In[254]:=

In[1]:=

gles[x_]1:=8xArcTanh[Sgrt [(1-X) / (L +X)]1]/ (X*X%»Sqrt [1-x*Xx]) +4/ (X*X) »Log[x /2] -
2/ (X*X=-1) +4xArcTanh[Sgrt [(1-x) / (1 +Xx)]]/ ((X*Xx-1) *Sqgrt [1-X %X])

ghig[x_]1:=8xArcTan[Sqrt [(Xx-1) / (X +1)]1]1/ (X*x*Sqrt [X *x -1]) +4/ (X *X) =Log[x /2] -
2/ (X*X=-1) +4xArcTan[SqQrt [(X-1) / (X+21)]1 /7 (SQrt [ (X *X =1) * (X *X-1) * (X*Xx-1)])

Pl ot [Pi ecewi se[{{gl es[x], x <1}, {gbig[x], x>113}}], {x, 0, 3}]
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dat = ReadLi st ["efile.gamracut 2. A611. gband. 20bi ns. t xt",
{Nunmber, Nunber, Nunber, Number, Nunmber, Nunber, Nunber}i;
xpos =dat [[AIl, 117;

eval = dat [[Al, 2]11;
esig = dat [[Al, 311;
data = dat [[AIl, {1, 2}11;

dataer = dat [[Al, {1, 2, 3}11;

gpctcm= 3. 08568025 x 10" (27);
pi xtradi ans = Pi / (180 = 3600) % .2254;
G=6.673%10" (-8);
cl =2.99792458 » 10" (10);
Hz = 2.63 % 10" (-18);
Hz2 = Hz % Hz;
rhoc =3+Hz2/ (8*Pi %G);
Dis =1.09 xgpctcm
Ds = 1.66 »gpctcm
DI =0.89 %xgpctcm
sigc=cl xcl / (4%xPi *G) « (Ds/ (DsxD));
(*p=pi xtradi ansxDl )
p = 0.0030010256;
gl [x_, r200_, c_1:=
(r200 » 10~ (24) /c) * (200/3) *xcxc*c / (Re[Log[l+c]]-Cc/ (1+cC)) *
(rhoc /sigc) *Re[ (8 xArcTanh[Sqrt [(1-X*p*xC /r200) / (L+x*p=*cCc /r200)]]1/
X*p*C/r200xx *xp*Cc/r200*Sqrt [1-x*p*xc /r200xXx *pxc /r200]) +
4/ (X*p*C/r200«x+*p*xc/r200) xLog[x*p=*c/r200/2] -
2/ (X*xp*Cc/r200xx+*p*xc/r200-1) +
4% ArcTanh[Sqrt [(L-x*p*Cc /r200) / (L+x*p=xCc/r200)1]/
((X*p*C/r200«*x*p»Cc/r200-1) *Sart [L-x*p*Cc/r200xx*p*c /r200]))]
gb[x_, r200_, c_]:=
(r200 » 10~ (24) /c) * (200/3) xcxcxc / (Re[Log[l+c]]-Cc/ (L+cC)) *
(rhoc /sigc) xRe[8xArcTan[Sqrt [(X *xp*C /r200-1) / (Xx*p=xCc /r200+1)1]/
(X*p*C/r200xxxp*c/r200«Sqrt [Xx *xp*xCc/r200x*x *p+c/r200-17) +
4/ (X*p*xCc/r200xxxp=*xc/r200) xLog[x*p=*c/r200/2] -
2/ (X*xp*xCc/r200xx*p*c/r200-1) +
4% ArcTan[Sqrt [(X *p*Cc /r200-1) / (X+*p*C/r200+1)1]1/
(Sqrt [ (X *p*Cc /r200xx *xp*Cc /r200-1) =«
(X*p*C/r200«*x*p*Cc/r200-1) « (Xx*p*Cc/r200xx*pxc/r200-1)1)1]
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r2 = 6.12165;
cv = 3.67029;
sw=1/ (p*cv/r2),

xval 1 = {100, 200, 300, 400, 500};
xval 2 = {600, 700, 800, 900, 1000, 1100, 1200, 1300, 1400, 1500, 1600, 1700, 1800};
yval 1 = gl [xval 1, r2, cv];

yval 2 =gb[xval 2, r2, cvl;

Lval = {{100, 0.1411256}, {200, 0.126355}, {300, 0.112514},
{400, 0.1004288}, {500, 0.0900693}, {600, 0.081215}, {700, 0.07362566},
{800, 0.0670857}, {900, 0.0614165}, {1000, 0.05647}, {1100, 0.052133159},
{1200, 0.04830452}, {1300, 0.04490785}, {1400, 0.041879324}, {1500, 0. 0391664},
{1600, 0.0367257}, {1700, 0.034521098}, {1800, 0.03252214}};

Show[Pl ot [Pi ecewi se[{{gl [X, r2, cv], X*xp=*cv/r2<1}, {gb[x, r2, cv], X*xpxcv/r2>1}}],

{x, 0, 5000}], ListPlot[Lval]]

nl m = Nonl i near Model Fi t [Lval , Piecewi se[{{gl [n, fr2, fcv], nxpxfcv/fr2<1},
{gb[n, fr2, fcvl], nxpxfcv/fr2>11331, {{fr2, 3.0}, {fcv, 15}}, n]

nl m[" Par anet er Conf i dencel nt erval Tabl e" ]

Show[ {Li st Pl ot [Lval 1}, {Plot [Normal [nl m], {n, O, 2000}1}]
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oufi19]= Fi tt edMbdel [ {<<1>> ]

Estimate Standard Error Confidence |nterval

oupizo)= fr2 ' 6.12164 0.0000109651 {6. 12161, 6.12166}
fcv 3.67029 0.0000127272 {3. 67027, 3.67032}
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inzeol:= Nl m = Nonl i near Model Fit [data, gl [n, r2, cv], {{r2, 3.0}, {cv, 15}}, n, Weights » 1/esig]
nl m[" Par anet er Conf i dencel nt erval Tabl e" ]
Needs ["ErrorBarPlots™ "]
Show[ {ErrorListPl ot [dataer ]}, { Pl ot [Normal [nl m], {n, O, 2000}]1}]

Nonl i near Model Fit::sszero :

The step size in the search has becone | ess than the tol erance prescribed by the
Preci sionGoal option, but the gradient is larger than the tol erance
speci fied by the AccuracyCGoal option. There is a possibility that
the nethod has stalled at a point that is not a local mnimm >

ouzeo- Fi tt edMbdel [

0. 170069

2 <<22> <<1> «<1> 534137. «<1>»> «<1> ]
Re {— + + <<1l> + ]
-1+ <«<22>> n? «<l> «<1> n2

Estimate Standard Error Confidence |nterval

oupel= r2 '5.12165 0. 60353 {3.84832, 6.39499}
cv | 4.67029 1.51155 {1.48121, 7.85938}
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In[15]:=

out[16]=

Out[17]=

out[18]=

Out[19]=

Lval = {{100, 0.1411256}, {200, 0.126355}, {300, 0.112514}, {400, 0.1004288}, {500, 0.0900693},
{600, 0.081215}, {700, 0.07362566}, {800, 0.0670857}, {900, 0.0614165}, {1000, 0. 05647},
{1100, 0.052133159}, {1200, 0.04830452}, {1300, 0. 04490785}, {1400, 0.041879324},

{1500, 0.0391664}, {1600, 0.0367257}, {1700, 0.034521098}, {1800, 0.03252214}};
Show[Pl ot [Pi ecewi se[{{gl [X, r2, cv], X*p=*cv/r2 <1}, {gb[x, r2, cv], Xxpx*xcv/r2>1}}],
{x, 0, 5000}], ListPlot[Lval]]
nlm = Nonl i near Model Fi t [Lval , Piecewise[{{gl [n, fr2, fcv], nxpxfcv/fr2 <1},
{gb[n, fr2, fcvl], nxp=xfcv/fr2>11%}3}1, {{fr2, 3.0}, {fcv, 15}}, n]
nl m[" Par anet er Conf i dencel nt erval Tabl e" ]
Show[ {Li st Pl ot [Lval 1}, { Plot [Normal [nlm], {n, O, 2000}]}]
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Fittedl\/bdel[ {<<l>> }

Esti mate Standard Error Confidence |nterval

fr2 6.12164 0.0000109651 {6. 12161, 6.12166}
fcv 3.67029 0.0000127273 {3.67027, 3.67032}
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