Initial assumptions
ni1= $Assunmptions = {r >0, rp>0,t >0, 81>6>0, z>0, u>0, ep>0, a>e>0};

Wedge Thar pieces for general apha, in polar coordinates

ztu 7t (6 +6ep) stu

ne2r= wedgeTbar 1 = [Csch[u] Si nh[z—]]/ [an rp (4aCos[—] +4aCosh[2—])];
a a

7 (6 +6p)

U
nzr= wedgeTbar 2 = (Csch[u] Si nh[z—]]/ [87rr rpa (—Cos[ .
a a

]+Oosh[72r—2]]);

tu 7t (6 -6p) ztu
n4= wedgeTbar3 = (—Csch[u] Si nh[—])/ (an rp (4aCos[—] +4aOosh[—]]);
2a 2a 2a
tu 7t (6 -6ep) tu
nsi= wedgeTbar 4 = (-Csch[u] Si nh[—])/ (87rr rpa (—Oos[—] +Cosh[—]));
2a 2a 2a

Definition of u
nel= U = ArcCosh[(2r »rp)" (=1) (r*"2+rp"2+t"2+ (z-2p)"2)1;

For the time being, we specialize to a pha=pi/2.
n7i=zp @ = 0;
Wedge Thar pieces for alpha=pi/2, in polar coordinates
nel= Wt bar 1pi 2 = Si npli fy [wedgeTbharl /. a-» Pi /2]
ouigl= 1/ (27 (r2+rp?+t?+22+2rrpCosfo+opl))
ner= Wt bar 2pi 2 = Si npl i fy[wedgeTbhar2 /. a-» Pi /2]
oug)= 1/ (27 (r2+rp?+t?+2z?-2rrpCos[o+ep]))
nor= W bar3pi 2 = Si npl i fy [wedgeTbar3 /. a - Pi /2]
outo= -1/ (27 (r?+rp?+t?+2?+2rrpCos[o-op]))
ni= Wt bar4pi 2 = Si npl i fy [wedgeThar4 /. a-» Pi /2]
oup= -1/ (272 (r2+rp?+t?+z?-2rrpCos[e-6p]))
Thar pieces for planes at x=0 and y=0, in Cartesian coordinates

1/ (2P 72)
nf121= cart Thar 1

t24 (X +XP)2+ (Y -ypP)2+ (2 -2p)2

1/ (2P 72)
inf13)= cart Thar 2

t24 (X -XP)2+ (Y +ypP)2+ (2 -2p)2

1/ (2Pi ~2)
n[14:= cart Thar 3

Ct24 (x+xp) 2+ (Y +yP) 2+ (Z-2p)?

1/ (2Pi "2)
inj15]= cart Thar 4

24+ (x-xp)2+ (y -yp)2 + (2 -2p)2
Thar pieces for planes at x=0 and y=0, in polar coordinates

6= pctbarl =
Sinplify[cartTharl /. {x »r Cos[6], xp>rpCos[ep], Yy »r Sin[e], yp->rpSin[ep]}]

outie= 1/ (27% (r?+rp?+t?+2°+2rrpCos(o+op]))
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n17)= pctbar2 =
Sinplify[cartThar2 /. {x »r Cos[6], xp-»>rpCos[ep]l, Yy »r Sin[e], yp->rpSin[ep]}]

o7 1/ (27% (r2+rp?+t?+22-2rrpCos(o+op]))

8= pct bar3 =
Sinplify[cartThar3 /. {x »r Cos[e], xp»>rpCos[ep], Yy»>r Sin[e], yp->rpSin[ep]}]

oupg- -1/ (272 (r2+rp?+t?+z2+2rrpCos[e-6p]))

n9= pct bar4 =
Sinplify[cartTbar4 /. {x »r Cos[6], xp->rpCos[ep]l, y»r Sin[e], yp->rpSin[ep]l}]

oupor: -1/ (272 (r2+rp?+t?+z?-2rrpCos[e-6p]))
Do these agree with the wedge pieces at alpha=pi/2?

nop= Ful | Si mpli fy[wt bar 1pi 2 - pct bar1]

outi20]= 0

1= Ful | Si mpli fy[wt bar 2pi 2 - pct bar 2]

outiz1= 0

n22)= Ful | Si mpli fy[wt bar 3pi 2 - pct bar 3]

outzz)= 0

3= Ful | Si mpli fy[wt bar4pi 2 - pct bar 4]

out23)= 0

Yes! Good.

Now, we will look at the energy density and perpendicular/radial pressure for each piece, in both cartesian and
polar coordinates.

Cartesian TOO and pressures, in Cartesian coordinates
n4p= cartrhol = -1 /2 (D[cartTbarl, {t, 2}1) // Sinplify

1
Out[24]= — ———
4 72

812 2
(t2+ (x+xp)2+ (y—yp)2+22)3 (t2+ (x+xp)2+ (y-yp)2+22)2
n2sp= cartrho2 = -1 /2 (D[cart Thar2, {t, 2}1)

1 8t2 2

Out[25]= — ———
4 72

(12 (x-xp)2+ (y+yp)2+22)° (124 (x-xp)2+ (y +yp)2+22)°
neel= cartrho3 = -1 /2 (D[cart Tbar3, {t, 2}1)

1 8t2 2

Out[26]= —— —
4n® (t?+ (x+xp)?+ (y+yp)2+22)3 (t2+ (x+xp)2+(y +yp)2+22>2

n27= cartrhod4 = -1 /2 (D[cart Tbar4, {t, 2}1)

1 8t2 2

Out[27]= ——— —_

472 (124 (x-xp) 2+ (y -yp)2+2%)° (124 (x -xp)2+ (y ~yp)2 +22)°




cw.nb |3

inzel= px1 =

1/8 (D[cartTbarl, {x, 2}] +D[cartTbar1, {xp, 2}] -2 D[D[cartTbar1, x], xp]) // Sinmplify
outzsl= 0
o= pyl =

1/8 (D[cartTbar1, {y, 2}] +D[cartTharl, {yp, 2}] -2 D[D[cartTbar1, y], ypl) // Sinplify
ouizo= - (t2+x?+2xxp+xp?-3y?+6yyp-3yp®+2z?) / (2° (t2+x2+2xxp+xp2+y2—2yyp+yp2+zz)3)

In[30]= PX2 =
1/8 (D[cartTbar2, {x, 2}] +D[cartThar2, {xp, 2}] -2 D[D[cartThar2, x], xp]) // Sinmplify

ouor - (t2-3x2+6xxp-3xp?+y?+2yyp+yp®+2z?) /(22 (tz+x272xxp+xp2+y2+2yyp+yp2+22)3)

In[31):= 2 =
- IC)):i/S (D[cartTbar2, {y, 2}] +D[cart Thar2, {yp, 2}] -2 D[D[cartTbar2, y1, ypl) // Sinplify
ousi= 0
n32l= Px3 =
1/8 (D[cartTbar3, {x, 2}] +D[cart Thar3, {xp, 2}] -2 D[D[cartTbar3, x], xp]) // Sinplify
outzzl= 0
nzsi= py3 =
1/8 (D[cart Thar3, {y, 2}] +D[cart Tbar3, {yp, 2}] -2 D[D[cartTbar3, y], ypl) // Sinplify
ougssl= 0
nz4i= px4 =

1/8 (D[cartTbar4, {x, 2}] +D[cartTbhar4, {xp, 2}] -2 D[D[cart Thar4, x], xp]) // Sinplify
oupa (t2-3x2+6xxp-3xp?+y?-2yyp+yp?+2%) /(27 (tz+x2—2xxp+xp2+y2—2yyp+yp2+22)3)

nEsi= py4 =
1/8 (D[cart Thar4, {y, 2}] +D[cartThar4, {yp, 2}] -2 D[D[cartTbar4, y], ypl) 7/ Sinplify

ouzs= (t2+x%-2xxp+xp?-3y*+6yyp-3yp?+2%) /(2° (t2+x272xxp+xp2+y272yyp+yp2+22)3)

nel= Txyl =1 /8 (D[D[cart Tbar1, x], y] + D[D[cart Tbar1, xp], yp] -
D[D[cart Tbar1, x], yp] - D[D[cart Tbar1, xp], y]) // FullSinplify

outzel= 0

nE7= Txy2 =1 /8 (D[D[cart Thar2, x], y] + D[D[cart Tbar2, xp]l, yp]l -
D[D[cart Tbar2, x], yp] - D[D[cart Tbar2, xp], y1) Full Sinplify

ouz7l= 0
niss= TXy3 =1 /8 (D[D[cart Tbar 3, x], y] + D[D[cart Thar3, xpl, yp]l -

D[D[cart Tbar 3, x], yp] - D[D[cart Tbar3, xp], y1]) // FullSinplify
ouzsl= 0
nze)= Txy4 =1 /8 (D[D[cart Thar4, x], y] + D[D[cart Tbar4, xp], yp] -

D[D[cart Tbar4, x], yp] - D[D[cart Tbar4, xpl, y1) // FullSinplify

2 (x-xp) (Yy-yp)

Out[39]= -

2 (t2+(X*Xp)2+(Y*yp)2+22)3
naol= TXy4 /. {Xp = X, Yp » Yy}

outja0l= 0
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In[41]:=

Out[41]=

In[42]:=

Out[42]=

In[43]:=

out[43]=

In[44]:=

Out[44]=

In[45]:=

out[45]=

In[46]:=

Out[46]=

In[47):=

In[48]:=

out[48]=

In[49]:=

In[50]:=

Out[50]=

In[51]:=

In[52]:=

out[52]=

In[53]:=

In[54]:=

out[54]=

Pyl /. {Xp->Xx, yp >y}
1

272 (t2+4x2+22)°
px2 /. {Xp > X, yp->VY}
1

2 n? (t2+4y2+22)2
py4d /. {Xp->X, yp >y}
1
2 2 (t2+22)2
px4 /. {Xp->X, yp >y}
1
2 2 (t2+22)2
Cartesian TOO and pressures, in polar coordinates
pcrhol = Sinplify[cartrhol /. {X »r Cos[6], xp>rpCos[ep], y»r Sin[e], yp-»>rpSin[ep]}]
(r2+rp?-3t2+z2+2rrpCos(o+op]) / (2° (r2+rp2+t2+22+2rrpCos[e+epJ)3)
pcrhold = pcrhol /. {rp->r, 6p -6}
2r2-3t24+22+2r2Cos[209]

27% (2r2+t2+2%+2r2Cos[20])°
pcrho2 = Sinmplify[cartrho2 /. {x »r Cos[©], xp->rpCos[ep]l, y»r Sin[e], yp-»>rpSin[ep]l}];
pcrho2d = pcrho2 /. {rp->r, ep -6}

2r2-3t2+22-2r2Cos[20]

272 (2r24t2+22-2r2Cos(26])°
pcrho3 = Sinplify[cartrho3 /. {x »r Cos[e], xp->rpCos[ep], y>r Sin[e], yp-»>rpSin[ep]l}];
pcrho3d = pcrho3 /. {rp-»r, ep -6}

4r2_-3t2422

2 72 (4r2+t2+22)3

pcrho4 = Sinmplify[cartrhod /. {x -r Cos[e], xp->rpCos[ep], y»r Sin[e], yp->rpSin[ep]l}];
pcrho4d = pcrhod4 /. {rp->r, 6p - 6}

-3t2422

272 (12422)°

pcpx1l = Sinplify[pxl /. {Xx »r Cos[e], xp-»>rpCos[ep], y»r Sin[e], yp->rpSin[ep]l}];
pcpxld = pcpxl /. {rp->r, 6p - 6}
0
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nssi= pecpyl = Sinplify[pyl /. {X »r Cos[8], xp->rpCos[ep], y~-»r Sin[e], yp-»>rpSin[ep]l}]
outssi= — (-r2-rp?+t?+22+2r2Cos[26] +4rrpCos[e-6p] +2rp?Cos[26p] -2rrpCos[e+6p]) /
(2 2 (r2+rp2+t2+22+2rrpOos[6+ep})3)
nsel= pepyld = pcpyl /. {rp->r, 6p - 6}
1

Out[56]= —

272 (2r24t2.22.2r2Cos[20])°
ns7= pepx2 = Sinplify[px2 /. {Xx »r Cos[6], xp»>rpCos[ep], Yyt Sin[e], yp-»>rpSin[epl}];
nsel= pecpx2d = pcpx2 /. {rp->r, ep-»06} // Sinplify
1

out[58]= —

272 (2r2+t2+22-2r2Cos[26])°
nso)= pepy2 = Sinplify[py2 /. {x >r Cos[e], xp»>rpCos[ep], y»r Sin[e], yp->rpSin[ep]}];
neo= pepy2d = pcpy2 /. {rp->r, 6p - 6}
out60]= 0
ne1)= pcpx3 = Sinplify[px3 /. {X »r Cos[8], Xp->rpCos[ep], y»r Sin[e], yp->rpSin[epl}]
out1]= 0
ne2)= pcpy3 = Sinplify[py3 /. {X »r Cos[8], xp->rpCos[ep], y-»r Sin[e], yp-»>rpSin[epl}]
out62)= 0
ne3)= pcpx4 = Sinplify[px4 /. {X »r Cos[6], xp->rpCos[ep], y»r Sin[e], yp->rpSin[epl}]
oues= (-r2-rp?+t?+z2-2r?Cos[26] +2rrpCos[o-6p] -2rp?Cos[26p] +4r rpCos(o+6ep]l)/

(2 n® (r2+rp2+t2+2272rrpCos[efep])3>
nie4= pcpx4d = pcpx4 /. {rp->r, ep - e}

1
outfed}s ——————
2 n? (t2+zz)2
nes)= pcpyd = Sinplify[pyd /. {X »r Cos[®], xp->rpCos[ep], y»r Sin[e], yp-»>rpSin[epl}];
nesl= pcpy4d = pcpy4 /. {rp->r, 6p - 6}
1

outfesl: ———————
2 2 (t2+22)2
ne7)= pcTXyl = Sinplify[Txyl /. {X »r Cos[©], xp->rpCos[ep], y »r Sin[e], yp->rpSin[ep]}]
out7]= 0
negl= pcTxy2 = Sinplify[Txy2 /. {X »r Cos[6], Xxp->rpCos[ep], y»r Sin[e], yp->rpSin[ep]}]
outesl= 0
neg)= pcTxy3 = Sinplify[Txy3 /. {X »r Cos[6], xp->rpCos[ep], y»r Sin[e], yp->rpSin[ep]}]
outieol= 0

n7op= pcTxy4 = Sinplify[Txyd /. {X »r Cos[6], xp->rpCos[ep], y»r Sin[e], yp->rpSin[ep]}]

ouo= - (2 (r Cos[e] -rpCos[ep]) (rSinfe] -rpSinfepl)) / (m® (r2+rp?+t?+z2-2r rpCos[e—ep])3)
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n71= pcTxydd = pcTxy4d /. {rp->r, 6p - 6}

out7i= 0

Wedge TOO and pressures, in polar coordinates, for a pha=pi/2

1
n72;= TOO1lpi 2 = -— D[wt bar 1pi 2, {t, 2}]
2

1
out[72}= -—2((8t2)/(r2+rp2+t2+22+2r rpCos[e+ep])3—2/(r2+rp2+t2+22+2r rpOos[e+ep})2)
4 7

n73= TOO1pi 2d = TOO1pi 2 /. {rp->r, 6p-»6} // Sinplify

2r2-3t24+22+2r2Co0s[209]

Out[73]=

272 (2r2+t2+22+2r2C0s[20])°
n74p= TOO2pi 2 = -— D[wt bar 2pi 2, {t, 2}1;
2

n7si= TOO02pi 2d = TOO2pi 2 /. {rp->r, 6p-»6} // Sinplify

2r2-3t24+22-2r2Cos[20]
Out[75]=

272 (2r2+t2+22-2r2Cos[20])°
n76)= TOO3pi 2 = -— D[wt bar 3pi 2, {t, 2}1;
2

in77)= TOO3pi 2d = TOO3pi 2 /. {rp->r, 6p-»>06} // Sinplify

4r2_-3t2422

out[77]= -
272 (4124124 22)°

1
n7el= TOO04pi 2 = -— D[wt bar4pi 2, {t, 2}1;
2

in79l= TOO4pi 2d = TO04pi 2 /. {rp->r, ep-»6} // Sinplify

-3t2+22
ou79l= -
272 (t7422)°
ingo)= Tpplpi 2 =

1
— D[wtbar1pi 2, r] +

4r 4rn2

(D[wt bar 1pi 2, {e, 2}] - D[D[wt bar 1pi 2, 1, ep]l) // Sinplify

ouigo- - (r +rpCos[e+ep]) / (47°r (r2+rp+t2+22+2r rpCos[9+ep})2)
1= Tpplpi 2d = Tpplpi2 /. {rp->r, 6p-»6} // Sinplify
Cos [0]?

Out[81]= -

272 (2r2+t2+22+2r2Cos[20])°

1 1
ns2i= Tpp2pi 2 = — D[wt bar2pi 2, r] +
4r 4

rn2

(D[wt bar 2pi 2, {e, 2}] - D[D[w bar 2pi 2, e], epl);

ns3l= Tpp2pi 2d = Tpp2pi 2 /. {rp->r, 6p-»>6} // Sinplify

Sin[e]?

Out[83]= —
272 (2r2+t2+22-2r2Cos[26])°
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In[84]:= Tpp3p| 2 =

1
— D[wtbar3pi 2, r] +

4r 4rn2

(D[wt bar 3pi 2, {e, 2}] - D[D[wt bar 3pi 2, 1, ep]l) // Sinplify
ouga- (r (r2-4rp®+t?+22) +3rrp®Cos[26-26p] -rp (-r®+rp?+t?+z%) Cos[o-6p]l)/
(4 %1 (r2+rp2+t2+22+2rrpCos[e—ep])3>
npsi= Tpp3pi 2d = Tpp3pi 2 /. {rp>r, 6p-»6} // Sinplify
out[gsl= 0

insel= Tpp4pi 2 =

1
— D[wt bar4pi 2, r] +
4r 4r N2

(D[wt bar 4pi 2, {e, 2}] - D[D[wt bar 4pi 2, e], ep]) // Sinplify

outssl= (r (r?-4rp?+t?+2z2) +3rrp?Cos[26-26p] +rp (-r?+rp?+t?+2%) Cos(o-op]) /
(4 %1 (r2+rp2+t2+2272rrpOos[efep])3)
ne7)= Tpp4pi 2d = Tpp4pi 2 /. {rp->r, 6p-»>06} // Sinplify
1

Out[87] ——mMm
272 (12 +22)?

1
ngel= Trrlpi 2 = -— (D[D[wt bar 1pi 2, rp], r] - D[wt bar1pi 2, {r, 2}]) // Sinplify
4

ouigsl- - ((-1+Cos[e+ep]) (3r2-4rrp-rp®-t?-z2+2(r-2rp)rpCosfe+oepl)) /
(4 (r2+rp2+t2+zz+2rrpCos[e+ep})3)
neol= Trripi2d = Trrlpi2 /. {rp>r, 6p-»>6} // Sinplify

Sin[e]?

Out[89]= —
272 (2r2+t2+22+2r2Cos[20])°

1
neoj= Trr2pi 2 = -— (D[D[wt bar 2pi 2, rp], r] - D[wt bar2pi 2, {r, 2}]);
4

1= Trr2pi2d =Trr2pi2 /. {rp>r, 6p-»>06} // Sinplify

Cos [0]2

Out[91]= —

272 (2r2+t2+22-2r2Cos[26])°
1
2= Trr3pi 2 = -— (D[D[wt bar3pi 2, rp], r] -D[wtbar3pi 2, {r, 2}]) // Sinplify
4

ouez= ((-1+Cos[e-6ep]) (3r2-4rrp-rp?-t®-z2+2 (r -2rp)rpCos[e-op]))/
(4 (r2+rp2+t2+22+2rrpOos[e—ep])3>
3= Trr3pi2d =Trr3pi2 /. {rp>r, 6p-»>6} //Sinplify

out3l= 0
1

ne4)= Trr4pi 2 = -— (D[D[wt bar4pi 2, rp], r] - D[wt bar4pi 2, {r, 2}]) // Sinplify
4

out[ed]= (<1+005[e-9p]> (—3r2+4r rp+rp2+t2+z2+2(r -2rp) rpOos[e—ep}))/
(472 (r?+rp?+t2+22-2r1pCos(e-ep])?)
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noEsk= Trrdpi 2d = Trrdpi2 /. {rp>r, 6p-»>6} //Sinplify

1
Out[95] —mm
2 n? (t 24 22) 2
n[1o3i= Tprilpi 2 =

1 /(1 1
-— |— D[D[wt bar 1pi 2, r], ep] - — D[D[w bar1pi 2, 6], r]1| - (4r”~2)" (-1) D[wt bar 1pi 2, 6]
4 \r r

ouisa)= - (rpSinfe+epl) / (47°r (r2+rp®+t?+z%+2r rpCos[e+ep])2)
noar= Tpripi2d = Tprdpi2 /. {rp->r, ep-»06} // Sinplify
Sin[2 6]

Out[194]= -
472 (2r2+t?+22+2r2Cos[26])°
in[195)= Tpr2pi 2 =
11

1
-— [— D[D[wt bar 2pi 2, r], ep] - — D[D[wt bar 2pi 2, 6], r]] - (4r"2)N (-1) D[w bar 2pi 2, e];
4 \r r

noer= Tpr2pi 2d = Tpr2pi2 /. {rp->r, ep->06} // Sinplify
Sin[26]

Out[196]=

472 (2r2+t2+22-2r2Cos[26])>

11 1
in[Lo71= Tpr3pi 2 = —— [— D[D[wt bar 3pi 2, r], ep] - — D[D[wt bar 3pi 2, 6], r]] -
4 \r r

(4r~2)~ (1) D[wtbar3pi 2, €] // Sinplify

ounor= — (rp (-7r2+rp?+t2+2z2-6rrpCos(e-ep])Sinfe-epl)/
(4% (r2+rp?+t?+z2+2r rpCos[e—ep})a)

nosi= Tpr3pi2d = Tpr3pi2 /. {rp->r, ep-»06} // Sinplify

out[1981= 0

in[1oo)= Tpr4pi 2 =

1 /1 1
-— |— D[D[wt bar4pi 2, r], ep] - — D[D[w bar4pi 2, 61, r1| - (4r"~2)" (-1) D[wt bar 4pi 2, e];
4 \r r

nzool= Tpr4pi 2d = Tpr4pi2 /. {rp->r, ep->e6} // Sinplify
out2001= 0
Do these energy densities agree with the Cartesian pieces?

npto4i= Ful 1 Si npli fy[pcrhol - TOO1pi 2]

out[104)= 0

nptosi= Ful 1 Si npli fy[pcrho2 - TO02pi 2]

out[1051= 0

nptoel= Ful 1 Si npli fy[pcrho3 -T0O03pi 2]

out[106)= 0

n1o7:= Ful 1 Si npl i fy[pcrho4 - TOO4pi 2]

out107)= 0
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Yes! Good.

Do the pressures agree? We will find the components of the stress-energy tensor for the wedge in terms of the
pressure components px, py, and Txy from the Cartesian case, and then compare the two.

Now, the on-diagonal terms, separated into pieces. The format is ( Cartesian Tuv converted from Cartesian to polar
components ) - (wedge Tuv in polar components ), so all of these should be zero if the two things are equal.

n[1osi= pcpxld Cos[©]"2 + pcpyld Sin[e]"2 +2 pcTxyl Sin[e] Cos[e] -Trrlpi2d // Full Sinplify
outzo8= 0
n[1o9y= pcpx2d Cos[©]"2 + pcpy2d Sin[e]"2 +2 pcTxy2 Sin[e] Cos[e] -Trr2pi2d // Full Sinplify
out[109]= 0
n[110}= pcpx3 Cos[6]1"2 + pcpy3 Sin[e]1"2 +2pcTxy3Sin[e] Cos[e] -Trr3pi2d // Full Sinmplify
out[110]= 0
n1111= pcpx4d Cos[6]1"2 + pcpydd Sin[e]”2 +2 pcTxy4d Sin[e] Cos[e] -Trrdpi2d // Full Simplify
out111]= 0
n1121= pcpxld Sin[e]”2 + pcpyld Cos[6]"2 -2 pcTxyl Sin[e] Cos[e] - Tpplpi2d // Ful |l Sinmplify
out112]= 0
n[1131= pcpx2d Sin[e]”2 + pcpy2d Cos[6]"2 -2 pcTxy2 Sin[e] Cos[6] - Tpp2pi 2d // Ful | Sinmplify
oui3= 0
n[1141= pcpx3 Sin[e]1"2 + pcpy3 Cos[6]1"2 -2 pcTxy3 Sin[e] Cos[e] - Tpp3pi2d // Full Simplify
oui14= 0
n[115= pcpx4d Sin[e]”2 + pcpydd Cos[6]"2 -2 pcTxy4d Sin[e] Cos[e] - Tpp4dpi 2d // Ful |l Simplify
out115]= 0

Off-diagonal terms
nzoir= pcTxyl (Cos[@]"2-Sin[e]”"2) +Sin[e] Cos[e] (-pcpxld +pcpyld) - Tpripi2d // Full Sinplify
out201)= 0
nzozi= pcTxy2 (Cos[]"2-Sin[e]”"2) +Sin[e] Cos[e] (-pcpx2d +pcpy2d) - Tpr2pi 2d // Full Sinplify
out202]= 0

Tprl and 2 aren't canceling for some reason? Now fixed!
in2o3l= pcTxy3 (Cos[@]1"2-Sin[e]"2) +Sin[e] Cos[8] (-pcpx3 +pcpy3) -Tpr3pi2d // Full Sinplify
out203= 0
nzosi= pcTxy4d (Cos[@]"2-Sin[e]"2) +Sin[e] Cos[e] (-pcpx4d + pcpydd) - Tprdpi 2d // Ful | Sinplify

out204]= 0

Thisfinal section has to do with the torque problem in the wedge. Point-splitting is along z.

Wedge TOO and pressures, in polar coordinates, for general alpha

1
nfzop= TOO1 = -— D[wedgeTbar 1, {t, 2}1;
2
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1
-— D[wedgeTbar 2,

in[121]= TO02 = {t, 2]'],
2
1
n[1221= TOO3 = -— D[wedgeTbar 3, {t, 2}1;
2
1
n23i= TO04 = -— D[wedgeTbar 4, {t, 2}1;
2
1
n[124y= Tppl = — D[wedgeTbar1, r] +
4r rn2
1 1
n[12s)= Tpp2 = — D[wedgeTbar2, r] +
4r 4rn2
n[1261= Tpp3 = — D[wedgeTbhar3, r] +
4r rn2
1
n271= Tpp4 = — D[wedgeTbar4, r] +
4r 4r "2

Off-diagonal components

1

nosl= Trpl = - —
4
(4r~2)n (-1) D[wedgeTbar 1, e];

1

no7= Trp2 = -—
4
(4r~2)n~ (-1) D[wedgeThbar 2, e];

1

inzogl= Trp3 = - —
4
(4r~2)n (-1) D[wedgeTbar 3, e1];

In[209]:=

1
Trp4 = -—
4

(4r~2)~ (-1) D[wedgeTbar 4, e];
Calculations for TOO1 and Tppl

In[132]:=

In[133]:=

In[210]:=

Sin[26]

out210]= —

472 (2r2422+2r2Cos[20])?
Derivative of rho with respect to apha
In[135]
Integral of that derivative over al theta
In[136]

1
Out[136]= —

272z

Integral of Frp over al theta

1 1
— D[D[wedgeTbar 1, r1, ep] - — D[D[wedgeTbar 1,
r r
1 1
— D[D[wedgeTbar 2, r1, ep] - — D[D[wedgeTbar 2,
r r
1 1
— D[D[wedgeTbar 3, r], ep] - — D[D[wedgeTbar 3,
r r

1 1
— D[D[wedgeTbar 4, r1, ep] - — D[D[wedgeTbar 4,
r r

(D[wedgeTbar 1, {e, 2}] - D[D[wedgeTbar 1,

(D[wedgeTbar 2, {e, 2}] - D[D[wedgeTbar 2,

(D[wedgeTbar 3, {e, 2}] - D[D[wedgeTbar 3,

(D[wedgeTbar 4, {e, 2}] - D[D[wedgeTbar 4,

6]1r] -

6],r] -

wedgerhol =TOO1 /. {rp-»r, ep-»6, t -0, zp » 0};
wedgeppl =Tppl /. {rp->r, ep-»6, t -0, zp » 0};
Frpl=Trpl /. {rp>r, 6p->6,t -0, zp->0, a-Pi /2} // Sinplify

drhol = D[wedger hol, a] /. a- Pi /2;

intl =Integrate[drhol, {e, 0, Pi /2}]

epl);

, 6pl);

epl);

, 6pl);



In[211]:=

Out[211]=

In[138]:=

Out[138]=

In[139]:=

out[139]=

In[140]:=

out[140]=

In[141]:=

out[141]=

In[142]:=

Out[142]=

In[143]:=

Out[143]=

In[144]:=

In[145]:=

In[212]:=

out[212]=

In[213]:=

Out[213]=

In[148]:=

In[149]:=

Out[149]=

Frplint =Integrate[Frplxr, {6, 0, Pi /2}]

r

4 2 (4r222+z4)
Energy density and pressure at 0=n/2
wl=FullSinplify[wedgerhol /. {6 >Pi /2, a-»Pi /2}]
1

2 2 z*
wpl = Ful | Si nplify[wedgeppl /. {6 >Pi /2, a->Pi /2}]
0
Integrate[wpl, {r, O, Infinity}]
0
Sum
Full Sinplify[intl+w1+wpl]
0
Energy density and pressure at 6=0
Ful | Si nplify[wedgerhol /. {6 >0, a->Pi /2}]
1
2 7? (4r2+22)2
Ful I Si nplify[wedgeppl /. {6 >0, a- Pi /2}]
1
Calculations for TO02 and Tpp2
wedger ho2 = T002 /. {rp->r, ep-»>6, t -0, zp » 0};
wedgepp2 = Tpp2 /. {rp->r, ep->6, t -0, zp » 0};
Frp2=Trp2 /. {rp>r, ep->6, t -0, zp->0, a-»Pi /2} // Sinplify
Sin[2e6]

47% (212422 -2r2Cos[26])°

Frpl-Frp2 // Sinplify

- ((6r*+4r?z2+z%+2r%Cos[40])Sin[26]) / (21° (2r4+4r222+z472r4Cos[49])2)

So Frp is not the same for parts 1 and 2. But replace 6 by 7/2 - 6; it's OK!
Derivative of rho with respect to apha
drho2 = D[wedger ho2, a] /. a- Pi /2;
Integral of that derivative over al theta
int2 =Integrate[drho2, {e, 0, Pi /2}]
1

2 2 (4r2+22)2

cw.nb |11
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Integral of Frp over al theta
nz1ap= Frp2int =Integrate[Frp2xr, {6, 0, Pi /2}]

r

Out[214]=
4 72 <4r222+z4)

Note that this is the negative of Frplint. (Yes, still is.)
Energy density and pressure at 0=n/2
nsi= w2 = Ful | Sionpli fy[wedgerho2 /. {6 - Pi /2, a-»Pi /2}]
1
Out[151]r —mM8Mmm™™™™™
272 (412 +22)2
n[1s521= wp2 = Ful | Si npl i fy[wedgepp2 /. {6 Pi /2, a-»Pi /2}]
1

Out[152]r ————

2 72 (4r2+22)2

ns3g= I ntegrate[wp2, {r, O, Infinity}]
1

Out[153]= -

16 7 z3

Sum

n[sal= Ful I Sinplify[int2+w2+w2]
1

Out[154]r ——mm
272 (4r2 +22)2

Energy density and pressure at 6=0
n[ssi= Ful | Si npl i fy[wedgerho2 /. {6 50, a-»Pi /2}]

1

Out[155]=
2 2 z4

npser= Ful | Sinpli fy[wedgepp2 /. {650, a-» Pi /2}]
out[156]= 0

Calculations for TO03 and Tpp3
n1s571:= wedger ho3 = T0O03 /. {rp-»r, ep»6, t -0, zp » 0};
npser= wedgepp3 = Tpp3 /. {rp->r, ep-»06, t -0, zp » 0};
nisy= Frp3 =Trp3 /. {rp->r, ep-»6, t -0, zp->0, a->Pi /2} // Sinplify
out215]= 0

Derivative of rho with respect to apha
neor= drho3 = D[wedgerho3, a] /. a-» Pi /2;

Integral of that derivative over al theta
nel= int3 = I ntegrate[drho3, {e, 0, Pi /2}] // FullSinplify
ZZ

2r2

1+

ouptel)= | -8r4z+2r2z%+25+4¢2 (r2+22) A\ 4r24+2z2 ArcCosh

||/ e tarzz ez



In[216]:=

out[216]=

In[163]:=

Out[163]=

In[164]:=

Out[164]=

In[165]:=

Out[165]=

In[166]:=

Out[166]=

In[167]:=

Out[167]

In[168]:=

Out[168]=

In[169]:=

In[170]:=

In[217]:=

Out[217]=

In[172]:=

In[173]:=

Out[173]=

In[218]:=

Out[218]=

Integral of Frp over al theta

Frp3int =Integrate[Frp3xr, {6, 0, Pi /2}]

0

Energy density and pressure at =r/2

w3 =FullSinplify[wedgerho3 /. {6 >Pi /2, a-»Pi /2}]
1

wp3 = Ful | Si mpl i fy[wedgepp3 /. {6 > Pi /2, a-»Pi /2}]

0

Integrate[wp3, {r, O, Infinity}]

0

Sum

Ful | Sinplify[int3+w3+w3]

r?2 [4r22+z3—2 (r2+22) \J4r?+z2 ArcCosh

Energy density and pressure at 6=0

1+

Ful | Si nplify[wedgerho3 /. {6 >0, a-Pi /2}]
1

_27r2 (4r2+22)2

Ful | Si nplify[wedgepp3 /. {60, a-»Pi /2}]

0

Calculations for TO04 and Tpp4

wedger ho4 = T004 /. {rp->r, ep-»>6, t -0, zp » 0};

wedgepp4 = Tpp4d /. {rp->r, ep-»>6, t -0, zp » 0};

Frpd =Trp4 /. {rp>r, ep->6,t -0, zp->0, a-»Pi /2} //Sinplify

0

drho4 = D[wedgerho4, a] /. a-» Pi /2;

int4d =Integrate[drho4, {e, 0, Pi /2}] // FullSinplify

z2

2414z +10r223+2%5-4¢2 (3r2+22) \NAr? s z? ArcCosh{l+ 2}]/ (27r225 (4r2+22)2)

2r
Integral of Frp over dl theta

Frpdint =Integrate[Frp4dxr, {6, 0, Pi /2}]

0

Energy density and pressure at 0=n/2

cw.nb |13
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n7si= wr4 = Ful | Si npl i fy[wedgerho4 /. {6->Pi /2, a->Pi /2}]
1

out[175]= —

2 2 z*
n17el= wp4 = Ful | Si npl i fy[wedgepp4 /. {6 >Pi /2, a->Pi /2}]
1

Out[176]=

272 z4
ne77= I ntegrate[wp4, {r, O, Infinity}]
out[177]= L
Sign[z*
Sum
n7er= Ful | Sinplify[int4d +w 4 +w4d]

z2

oufizel |24r%z +10r22%+2% 412 (3r2+22) \[4r?+ 22 ArcCosh{1+ .
2r

”/ (27225 (4124 22)2)
Energy density and pressure at 6=0
n7op= Ful | Si npl i fy[wedgerho4 /. {6 >0, a-> Pi /2}]

1

Out[179]=

212z
niasor= Ful | Si nplify[wedgepp4 /. {6 50, a-»Pi /2}]
1

Out[180]=

2 72 z4

Sumof all partsfrom1+2+3+4
nst= Ful l Sinplify[intl+int2+int3+int4d+wl+w2+w3+w4d+wpl+wo2 +wp3 +wp4]

1 72
ouf181]= 412112142 +7122%42°%-31r2 (2r242%) \/4r?+ 2% ArcCosh|1 + H
7225 (4124 22)° 2r?

Sum of all partsfrom1 + 2
nszi= Ful 1 Sinplify[intl+int2+wl+w2+wl+w2]
1
Out[182] - —mmm———
272 (4124 22)?
Sum of al partsfrom3 +4
npezp= Ful I Sinplify[int3+int4d +w3+w4+w3 +wp4]

22
ouisa)= |96 1%z +561%2%+12r22°%+27 2414 (212 +2%) 412+ 22 ArcOosh{1+ U/

2r2

(27r225 (4r2+22)3)



