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" Prob 6.30

a) parahydrogen
niet}= 2[B_] = Sum[(2]J+1) Bxp[-J (J+1) Be], {J, 0, 10, 2}]

oufel= 1+21 @ 110BE L 17 72B€ | 1371286 | g o20RE [ 5g-6Be
nez= @[B_] =-D[Log[z[R]], B;

nesy= @1/ (kT)];

= ep[T_] = D[@[1/(kT)], T] //Simplify;

nesj= ecp[x_] =ep[T] /k/. {T-» xe/k};

Ins]= p2 =Plokt [ {eccp[x], 1}, {x, 0, 7}, PlotRange - All]
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" b) orthohydrogen
mig2= Z[B_] = Sum[(2J+1) Exp[-]J (J+1) Bel, {I, 1, 10, 2}]
ouezl- 19 @ 90F€ L 15¢-568¢€ 1] ¢ 308¢€ 7 120€e  3¢728¢
ns}= @[B_] =-D[Log[z[B]], B);
neaj= @[1/(kT)];
injgsj= eo[T_] = D[a[l/(kT)], T] //Simplify;
Inge]= cco[x_] =eo[T] /k/. {T=» xe/k};

ing7)= p3 =Plot [ {cco[x], 1}, {x, 0, 7}, PlotRange ~ All]
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ins8= Show [p2, p3]
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¢) normal hydrogen
inpsi= ecen[x_] =1/4 ccp[x] +3/4 cco[x] ;

m100)= pd =Plot [ {een[x], 1}, {x, 0, 7}, PlotRange - All, PlotStyle -» RGBColox [1, 0, 0]]
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n1nij= Show [p2, p3, pé]
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lear spin degeueresy
d) catalyzed cooled hydrogen Y) uc

mhos= z[B_] =
Sum[(23+1) Exp[-3 (J+1) Be], {3, 0, 10, 2}] + Sum[3 (2+1) Bxp[-j (j+1) Be], {j, 1, 10, 2}]

ooz 1+21 @ 1108 L 57 90P€ L 170 72R€ 4457368 L 13792P¢ L 337300 L 9@ 20RC 21 e 12RE L5 R L9 P Re
mioa- @ [B_] = -D[Loglz[B]], B1;

intosj= @[1/(kT)];

mios)= ech[T_] = D[a[l/(kT)], T] // Simplify;

mto7= ecch[x_] =ech[T] /k/. {T>» xe/k};

in1o8;= P8 =Plot [ {eech[x], 1}, {x, 0, 7}, PlotRange -» All]

20}

151

aufiogl= ;¢ [

[

05+

PR A S i o ey e e S o o ST | R a7 i L Vo S |
1 2 3 4 5 6 7

infto9):= Show [p2, p3, pé, P5]
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orl(ha()’b
*® e) deuterium /@ve\/\ / o(féc pava p?.

h2a= ced[x_] =2/3 ecp[x] +1/3 cco[x];

25« P6=Plot { {eed[x], 1}, {x, 0, 7}, PlotRange - All, PlotStyle - RGBColor [1, 0, 0]]
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in23)= Show [p4, p6] // HOVMW PZ
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