Motivation

in[7s:= 1 nport [ /home/m hanvJLab/e04007/El asti cFit Al l.png", | mageSi ze -» {600, 400}]
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out[75]=

1140

1120

1100

Ln(Mass/MeV) [1]
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In[77]:=

out[77]=

In[14]:=

In[15]:=

Out[15]=

I nport [ /home/m hanvJLab/e04007/final _fit.png", | mageSi ze -» {700, 400}]
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Convolution of two Gaussian Functions
1

V2rn o

Pl ot [Gauss[x, O, 1], {x, -10, 10}, Pl ot Range » Al | ]

- (x=b)? )

Gauss[x_, b_, o_1:= E( 202
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in16]:= N[l ntegrate[Gauss[x, 0, 1], {x, -100, 100}]]

outf16= 1.

n[171:= convol [y_]:=N[lntegrate[Gauss[x, O, 1] DiracDelta[y -x -1], {x, -1000, 1000}]]
inj18]:= convol [1]

out18]= 0. 398942

inj19= Pl ot [convol [y], {y, -10, 10}, Pl ot Range -» Al | ]

0.4+

out[19]=

-10 -5

in20l:= convol 2[y_] : = N[I ntegrate[Gauss[x, 0, 1] Gauss[y -x, 2, 1], {x, -1000, 1000}]]
In[21:= convol 2[1]

outiz1= 0. 219696

inj22):= Pl ot [convol 2[y], {y, -10, 10}, Pl ot Range - Al | ]

out[22]=

-10 -5
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Convolution with Gauss

- (x-b) 1
FunWthTail [x_, b_, 6_1:=E s (x-b)? —

1+ E00or

Pl ot [FunWthTail [x, 2, 0.5, 0], {x, -2, 10}, PlotRange » Al l]

014
012 f
0.10 f
0.08 f
0.06 f
0.04 —
0.02 f

-2

Fi ndMaxi mum[FunWt hTai | [x, 2, 0.5, 0], {x, 4}]

(0.135335, (x >3.}}

NI ntegrate[FunWthTail [x, 2, 0.5, 0] »x, {x, O, 1000}, M nRecursion-»7]/
NI nt egrate[FunWthTail [x, 2, 0.5, 0], {x, 0, 1000}, M nRecursi on- 7]

3.5

convol 3[y_]: =
NI nt egrate[Gauss[x, 0, 1] FunWthTail [y -x, 2, 0.5], {x, -100, 100}, M nRecursion- 7]

convol 3[1]

0. 0111072
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Pl ot [convol 3[y], {y, -10, 10}]

0.06
0.04

0.02

-10 -5

Last [Sort By [Tabl e[ {x, convol 3[x]}, {x, 0, 10, 0.1}], Last]]
{3.3, 0.0779028}

Next Step - width dependence

convol 4[y_, sigma_]: =N ntegrate[Gauss[x, O, sigma] FunWthTail [y -x, 2, 0.5],
{x, -100, 100}, M nRecursion- 10, MaxRecursi on - 20]

convol 4[1, 0.1]

1.37299x10°%

val ues = Tabl e[ {x, convol 4[x, 11}, {x, -2.0, 10, 0.05}71;
kat 1 = Li st Pl ot [val ues]
resl = {Last [Sort By [val ues, Last]], 1}

0.06 s
0.04}- :

0.02+

-2 “‘2“‘4“‘6“‘8 10
({3.3, 0.0779028}, 1)
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val ues = Tabl e[ {x, convol 4[x, 2]}, {x, -2.0, 10, 0.05}1;
kat 2 = Li st Pl ot [val ues]
res2 = {Last [Sort By [val ues, Last]], 2}

0.04]
003"

0.02f

({3.45, 0.0459985}, 2)

val ues = Tabl e[ {x, convol 4[x, 31}, {x, -2.0, 10, 0.05}1;
kat 3 = Li st Pl ot [val ues]
res3 = {Last [Sort By [val ues, Last]], 3}

0.030
0.025
0.020
0Q

0.010}

({3.45, 0.0319834}, 3)
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val ues = Tabl e[ {x, convol 4[x, 5]}, {x, -10.0, 20, 0.05}7;
kat4 = Li st Pl ot [val ues]
res4 = {Last [Sort By[val ues, Last]], 5}

0.020 -

10 s
{{3.5, 0.0196584}, 5}
val ues = Tabl e[ {x, convol 4[x, 8]}, {x, -10.0, 20, 0.05}7;

kat5 = Li st Pl ot [val ues]
res5 = {Last [Sort By [val ues, Last]], 8}

-10 -5 5 10 15 20

({3.5, 0.0123949}, 8)
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val ues = Tabl e[ {x, convol 4[x, 101}, {x, -20.0, 30, 0.05}7;
kat 6 = Li st Pl ot [val ues]
res6 = {Last [Sort By [val ues, Last]], 10}

0.010

-20 -10 10 20 30

({3.5, 0.0099365}), 10}

val ues = Tabl e[ {X, convol 4[x, 201}, {Xx, -20.0, 30, 0.05}7;
kat 7 = Li st Pl ot [val ues]
res7 = {Last [Sort By [val ues, Last]1], 20}

0.0050

-20 -10

-
o
N
o
A
o

({3.5, 0.00498211}, 20}
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val ues = Tabl e[ {x, convol 4[x, 0.9]}, {x, -2.0, 10, 0.05}7;

kat 8 = Li st Pl ot [val ues]
res8 = {Last [Sort By [val ues, Last]], 0.9}
0.08 -

0.06 -

0.04 -

0.02+
10

-2

({3.3, 0.0831682}, 0.9}
{x, -2.0, 10, 0.05}7;

val ues = Tabl e[ {x, convol 4[x, 0.8]},
kat 9 = Li st Pl ot [val ues]
res9 = {Last [SortBy[val ues, Last]1], 0.8}

0.08 - $ 5
i ']
r o L]
.
0.06 - N S
L : 0.
004r :
3 S
e [}
0.02+ s
L | | |
2 4 6 8 10

-2
({3.25, 0.0889517}, 0.8}
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val ues = Tabl e[ {x, convol 4[x, 0.7]1}, {x, -2.0, 10, 0.05}7;

kat 10 = Li st Pl ot [val ues]
resl0 = {Last [Sort By [val ues, Last]], 0.7}

0.08 -
0.06 -
0.04 -

0.02+
L L L 1 L
8 10

-2
({3.25, 0.09535}, 0.7)

val ues = Tabl e[ {x, convol 4[x, 0.6]},
kat 11 = Li st Pl ot [val ues]
resll = {Last [SortBy[val ues, Last]], 0.6}

(X, -2.0, 10, 0.05}7;

0.10-
L $ ...
I s
. .
0.08} : .
[ . o
. .
L . A
0.06- : 1
[ . K
L ° 3
L : *
004 J %
L . LY
. °
.
L .
°
002} :
j\ 1 L 1 1 |
2 4 6 8 10

-2
({3.2, 0.102273}, 0.6)
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val ues = Tabl e[ {x, convol 4[x, 0.5]}, {x, -2.0, 10, 0.05}7;

kat 12 = Li st Pl ot [val ues]
resl2 = {Last [SortBy[val ues, Last]], 0.5}

010} ,\
008 f
006
0.02 —
2 4 6 8 10

-2
{{3.15, 0.109609}, 0.5}
val ues = Tabl e[ {x, convol 4[x, 0.4]}, {x, -2.0, 10, 0.05}7;

kat 13 = Li st Pl ot [val ues]
resl3 = {Last [Sort By [val ues, Last]], 0.4}

N

o10r
008+
006}
004)
002+

i | ‘ |

2 4 6 8 10

-2
({3.15, 0.117105}, 0.4}
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val ues = Tabl e[ {x, convol 4[x, 0.3]}, {x, -2.0, 10, 0.05}7;
kat 14 = Li st Pl ot [val ues]
resl4 = {Last [SortBy[val ues, Last]], 0.3}

012 N
010
0.08f

0.06

002

L : J‘ Lo I T Y I B L L

-2 2 4 6 8 10

(3.1, 0.124217}, 0.3)

val ues = Tabl e[ {x, convol 4[x, 0.2]}, {x, -2.0, 10, 0.05}7;
kat 15 = Li st Pl ot [val ues]
resl5 = {Last [Sort By [val ues, Last]], 0.2}

: A
012f Y
0.10 f
008}
006}
0.04 f
0.02 f
L : J L L L 1 L L L L T L L
-2 2 4 6 8 10

({3.05, 0.130122}, 0.2}

val ues = Tabl e[ {x, convol 4[x, 0.1}, {x, -2.0, 10, 0.05}7;
kat 16 = Li st Pl ot [val ues]
resl6 = {Last [SortBy[val ues, Last]], 0.1}

NI ntegrate::slwon:
Nunerical integration converging too slowy; suspect one of the follow ng:
singularity, value of the integration is 0, highly
oscillatory integrand, or WirkingPrecision too small. >

Nl nt egrate::ncvb:
Nl ntegrate failed to converge to prescribed accuracy after 20 recursive
bi sections in x near {x} = {-3.29022}. N ntegrate
obt ai ned 5.859793269572613' 15. 954589770191005+"-546 and
6.409691485196267" 15. 954589770191005+"-551 for the integral and error estimtes. >

NI nt egrat e: : sl wecon:
Nurreri cal integration converging too slowy; suspect one of the follow ng:
singularity, value of the integration is 0, highly
oscillatory integrand, or WirkingPrecision too small. >
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NI ntegrate::ncvb:

NI ntegrate failed to converge to prescribed accuracy after 20 recursive
bi sections in x near {x} = {-3.24022}. N ntegrate
obt ai ned 7.16083417832366' 15. 954589770191005+"-539 and
9. 04066308804714' 15. 954589770191005+~-544 for the integral

and error estimtes. >
NI nt egrate: :slwcon:

Nunerical integration converging too slowy; suspect one of the follow ng:
singularity, value of the integration is 0, highly

oscillatory integrand, or WrkingPrecision too small.
General ::stop:

Further output of N ntegrate::slwon wll
Nl nt egrate::ncvb:

>>

be suppressed during this calculation. >

NI ntegrate failed to converge to prescribed accuracy after 20 recursive
bi sections in x near {x} {-3.19022}. Nintegrate
obt ai ned 6. 815565565130211" 15. 954589770191005x"-532 and
1.168830685960116° 15. 954589770191005+"-536 for the integral

and error estinates.
General ::stop:
Further output of N ntegrate::ncvb wll

Nl nt egrate::eincr:
The gl obal error of the strategy d obal Adaptive has increased nore than 400
ti mes. The gl obal

error is expected to decrease nonotonically after a
nunber of integrand eval uations. Suspect one of the follow ng:

precision is insufficient for the specified precision goal; the integrand
is highly oscillatory or it is not a (piecew se) snooth function; or the

true value of the integral is 0. Increasing the value of the d obal Adaptive
option MaxErrorlncreases might |lead to a convergent nunerical

i ntegration.
NI nt egrat e obtai ned 4.735299338899453‘ 15. 954589770191005+"-321 and
8. 883685526692691" 15. 954589770191005+"-327 for the integral

and error estinmates. >
N

>>

be suppressed during this calculation. >

t he wor ki ng

012+
0.10 f
0.08 f
0.06 .
0.04 :

0.02f

-2

({3., 0.133982}, 0.1)

Results
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Show[kat 1, kat2, kat 3, kat4, kat5, kat6, kat7, kat8, kat?9,
kat 10, kat11, katl12, kat13, kat14, katl15, kat16, Pl ot Range » Al l ]

tocke = {resl, res2, res3, res4, resb, res6,
res7, res8, res9, resl0, resll, resl2, resl3, resl4d, resl5, resl6}

({{3.3, 0.0779028}, 1}, {{3.45, 0.0459985}, 2}, {(3.45, 0.0319834}, 3}, {{3.5, 0.0196584}, 5},
({3.5, 0.0123949}, 8}, {{3.5, 0.0099365}, 10}, {{3.5, 0.00498211}, 20},
({3.3, 0.0831682}, 0.9}, {(3.25, 0.0889517}, 0.8}, {{3.25, 0.09535}, 0.7},
({3.2, 0.102273}, 0.6}, {{3.15, 0.109609}, 0.5}, {{3.15, 0.117105}, 0.4},
({3.1, 0.124217}, 0.3}, {{3.05, 0.130122}, 0.2}, {{3., 0.133982}, 0.1}}

coordinates = Map[{#[[2]1], #[[1]11[[1]1]} & tocke]

({1, 3.3}, {2, 3.45)}, {3, 3.45), {5, 3.5}, {8, 3.5}, {10, 3.5}, {20, 3.5}, {0.9, 3.3}, (0.8, 3.25},
(0.7, 3.25}, {0.6, 3.2}, (0.5, 3.15}, (0.4, 3.15}, {0.3, 3.1}, (0.2, 3.05}, (0.1, 3.}}



Li st Pl ot [coordi nat es, | mageSi ze » {600, 500},
AxeslLabel - {"sigma", "MP-val ue"}, PlotlLabel -»"Convol ution"]

Convolution
MP-vaue

35+

34

33- o

32F o

convolution2.nb | 15

How this affects real measurements &
Energy Losses:

sigr
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The approximate width of the energy loss distribution for hydrogen is approximatey 0.3
MeV. The width of the momentum distribution is approximately 4.0 MeV. The ratio in
widths is approximately 10. That means that we are in the regime, where Most
probable value for the Energy Loses equals Mean Energy losses.

Energy Losses

In[24]:=

: 1
In[23]:= Ph| [A_] = N[ —_—
JT

NI ntegrate[EV 91U ~U2 Sin[xu], {u, 0, 100},
MaxRecur si on » 6, AccuracyGoal - 4]]

UnitStep[A+4] UnitStep[30 - A]

Phi [0]

Out[24]= O . 178854

In[25]:=

Out[25]=

In[26]:=

Out[26]=

In[27]:=

In[29]:=

Pl ot [Phi [x], {X, -4, 10}]

monent um = 1193. 5

1193.5
beta[p_]:= —p_
\/p? +0. 5112
1
ganmal[p_]: =

\/1 - beta[p]2

, Z (1)\2
Xi[X_, o, B, A, Z_1:=0.1535%p — (—] X
A B
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1.0-p2) %12
inzor:= Epsilon[B_, 1 _]:= EXp[BZ * Log[%ﬁﬁ;]]
* . *

1

X e B A 7]
(a - Xi [X, p, B, A Z] (Log[Xi [X, p, B, A, Z]]1 - Log[Epsilon[B, 111 + 1 - 0.577))

in31)= Lanbdala_, x_, po_, B_, A_, Z_, |

. Phi [Lanbda[a, X, o, B, A Z, |11]

nE2)= FIA_, X_, oy B_y AL, Z_, | _ -
Xi [X, p, B, A Z]

in[23:= bet a[moment um

out33= 1.

nz4= Epsilon[beta[nomentum], 21.8%107°]
out34]= 2. 31715 x 10716

njzs= Lanbda[2.0, 6.0, 0.071, beta[nomentum], 1.01, 1, 21.8%10™°]
out[zs]= -2. 79561

In[36]:= f[2.0, 6.0, 0.071, beta[monmentum], 1.01, 1, 21.8+10°°
outz6)= 0. 0368642

na7p= Plot [f[x, 6.0, 0.071, beta[monentum], 1.01, 1, 21.8%10°%], ¢x, 0.1, 4}, Plot Range - Al | ]
25F
20f

Out[37]=

10

05F
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Fi ndMaxi me[f [x, 6.0, 0.071, beta[nomentum], 1.01, 1, 21. 8*10'6], {x, 2. 1}]

Nl ntegrate::inunr :
The integrand e 15 4455u (-2.181-x)-ulog(u] G n[;ru] has eval uated to non-nuneri cal
values for all sanpling points in the region with boundaries {{0, 100}}. >

Nl ntegrate::inunr :

The integrand 2.71828 15 4455U (-2 18120 -1 uloglul gj 13 14159 u] has eval uat ed
to non-nurerical values for all sanpling points
in the region with boundaries {{0., 100.}}. >

Nl ntegrate::inunr :

The integrand 2.71828715 4455u (-2.181=0)-1. uloglul gj 13 14159 u] has eval uat ed
to non-nunerical values for all sanpling points
in the region with boundaries {{0., 100.}}. >

General ::stop:
Further output of Nintegrate::inunt will be suppressed during this calculation. >

(2.79033, {x -2.16657}}

f[2.2, 6.0, 0.071, beta[nomentum], 1.01, 1, 21.8%107°
2. 65763

Last [SortBy[Tabl e[
{x, f[x, 6.0, 0.071, beta[nomentum], 1.01, 1, 21.8*10'6]}, {x, 2.0, 2.2, 0.001}], Last]]

(2.167, 2.7903)

Xi[x, p, B, A Z]] 0.198 - 0 0]
+ 0. - 0.
1

s DeltaMP [X_, o, B, A, Z_, | _1:=Xi[X, p, B, A Z] = [Log[ ot ]

Inj39):= ELOSSH2 = Del tal\/P[ 6.0, 0.071, beta[nonentum], 1.01, 1, 21.8%107°
out[39]= 2. 16643
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NI nt egrate[f [dE, 6.0, 0.071, beta[nonentum], 1.01, 1, 21.8*10'6] »dE, {dE, 0.01, 4}]

Nl ntegrate::inunr :
The integrand e 15 4455 (-2.181+dE) u-uloglul gin[ru] has eval uated to non-nuneri cal
values for all sanpling points in the region with boundaries {{0, 100}}. >

Nl ntegrate::inunr :

The integrand 2. 71828 1% 4455 (-2.181:dE)u-1. uleglul g (3 14159 u] has eval uat ed
to non-nurerical values for all sanpling points
in the region with boundaries {{0., 100.}}. >

Nl ntegrate::inunr :
The integrand 2.71828 1% #4%5 (-2.181:dE)u-1. uloglul g (3 14159 u] has eval uat ed

to non-nunerical values for all sanpling points
in the region with boundaries {{0., 100.}}. >

General ::stop:
Further output of Nintegrate::inunt will be suppressed during this calculation. >

NI nt egrate::slwon:
Nurnerical integration converging too slowy; suspect one of the follow ng:
singularity, value of the integration is 0, highly
oscillatory integrand, or Worki ngPrecision too small. >

NI ntegrate::ncvb:

Nintegrate failed to converge to prescribed accuracy after 9 recursive bisections
in dE near {dE} = {3.52457}. N ntegrate obtained 2.2120599511267165"
and 0.000031572671841471137" for the integral and error estimtes. >

2.21206

%2'- (2t + 1) Log[2]
1= Ffac[t_, B_1:= 1-p%+

('C+Z|.)2

naz= Cfac[i _, n_]:= (0.422377n7 + 0.0304043 n™* - 0. 00038106 %) « 10°%i2 +
(3.850190 n"2 - 0. 1667989 n™* + 0. 00157955 n°) * 10%i3

inj43= deltafac[X_, CO_, a_, m, X1_, X0_]:=
I f [Xs X0, 0, If [Xs X1, 4.6052X+C0+a (X1-X)", 4. 6052X+CO]]

inj44:= Bet heBl ochEl ectron[p_, x_, A, Z_,i_, p_, CO_, X0_, X1_, a_, m]:=
z1 t? (T+2)
0.1535%xp% — — %X Log[ ]+Ffac[t, BR] -
A p? o ()2
(0.511
Cfac[i, n]
deltafac[X, G0, a, m X1, XO0] - 2*T /. {X-> Log[10, nl} /. {n> B=*v¥}/.

\p2+0.511% - 0.511 p
— /. T > /. {B> —0m M
1-p? } { 0-511 } { \/p? + 0. 5112 }

inj4s:= Bet heBl ochEl ect ron[1193. 0, 6.0, 1.01, 1.0,
21.8%10° 0.071, -3.2632, 0.4759, 1.9215, 0.13483, 5.624 ]

out4s]= 1. 97946
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MP Energy Losses with density corrections
injs6:= LanbdaDen[a_, p_, x_, A, Z_, i _, p_, CO_, XO_,
1

Xi [X, p, B, A Z]
0.577 - deltafac[X, 0, a, m X1, X0]1)) /. { X-> Log[10, nl} /. {n-> B=*¥} /.

\/p?+0.511%> - 0.511 p
—}/. {'C—) 0511 }/.{/3—»

n47= fDenfa_, p_, x_, A, Z_, i_, p_, CO_, XO_, X1_, a_, m]:=
Phi [LanmbdaDen[a, p, x, A Z, i, p, C0, X0, X1, a, m]]

p
| (o =)
Xi [X, o, B, A Z] p? +0. 5117

ng;= LanbdaDen[1.4, 1193.0, 6.0, 1.01, 1.0,
21.8%107° 0.071, -3.2632, 0.4759, 1.9215, 0.13483, 5. 624]

X1, a_, m]:=

(a - Xi [X, p, B, A Z] (Log[Xi [X, p, B, A, Z]]1 - Log[Epsilon[B, i1] +1 -

outag)= 0. 186025

inj49):= f Den [1. 4, 1193.0, 6.0, 1.01, 1.0, 21.8%107° 0.071, -3.2632, 0.4759, 1.9215, 0.13483, 5. 624]
out[49]= 2. 70335

ins0:= Pl ot [f Den [X, 1193.0, 6.0, 1.01, 1.0, 21. 8« 10_6, 0.071, -3.2632, 0.4759, 1.9215, 0.13483, 5. 624],
{x, 0.1, 4}, PlotRange » Al | |

20F
15[
Out[50]= [

1o
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Fi ndMaxi me[f Den[x, 1193.0, 6.0, 1.01, 1.0,
21. 8*10'6, 0.071, -3.2632, 0.4759, 1.9215, 0.13483, 5. 624], {x, 1. 2}]
Nl ntegrate::inunr :

The integrand e 15 4455U (-1.38796+X) <l u «l> «1> Gin(ru] has eval uated to non-nureri cal
values for all sanpling points in the region with boundaries {{0, 100}}. >

Nl ntegrate::inunr :
The integrand 2.71828 15 4455u (-1.38796:x)~<<1> oj 313 14159 u] has eval uated to non-numeri cal
values for all sanpling points in the region with boundaries {{0., 100.}}. >

Nl ntegrate::inunr :
The integrand 2.71828 15 4455 (-1.38796:x)~<<1> gj 113 14159 u] has eval uated to non-numeri cal
values for all sanpling points in the region with boundaries {{0., 100.}}. >

General ::stop:
Further output of Nintegrate::inunt will be suppressed during this calculation. >

{2.79033, {x - 1.37353}}
ins1):= Del taMPW t hDensity[p_, x_, A_, Z_, i_, p_, C_, X0_, X1_, a_, m]:=
Xi[X, oy B, A Z]

Epsilon[B, i]

Xi [X, o, B, A Z]*(Log[ ]+o. 198 -deltafac[X, CO, a, m X1, X0] | /.

1
{X> Log[10, n1} /. {n— B*¥} /. {yﬁ

1-p2

A/p?+0.511% - 0.511 p
{'C—) 0 E11 }/. {B—> —}

A/ p? +0. 511

ini52:= Del t aMPW t hDensi ty[1193. 0, 6.0, 1.01, 1.0,
21. 8 % 10-6, 0.071, -3.2632, 0.4759, 1.9215, 0.13483, 5.624 ]

outs2)= 1. 37339

Tantalum

in53):= ELOSSTa = Del tal\/P[ 0.001213, 16.654, beta[nonentum], 180.948, 73.0, 718 *107°

out53)= 0. 0281801
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nise)= Plot [f[x, 0.001213, 16.654, beta[monentum], 180.948, 73.0, 718+107°],
{x, 0.0001, 0.05}, PlotRange Al ]

140}
120

100

Out[56]= r
60 r

20F

L 1 L L L L 1 L L 1 1 1 1 1 1 1 1 1 1 1
0.01 0.02 0.03 0.04 0.05

Carbon

inj57:= ELOSSC12 = Del tal\/P[ 0. 0419, 2.00, beta[nmonentum], 12.01, 6.0, 78.0 =« 10°°

Out[57]= 0. 183805

nser= Plot [f [x, 0.0419, 2.00, beta[nomentum], 12.01, 6.0, 78.0*10'6], {x, 0.1, 1}, PlotRange » Al | |

Out[58]=
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insep= Last [Sort By [Tabl e[{x, f[x, 0.0419, 2.00, beta[nmonentum], 12.01, 6.0, 78.0*10'6]L
{x, 0.1, 0.4, 0.001}], Last]]

NI nt egrate: : ncvb :
NI ntegrate failed to converge to prescribed accuracy after 6 recursive

bi sections in u near {u} = {53.125}. Nintegrate obtained -4.76879 x10"°
and 132443.90271459252° for the integral and error estimtes. >

NI nt egrate: :ncvb :

NI ntegrate failed to converge to prescribed accuracy after 6 recursive
bi sections in u near {u} = {42.1875}. N ntegrate obtained 544. 05859375"
and 109. 9419385633012 for the integral and error estimates. >

NI ntegrate::ncvb :

Nintegrate failed to converge to prescribed accuracy after 6 recursive
bi sections in u near {u} = {35.9375}. Nintegrate obtained 5.875
and 0.2917840310626295° for the integral and error estimates. >

General ::stop :
Further output of N ntegrate::ncvb will be suppressed during this calculation. >

oufsal- {0. 184, 28.1072)

Air

nisop~ ELOSSAI T = Del taMP[ 65. 1, 1.2048x10™°, beta[nonentum], 14289.15, 7133.0, 85.7+10"]

outso)= 0. 170363



24 | convolution2.nb

Plot [f [x, 65.1, 1.2048%10°°, beta[nomentum], 14289.15, 7133.0, 85.7%107°],
{x, 0.1, 1}, PlotRange » Al | ]
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Last [SortBy[Tabl e[{x, f [x, 65.1, 1.2048 x10°%, bet a[nonment um], 14289.15, 7133.0, 85.7*10‘6]},
{x, 0.1, 0.4, 0.001}], Last]]

Nl nt egrate::ncvb:

NI ntegrate failed to converge to prescribed accuracy after 6 recursive
bi sections in u near {u} = {40.625}. N ntegrate obtained -9. 34397 x 10°
and 2350.5110036470214° for the integral and error estimtes. >

NI ntegrate::ncvb:

NI ntegrate failed to converge to prescribed accuracy after 6 recursive
bi sections in u near {u} = {35.9375}. N ntegrate obtained 73. 75
and 2.9808854884653035° for the integral and error estimates. >

NI ntegrate::ncvb:

Nintegrate failed to converge to prescribed accuracy after 6 recursive
bi sections in u near {u} = {32.8125}. Nintegrate obtained 0.341796875"
and 0.007731248021171422' for the integral and error estimtes. >

CGeneral ::stop:
Further output of N ntegrate::ncvb will be suppressed during this calculation. >

{0. 17, 30.0332}

Aluminium Window

ine1:= ELOSSAI 1 = Del tal\/P[ 0. 0127, 2.6989, beta[nonentum], 26.982, 13.0, 166.0%* 10'6]
oute1)= 0. 0663174

inf62):= ELOSSAI 2 = Del tal\/P[ 0. 0113, 2.6989, beta[nonentum], 26.982, 13.0, 166.0=* 10'6]
outs2)= 0. 0587433

inje3):= ELOSSAl 3 = Del taI\/P[ 0. 04064, 2.6989, beta[nonentum], 26.982, 13.0, 166.0x* 10'6]
oute3l= 0. 221651

Kapton Window

inje4]:= ELOSSKapt on = Del taNP[ 0. 03556, 1.42, beta[nonentum], 382.33, 196.0, 79.6 % 1078

oute4)= 0. 11158

All Together

ines:= Tant al umLosses = ELOSSTa + ELOSSAI 3 + ELOSSAI r + ELOSSKapt on

outies)= 0. 531773
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injee):= Car bonLosses = ELOSSC12 + ELOSSAI 3 + ELOSSAI r + ELOSSKapt on
outeel= 0. 687398

ine7:= Hydr ogenLosses = ELOSSAI 1 + ELOSSH2 + ELCSSAI 2 + ELOSSAl 3 + ELOSSAI r + ELOSSKapt on
outs7]= 2. 79508



