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Comment on “Probing the Nuclear Liquid-Gas
Phase Transition”

constant P
——-— constant V'
In a recent paper Pochodzakt al. [1] report a tanta-

lizing dependence of nuclear temperature upon excitatiol
energy. This dependence is characterized by an initia
rise, followed by a wide plateau, and a subsequent rise
The authors tentatively ascribe the initial rise to “ordi- T
nary” evaporation, the middle plateau to a liquid-vapor
phase transition, and the final rise to a nearly ideal ga:
dependence for the overheated vapor.

Because of its potential significance, it is desirable thai Hiauid
this dependence be verified with alternative methods o / .
determining the temperature. Our Comment, however ~ X
deals with problems that arise from the tentative readinc  x=25% —/ e x=50% ~—x=T5% .
of the “caloric curve” given by the authors.
Apparently, the “paradigm” the authors have in mind is a S

standard picture of the diagram temperatfires enthalpy
H for a one component system ebnstant pressure. FIG. 1. Temperature-entropy diagram for steam. Curves are
In this diagram, the temperature of the liquid (no vapor isShlOWn for constant %ressu(éu > Ps > Py > .Pl)h constantt_]

A il the vapor pressarenatches the exter- volume (Vl < VQ), and constant percentage in the gas phase
present) rises unti vapor pressp (dashed lines).
nal pressur&. From this point on, the vapor appears, and
the temperature remains constant until the liquid has com .

- . ally obtain
pletely evaporated. After the liquid has disappeared, the ) ) )
- - 9T /IE|y =~ T*/nAE* = 1/nAS>. (1)

temperature of the (now overheated) vapor can rise again. N _ -

The question arises whether the entire experimentalhe positive value of this derivative shows that the phase
curve can be interpreted in terms of equilibrium ther-transition at constant volume is characterized by a mono-
modynamics. If this is the case, several problems arisdonic increase in temperature.

For instance, the claimed distinction between the initial As an example, Fig. 1 shows a standard temperature
rise (interpreted as the fusion-evaporation regime) and th€ Vs entropy s _dlagram for water vapor. T_he region
plateau (hinted at as liquid-vapor phase transition) is nounder the bell is the phase coexistence region. For the
tenable, since evaporatias the liquid-vapor phase tran- constant pressure curvédS = AH/T), the initial rise
sition, and no thermodynamic difference exists betwee@long the “liquid” curve is associated with pure liquid,
evaporation and boiling. the plateau with the liquid-vapor phases, and the final

Furthermore, the caloric curve requires for its interpreSise with overheated vapor. The constant volume curves
tation an additional relationship between the variafiles (AS = A_E/T) cut across the coexistence region at an
P, andV. More to the point, the plateau is a very specificangle, without evidence for a plateau. o
feature of the constant pressure condition rather than being Thus one concludes that the alleged reminiscence of
a general indicator of a phase transition. For instance, &€ observed caloric curve with “the paradigm of a phase
constant-volume liquid-vapor phase transitiomat char- ~ transition” may be more pictorial than substantive, and
acterized by a plateau but by a monotonic rise in temperghat indicators other than the plateau may be needed to
ture. This can be easily proven by means of the Clapeyrofubstantiate a possible transition from one to two phases.
equation, which giveslP/dT along the univariance line More spgmﬁcally,an additional relationshifgbetween the
(liquid-vapor transition) together with the ideal-gas equathree variables, T', V' (such asP = const,V = const,
tion for the vapor. etc.) is needed to interpret &-E diagram unequivocally.

For the nearly ideal-vapor phas€ = nT), we write _ ) )
dP = Tdn + ndT, wheren is the vapor molar density. L.G. Moretto,_ R. Ght.ett.|,.L. Phair, K. Tso, and G.J. Wozniak
In order to stay on the univariance line, we need the E;V(\:Ilreeanrcescéz?lgglE'Vl'\lsé?ignal L aborator
Clapeyron equationdP /dT = AH/TAV, whereAH is ey y
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the molar enthalpy of vaporization amxlV is the molar
change in volume from liquid to gas.
. : - e

From this we obtaim(AH — T)dT = T°dn. AtCON-  Rpoceived 21 September 1995
stant pressurén = 0, sodT" = 0. Fordn >0, we See  paCs numbers: 25.75.—q
immediately that/T > 0. UsingdE = dnAE,whereAE
is the molar heat of vaporization at constant volume, we fi- [1] J. Pochodzall®t al., Phys. Rev. Lett75, 1040 (1995).
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