neei= AearAl ["Aobal ™ "]

d (d-3)
neop= doffactor [d_]=———— + (d - 2); (xfactor related to the degrees of freedomsx)
2

d

1
nyHL[x_, d_, t_]=|-ankelH1[ , X a[t]‘l];

2
nyHP1[x_, d_, t_]1=D[nyHL[Xx, d, t], t];
d

1
nyR2 [x_, d_, t_]=|-anke||-g[ X a[t]—l];

2
nyH2[x_, d_, t_1=D[nyH2[x, d, t], t];
nyBeta[x_, d_, t

d-1 -

-1 ((;_x)/\(_;_j) a[t]'(_z) Bxpll x1] (rryl—PZ[x, d, t]+ (—I x-T) nyR2 [x, d, t]);

nyBetastar [x_, d_, t_1=1 |[|— |~ |—=||a[t] \ 2/ Ep[-I x]
8 x 2

d-1
(rryl—Pl[x, d, t1+ (I x——] nyHL [x, d, t]);
2
nyBetasgr [x_, d_, t_1=Re[(nyBeta[x, d, t]) (nyBetastar [x, d, t1)];
] nyBetasqr [x, d, t]

((2R)A(d-1))

Nunber Density [x_, d_, t_

1
BE[x ]= ———mm;
(Exp[x1-1)
SN
intfactor [x_, d_]= ; ((PI) 5_12 )) (X~ (d -2));
Gama [ <7+ |

(xfactor related to the integration in d dinension )
EnergyDensity [d_, t_]1=
N ntegrate [x (NunberDensity [x, d, t]) (BE[x]) (intfactor [x, d]), {Xx, O, Infinity}];

Nintegrate::inumr : The integrand

1 1 1
2-1-d p2+5 (~lrd)—d o —14d Re[l/ xa[t]* ¢ [(— Plus| <2 +i x) P <<1>>] [[— Plus| <2>| - i x)
2 2

1
HankeIHZ[— Plus[ <<2>>], X Power[ <<2>>]] -
2

X ( HankeIHZ[ <1l>, «1 >>] - <1 >>) a'[ t]
2 a[t]? ﬁ)/ﬁ_

1
1+e%) Gamma[— (-1 +d)]) has evaluated to
2

non —numerical values for all sampling points in the region with boundaries {{c, 0.}}. >

Nintegrate::inumr : The integrand

1 1 1
2-1-d g2+ (~lrd)=d o —14d Re[l/ xa[t]l_d ((— Plus[<<2>>] +1i x) <1l> - <<1>>] [[— Plus[<<2>>] -1 x)
2 2

1
HankeIHZ[— Plus[ <<2>>], X Power[ <<2>>]] -
2

X ( HankeIHZ[ <1l>», <1 >>] -1 >>) a’[ t] ]])/ (( ~

2at]?
1

1+e%) Gamma[— (-1 +d)J] has evaluated to
2

non —numerical values for all sampling points in the region with boundaries {{c, 0.}}. >
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- Wth [{d = 4},

6 A
sol = N:Solve[{a' [t]==a[t] Sort [— EnergyDensity [d, t]], a[0] == } a, {t, 0, 10}]]
(d-1) (d-2)
Nintegrate:: inumr :
The integrand _r x3 Re[l/(x a[t]3) (—E +i x) HankeIHl[ia . X Power[<<2>>]] -
16 (-1+e*)n 2 2

X [ HankelH1 —1, Times| «<2>|| - <«<8>| «<1>|| a’|t
( 3. Times| <2]| - <8 «1>]) [¢]

3 3
[[—— —i x] HankeIHZ[— Y Power[<<1>>]] -
2at]? 2 2

<1>

]] has evaluated to
<1>

non —numerical values for all sampling points in the region with boundaries {{c, 0.}}. >
Nintegrate:: inumr :
1

3 3
The integrand ———— x B Re[l/(x a[t]3) (—— +i x) HankeIHl[— . X Power[<<2>>]] -
16 (-1+e¢X) n 2 2

X (HankeIHll —; , Times[ <<2>>H - «8 >>[ <1 >>]) a’[t]

3 3
([—— —i x) HankeIHZ[— Y Power[<<1>>]] -
2at]? 2 2

<1>

)] has evaluated to
<1>

non —numerical values for all sampling points in the region with boundaries {{c, 0.}}. >

Nintegrate:: inumr :

1 3 3
The integrand ———  x 3 Re[l/(x a[t]3) (—— +i x] HankeIHl[— , X Power[<<2>>]] -
16 (-1+eX) n 2 2
X (HankeIHl[—i , Times[ <<2>>]] - «8 >>[ <1 >>]) a’[t] 3 3
[[— —i x] HankeIHzl— , X Power[<<1>>]J -
2at]? 2 2

<1>

]J has evaluated to
<1>

non —numerical values for all sampling points in the region with boundaries {{c, 0.}}. >
General::stop : Further output of Nintegrate::inumr will be suppressed during this calculation. >
NDSolve::ndnum : Encountered non-—numerical value for a derivative at t == 0.”. >

NDSolve:: ndnum : Encountered non-numerical value for a derivative at t = 0.”. >

ous1)=  NDSol ve [




