With the explicit expressions - ideal gas

- - KB = 1.380649 « 107235 (x 3/ K«)
h =6.62607015 « 107>*; (+3/Hzx)
Da = 1.66053906660 ~ 1072 ;(xkg#)

n[~ = Knum= 1003 kmin=0.5; kmax = 2; Ratios4k = Table[{}, {i, 1, knum+ 1}];

For[j =1, j<Kknum+1l, j++,
K = kmin+(j — 1) (kmax—-kmin)/ knum; (*=m2/mlx)
u=0;
m2 = 10 Da; (¥xmass of a moleculex)
(*mixture state variablesx)
p=1; (xkg[m3x)
u=0~-10%; (xkg m/s*)
(*set either energy or temperaturex)

3 p\ 1u?
e= —kB300|— |+~ —; (*3/m3x)(xsome reasonable
2 m2! 2 p

estimate of total mixture energy; Note that with u=0 we have e=e,
that is total mixture energy 1is equal to internal mixture energyx)
(xT=300; (xKx) *)

2 3/2 (1-K)

5/2 k m24 (1-k)

rel26 = Kk p1“|a — 3

3 h?(kpl+p-pl)

2ep?+u? (k™ -1)(p-p1) p1
rel24 = -

2p(pr+kt(p-p1)) P

pl
rel23 = = u;

P
plsol = FindRoot[p - p1 == rel26, {p1, 0.5 p}] // Flatten;
elsol = FindRoot[el == rel24 /. plsol, {el, 0.5¢}] //l Flatten;

1

= P_ u/. pisol, {ul, 0.5 u}] Il Flatten;
P

p2sol ={p2 -» ((p-p1) /. plsol)};

e2sol ={e2 > (e—-el /. elsol)};

ulsol = F'indRoot[ul
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{ p2
u2sol = {uz > |7 ul. p2sol|};
\ p
slsol =
( 312
el
pPlL]5 ml]4rmml 2p1
{sl ->|kB— |~ + Log[— /.mlo>m2k /. plsol /. ulsol /. elsol|};
ml | 2 p1| 3n* p1im
\

(

3/2
pP2 15 m2 | 4 7t m2 e2 2p2
s2sol = {52 > |kB— |~ + Log[_ /. p2sol /. u2sol /. e2sol |3}
P2/ m2

m2 |2 2| 3n?
\
pstar =
kB Pl 3 kB 47rml ml u1? 3 kB 1 u1?
-— Log[_] - = Log[ —lei-—|l+—————— /. m1-5m2« /. p1sol /.
ml ml 2 ml 3h? p1 2p1 2 ml el_ﬁ 2 p1
2p1

ulsol /. elsol;

m1 4 ;Tml 2p1
estar = D[ kB "+ Log , el] /l.mlo>m2kt /. plsol /. ulsol /.
p1]| 3n2 p1/m

elsol;

p=(-e+pu+Ts)l. y> (-pstarT) /. T-> 1/ estar /. s> sl+s2/. plsol /. elsol /. sisol /.
s2sol;

pl=-el+pluy+Tsl/. y-> (-pstarT) /. T > 1/ estar /. elsol /. plsol /. slsol;
p2=-e2+p2u+Ts2/. uy- (-pstarT) /. T> 1/ estar /. e2sol /. p2sol /. s2sol;

pl

Ratios4k[[j]] = {K, Chop[p1/ p I. plsol], Chop[ —elel]l. plsol/. elso'l.],
P
pl
Chop[ s/lsl|/. s->sl+s2/. plsol /. slsol /. sZso'L]
P
pL Pl pL
Chop[ ——e-el|]-T]™ s-s1 —pl/. s> s1+s2/. plsol /. elsol /. slsol /. sZso'L]
P P P

Chop[(p1) /. plsol], Chop[(p2) /. p2sol], Chop[(el) /. elsol], Chop[(e2) /. e2sol],
Chop[(s1) /. s1sol], Chop[(s2) /. s2sol], Chop[p], Chop[p1l], Chop[p2], Chop[estar]}];

- - Clear[k, j, p, pl, p2, estar];
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e J= L'istPlot[{Table[{Rat'ios4K[[j, 11,

p1 1 [p1 p1
Chop[ — (el+e2)-el]|- —— (s1+s2)-s1 / — p|/. p1 » Ratios4k][[j, 6]] /.
P estar \ p P

p2 - Ratios4k[[j, 7]] /. el » Ratios4k|[[j, 8]] /. e2 - Ratios4k][[j, 911 /.
sl - Ratios4k[[j, 10]] /. s2 » Ratios4k][[j, 11]] /. p = Ratios4k][[j, 12]] /.
pl - Ratios4k[[j, 13]] /. p2 - Ratios4k][[j, 14]] /. estar - Ratios4k|[[j, 15]],

10'8]}, {j, 1, knum+ 1}], Table[{Rat'i054K[[j]][[1]]:

02 1 p2 p2
Chop[ — (el+e2)-e2]|- —— (sl+s2)-s2 / — p|/. p1 - Ratios4k][[j, 6]] /.
P estar \ p P

P2 - Ratios4k[[j, 7]] /. e1 » Ratios4k[[j, 8]] /. e2 » Ratios4k[[j, 9]] /.
sl - Ratios4k[[j, 10]] /. s2 - Ratios4k|[[j, 11]] /. p » Ratios4k][[j, 12]] /.

pl - Ratios4k[[j, 13]] /. p2 » Ratios4k[[j, 14]] /. estar - Ratios4k[[j, 15]], 10'8]},

{j, 1, knum+ 1}]}, AxesStyle - Thickness[0.0025], PlotTheme -

{"Monochrome"},
LabelStyle »
{FontSize - 16,
Black},
AxesLabel - {Style["k"(*"\kappa'"x),

FontFamily - "Times", FontSize - 20]}]
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index 1 is denoted with circles, index 2 with triangles

Testing Dalton’s law of partial pressures, distribution according to (pq — X4 P)/ (X P)
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e J= L'istPlot[{Table[{Rat'ios4K[[j, 11,
pl pl
Chop[ pl-—""""""p = pl/. k> Ratios4k][[j, 1]] /. p1 » Ratios4k][[j, 6]] /.
pl+kLp2 pl+k~tp2
p2 - Ratios4k[[j, 7]] /. el - Ratios4k[[j, 8]] /. e2 - Ratios4k][[j, 9]] /.
sl - Ratios4k[[j, 10]] /. s2 » Ratios4k][[j, 11]] /. p » Ratios4k][[j, 12]] /.
pl - Ratios4k[[j, 13]] /. p2 » Ratios4k[[j, 14]] /. estar = Ratios4k|[[j, 15]],

10'8]}, {i, 1, knum+ 1}], Tab'l.e[{Rat'ios4K[[j » 11,

1 1

K™~ p2 K™~ p2
Chop[ p2-—""""""0p / = p|/. k> Ratios4k][[j, 1]] /. p1 -» Ratios4k|[[j, 6]] /.
pl+ k! p2 Pl+k™1p2

P2 - Ratios4k[[j, 7]] /. el - Ratios4k[[j, 8]] /. e2 » Ratios4k[[j, 9]] /.
sl - Ratios4k[[j, 10]] /. s2 - Ratios4k|[[j, 11]] /. p » Ratios4k][[j, 12]] /.

pl - Ratios4k[[j, 13]] /. p2 » Ratios4k][[j, 14]] /. estar - Ratios4k[[j, 15]], 10'8]},

{j, 1, knum+ 1}]}, AxesStyle - Thickness[0.0025], PlotTheme -

{"Monochrome"},
LabelStyle »
{FontSize - 16,
Black},
AxesLabel - {Style["k"(*"\kappa'x), FontFamily -» "Times",

FontSize - 20]}, PlotRange - {-0.01, 0.01}]

0.010¢

0.005

Outf[# |=  -—stArtOOAAAAAAAAAOAAAAOAAAAAAAAAAAAAUAAAAAAMAAAAAAMAAAAAAAAAAAAAAAAAAAAAAMAAMAAAAAAAAAMAAAINAAAAAAAAAAAAA K

—-0.005

-0.010
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(numerically) Without the explicit expressions - ideal gas

[ [ w1z V312
p1ls milamm 17,
2p1
nf-j-sl=kB = |~ + Log[_ ] 5
ml | 2 p1| 3n? p1/m
\ \ !l ]
( ( u22 312
o2 |5 m2|amm €27, ,
2p2
s2=kB ™ —+Log[— ];
m2 | 2 p2| 3n* p2im2
\ \ !l

s =sl+s2;

[~ - FirstMEstep = {D[s, pl1] == pstar, D[s, p2] == pstar, D[s, ul] == ustar,
D[s, u2] == ustar, D[s, el] == estar, D[s, e2] == estar} // Simplify;

instead of the second step, we use the upscaling mapping

[~ - Projections = {p == p1+p2, u==ul+u2, e == el +e2};

i - KB = 1.380649 « 107235 (% 3/ K«)

h = 6.62607015 ~ 107>*; (xJ/Hzx)
Da = 1.66053906660 « 107" ;(xkg*)
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With a prescribed energy:

Knum = 100;
Kmin=0.5;
Kmax = 2;
Ratios4k = Table[{}, {i, 1, knum+ 1}];
Clear[j, p, p1, p2, e, T, estar, Kk, m1, m2];
For[j =1, j<Knum+1l, j++,
K = kmin+(j - 1) (kmax—-kmin)/ Kknum;
m2 = 10 Da; (*mass of a moleculex)
ml=m2/ K; (*k=m2/mlx)

(*mixture state variablesx)

p=1; (xkg/m3)

u=0-10%; (xkg m/s¥)
3 p\ 1 u?

e= TkB300|™ [+~ 7; (x3/m3)
2 m2/ 2 p

(xsome reasonable estimate of total mixture energy from a prescribed temperature;
again, internal and total are equalx)
numEstimate = Chop[FindRoot[FirstMEstep UProjections,

{{pl, p(1.5(k-0.45))}, {p2, p(1-(1.5(k-0.45)))}, {ul, u/ 2}, {u2, ul/ 2},

{e1, e/ 2}, {e2, e/ 2}, {pstar, 10°}, {ustar, 1}, {estar, 1/ 300}}]];

p=(-e+pu+Ts)l. y> (-pstarT) /. T > 1/ estar /. numEstimate;
pl=-el+plu+Tsl/. y- (-pstarT) /. T > 1/ estar /. numEstimate;
p2=-e2+p2u+Ts2/. uy-> (-pstarT) /. T > 1/ estar /. numEstimate;
Ratios4k[[j]] =

{k, p1 /. numEstimate, p2 /. numEstimate, ul /. numEstimate, u2 /. numEstimate,

el /. numEstimate, e2 /. numEstimate, p, pl, p2, 1/ estar /. numEst‘imate}];
n- - Clear[j, p, pl, p2, m1, Kk, estar]

e J= L'istPlot[TabIe[{Rat'ios4K[[j, 11,

p1 Pl Pl
—— (el+e2)-el|-T|™ s-s1 / = p|/. m1 > m2/ Ratios4k[[j, 1]] /. T - 1/ estar /.
P P P

pl > Ratios4k[[j, 2]] /. p2 - Ratios4k|[[j, 3]] /. ul - Ratios4k][[j, 4]] /.
u2 - Ratios4k[[j, 5]] /. el » Ratios4k[[j, 6]] /. e2 » Ratios4k|[[j, 711 /.

p - Ratios4k[[j, 8]] /. estar » Ratios4k][[j, 11]]}, {j, 1, knum+ 1}],

p1 p1 p1
AxeslLabel » {"K", "((T e-el)-T(s-s1))/(Tp) rat‘io"}

P P P
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(x,

MaxPlotPoi nts->60*)]
Li stPlot[Table[{Rat'ios4K[[j, 11,

02 02 02
— (el+e2)-e2|-T|™ s-s2 / = p|/. m1 > m2/ Ratios4k[[j, 1]] /. T » 1/ estar /.
P P P

pl > Ratios4k[[j, 2]] /. p2 - Ratios4k][[j, 3]] /. ul » Ratios4k][[j, 4]] /.

u2 - Ratios4k[[j, 5]] /. el » Ratios4k|[[j, 6]] /. e2 » Ratios4k|[[j, 711 /.

p = Ratios4k[[j, 8]] /. estar » Ratios4k][[j, 11]]}, {j, 1, knum+ 1}],
p2 p2 p2
AxesLabel » {"K", "(Te-e2)-T(™s=s2))/[ (T p) rat‘io"}
P P P
(%,

MaxPlotPo1i nts-)60*)]

L1 stP'Lot[Tab'I.e[{Rat'ios4K[[j , 111,

pl/ ml pPl/ ml
pl- p / p|/. m1 > m2/ Ratiosak[[j, 1]] /-

pl/ ml+p2/ m2 pl/ ml+p2/ m2

pl = Ratios4k[[j, 2]] /. p2 » Ratios4k][[j, 3]] /. ul » Ratios4k][[j, 4]] /.
u2 - Ratios4k[[j, 5]] /. el » Ratios4k|[[j, 6]] /. e2 - Ratios4k[[j, 711 /.

p - Ratios4k[[j, 8]] /. p1 » Ratios4k|[[j, 9]] /. p2 - Ratios4k][j, 10]]},

{j, 1, knum+ 1}], AxesLabel = {"k", "(p; —x; p)/ (x1 P)"}
(* ,MaxPlotPoints—>

60*)]

Li stPlot[TabIe[{Rat'ios4K[[j, 11,

P2/ m2 P2/ m2
p2 - P / pl/. ml1 > m2/ Ratios4k[[j, 1]] /.

pl/ mi+p2/ m2 pl/ ml+p2/ m2

pl » Ratios4k[[j, 2]] /. p2 - Ratios4k][[j, 3]] /. ul » Ratios4k[[j, 4]] /.
u2 - Ratios4k[[j, 5]] /. el » Ratios4k][[j, 6]] /. e2 » Ratios4k][[j, 711 /.

p =& Ratios4k[[j, 8]] /. p1 » Ratios4k[[j, 9]] /. p2 » Ratios4k]|[j, 10]]},

{j, 1, knum+ 1}], AxesLabel -» {"k", "(p, - X, p)/ (x, p)"}
(* ;MaxPlotPoints—>

60*)]

With a prescribed temperature:
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Knum = 100;
Kmin=0.5;
Kmax = 2;
Ratios4k = Table[{}, {i, 1, knum+ 1}];
Clear[j, p, p1, p2, e, T, estar, Kk, m1, m2];
For[j =1, j<Knum+1l, j++,
K = kmin+(j - 1) (kmax-kmin)/ Kknum;
m2 = 10 Da; (*mol mass#)
ml=m2/ K; (*k=m2/mlx)
(*mixture state variablesx)
p=1; (xkg[m3x)
u=0-10%; (xkg m/s¥)
T =300; (xKx)
estar=1/T;

3 p 1 u?

eestimate= " kB/ estar|™— |+~ 7 (»with u=0, total=internalx)
2 (m1+m2)/ 2 2 p

numEstimate =
Chop[F‘indRoot[F‘i rstMEstep UProjections, {{pl, pl 2}, {p2, pl 2}, {ul, ul/ 2}, {u2, ul/ 2},
{el, eestimate/ 2}, {e2, eestimate/ 2}, {pstar, 10°}, {ustar, 1}, {e, eestimate}}]];
p=(-e+pu+Ts)/. gy (-pstar T) /. numEstimate;
pl=-el+plu+Tsl/. y-> (-pstarT) /. numEstimate;
p2=-e2+p2u+Ts2/. y- (-pstarT) /. numEstimate;

Ratios4k[[j]] = {k, p1 /. numEstimate, p2 /. numEstimate, ul /. numEstimate,

u2 /. numEstimate, el /. numEstimate, e2 /. numEstimate, p, p1l, pz}];
- = Clear[j, p, p1, p2, ml, K, estar]

Infe J= L'istPlot[TabIe[{Rat'ios4K[[j , 111,

pl pl pl
—(el+e2)-el|-T|~ s-s1 / —p|/. m1 > m2/ Ratios4k[[j, 1]] /. p1 » Ratios4k][j,

P P P
2]] /. p2 » Ratios4k[[j, 3]] /. ul » Ratios4k[[j, 4]] /. u2 » Ratios4k[[j, 511 /.

el » Ratios4k[[j, 6]] /. e2 - Ratios4k][[j, 7]] /. p & Ratios4k][[j, 8]] },

pl pl pl
{j, 1, knum+ 1}], AxesLabel » {"K", "((Te-el)-T(Ts-s1))/ (T p) rat‘io"}

P P P
(* ,MaxPlotPoi nts-)60*)]

Li stPlot[TabIe[{Rat'ios4K[[j, 11,
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p2 P2 P2
—— (el+e2)-e2|-T|™ s-s2 / = p|/. m1 > m2/ Ratios4k][[j, 1]] /. p1 » Ratios4k]|[j,

P P P
2]]1 /. p2 » Ratios4k[[j, 3]] /. ul » Ratios4k[[j, 4]] /. u2 » Ratios4k[[j, 511 /.

el » Ratios4k[[j, 6]] /. e2 - Ratios4k][[j, 7]] /. p = Ratios4k][[]j, 8]] },

p2 p2 p2
{j, 1, knum+ 1}], AxesLabel » {"K", "(Te-e2)-T(Ts=-s2))/[ (T p) rat'io"}

P P P

(* ,MaxPlotPoi nts-)60*)]

Li stPlot[Table[{Rat'ios4K[[j, 11,

pl/ mi pl/ mi
pl- p / pl/. ml1 > m2/ Ratios4k[[j, 1]] /.

pl/ ml+p2/ m2 pl/ ml+p2/ m2

pl » Ratios4k[[j, 2]] /. p2 - Ratios4k][[j, 3]] /. ul » Ratios4k[[j, 4]] /.
u2 - Ratios4k[[j, 5]] /. el » Ratios4k][[j, 6]] /. e2 » Ratios4k][[j, 711 /.

p - Ratios4k[[j, 8]] /. p1 » Ratios4k[[j, 9]] /. p2 - Ratios4k|[j, 10]]},

{j, 1, knum+ 1}], AxesLabel = {"k", "(p1-x1 P)/ (x1 P)"}
(* ,MaxPlotPoints—

60*)]

Li stP'Lot[Tab'l.e[{Rat'ios4K[[j , 111,

P2/ m2 P2/ m2
p2- p / pl/. m1 -5 m2/ Ratios4k[[j, 1]] /.

pl/ m1+p2/ m2 pl/ ml1+p2/ m2

pl - Ratios4k[[j, 2]] /. p2 » Ratios4k][[j, 3]] /. ul - Ratios4k[[j, 4]] /.
u2 - Ratios4k|[[j, 5]1 /. el - Ratios4k][[j, 6]] /. e2 - Ratios4k][[j, 7]] /.

p = Ratios4k[[j, 8]] /. p1 » Ratios4k[[j, 9]] /. p2 » Ratios4k|[j, 10]]},

{j, 1, knum+ 1}], AxesLabel = {"k", "(p, = x5 p)/ (x5 p)"}
(* ;MaxPlotPoints—

60*)]

matches the explicit results
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Without the explicit expressions - vdW gas

3

[~ ]=81="
2

3

s2="

2

kB
- pl Log[
ml

kB
= p2 Log[
m2

Tref

Tref

kB
]— - pl Log[Cl
ml

kB
]— = p2 Log[C2
m2

pl/ ml

l1-vipl/ml

P2/ m2

1-v2p2/ m2

]/.Tl—»

]/.T2->

(
el-
\
(
e2 -
\

1 u1?

2 p1

1 u2?

2 p2

-alp1?

- a2 p2?

\

/
\

/

-1

-1

s =sl+s2;

[~ - FirstMEstep = {D[s, p1] == pstar, D[s, p2] == pstar, D[s, ul] == ustar,
D[s, u2] == ustar, D[s, el] == estar, D[s, e2] == estar} // Simplify;

instead of the second step, we use projections
inf- = Projections = {p == p1+ p2, u == ul+u2, e == el + e2};

(xfree ene fE=e-Ts; pressure p=p 9,fE-fEx)

3 kB 1 u? 3 kB T kB plm
fE=‘_pT+'_—ap2-T '_pLog[ ]-_pLog[C ] Il Simplify
2 m 2 p 2 m Tref m 1-vplm
p DIfE, p] - fE I Simplify
mu2+3kBTp2—2amp3—3kBTp2Log[ﬁ]ukBszLog[—cL]
r m-v
outf* J= = £
2mp
m(u®+ap®)-p(Ulv+kBT p+avp?)
Out[» ]=

p(-m+vp)
- 1=% 1. u=> 0/l Simplify
kBT )
m-vp
- - kB = 1.380649 » 107235 (+ 3/ Kx)

h =6.62607015 « 10>*; (x3/Hzx)
Da = 1.66053906660 » 107"

outf ]p(—ap+

3 (xkg*)
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Knum = 100;
Kmin=0.1;
Kmax =53
Ratios4k = Table[{}, {i, 1, knum+ 1}];
Clear[j, p, p1, p2, e, T, estar, Kk, m1, m2];
For[j =1, j<Knum+1l, j++,

K = kmin+(j - 1) (kmax-kmin)/ Kknum;

m2 = 10 Da; (*mol mass#)

ml=m2/ K; (*k=m2/mlx)

Tref =300; (xKx)

1 ml
Cl="—"";
10 p
1 m2
C2="";
10 p

al=3+10"" [m1?;

a2 =3+107" [m2?;

vl =107%8;

v2=0.5+10"%%;

(*mixture state variablesx)

p=1; (xkg/m>)

u=0 103; (kg m/s*)(*and hence total and 1interal energies are equals)
T = 300;

estar=1/T;

3 ) 1 u?
eestimate= “kB/estar|™ |+~ —;
2 (m1+m2)/ 2 2 p

numEstimate = Chop[F‘i ndRoot[F‘i rstMEstep UProjections,

0.6 0.6
{{pl, olo.s-—«|\, {pz, pli-le.s- — k|, tu1, ur 2}, {u2, ur 23,
4 4

{el, eestimate/ 2}, {e2, eestimate/ 2}, {pstar, 103}, {ustar, 1}, {e, eest'imate}}]];
p=(-e+pu+Ts)/. uy-> (-pstarT) /. numEstimate;
pl=-el+plu+Tsl/. uy- (-pstarT) /. numEstimate;

p2=-e2+p2u+Ts2/. y-> (-pstarT) /. numEstimate;
Ratios4k[[j]] ={k, p1 /. numEstimate, p2 /. numEstimate, ul /. numEstimate,

u2 /. numEstimate, el /. numEstimate, e2 /. numEstimate, p, pl, pz}];

n- - Clear[j, p, pl, p2, m1, Kk, estar]
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[~ J= L3 stPlot[{Table[

p1 Pl Pl
{Rat‘ios4K[[j s, 111, ||~ (el+e2)-el|-T|~ s-s1 / — p|/. m1 > m2/ Ratios4k][[j, 1]] /.
P P P
pl > Ratios4k[[j, 2]] /. p2 - Ratios4k|[[j, 3]] /. ul » Ratios4k][[j, 4]] /.
u2 - Ratios4k[[j, 5]] /. el » Ratios4k[[j, 6]] /. e2 » Ratios4k|[[j, 711 /.

p = Ratios4k[[j, 8]] }, {j, 1, knum+ 1}], Table[{Rat'ios4K[[j , 111,

p2 02 p2
— (el+e2)-e2|-T|™— s-s2 / — p|/. m1 -5 m2/ Ratios4k][[j, 1]] /.
P P P

pl > Ratios4k[[j, 2]] /. p2 - Ratios4k][[j, 3]] /. ul » Ratios4k][[j, 4]] /.
u2 - Ratios4k[[j, 5]] /. el » Ratios4k[[j, 6]] /. e2 » Ratios4k|[[j, 711 /.

p = Ratios4k][[j, 8]]}, {j, 1, knum+ 1}]}, AxesStyle -

Thickness[0.0025], PlotTheme - {"Monochrome"},
LabelStyle »
{FontSize » 16, Black},

AxesLabel - {Style["k"(*"\kappa"x), FontFamily - "Times", FontSize - 20]}]

05 i .o 0.00000000000000.00..0...
= A ..
A
?A. L L L 1 L L L L 1 L L L L 1 L L L L 1 L L L L 1
outl J= 3 .AA 1 2 3 4 5
e A
- O . 5 B
-1.0f
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e J= L'istPlot[{Table[{Rat'ios4K[[j, 11,

pl/ mi pl/ mi
100 |pl1l- P pl/. m1 -5 m2/ Ratios4k[[j, 1]] /.

pl/ ml+p2/ m2 pl/ ml+p2/ m2

pl > Ratios4k[[j, 2]] /. p2 - Ratios4k][[j, 3]] /. ul » Ratios4k][[j, 4]] /.
u2 - Ratios4k[[j, 5]] /. el » Ratios4k|[[j, 6]] /. e2 » Ratios4k|[[j, 711 /.

p - Ratios4k[[j, 8]] /. p1 » Ratios4k[[j, 9]] /. p2 » Ratios4k]|[j, 10]]},

{j, 1, knum+ 1}], Table[{Rat'ios4K[[j, 11,

P2/ m2 p2 1 m2
100 |p2 - P pl/. m1 -5 m2/ Ratios4k[[j, 1]] /.

pl/ ml+p2/ m2 pl/ ml+p2/ m2

pl > Ratios4k[[j, 2]] /. p2 - Ratios4k][[j, 3]] /. ul - Ratios4k][[j, 4]] /.
u2 - Ratios4k[[j, 5]] /. el » Ratios4k|[[j, 6]] /. e2 » Ratios4k|[[j, 711 /.

p = Ratios4k[[j, 8]] /. p1 » Ratios4k[[j, 9]] /. p2 » Ratios4k]|[j, 10]]},

{j, 1, knum+ 1}]}, AxesStyle - Thickness[

0.0025],
PlotTheme - {"Monochrome"},
LabelStyle »
{FontSize - 16,
Black}, AxesLabel -

{Style["k"(*»"\kappa"*), FontFamily - "Times", FontSize - 20]}]
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