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ãK = $t.81; 8A " 93.22¡ 85 * 96.11

96.11

GIK = -2443.88*1O^3¡ GIA = -2442.66 * 10^3¡ GlS = -2444.99*10^3
- 2.44099 x 106

trl = 298

294

Plot[{clK- (T-rf) *8K, Gl^tr- (r-!1) *SA, GlEi- (r-!1) * SS}¡
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Solve IOXA - (r - !1)
{ ir Ð 87s.85s1 }

400 450 600 550

* BK =- clå- (f -fl) * 8å,,

* ßll .= ClS - (1 -TI) * S8,

600

rl

rl



'f-l
3

Lh¡

S.c^
L" r'à- SsL-
çt

n)o^n;
Þb.crJ¡.. à IASçavì^\.o \ €- 3 frE- Ë) a

r¡, 3P )
tx^' =.L

)
çtåtå*¡cC.b

\^ A^¡¡ tJ

J
T

è 
^.S 

ar*J.AV I

I

!
I

tt

\¿,\\w
S,O\: b So = 

rrroa-* )\J

Helium II
(superfluid)

cd
,..o

À.

þ
(Ë

a,

4Hu

Helium I
(normal liquid)

Gas

2.2 4.2 5.2 T (K)

@
Solid Solid

25.3

Liquid

1 1 Gas

3.2 3.3 1r (K)
) Figure õ.13. Pha.se diagrams of aHe (refb) and stte f.igut¡. Neither diagram is

to scale, but qualitative relatio¡s between the diagra.rns are'shown correctly. Not
shown are the three different solid phases (crystal structures) of each isotope, or
the superfluid phases of 3He below B mK.



10sg

aH¿
(rf\ roa snG¡=

(>

K. _È-s-T
'\sf<.

c
\sjv-

<t.La

cn---

).t--EII
+r

a

a
\

7-l'

OY- (ql-



J_Ð, G i\ __? r

5=l

L*. '-ê á r¡æÀÀt,^ài^a
çf ---

ì -À t+)LÙ\L
^) l^'

I = -l-

Solg> \¡-S ì S\^.¡^- I ¡

4- )\, I
__,__L_,,-____ __

ct friËq

V-NL ,
t a,)

(t Eæb,Q,. tan +¡-' CL ar¡
71vL ?

'¡\J-¿^v--.-- '- - .z+=)> t:> 1
g

.4/
r]

o r
J lsb , "^*-) S\

* ef-- b..: -L

-f c a'uL

c- + (_

{--z* o\z
þ\ )'--t-

T

TI t8 =,c)

L

e
L f\ Ta *-7,T =

f4- n\
w

r 2

l6r. + 16 'õ -r-

-.-.--\:--
\ f.f-

g

B )z j

(t

J



5-L

a
//

{¿r

(.

ì, R K^.C a 7t' 7+h(_ æ

S .¡r¡ S c <- C

c

g -.-)

)

2_
2)- :

q\â \o -*-è
,.=oì.Ñ- -

c

C

2_G*
i\rrÈe,.r'-

G*

3 \" 7+v



k)

t- 6
i

--

.lr\ \.Q' \¡ c

qi^r

è
^,\o t\

¡ þ'.
- s, ô.

l- _E 

-

\c. z+b-¿
t -

tv
¡c>

- - - O'' + NStt
a¡*[ i^ ^),\t

4
-t) t^,/

3-rt
,\,tq I

3 -or' FC-

ç)l'r,.s tÀ r..o* èq2c\ ç>
)

\,¡$€- catYY.. t.¡5( s

s. \zrJc-

>

\^¡- \.ñ

N

$ e-e- ç> Þw's
T

,\, ^.

sqe



.E .-l
l ¡

(1
, v' oâ { Yt

l

+ o ú.
/

ð Þt / u à { c, þ

ñ
-A

¿

I

5\
4 4 P
ll I "0 (n { I b L c F

1 Ì. k f
{ ,ft
- .ì f- < \-/ I' ?

{{ 6l
-

& *ç w
. fl

'{ 
y> ô !ç
v

r^
'¿

 P ir r ,j

Ç
v

t4
\-/

4 0 o F
o

r¡ ? á il r n f" i/

W {r

lt o
i1

t Ir l.; f
l.r

å

ç
1

ïF
7 rfl

"ð o* r ?

1 Q
/ I

ry
ïi

{K
)

¿
I

4 rf

s dì -¡û
'

¿

t' IL o Ê o-
/

(. ,i {l

"l
{ I F Þ

r4 P. î r

flI rt- ¿,

I

A/ 2 tl çt 7 ? P I

î¡
\,

lt
å

E
lt

l¿ ). 1l 0 Í,

l\t
l'l v 

,/f
6'

Pd
l

n
\ 1 4I o

0\ I

, ct
trl

Jl
-{



,6-z
\^) e- .*¡\\\ .*5 | =

\rrr\^a,...^"St eãb a
^u\

o.? s
*.r \ r^¡ç-ù^.ê"\G,^rS,

'\r*+t3
h¡ \s.¡ S

E

èÞ

*à \ a* \ni<o
b o (\"..(r r*\d.
o$.oo c-\^rô.<

t,\r\4.
\¡\S\^r.Xo,^
\.\\J t

tnlrol:= F[e_] ¡* Irt¡ (3 * r- l] - 9 ! v^2
|n(ril= TIe_l :. û.81

¡n[r6l:" plotl{ptv], Í[vl]¡ {rr, O"5, 3}. FlotRrag. "+ {{0. f}, {.6, l}}J
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Let' s fÍnd the two volumes that these corrsspond to, and aleo really check that
Clear Ix]
Solve [p [x] .= .81, xl
{{x-+ 0.685149}, {x+ l-.0353}, {x- L.j4045}}
OK we are going to now find tbat p * O.8f by looking above and bel_ow

t
0.95

plntegral[v_] := (813) * t * Log[3 * v - t] + 3 /v
ÀreaDiff [pO_, v1_. v2_] :=
plntegrallv2] - plntegral[v1] - pO * (v2 - v1)

clear Iy]

þ
| = o.8:l
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Above ...
Solve[P[r] " O.79' rl
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B.lo!ü .. .

Solve[P[x] == O'82' rl
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L.6666666566666659' l
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qvcùr P\4tálffio.8 | !â).

Now do G / NkT-c ... start with Schroeder Eq. 5.56 and neglect function c(T)

S[v*] := -t * Log[3 * v- 1] +t. / (3 *v - 1) - 9 / (4 t,v)

ParametricPlot[{p[v], g[v] ], {v, .65' 2.25i1
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