n1= (*For faster calculation, assume n=5 scintillators (in the experiment there were 10) x)
n=>5;

( R1 Scintillator response (T1, 1 photon)
* =

X
where X = M (measured data) or 6M (measurement error)x)
R1 = Array[rl, n]
(*The same for T2x)
R2 = Array[r2, n]
(*The same for T3x)
R3 = Array[r3, n]
(*Q=$; NB: Q = {1,1,1,1,1} for X = Mx)
Q = Array[q, n]
oufz= {r1[1], r1[2], r1[3], rl1{4], r1[5]}

3

oup= {r2[(1], r2(2], r2[(3], r2[4], r2[(5]}
ou= {r3[1], r3[2], r3[3], r3[4], r3[5]}

ousi= {q[1], q[2], q[3], q[4], q[5]}

In[6]:= (xFor three temperaturesx)

7= dif = Q-n1R1-n2R2-n3R3
mf3 = dif.dif

ouw7= {q[1] -n1rl[1l] -n2r2[1] -n3r3[1],
q[2] -n1rl[2] -n2r2[2] -n3r3[2],q[3] -n1rl[3] -n2r2[3] -n3r3[3],
q(4] -n1lrl{4] -n2r2[4] -n3r3[4], q[5] -n1rl[5] -n2r2[5] -n3r3[5]}
ougl= (qQ[1] -nl1rl[1l] -n2r2[1] -n3r3[1])
(q[2] -n1lrl[2] -n2r2[2] -n3r3[2]) (q[3]1 -n1lrl[3] -n2r2[3] -n3 r‘3[3])2+
(q[4] -n1lrl[4] -n2r2[4] -n3 r3[4]) +(q[5] -n1rl1[(5] -n2r2[5] -n3 r‘3[5})2



2 | Reconstruction equations - RSI supplementary.nb

1
9= d1 = — Simplify[8,, mf3]
2
1
d2 = — Simplify[8,;, mf3]
2
1
d3 = — Simplify[8,3 mf3]
2
ougls -q[1] «rl[1] -q[2] ~rl[2] -q[3] ~rl[3] -q[4] rl[4] -q[5] <rl[5]+
nl (ri[1] +r1[212+r1[312+r1[41 +r1[5]%) +n2r1[1] r2[1] +n2ri[2] r2[2] +
n2ri[3] ~r2[3] +n2ri[4] ~r2[4] +n2rl[5] ~r2[5] +n3ri[1] r3[1] +
n3rl[2] 3[(2] +n3r1[3] ~r3[3] +n3rl[4] - r3[4] +n3rl[5] -~ r3[5]
ourto): —q[1] ~r2[1] +n2r2[1 ]2 q[2] - r2[2] +n2r2[2]%-
q[3] ~r2[3] +n2r2[3]2-q[4] ~r2[4] +n2r2[4]%-q[5] ~r2[5] +n2r2[5]2
nl (rl[1] < r2[1] +rl[2] ~r2[2] +r1[3] ~r2[3] +rl[4] ~r2[4] +rl[5] ~r2[5]) +
n3r2[1] ~r3[1] +n3r2[2] ~r3[2] +n3r2[3] ~r3[3] +n3r2[4] ~r3[4] +n3r2[5] ~r3[5]
oufit= —q[1] ©~r3[1] +n2r2[1] ~r3[1] +n3 r‘3[1]2—q[2} r3[f2] +n2r2[2] ~r3[2] +
n3r3[2]2-q[3] r3[3] +n2r2[3] r3[3] +n3r3[3]2-q[4] r3[4] +
n2r2[4] - r3[4] +n3r3[4]%-q[5] - r3[5] +n2r2[5] - r3[5] +n3r3[5]>
nl (r1[1] ~r3[1] +r1[2] ~r3[2] +r1[3] ~r3[3] +rl[4] ~r3[4] +r1[5] - r3[5])
2= Collect[dl, {nl, n2, n3}]
Print[]
Collect[d2, {nl, n2, n3}]
Print[]
Collect[d3, {nl, n2, n3}]
ourizi= =q[1] «r1[1] -q[2] ~rl[2] -q[3] ~rl[3] -q[4] < rl[4]
q[5] ri[5] +nl (ri[1] +r'1[2]2+r‘1[3]2+r‘1[4}2+r‘1[5}2) +
n2 (r1[1] ~r2[1] +rl[2] 2[(2] +r1[3] ~r2[3] +rl(4] ~r2[4] +rl1[5] ~r2[5]) +
n3 (r1[1] ~r3[1] +r1[2] ~r3[2] +r1[3] ~r3[3] +rl[4] ~r3[4] +r1[5] - r3[5])
oupia= =q[1] ~r2[1] -q[2] ~r2[2] -q[3] ~r2[3] -q[4] ~r2(4] -q[5] ~r2[5] +
nl (rl1[1] <r2[1] +rl[2] ~r2[2] +r1[3] <r2[3] +rl[4] ~r2[4] +rl[5] <r2[5]) +
n2 (r2[1]1%+r2(2]%+r2[3]% +r2[4]%+r2[5]°%) +
n3 (r2[1] ~r3[1] +r2[2] ~r3[2] +r2[3] ~r3[3] +r2[4] ~r3[4] +r2[5] ~r3[5])
oufie= ~q[1] «r3[1 ] q[2] ~r3[2] -q[3] ~r3[3] -q[4] ~r3[4] -q[5] ~r3[5] +
nl (rl[1] 3[1] +r1[2] ~r3[2] +r1[3] ~r3[3] +rl[4] ~r3[4] +rl[5] ~r3[5]) +
n2 (r2[1] 3[1] +r2[2] ~r3[2] +r2[3] ~r3[3] +r2[4] ~r3[4] +r2[5] < r3[5]) +
n3(r~3[112+r~3[21 +r3[3]%+r3[4]%?+r3[5]?)
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ni7= (*Check#)
Simplify[dl == -Q.R1+n1R1.R1 + n2R1.R2 + n3R1.R3]
Simplify[d2 == -Q.R2 + n1R2.R1 + n2R2.R2 + n3 R2.R3]
Simplify[d3 == -Q.R3 +n1R3.R1 + n2R3.R2 + n3R3.R3]

outi171= True
out(18]= True

outi19]= True

in2op= 83 = FullSimplify [Solve[ {
QR1 == n1 R1R1 + n2 R1R2 + n3 R1R3,
QR2 == n1 R1R2 + n2 R2R2 + n3 R2R3,
QR3 == n1R1R3 + n2R2R3 + n3 R3R3},
{n1, n2, n3}]1[[1]]

outo)= <Nl —=

)

{ QR3 R1R3 R2R2 - QR3 R1R2 R2R3 - QR2 R1R3 R2R3 + QR1 R2R3? + QR2 R1R2 R3R3 - QR1 R2R2 R3R3

R1R32 R2R2 - 2 R1R2 R1R3 R2R3 + R1R1 R2R32 + R1R2% R3R3 - R1R1 R2R2 R3R3
~QR3 R1R2 R1R3 + QR2 R1R32 + QR3 R1R1 R2R3 - QR1 R1R3 R2R3 - QR2 R1R1 R3R3 + QR1 R1R2 R3R3

3

}

n2 -

R1R32R2R2——2R1R2R1R3R2R3-+R1R22R3R3-+R1R1(R2R32—R2R2R3R3)

QR3 R1R22 - QR2 R1R2 R1R3 - QR3 R1R1 R2R2 + QR1 R1R3 R2R2 + QR2 R1R1 R2R3 - QR1 R1R2 R2R3
n3 -

R1R32 R2R2 - 2 R1R2 R1R3 R2R3 + R1R1 R2R32 + R1R22 R3R3 - R1R1 R2R2 R3R3

n21:= (*Check the solution with the substitututionsx)
subst = {QR1 - Q.R1, QR2 -» Q.R2, QR3 - Q.R3, R1R1 -» R1.R1,
R1R2 - R1.R2, R1R3 - R1.R3, R2R2 -» R2.R2, R2R3 - R2.R3, R3R3 - R3.R3};
Simplify[dl /. s3 /. subst]
Simplify[d2 /. s3 /. subst]
Simplify[d3 /. s3 /. subst]

out[22]= @
out[23]= @

out24]= ©

nesi= (*For c€/c++ codesx)
CForm[nl /. s3]

outzsicrorm=  (QR3xR1R3xR2R2 - QR3%R1R2+R2R3 - QR2+R1R3xR2R3 + QR1xPower (R2R3,2) + QR2xRI1R2xR3R3 -
QR1xR2R2xR3R3) /

(Power (R1R3,2) *R2R2 - 2xR1R2+R1R3%R2R3 + R1R1«Power (R2R3,2) + Power (R1R2,2) «R3R3 -
R1R1%R2R2+R3R3)

inzer= CForm[n2 /. s3]

ouzelicFom= (~ (QR3xR1R2%R1R3) + QR2xPower (R1R3,2) + QR3xR1R1%R2R3 - QR1%R1R3%R2R3 - QR2%R1R1xR3R3 -
QR1xR1R2%R3R3) /
(Power (R1R3,2) *R2R2 - 2xR1R2xR1R3+R2R3 + Power (R1R2,2) *R3R3 +
R1R1x (Power (R2R3,2) - R2R2xR3R3))



4 | Reconstruction equations - RSI supplementary.nb

7= CForm[n3 /. s3]

outzryicFom=  (QR3xPower (R1IR2,2) - QR2xR1R2+R1R3 - QR3xR1R1%R2R2 + QR1xR1R3%R2R2 + QR2+R1R1%R2R3 -
QR1xR1R2%R2R3) /

(Power (R1R3,2) *R2R2 - 2xR1R2xR1R3+R2R3 + R1R1+Power (R2R3,2) + Power (R1R2,2)*R3R3 -
R1R1%R2R2%R3R3)

neei= (*Check that the denominators in the equations for nl, n2, n3 are equalx)
Simplify[Denominator[nl /. s3] == Denominator[n2 /. s3]]

out28]= True

o= Simplify [Denominator[nl /. s3] == Denominator[n3 /. s3]]

out29]= True

In[30]:= (xFor two temperaturesx)

n31:= dif = Q-nl1R1 -n2R2
mf2 = dif.dif
out- {q[1] -nlrl[1] -n2r2[1], q[2] -nlrl[2] -n2r2[2],
q[3] -n1rl[3] -n2r2[3], q[4] -nlrl[4] -n2r2[4], q[5] -nlrl[5] -n2r2[5])

ouz= (q[1] -nlrl[1] -n2r2[1])%+ (q[2] -nlrl[2] -n2r2[2])%+
(q[3] -n1rl[3] -n2r2[3])%+ (q[4] -n1rl[4] -n2r2[4])%+ (q[5] -n1rl[5] -n2r2[5])2

1
nEsp= d1 = — Simplify [8,, mf2]
2

1
d2 = — Simplify[8,;, mf2]
2

ous= -q[1] «rl[1] -q[2] ~rl[2] -q[3] ~rl[3] -q[4] ~rl[4] -
q[5] ri[5] +nl (r1[1]%+r1[2]%+r1[3]%+r1[4]%+r1[5]%) +n2r1[1] r2[1] +
n2rl(2] <r2[(2] +n2rl1[(3] <r2[3] +n2rl[4] ~r2[(4] +n2rl[5] < r2[5]

oua= —q[1] ~r2[1] +n2r2[1]%-q[2] r2[2] +n2r2[2]%-
q[3] r2[3] +n2r2[3]%2-q[4] r2[4] +n2r2[4]%-q[5] ~r2[5] +n2r2[5]%+
nl (ri[1] r2[1] +r1[2] r2[2] +r1[3] r2[3] +rl[4] r2[4] +rl[5] r2[5])

ines;= Collect[dl, {nl, n2}]
Print[]
Collect[d2, {nl, n2}]
oups= =q[1] «r1[1] -q[2] ~r1[2] -q[3] ~rl[3] -q[4] ~rl[4] -
q[5] r1[5] +nl (r1[1]%+r1[2]%+r1[3]%+r1[4]%+r1[5]%) +
n2 (r1[1] ~r2[1] +rl(2] ~r2[2] +r1[3] ~r2[3] +rl(4] ~r2[4] +rl1[5] ~r2[5])

ousr= —q[1] ~r2[1] -q[2] < r2[2] -q[3] ~r2[3] -q[4] ~r2[4] -q[5] ~r2[5] +
nl (rl[1] ~r2[1] +rl[2] ~r2[2] +r1[3] <r2[3] +rl[4] ~r2[4] +rl[5]
n2 (r2[1)%+r2[2]%+r2[3]%+r2[4]%+r2[5]?)

r2[5]) +



Reconstruction equations - RSI supplementary.nb

nizer=  (*Checkx)
Simplify[dl == -Q.R1+ n1R1.R1 + n2 R1.R2]
Simplify[d2 == -Q.R2 + n1R2.R1 + n2R2.R2]

out[3s]= True

out39]= True

nj#0p= 82 = FullSimplify[Solve[ {
QR1 == n1 R1R1 + n2R1R2,
QR2 == n1R1R2 + n2R2R2},
{n1, n2}]11[[1]]

QR2 R1R2 - QR1 R2R2 QR2 R1R1 - QR1 R1R2
Out[40]= {nl - , N2 > }
R1R22% - R1R1 R2R2 —~R1R2? + R1R1 R2R2

na1:= (*Check the solution with the substitututionsx)
subst = {QR1 - Q.R1, QR2 -» Q.R2, R1R1 -» R1.R1, R1R2 » R1.R2, R2R2 - R2.R2};
Simplify[dl /. s2 /. subst]
Simplify[d2 /. s2 /. subst]

out42)= @

out43)= @

in441= CForm[nl /. s2]
outi44j/cForm=" (QR2xR1R2 - QR1xR2R2) / (Power (R1R2,2) - R1R1xR2R2)

inus;= CForm[n2 /. s2]
outi4sj/cForm=" (QR2xR1R1 - QR1xR1R2) / (-Power (R1R2,2) + R1R1xR2R2)

naei= (*Check that the denominators in the equations for nl, n2, n3 are equalx)

Denominator[nl /. s2] = -Denominator[n2 /. s2]
outdel= True
In[47]:= (xFor one temperaturex)

nas;= dif = Q-nl1R1
mfl = dif.dif

outagl= {q[1] -nlrl[l], q[2] -nl1rl[2], q[3] -n1rl(3],q[4] -n1lrl(4], q[5]-n1rl[5]}
ouel (q[1] -nlrl[1])%+ (q[2] -n1rl[2])2+
(q[3] -n1r1[3])%+ (q[4] -n1rl[4])%+ (q[5] -n1rl[5])?
1
nisop= d1 = — Simplify[8,; mfl]
2

1
out[50]1= — (—Zq[l} ri[(1] -2 (q[2] ~r1[2] +q[3] ~rl[3] +q[4] ~rl[4] +q[5] ~rl[5]) +
2

2n1 (r1[1]%+r1[2]%+r1[3]%+r1[4]%+r1[5]%))
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n51= Collect[dl, {nl, n2}]

oust= N1 (P1[1]%+r1[2]1%2+r1[3]2+r1[4]? + r1[5]?) +

(-29[1] ~rl[1] -2 (q[2] ~rl[2] +q[3] ~rl[3] +q[4] ~rl[4] +q[5] ~rl[5]))

2= Simplify[dl == -Q.R1 +n1R1.R1]
out52]= True
ns3= $1 = FullSimplify [Solvel[ {

QR1 == n1R1R1},
{n1}110[1]1]

QR1
Out[53]= {nl - 7}

ns4= (*Check the solution with the substitututionsx)
subst = {QR1 -» Q.R1, R1R1 - R1.R1};
Simplify[dl /. s1 /. subst]

out[s5]= @

6= CForm[nl /. s1]
out(s6)/CForm=" QR1/R1R1



