EM shower profile




Longitudinal profile

Fit longitudinal profile for 30GeV photon
o Perform fit for truth G4step.

C[1aE®\ _ _ (BO* B exp(=Bt) _a o _ a1
(LE0) = p(r) = COLEREED (=& 7 ==

o For each event, iterate to get the shower maximum depth T

a—1

o Fit the profile for 100 single photon.

A RooPlot of "stepx”
alpha = 4.787 + 0.031
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Radial profile

RADIAL PROFILE

Average radial energy profiles,

1 dE(t,r)
f(T)=w o (22)

at different shower depths in pure uranium are presented in Fig,9. These profiles show a
distinct maximum in the core of the shower which vanishes with increasing shower depth.
In the tail (r21/R) the distribution looks nearly flat at the beginning (1—2Xj), becomes
steeper at moderate depths (5 — 6X, 13 — 14X,), and becomes flat again (22 — 23X,).
A variety of different functions can be found in the literature to describe radial profiles

fr) = pfe(r)+(1—p)fr(r) (23)
2rR2 2rR2
G N GEY
with
0<p<1l
Here R¢ (Ry) is the median of the core (tail) component and p is a probability giving the

relative weight of the core component. For the shower Elepth 1 — 2X, the distributions
f(r), pfe(r), and (1 — p) fr(r) are also indicated in Fig[9.

with
The following formulae are used to parameterize the radial energy density distribution n = 0.0251+0.00319In &

for a given energy and material: 2z = 0.1162+ —0.000381Z
T = t/T k= 0659+ —0.00300Z

Ropom(T) = 21+ 27 )5 ko= 0645
Rrpom(7) = ki{exp(hs(r — ka)) + exp(ku(r — k2))} (25) ky = —259
Prom(T) = prexp {pz —7T —exp (m — T) } (26) bao = 0385400421 In
Ps P o= 26324 —0.00004Z
p2 = 0.401+0.00187Z
“ ps = 1313+ —0.0686InE
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Radial profile

Divide steps by longitudinal depth(XO0)

Perform a unbinned simultaneous fit in t € [5, 9].

z1 = 0.0251+0.00319In E
z = 0.1162+ —0.000381Z
ky = 0.659+ —0.003092
ke = 0.645
ks = =239
ky = 0.3585+0.0421InE
p = 2.632+ —0.000942
ps = 0.40140.001872
ps = 1313+ —0.0686In E
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