Derivation of scattering from a
solid spherical shell.

nisosl=- $Assumptions :={R'i >0,Ro>0, q>0, r>0, Sin[q] > 0, 8q> 0, 0q < n'lz}

Here we look at a solid spherical shell with a constant scattering length density. In spherical
coordinates

nisos- Rvec := {r Cos[6] Sin[¢], r Sin[6] Sin[¢], r Cos[¢]}

Here ¢ is the angle Rvec makes with the zaxis and 6

is the angle the xy projection makes with the x axis. The

measure with this choice of coordinates is r? d6 dCos[¢]
We can place the g vecor along any direction due to rotational symmetry,
easiestdirectionisz

inigosl= qvec = {0, 0, q}

out[805]=

{0, 0, q}

inlgos]= Rvec.qvec

Out[806]=

q r Cos[q]
Integrating over angles gives the normalized scattering of an Infinitely thin shell of radius r.

Exp[I qr Cose]
nigo71= Aishell = Integrate[— , {Cosa , -1, 1}, {p, -, 71'}]
4t

out[807]=
Si n[q r]
qr

Some useful normalization constants for a finite with shell (Ri inner radius, Ro outer radius): surface
of the unit sphere, and radial factor for calculating the volume of a sphere:

nigogl= Normalization = Integrate[S‘i n[e1r?, {0, 0, n}, {¢, -m, m}, {r, Ri, Ro}] Il Simplify

Out[808]=
4
— (-Ri%®+R0®
. )

Kind of obvious but math works out to the volume. To get the form factor amplitude relative to the
centre of the spherical shell, we integrate the interference contribution from all scattererson a
spherical surface atr:
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nsool- Ashellcenter =

Exp[I qr CosB]

Integrate[ —— r?, {cos8, -1, 1}, {9, -, m}, {r, Ri, Ro}] Il Expand
Normalization

Out[809]=

3 Ri Cos[q R‘i] 3 Ro Cos[q Ro] 3 S'in[q R'i] 3Si n[q Ro]

- + -

q?(Ri*-Ro®  g?(Ri*-Ro®) q*®(Ri*-Ro%) ¢*(Ri*-Ro?)

nig10- Ashellcenter /. Ri » xi/q/. Ro - xo/q/l Simplify

Out[810]=
3 (x-i Cos[xi] - xo Cos[x0] - Sin[xi]+ Si n[xo])
xi3 - xo3
ing11:= CForm[%] /. Power - pow

Out[811]//CForm=
-3xpow(pow(xi,3) - pow(xo,3),-1)x(xi*Cos(xi) - xoxCos(xo) - Sin(xi) + Sin(xo))

Which is the form factor amplitude relative to the centre of the sphere . Any pair distance between
two scatterers can be stated as the convolution of two vectors connecting a scatterer to the origin .
Fourier transforming the pair distance turns it into products of the Fourier transforms . Hence the
form factor is just the form factor amplitude squared :
nis12- Fshell = Ashellcenter?
Out[812]=

3R cOs[q R'i] 3Ro cOs[q Ro] 3 S'in[q R'i] 3 S'in[q Ro] 2
+ +

g’ (Ri*-Ro®)  g?(Ri*-Ro®) ¢*(Ri®*-Ro® ¢°(Ri®*-Ro?)

Guinier expansion of Form Factor

n-1- Series[Fshell, {q, 0, 3}]
Rg2 q°

So'Lve[Normal[%] ==1- , Rg2] Il Simplify

Rg2 /. %[1]
CForm[%] /. Power - pow
Ri® Ro®

outf-J- l+[— + ]qz+0[0|]4
5(Ri*-Ro%) 5 (Ri*-Ro?)

3(Ri*+Ri3Ro+Ri2Ro? + Ri Ro3+Ro4)

out[+ J= {{Rgz -
5 (R'i2 +RiRo+ Roz)

3(R1’4+R1'3 Ro + Ri2 Ro? + Ri Ro3+Ro4)

Out[«]=
5 (R'iz +RiRo+ Roz)

Out[«]//CForm=
(3*(Ro*pow(Ri,3) + pow(Ri,4) + pow(Ri,2)xpow(Ro,2) + Rixpow(Ro,3) + pow(Ro,4))
pow(Ri*Ro + pow(Ri,2) + pow(Ro,2),-1))/5.
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Guinier expansions of amplitudes and phase factors

Having derived Ashellcenter which is the distance from the center to any scatterer, we can convo-
lute this with various distributed reference points, such as the inner or outer surface of the spheri-
cal shell. Convolutions turn into products when we Fourier transform. Hence the form factor ampli-

tude of the shell relative to a random selected point on the inner or outer surface is just Ashel-

|_outersurface = Ashellcenter—51('1[;20 d
qRo

. To calculate the form factor amplitude relative to a random
point on the surface we should weight the inner and outer surfaces by their respective surface area
fractions.

Similarily calculating the phase factors e.g. from a random point on the inner surface to a random
point on the outer surface is again the convolution of these two, which turns into the product of
Aishell[Ro]Aishell[Ri]. It gets slightly more complicated for the phase factor for two points on any

surface:
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Ainner2shell :=

Aouter2shell :=

Asurface2shell :=

Pinner2inner :

Pouter2outer :

Pinner22outer :

Pcenter2surface :

Pinner2surface :

Pouter2surface :

Psurface2surface :=

Sin|Ri g
Ashellcenter
(a i)
S'in[Ro q]
Ashellcenter
(ar)
[[4 Ro? Si n[Ro q]
(are)
Si n[R'i q] 2
(ar)
Si n[Ro q] z
(are)

S'in[R'i q] S'in[Ro q]

(ax)  (are)
- 02 S'in[Roq] A 'i2 S'in[R'i q]
[# et T o )

(4 bLs (Ro2 + R'iz))

(4 7T RO?

Si n[Ro q]

+4 5T Ri?
(aRo)

S'in[R'i q] (ari)

(a®i)

(4 n (Ro2 + R'iz))

S'in[Ro q] (4 7 Ro* Si(:[::)q] 4 mRi’ 51(:[:)‘1]]
~ (aro) (4 7 (Ro? + Ri2))
- 2 S'in[Roq] +4 'iz S'in[R'i q] 2
P RO Targ TR @m))

(4 7 (Ro? + R?)

Si n[R1 q]
+4 7T Ri? / 4rr(Ro + Ri )) Ashellcenter
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nig23l- Series[Psurface2surface, {q, 0, 3}]

sigmaR2 g2

Solve[Normal[%] ==1- , Si gmaR2] Il Simplify

sigmaR2 /. %[1]
CForm[%] /. Power - pow
Out[823]=
(-Ri*-Ro*) g? .
1+ —— +0[q]
3 (Ri? +Ro?)
out[824]=
2 (Ri* +Ro?)
{{S'igmaRZ > —_— }
Ri? + Ro?
out[825]=
2 (Ri*+Ro?)
Ri%+Ro?
Out[826]//CForm=

2x(pow(Ri,4) + pow(Ro,4))*pow(pow(Ri,2) + pow(Ro,2),-1)

Comparing to sampled data and saving data for validation:

nig7sl= Clear[PARENTDIR, DIR1, DIRO1]
PARENTDIR = Directory][]
DIR1 := PARENTDIR <> "/Sampled/SolidSphericalShell_Ri2.330000_R03.440000/"
DIRO1 := PARENTDIR<>"/../Examples/Validation/SolidSphericalShell_Ri2.33_Ro3.44/"
CreateDirectory[DIRO1];

out[876]=
/home/zgex/source/SEB/Mathematica

.-+ CreateDirectory: /home/zgex/source/SEB/Examples/Validation/SolidSphericalShell_Ri2.33_Ro03.44/ already

exists.

nig471- SaveFunction[func_, filename_, NN_, qmin_, qmax_] := Module[{}, Export[filename,
{t, N[func[&]]} &/@ Table[10*(Log[10, gmax/gmin]*i/NN+ Log[10, qmin]), {i, 0, NN}]II
SetAttributes[SaveFunction, HoldAl1l]

n-1- Clear[qvec, qq]
nis40l= qvec[gmin_, qmax_, NN_] :=
Table[107(Log[10, gmax/gmin] i /NN+ Log[10, gmin]), {i, ©, NN}]
qq :=qvec[0.8, 50, 500] // N
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Form factor:

nio14= Clear[Term, Funcl, DATA]
Term[q_] = Fshell
Solve[Nor‘mal[Ser'ies[Term[q], {q, 0, 2}]] == 1 +q~2 oR2, aRZ]

Funcl[q_] :=Term[q] /. Ri - 2.33/. Ro-» 3.44

FILE = "FF.q";

OFILE =DIRO1<>"FF.dat"

SaveFunction[Funcl, OFILE, 200, 0.01, 50];

DATA = {tt[[l]] , Abs[ttlIZ]]]} &/@ Delete[Import[DIR1 <> FILE, "Table"], 11;

L'istLogLogP'l.ot[{DATA, {n , Abs[Funcl[tt]]} &I@ qq},

PlotStyle - {{Red, Thick}, Black}, Joined » {False, True}]

out[915]=

3Ri Cos[q R'i] 3 Ro Cos[q Ro] 3 S'in[q R'i] 3 S'in[q Ro]

g’ (Ri*-Ro®) g?(Ri*-Ro®) q*(Ri®*-Ro?® q°(Ri*-Ro?)

Out[916]=

g% Ri*+g?Ri3Ro + g? Ri%2 Ro? + g% Ri Ro3 + g% Ro*
{{URZ—)
-50?Ri%?-5¢g%RiRo-5q? Ro?

out[919]=

/home/zgex/source/SEB/Mathematical/. ./Examples/Validation/SolidSphericalShell_Ri2.33
_R03.44/FF.dat
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out[922]=

0.01 —

1078 -

10—11 [

0.1 0.5 1 5 10
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Form factor amplitude (center):

nio231= Clear[Term, Funcl, DATA]
Term[q_] = Ashellcenter
Solve[Nor‘mal[Ser'ies[Term[q], {q, 0, 2}]] == 1 +q~2 oR2, aRZ]

Funcl[q_] :=Term[q] /. Ri - 2.33/. Ro-» 3.44

FILE = "FFAcenter.q";

OFILE = DIRO1 <>"FFA_center.dat"

SaveFunction[Funcl, OFILE, 200, 0.01, 50];

DATA = {tt[[l]] , Abs[tt|12]]]} &/@ Delete[Import[DIR1 <> FILE, "Table"], 11;

L'istLogLogP'l.ot[{DATA, {n , Abs[Funcl[tt]]} &I@ qq},

PlotStyle - {{Red, Thick}, Black}, Joined » {False, True}]

Out[924]=

3 Ri Cos[q R‘i] 3 Ro Cos[q Ro] 3 S'in[q R'i] 3S1 n[q Ro]

q?(Ri*-Ro®)  g?(Ri*-Ro®) @*(Ri*-Ro%) ¢*(Ri*-Ro?)

{{or2 -

/home/zgex/source/SEB/Mathematica/. ./Examples/Validation/SolidSphericalShell_Ri2.33
_Ro03.44/FFA_center.dat

Out[925]=

g? Ri*+g? Ri® Ro +q? Ri%2 Ro? + g% Ri Ro® + g% Ro*

-10g%>Ri2-10 g>Ri Ro-10 g2 Ro?

Out[928]=
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out[931]=

0.100

0.010

0.001

0.1 0.5 1 5 10

Form factor amplitude (inner shell surface):

no321= Clear[Term, Funcl, DATA]
Term[q_] = Ainner2shell
So'Lve[Norma'L[Seri es[Term[q], {q, 0, 2}]]==1+q”"2 oR2, chZ]

Funcl[q_] :=Term[q] /. Ri - 2.33/. Ro-» 3.44

FILE = "FFAinner.q";

OFILE = DIRO1<>"FFA_inner.dat"

SaveFunction[Funcl, OFILE, 200, 0.01, 50];

DATA = {tt[[l]] , Abs[tt[[z]]]} & /@ Delete[Import[DIR1 <> FILE, "Table"], 1];
L'istLogLogP'lot[{DATA, {n , Abs[Funcl[tt]]} &I@ qq},

PlotStyle -» {{Red, Thick}, Black}, Joined » {False, True}]

Out[933]=

S'in[q R‘i] (_ 3Ri Cos[qRi] .\ 3 Ro Cos{q Ro] .\ 3Sin[qRi] _ 3Sin[qRo] )

g% (Ri-R0%) q? (Ri3-R0%) q®(Ri3-R0®)  ¢* (Ri3-R0%)

g Ri

out[934]=

8 g2 Ri*+8q?Ri®Ro+8q?Ri?Ro? +3 g2 Ri Ro® + 3 g% Ro*
{{ORZ—)

-30 q? Ri2-30 g? Ri Ro - 30 g% Ro?
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out[937]=

/home/zgex/source/SEB/Mathematica/. ./Examples/Validation/SolidSphericalShell_Ri2.33
_R03.44/FFA_inner.dat

Out[940]=

0.100 —

0.001 —

0.1 0.5 1 5 10

Form factor amplitude (outer shell surface):

no41= Clear[Term, Funcl, DATA]
Term[q_] = Aouter2shell
So'Lve[Normal[Ser'i es[Term[q], {9, 0, 2}]]==1+q”"2 oR2, aR2]

Funcl[q_] :=Term[q] /. Ri - 2.33/. Ro-» 3.44

FILE = "FFAouter.q";

OFILE = DIRO1l<>"FFA_outer.dat"

SaveFunction[Funcl, OFILE, 200, 0.01, 50];

DATA = {tt[[l]] , Abs[tt[[z]]]} &I/@ Delete[Import[DIR1 <> FILE, "Table"], 1];
L'istLogLogPlot[{DATA, {#, Abs[Func1i=)1} &/@qq},

PlotStyle - {{Red, Thick}, Black}, Joined » {False, True}]

out[942]=

3Ri Cos[q Ri] 3Ro Cos[q Ro] 3 S'in[q R'i] 3 S'in[q Ro] )

Sﬁn[q Ro] (— + + -

q? (Ri3-Ro%) q? (Ri3-R0%) q®(Ri*-R0®)  g° (Ri3-Ro%)

q Ro



0Out[943]=

3g2Ri*+3 g>Ri®Ro+8g?Ri2Ro?+8 g2 Ri Ro® + 8 g? Ro*
{{URZ—)

-30g?>Ri2-30g?Ri Ro-30 g% Ro?

Out[946]=
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/home/zgex/source/SEB/Mathematica/. ./Examples/Validation/SolidSphericalShell_Ri2.33

_R03.44/FFA_outer.dat

out[949]=

0.100

0.001 —

Form factor amplitude (surface):

niosoi= Clear[Term, Funcl, DATA]
Term[q_] = Asurface2shell

So'Lve[Nor'ma'L[Ser'ies[Term[q], {9, 0, 2}]] == 1 +q*2 oR2, aRZ]

Funcl[q_] :=Term[q] /. Ri - 2.33/. Ro-» 3.44

FILE = "FFAsurface.q";

OFILE = DIRO1 <>"FFA_surface.dat"
SaveFunction[Funcl, OFILE, 200, 0.01, 50];

DATA = {11[[1]] 5 Abs[ttlIZ]]]} & /@ Delete[Import[DIR1<>FILE, "Table"], 1];

L'istLogLogP'Lot[{DATA, {n , Abs[Funcl[tt]]} &I@ qq},

PlotStyle - {{Red, Thick}, Black}, Joined » {False, True}]
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out[951]=
4nRiSinqRi]  4mRoSin[qRo] 3RiCos[qRi] 3RoCos[qRo]  3Sin[qRi] 3SinfqRo]
q ¥ q TR RPRY) | G RI-ROY | ¢ RE-ReY | g (Ri-Ro)
4 7t (Ri% + Ro?)
Out[952]=
{{URZ -
8q2Ri®+8g?>Ri®Ro+11g2Ri*Ro%+6 g2 Ri®*Ro®>+ 11 g? Ri%2 Ro*+ 8 g? Ri Ro® + 8 g2 Ro®
-30 g% Ri*-30g?>Ri®Ro-60 g2 Ri?Ro?-30 g? Ri Ro®- 30 g% Ro*
out[955]=
/home/zgex/source/SEB/Mathematical/. ./Examples/Validation/SolidSphericalShell_Ri2.33
_R03.44/FFA_surface.dat
Out[958]=
0.100 — \\..
0.001 —
| °
107°
107
L \ L \ L
0.1 05 1 5 10
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Phase factor (center to surface):

niosol= Clear[Term, Funcl, DATA]
Term[q_] = Pcenter2surface
Solve[Nor‘mal[Ser'ies[Term[q], {q, 0, 2}]] == 1 +q~2 oR2, aRZ]
Funcl[q_] :=Term[q] /. Ri - 2.33/. Ro-» 3.44
FILE = "Pcenter_surface.q";
OFILE = DIRO1 <>"PF_center_surface.dat"
SaveFunction[Funcl, OFILE, 200, 0.01, 50];
DATA = {tt[[l]] , Abs[tt|12]]]} &/@ Delete[Import[DIR1 <> FILE, "Table"], 11;

L'istLogLogP'l.ot[{DATA, {n , Abs[Funcl[tt]]} &I@ qq},

PlotStyle - {{Red, Thick}, Black}, Joined » {False, True}]

0ut[960]=

4 mRi S'in[q R'i] 4 mRo S'in[q Ro]
+
q q

4 7t (Ri% + Ro?)

out[961]=

g% Ri*+g? Ro*
{{URZ > }}
-6 g2 Ri%-6g%Ro?

Out[964]=
/home/zgex/source/SEB/Mathematical/. ./Examples/Validation/SolidSphericalShell_Ri2.33

_R03.44/PF_center_surface.dat
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out[967]=

0.100

0.010

0.001

107

0.1

0.5

10




In[968]:=

out[969]=

Out[970]=

0ut[973]=

Phase factor (inner surface to inner surface):

Clear[Term, Funcl, DATA]
Term[q_] = Pinner2inner

Solve[Nor‘mal[Ser'ies[Term[q], {q, 0, 2}]] == 1 +q~2 oR2, aRZ]

Funcl[q_] :=Term[q] /. Ri - 2.33/. Ro-» 3.44

FILE = "Pinner_inner.q";

OFILE = DIRO1 <> "PF_inner_inner.dat"

SaveFunction[Funcl, OFILE, 200, 0.01, 50];

DATA = {tt[[l]] , Abs[tt|12]]]} &/@ Delete[Import[DIR1 <> FILE, "Table"], 11;

L'istLogLogP'l.ot[{DATA, {n , Abs[Funcl[tt]]} &I@ qq},

PlotStyle - {{Red, Thick}, Black}, Joined » {False, True}]

Si n[q R‘i]2

q2 R_IZ
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/home/zgex/source/SEB/Mathematical/. ./Examples/Validation/SolidSphericalShell_Ri2.33

_R03.44/PF_inner_inner.dat
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0out[976]=

0.001 —

0.5




In[977]:=

out[978]=

out[979]=

Out[982]=

Phase factor (inner surface to outer surface):

Clear[Term, Funcl, DATA]

Term[q_] = Pinner22outer

Solve[Normal[Ser'i es[Term[q], {q, 0, 2}]] == 1 +q "2 oR2, aRZ]

Funcl[q_] :=Term[q] /. Ri - 2.33/. Ro-» 3.44

FILE = "Pinner_outer.q";

OFILE = DIRO1 <> "PF_inner_outer.dat"

SaveFunction[Funcl, OFILE, 200, 0.01, 50];

DATA = {tt[[l]] , Abs[tt|12]]]} &/@ Delete[Import[DIR1 <> FILE, "Table"], 11;

L'istLogLogP'l.ot[{DATA, {n , Abs[Funcl[tt]]} &I@ qq},

PlotStyle - {{Red, Thick}, Black}, Joined » {False, True}]

S'in[q R'i] SH n[q Ro]

g% Ri Ro

g% Ri%+q? Ro?
{{URZ - ——}}
6 g2
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/home/zgex/source/SEB/Mathematica/. ./Examples/Validation/SolidSphericalShell_Ri2.33

_R03.44/PF_inner_outer.dat
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Out[985]=

0.1 0.5 1 5 10

Phase factor (inner surface to all surface):

nosel= Clear[Term, Funcl, DATA]
Term[q_] = Pinner2surface
Solve[Normal[Ser‘i es[Term[q], {9, 0, 2}]]1==1+q”"2 oR2, aRZ]
Funcl[q_] :=Term[q]/. Ri - 2.33/. Ro-» 3.44
FILE = "Pinner_surface.q";
OFILE = DIRO1 <> "PF_inner_surface.dat"
SaveFunction[Funcl, OFILE, 200, 0.01, 50];
DATA = {tt[[l]] , Abs[ttlIZ]]]} &/@ Delete[Import[DIR1 <> FILE, "Table"], 1I;

L'istLogLogP'I.ot[{DATA, {n , Abs[Funcl[tt]]} &I@ qq},

PlotStyle -» {{Red, Thick}, Black}, Joined » {False, True}]

0Out[987]=

S'in[q R'i] (4rrR'i S;n[q R'i] . 4rrRoS;n[q Ro])

4 11 qRi (Ri? +Ro?)

Out[988]=

2 g2 Ri*+ g% Ri2Ro? + g2 Ro*
{{UR2—)
-6 g2 Ri%-6 g% Ro?
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out[991]=

/home/zgex/source/SEB/Mathematica/. ./Examples/Validation/SolidSphericalShell_Ri2.33

_R03.44/PF_inner_surface.dat

Out[994]=

0.1 0.5 1 5 10
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Phase factor (outer surface to outer surface):

nioosi= Clear[Term, Funcl, DATA]
Term[qg_] = Pouter2outer
Solve[Nor‘mal[Ser'ies[Term[q], {q, 0, 2}]] == 1 +q~2 oR2, aRZ]
Funcl[q_] :=Term[q] /. Ri - 2.33/. Ro-» 3.44
FILE = "Pouter_outer.q";
OFILE = DIRO1 <>"PF_outer_outer.dat"
SaveFunction[Funcl, OFILE, 200, 0.01, 50];
DATA = {tt[[l]] , Abs[tt|12]]]} &/@ Delete[Import[DIR1 <> FILE, "Table"], 11;

L'istLogLogP'l.ot[{DATA, {n , Abs[Funcl[tt]]} &I@ qq},

PlotStyle - {{Red, Thick}, Black}, Joined » {False, True}]

out[996]=

2

Si n[q Ro]

q2 R02
Out[997]=
Ro?
{{aRz S }}
3

Out[1000]=

/home/zgex/source/SEB/Mathematical/. ./Examples/Validation/SolidSphericalShell_Ri2.33
_R03.44/PF_outer_outer.dat
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out[1003]=
1 —
\
10—
L \ L \ L
= 04 05 1 5 10

Phase factor (outer surface to all surface):
In[1004]:=

Clear[Term, Funcl, DATA]

Term[q_] = Pouter2surface

So'Lve[Norma'L[Seri es[Term[q], {9, 0, 2}]]==1+q”"2 oR2, chZ]

Funcl[q_] :=Term[q] /. Ri - 2.33/. Ro-» 3.44

FILE = "Pouter_surface.q";

OFILE = DIRO1 <>"PF_outer_surface.dat"

SaveFunction[Funcl, OFILE, 200, 0.01, 50];

DATA = {tt[[l]] , Abs[tt[[z]]]} & /@ Delete[Import[DIR1 <> FILE, "Table"], 1];

L'istLogLogP'lot[{DATA, {n , Abs[Funcl[tt]]} &I@ qq},

PlotStyle -» {{Red, Thick}, Black}, Joined » {False, True}]
out[1005]=
TR Si i 4 tRoSH R
S'in[qRo](4 R Sn[qR]+ SSLE o])
q
4 7t qRo (Ri? + Ro?)

Out[1006]=

g% Ri%*+g? Ri2Ro? + 2 g® Ro*
{{JRZ—) }}
-6g?Ri%-6 g% Ro?
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out[1009]=
/home/zgex/source/SEB/Mathematica/. ./Examples/Validation/SolidSphericalShell_Ri2.33
_Ro03.44/PF_outer_surface.dat

Out[1012]=

0.01 —

10—5 [

0.1 0.5 1 5 10

Phase factor (all surface to all surface):
In[1013]:=
Clear[Term, Funcl, DATA]
Term[q_] = Psurface2surface
So'Lve[Norma'L[Ser'i es[Term[q]l, {q, 0, 2}]]1==1+q”"2 oR2, aR2]
Funcl[q_] :=Term[q] /. Ri - 2.33/. Ro-» 3.44
FILE = "Psurface_surface.q";
OFILE = DIRO1 <> "PF_surface_surface.dat"
SaveFunction[Funcl, OFILE, 200, 0.01, 50];

DATA = {tt[[l]] , Abs[tt[[z]]]} &/@ Delete[Import[DIR1 <>FILE, "Table"], 1I;
L'istLogLogP'lot[{DATA, {n: , Abs[Funcl[tt]]} &I@ qq},

PlotStyle - {{Red, Thick}, Black}, Joined » {False, True}]

Out[1014]=

4 TR S'in[q R'i] 41RO S'in[q Ro] )2
+
q q

16 1% (Ri2 + Ro?)’
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out[1015]=
g% Ri*+qg? Ro*
{{URZ - }}
-3g?Ri%?-3 g*>Ro?

Out[1018]=

/home/zgex/source/SEB/Mathematica/. ./Examples/Validation/SolidSphericalShell_Ri2.33

_R03.44/PF_surface_surface.dat

out[1021]=

N

0.100 %,

A

10—7 [




