’ (i.e. ihactive) and
active’ materials.

Analyze ihe ionizaiion energy depositis only. Tihe energy
resoluttioni is dominated by non-cempensated effects|of
nuclear energy: loss. Remove these efifects by studying tihe
resoluftionidefined as the RMS of
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Energy Resolution (10 GeV) as a
Eunction of Absorber Thickness

Expectation: AE/E ~ /..,
hence plot (AE/E)? as a
function of ti.

(AE/E)Zis not a straight - o get=1mm

® det=2mm

line, bui straight'line isia : o cotetmm
decent approximaiion e asom

B det=8mm

Buitihe slope off tihe L e s

B det=20mm

straight line depends on P e
the thickness of' the active o | s det=60mm
layer. - A det=80mm

Sampling fraction (rratio of
active tio absorber) is noi;
the only relevant variable.
Compare (1,1), (20,20) and
(100,100) configuarations

A det=100 mm




Siirateqgy

The previous plot is; foo  busy fo analyze. Try fo find an
effective descripiioniin fhree steps:

= Fit' (AE/E)? as a quadratic function of 1. (green
line in tihe forthcoming plots)

s Parameterize the coefficients (constant, linear and
quadratic term) asia quadratic functioniof the t.
(or 1/ ee1)

= Parameterize (red line in the forthcoming plots):;

- (AE/ E)Z(Tabs'TacT) = A(.‘-ac‘r)il-cxbs2 % B(Tac‘r)Tabs +C(Tac‘r)

INote: the above ansaitz is'a crude guess. Fititing

separate coefificients is not a good recipe, as' they are

usually correlated. I may not work very well. Better
approximations canibe found.




Active layers 1 - 8 mm

10 GeV pions, lead glass
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Active layers 10/-40 mm

10 GeV pions, lead glass
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Active layers 60 - 100 mm

10 GeV pions, lead glass
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Fitting the Coefficients

Parabolic fits parameters as a function of the detector thickness 3 Parabolic fits parameters as o function of inverse of the detector thickness
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Sampling Fluctuations asia Function of
the Absorber Layer

(AE/E)* as a function of the absorber thickness

(AE/E)? almost
linear” ini ..
But he slope
(resollifion)
growsivery
rapidly for thin
active layers




