in(1398]= Ap = 0.01;
s = 0.01;
Ahs = & * Ah % Ag
60 = ArcTan[ (4 * Ap - Ans) / (As - Ans) 15
a4 . 2 .4 . a,
Viree = An * (¢ % C0S[6p])* + (Ans /2) * (Sin[6e] # COS[6p])” * ¢* + (Xs / 8) * (¢ * Sin[60])";

g1 = 0.648;
gy = 0.358;
y+ = 0.936;

Mniggs = 3 % An * (¢ % COS[0p])% + (s /2) * (& +Sin[e0])7%;

Msinglet = (tns /2) * (¢ % Cos[60])2 + (3% As) * (¢ +Sin[6e])?;

Mgo1dstone = An * (¢ * Cos [96])2 + (Ahs/z) * (¢ * Sin [96])2;

B = ((Mhiggs/¢)4+3* (Mgotdstone / #)* + Ans? + (3 /16) » (Cos[8])* * (812 +8y2)% +
(3/8) » (Cos[661)* g1 -3 (Cos[6e])* »ye*) / (324 72);

Ve = 246;
Vieop = Bx ¢* x (Log[é /vs] -1 /4);

Ye = 0.5772;

bl = Mhiggsz/Tz.;

b, = Msingletz/TZS
bs = Mgoldstonez/Tzi

1
My = — %81 % ;
2

1
M- = — %81 % d;
2

ay = (My)? /1%
%* (817 +8y2) "% % 65

M,
a; = (M) /1%

1
Mtop= — *xYt* d;
2

Atop = (Mtop)Z/Tzi
Cg=3/2-2xyp+2xLog[dn];
Ce=3/2-2%yp+2xLlog[n];
iBhiggs = (1— Exp [ - (b1/6.3)4]) *
(-7 /2 «br?® wExp[- by ] » (1+ (15/8) wby ™%+ (105 /128) wby™!) )
(Exp[- (b1/6.3)*]) » (-7*/45+ (x*/12) w by - (x/6) xby*? - (bs? /32) (Loglbs] -Cs));
iBsinglet = (1 - Exp|[- (b2/6.3)4]) *
(-7 /2 « b2 wExp[- by ] % (1+ (15/8) wby "%+ (105 /128) w b))
(Exp[- (b2/6.3)"]) » (-7* /45 + (x2/12) ¥ b - (x/6) xby*? - (b? /32) (Log[b2] -C));
iBgold = (1— Exp|[- (b3/6.3)4]) *
(-7 /2 «bs?® wExp[- by ] » (1+ (15/8) xbs™%+ (105 /128) x b)) +

(Exp[- (bs/6.3)*]) » (-x* /45 + (x*/12) ¥ b3~ (x/6) xbs*? - (bs? /32) (Loglbs] -Cs));
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iBw = (1— Exp|[- (aw/6.3)4]) * (- \/m *a,>* » Exp|[- \/aT,] *
(1+(15/8) «a, 2+ (105/128) xa, ")) +
(Exp[— (aw/6.3)4]) * (-n*/45+ (n* /12) xa, - (7/6) *a,>’* - (a,?/32) (Log[au] - Cs));
iBz = (1— Exp|[- (az/6.3)4]) * (- W *a;>* » Exp|[- \/aT] *
(1+(15/8) «a; 2+ (105/128) x3,") ) +
(Exp[— (az/6.3)4]) * (-n*/45+ (n* /12) %@, - (7/6) *a,>’* - (a;? /32) (Log[a.] - Cs));
if = (1- Exp| - (atop/3.25)4]) % (- 7/ 2 % akop>® % Exp[ - \[atep | *
(1+(15/8) a2 + (105 /128) % atop") ) +
(Exp[— (atop/3.25)4]) * (- (7/360) »n* + (7 /28) % Atop + (Atop’ /32) * (LOg[atop] - C¢)) 5
VET = (T4/ (2*7r2)) * (iBhiggs +iBsinglet + 3 x iBgold + (3+ 3) * iBw + 3 % iBz + (3*4) * iF);

V = Viree + Vloop + VFT5
Plot[v /. T > 170, {¢, 0, 300} ]
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out[1433]= L
-23x10°]
—2.4x10°}
—25x109}
in1ss4y= DV := D[V, ¢] /. ¢ > ¢[r]
2
Soll = NDSolve[{¢''[r] + —=¢'[r] - DV = O,
r
¢'[0.1%107°] = 0.1x107'%, $[0.1107'°] == 275.40156614835765} /.
T > 170, ¢[r], {r, 0.1x107°, 10}];
Plot[¢[r] /. Soll, {r, ©.1%107', 0.3}, PlotRange - Full]
]
Out[1556]=

L L " 1 " " " " 1 " " " " 1
0.10 0.15 0.20 0.25 0.30



Single_dark_scalar.nb | 3

Plot[{¢[r'] /. Soll}, {r, ©.001, 5}, ImageSize - 400,
Epilog » Inset[Plot[{é[r] /. Soll}, {r, @.1x107'¢, 2.5},
Frame - True, Axes - False, ImageSize - 400/2], {1.5, -1x10%}]]



