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APPENDIX A

To dexrive Egs. (4.20) to (4.25), we substitute Egs. (4.19a),
(4.19b) and (4.19c) into Egs. (4.15), (4.16) and (4.17). From Eqg.

(4.15)
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Equating the coefficients of Aph' we have

P _
a_y =wW+'s (b_j-a_.) (A1)
b
-1
a =[; [(b -a_)-%(b _.-a _)(1+2b .b )] | (A2)
i = 171 -1 -1 -171
-1 b2
-1
From Egs. (4.16) and (4.17), we have
M (b_j-a_)) = w+ nply 21 St ; (a3)
a_, ’KNN(O) Z) b_l+ Fd
rN (b,-a_)=%(b _.-a ) (1+2a _a.) g - r—ol 1 ( b-1 )
a . LA V7 = AU TN,_(0) c2 2
-1 N -1 IS
(c,-b )+rd (c .-b )
W e A
-1
( b-l )(1+2b_lb)
s >3
-1
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2
|
and
c; =_ré l:(bl—cl)—%(b_l-c_l)(l+2b_lbl):, (A5)
ob 2
-1 B
¢, = c_o£+ _I‘_d (B _ == 3) (n6)
o b
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Egs.(Al) and (A6) can be rewritten

a, = W+T )b, (A7)
(b_,+ 1)

c; = W+l ) b (A8)
(b_j+T )

Substituting Egs.(A7) and (A8) into Eq.(A3) and factoring out b

ll
we obtain
w + ______rN “hexm; Oy W
(w+[) =®N_(0) 2
b = n 's N (Q%+ FA) (29)
-1 [_ > I__
N +7°¥).8 oL
(W + Fs) 7Ny (0) fad J—)z
n d
Egs. (A2) and (A5) can be rewritten
aj = r; a-lbl - I—‘s(]l:’—lma—-l) (Al10)
; 2
B, b #10) 2b_, (b_,+[ )
o réc_lbl b ré (b-l—:gl) (All)
2
bogleb (D0 mpistan al )
Substituting Egs.(Al1l0) and (All) into Eq.(A4), we obtain
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APPENDIX B

To derive Eq. (4.36) we may start from deriving a formula to
calculate by a purely thermodynamic method various mean values. To
do so, we assume that a body undergoes an adiabatic process, and determine

the time derivative dE/dt of its energy. By definition the thermodynamic

energy is

E = <H (pr @i A )

where H(p,g; A ) is the Hamiltonian of the body, depending on A as

a parameter describing an external condition; <:.....> represents the
average over the statistical distribution. We know from mechanics that
the total time derivative of the Hamiltonian is equal éo its partial

time derivative:

aH(p,g; A ) _ d H(p,g: A)
dt dt

In the present case H(p,qg; N ) depends explicitly on the time through

A (t), and we can therefore write

§

dilp,dpn ) - dH(p,g: A) a A
dt A e

Since the operations of the averaging over the statistical distribution
and differentiating with respect to time can clearly be interchange,
we have

Joi) dH(p.q A >> dH(p, q, ) d7\ (B1)
- gty
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The derivative d A /dt is a given function of time , and can be taken

outside the averaging.

The derivative dE/dt can also be written in another form by
regarding the thermodynamic quantity E as a function of the entropy
S of the body and the external parameter A . Since, in an adiabatic

process, the entropy S remains constant, we have

dE  _ (C)E ) an | (B2)

where the subscript to the parenthesis indicates that the derivative

is taken for constant S. Comparison of Eq. (B1l) and Eg. (B2) shows

that
<<3 ,q, > a) (B3)
on S
In our case it is convenient to start from the thermodynamic
potential () , since the whole discussion takes place for a constant

chemical potential of the system, not a constant number of particles

in it. The thermodynamic potential J{) is defined by
£ = E=TS + PV

If there are other parameter N\ i besides the volume which
define the state of the system, the expression for the differential of

the energy must be augmented by terms proportional to the differentials

d?\i

ae = TdS - PAV + Z Ai an. (B4)
T

b B
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where f\i are some functions of the state of the body. Since the
transformation to other potentials does not affect the variable 7\i v

it is clear that similar terms will be added to the differentials ()

an = -sar+vae + § /. an, (B5)
l.s = X

¥

Using Eg, (B3) we can write down the analogous relation

(%%_)P'T _ aH(p,ac;; A ) > (B6)

We get from this
Ageh

i / ph ph. 2 d(1/As)
QO QO ,g @ AN ( Ag )————————ph

S

o d

where we have taken A in Eq. (B6) to be the pairing constant %.s
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APPENDIX’C

In this appendix, we show the computer program in BASIC

and the numerical results for the calculations of TC/Tco and

AC/ ACO from Egs. (4.26).  and ( 4.35 ).

10

20
k7
4@
o@
60
70
75
76
8@
83

20

102
112

120
170
14@
156
160
170
18@
190

200

2E0
240
1 250
260

278

1.38

ER =
19
FI = 3.14
GD = .73
GE = 1.76
GN = .8 =%
G = .2 %
Al = - 4
T = TE:N
BR = §
CFRINT "n
FRINT "—
DEF FN
Z +-i5)
FOR N =
A = 1:B
T = A:T
851 = GsY
S
IF Y1 =
T2 ="B: T
S2 &80y
852
i1F Y2 =
1k Y1l %
IF ARS
21@
1E .« ARS
260
T2 = T1
82 =-§tY
52
IF Y2 =
1F . Y1 %
T = T2
21@
T = T2
51 = G:VY

Be2E ~ 23 / 1.6021%9E -

15926: TR = 7.193
¥ EB * TE

GE

GE

= @: GOSUR &70

Y /e FPdo" , "\BC/DCo”

R(Z) = INT (i@ ~ 4 *
/ 1@ ~ 4 :
@ TO 3 STEF .05

= 11:H = (B - A) / 10

= Til: GOSUR 530
=  LOG (T4 TR) +

THEN Z5@
T2: GOSUE 53
pnckems Ungsnamy +

® THEN 360

Y2 » @ THEN 480

(Y1) £ ARBS (Y2) THEN
(Y1) > AES (Y2) THEN
+ HiT = T2: GOSUE 53
2= LOG (T2 /7 TE) +
'@ THEN 360

Y2 < @ THEN 310
81 = B2:¥Y1l = Y2: GOTO
- H:T = Ti: GOSUE 53

1= LOG (T1 7 TR) +
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00
10
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40
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6HEG

64

51
IF Y1 = @ THEN

Z50

IF Y1 % Y2 £ @ THEN 1@

T2 = T1:82 = S1:

260
IF H < 1E — B85
H.= (T2 = T1) /

IF ABS (Y1) < ARS (Y2) THEN
00
IF ARS (Y1) ARS (Y2) THEN
260
TC = Ti:R = &1: GOTO 270
TC = T2:B = &2
REM CALCULATE EB& FRIME
T = TC + 1E — ©B4: GOSUR 5=

Y2 = Yi: GOTO

THEN 330
1@: GOTO 196

ED = §

Y = (BD # BY//{)1E < @&
REM CALCULATE EI

T = TC: GOSUER 670

REM CALCULATE
V = (TC % EB *
2y /1 (PB//* 5y

HEAT JUMF

¥ag+\ \TC *®.Y) =~

FRINT N, FN R(TC / TR), FN R
(V)
NEXT N
END
FRINT "OUT OF RANGE IN 110"
END
S =0
FOR* K ="1=T0 &1 "STEF &
W S iK% IRRekBux 't
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NEXT K
RETURN

S =0
FOR K = 1 TO 61 STEF 2

W =K % FI ¥ KB * T

El = (GN * W) / (W + GS)

B2 = (N % GD * W) / (FI * @.2
2 ¥ (W + GD)Y —~ 2

Z = 6N /7 (W + G

B4 = (N ® GD % AL) / (FI * @.
29 * (W + GD)Y ™ 2)

EM = (W + Rl + R2Z) / (BZ + R4
)

AM = (W + BS) ¥ EM / (BM + G5
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CM = (W + BD) ¥ BM / (AL * EM
+ GD)

BS = (N * GD * (CM - BM) * (G
D % CHM A~ GD/“%=BM -~ Al * BM =
23) £ AR/ ¥paE2 0% CMN™ 4 * (
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E8 = (GN * BM) / (AM * BM + A
M % BS)
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RETURN
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Numerical Result

For o« = = 1

n Tc/Teo DC/DCc
] . 8035 . 6058
I b . 7833 « o827
| . 7686 0614
- 15 « 7332 .5418
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- 09 «bb 4257
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75 Tab263 - 3861
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1.3 59568 . 3094
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1.45 «O416 0 2938
1.5 . D569 w2 S
1.55 «HB22 . 28473
1.6 wDETT 2 L97
1.65 5232 27354
dew Tk i #2711
1.73 .a147 - 2667
1.8 5106 PE6D
1.83 - G065 Mo |
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1.95 . 4987 w2al?
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