Conditioning on angle of incidence
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None-uniform in z

« ILD ECAL layers aren’t evenly spaced in z!

« Was causing systematic shift in angle
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PCA- numpy magic

The (symmetric) matrix representing the inertia tensor of a collection of masses, m;, with positions (9:,: y Yiy zi]

relative to their centre of mass is

where
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Angular distribution for GEANT4 showers
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Backup- code
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#img no = 120

g4_theta_40 = np.zeros(2000)

# nesd bto significantly spesd up sbove coda to maskse it nsabls
# create czlorimster mssh

%, X, ¥ = np.mgrid[0:-30, 0:-30, 0:-40]

print {np.shape(z))

Z_poa_true = np.zerod({30)
for i in range (30):

z_poa_truel[i] = np.sumi{z_poa[0:i])
#z stacked 1 = np.wvstack((z pos, = pos, £ pos, £ pos, £ POsS, T POS, £ pOos, £ pos, £ pPOs, £ pOos, I POsS, £ po
#z stacked = np.vstack((z stacked 1, z stacked I, z stacked 1, z stacked 1, = stacked 1, = stacked 1, z sta
z_;tacked_z = np.vatack| -:;_pc}s_trae, z:pc}s_trug, zjc}s_trueT z_p_c}s_true,_z_pc};_true, ;_pc}s_true, z:pc}s_zrue
z_2d_stacked = np.transpose (z_stacked 2)

= _meah = np.zerca{ (30, 20, 40))
for i,element in enumerate (z) :
z_meah[:, i, ] = z_2d stacked

for imy no in range (2000):

if np.isnan{g4 deg 40[img nec]) .any{) = True:

continue - -
energy_sum = np.sumi{g4_deg 40[img_ncl, axis=Hone)
welght sum x = np.sumigd_deg 40[img nol*x*x pos, axis=None)
weight sum y = np.sumigd deg 40[img nol*y*y pos, axis=None)
weight sum z = np.sumig4 deg 40[img nol*z mesh, axis=Hone)

mean x = weight sum x/energy sum
mean_y = weight sum y/energy sum

mean_z = weight_ sum z/energy_sum

I zz = np.sumi{g4_deg 40[img no]*{{x*x pos-mean x*np.cnes ({30, 30, 40)))**2 +({y*y pos—mean y*np.ones{{30
I vy = np.sumi{g4_deg_ 40[img no]*{{x*x pos-mean x*np.cnes ({30, 30, 40)))**Z +(z_mesh-mean z*np.ones({ (30,
I xx = np-sumigd4_deg 40[img no]l*{{y*y poa-mean y*np.ones ({30, 30, 40)))**2 +(z_mesh-mean_ z*np.onesa({ (30,
I xy = -np.sumi{g4_deg 40[img no]*{x*x pos-mean x*np.ones ({30, 30, 40)))*({y*y pos-mean y*np.ones({30, 30
I xz = —np.sumi{g4_deg_40[img_nco] *{x*x pos-mean x*np.cnes ({30, 30, 40)))*{z_mesh-mean z*np.onesa{{30, 30,
I vz = —np.sumi{g4_deg_40[img_nc] *{y*y_pos-mean y*np.cnes{{30, 30, 40)))*({z_mesh-mean z*np.onesa({{30, 30,
# creste momsnt of insrtis tensor by concstenating arrsys

I vx = I_xy

I zx = I_xu=

Izy=1I_y=

I =np.array{[I xx, I xy, I x=, I xy, I vy, I _wy=, I x=z, I _wyz, I_=zz])
I = I.reshape{{3,3])

eigenvalues, eigenvectors = np.linalg.eig(I)
order = np.argsort{eigenvalues[::-1])
m = abs{eigenvectors[l,ocrder[d]])/abs{eigenvectors[2, ordec[0]]1)

g4_theta 40[img no] = np.degrees{np.arctanl{abs{eigenvectors[l,order[0]]), abs{eigenvectors[Z,order[0]]
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