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ABSTRACT

For late-type main-sequence stars, the earlier models that consisted of convective cores and radiative
envelopes have been superseded by models with radiative cores and convective envelopes, topped by an
atmosphere in radiative equilibrium. But in the available models of the latter type, the representation of
the convective zone has been rather schematic, in so far as the adiabats used would apply only if the gas
were completely ionized.

Accordingly, an expression for the adiabatic gradient of hydrogen-helium mixtures has been derived
from thermodynamics. This derivation takes account of the interlocking ionization of hydrogen and
helium and of its coupling with the association of hydrogen into molecules. Adiabats have been computed
with three values of hydrogen to helium ratio (by number), 8/1, 16/1, and «. Moreover, an expression
for the adiabatic gradient, in which the effect of pressure ionization has been included in an approximate
way, has been given for the special case of pure hydrogen.

1. INTRODUCTION

Stringent observational tests of the theory of red dwarfs (Osterbrock 1953; Limber
1958a, b) must await improvement of the stellar models in several respects. In the first
place the boundary conditions at the stellar surface will have to be represented by better
models of the upper photosphere, where radiative equilibrium prevails. Second, the
transition zone between the radiative photosphere and the convective envelope will have
to be dealt with along the lines of Mrs. Bchm-Vitense’s work (Vitense 1953) on the cor-
responding transition zone in the sun. Third, the variability of I', defined by

(d ln T) r—1
= (1.1
dlnP ad T ’
throughout the convective zone ought to be taken into account. This quantity I is
sometimes called the effective ratio of the specific heats, which differs from the better
known ratio v = Cp/Cy, by including the effects of dissociation and ionization of the
gas. A single example of the variability of T' in the convective zone has already been
given by Osterbrock (1953). In the main body of his work, however, he has used the
adiabatic relation
P = KT52 | (1.2)

which is a special integrated form of equation (1.1), representing the case of I' = con-
stant = £, with K being the constant of integration. The assumption I' = constant = §
implies that the stellar gas is mono-atomic and either wholly neutral or completely
ionized. Although Limber discussed to some extent the influence of a variable I'; his
completely convective models are likewise based on the assumption I' = § throughout
the star.

The purpose of the present investigation is to provide a set of complete adiabats for
pure hydrogen as well as hydrogen-helium mixtures. Here the term complete is used to
cover the range of temperature and pressure from the dissociation of hydrogen molecules
at one end through the ionization of atoms of hydrogen and helium at the other end.

* Abridged from a thesis submitted to Yale University in partial fulfilment of the requirements for the
degree of Doctor of Philosophy.

T Now at the Berkeley Astronomical Department, University of California.

281

© American Astronomical Society ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1960ApJS....4..281V

SIooaln7eyv!

i
K1
(=]}
[

!
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The essential feature of this study is the complete evaluation of the interlocking ioniza-
tion of hydrogen and helium and of its coupling with the partial association of hydrogen
into molecules. The importance of molecular association to the correct evaluation of the
adiabatic gradient in late-type stars had been stressed by Wildt (1934, 1957). These
adiabats with variable I" (here evaluated) should permit a more realistic identification of
a particular red dwarf with a member of the sequence of model stars, which are distin-
guished, and conveniently labeled, by the value of X in the convective zone. The identifi-
cations attempted by Qsterbroek and by Limber are unrealistic in the sense that the -
neglected variability of I" must lead to a wrong value of K (see equation [1.2]). The as-
signment of the appropriate value of K is accomplished by following a particular adiabat
toward higher temperatures until complete ionization is attained: thereafter the asymp-
totic equation (1.2) holds, and this relation suffices to label the adiabat.

The main approximations adopted in this work for constructing the adiabats are as
follows:

1. The contribution of the metals has been neglected. Metals play an essential role in
the opacity computation, but their contribution to the internal energy and other thermo-
dynamic functions is very small owing to their low abundances.

2. The population of the excited states of H, He, and He* has been deemed negligible.

3. Incipient degeneracy as well as pressure ionization have not been taken into ac-
count. However, a few exploratory cases of pressure ionization have been examined.

4. Extremely rare ions like Hf, H-, HeH™, and H; have been disregarded for the
same reason as the metals.

5. The contribution of hydrogen molecules was discarded at temperatures exceeding
20000° K or so, because the extrapolated dissociation constants become rather unreliable.
The precise cutoff point was selected as described in Section 6.

2. \EQUATION OF STATE FORX HYDROGEN-HELIUM MIXTURES

We shall assume that the gas contains Hy, H, H", He, He*, He**, and electrons, the
mixture as a whole being electrically neutral.

Let B denote the ratio of the number of hydrogen nuclei to helium nuclei, and let »
and », be the fractions of the number of hydrogen and helium nuclei, respectively, such
that

vitrve=1. (2.1)
Then,
vi_ 2n(Hy) +n (H) +n (HY)

B = = wHe) +n (He?) Fn(He 7)

(2.2)

Here #(H,) denotes the number of hydrogen molecules per unit volume, #(H) the num-
ber of hydrogen atoms per unit volume, and so on for »(H"), n(He), n(He*), and

n(He™™).
Let
1 — y = fraction of hydrogen nuclei in molecular state,
y — « = fraction of hydrogen nuclel in atomic state,
and ) o
x = fraction of hydrogen nuclel in ionized state.
Let
1 — x; = fraction of helium nuclel in neutral state,
x; — xs = fraction of helium nuclei in singly ionized state,
and

x = fraction of helium nuclei in doubly ionized state.
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Further, let

§:=v1x ‘l"Vg (x1+x2) ; and ;2_=V1x2+v-3 (x1+x2)2 . (2.3)
Then the total pressure P and the mass density p are related by the expression
gP
= - (2.9
T -y + A+ DI
where
ﬂ =V1MH +V2mHe . (2.5)

Here mxu is the mass of a hydrogen atom, and mg. that of a helium atom, % is the Boltz-
mann constant, and T" denotes the absolute temperature.
The following three expressions are derived from the above definitions:

PV=[——V—21(1—y)+(1+oE) ]RT, 2.6)
P
A R Y E R R @
and
pr = n(y—xP (2.8)

- Q-+ A4+x]"

Here V denotes the volume per mole, R the molar gas constant, p. the partial electron
pressure, and pg the partial pressure of atomic hydrogen.

3. ADIABATIC GRADIENT FOR HYDROGEN-HELIUM MIXTURES

It is generally assumed that in a stellar convective zone the average pressure-density
relation, to a sufficient approximation, is given by what is commonly called the adiabatic
P — T relation. It would be preferable to call it explicitly the reversible adiabatic P — T
relation because the constancy of entropy along a stellar “adiabat” is tacitly assumed.
After this qualifying statement, we shall refer to “reversible adiabat” simply as ‘“‘adia-
bat” in what follows.

With entropy as a function of 7" and P, an isentropic (or reversible adiabatic) process
is characterized by

dinT P [8S (T, P) /oP] 1 (d In T) o
dlnP)s. T 18S(T,P) /ol » \dInP/u '
Because S(T.P) C S(T.P) v
ST, P)] _Cr S (T, _ _(a_
[ aT ]p =7 and ['_ ET 2 ’ 3-2)

where Cp is the specific heat at constant pressure, it follows from equation (3.1) that

<dlnT> _P(GV 3.3)
dInP/ua Cp\9T/p’ '

While some astrophysicists prefer to compute the adiabatic gradient by starting from
the expression for the entropy and then using equation (3.1), in the present context it is
preferable to use equation (3.3) because this expression makes explicit the dependence of
adiabatic gradient on Cp, which for molecular hydrogen in the ideal gas state is available
in tabulated form. However, equation (3.1) will be used in the next section, where we
approximately include the effect of pressure ionization but neglect the presence of hydro-
gen molecules.

By partial differentiation of equation (2.6), we obtain:

© American Astronomical Society ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1960ApJS....4..281V

284 M. S. VARDYA
P 6V _ _l’l _ -
z‘a(‘a? P“[ S y>+<1+x)]

+1 4[5 (5), + (o), )+ [ (G), + (7). ]

(3.4)

The expression for the enthalpy of the hydrogen-helium gas mixture is

H* = 1—;——”) HC (H,) + (3 — ) H° (H) + <H® (H*) + 2H° (@) |
+V2[ (1 — ) H° (He) + (1 — x5) H® (He*) 3-9)
+ x.H® (Het+) + (x; 4 x5) H® (e) } ,

where H°(H,), H°(H), H°(H*), H°(He), H°(Het), H°(He*™™"), and H°(e) denote the
enthalpy per mole of molecular hydrogen, atomic hydrogen, ionized hydrogen, neutral
helium, singly ionized helium, doubly ionized helium, and electron, respectively, the
superscript circle (°) denoting ‘the ideal gas state at one atmosphere pressure.

By partial differentiation of equation (3.5) and assuming that the population of the
excited states is negligible, except in the case of molecular hydrogen, we obtain

_ 1[(1;y)c‘%§€H2) __g_(l_y)]Jr%(lJr@

+V1[AH (H,) ay) +AH (H) e
- [AH° (He) (6x1) +AH° (He ) <6x2
where
AHC () _ABS(H) |, o E°(Hy) —E3(H) .
RT RT RT
AHC (H) _ AES (HD E° (H) — E$ (H)
RT kT T°° RT ! o
AH°(He) _ AES (He) __E°(He) —E§ (He)
Rr - ®rRr T3 RT ’ <9
and
AH® (Het) _ A3 (He') |, o E°(He*) —Ej(He') 1o

RT RT ) RT
Here the subscript (0) is used to denote the value of the quantity at 0° K. In equations
(3.7) to (3.10), AE3 (H,) denotes the dissociation potential of hydrogen molecule at
0° K, and AE3 (H) AE° (He), and AE3 (Het) denote the ionization potentials of atomic
hydrogen hehum, and smgly ionized hehum respectively. The last terms in equations
(3.7) to (3.10) represent the energy of the exc1ted states. We shall assume that, in the
case of H, He, and He", the population in the excited states is negligible so that the last
terms in the equations (3 8) to (3.10) may be neglected. This assumption is equivalent to
neglecting in equations (3.8) to (3.10) the dependence of the partition function on tem-

1Tt may be noted that in the paper by Wildt (1934), equation (7), there is a misprint of sign.
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perature and pressure. In the next section we shall consider the deviations at high pres-
sures from the assumption in the simple case of pure hydrogen.

The adiabatic gradient for a hydrogen-helium mixture can be written by substituting
equations (3.4) and (3.6) in equation (3.3). Finally, we have to express (dy/d7T)p,
(0x/0T)p, (3x1/0T)p, and (dx2/37)p as functions of temperature and pressure. The re-
quired relations between y, x, x1, and «, and the equilibrium constants are

n (H) 2v, (y —x) %P
K = y "~ 0= = A= FA+D1 o
_n (H ) xXP
_n(Het) , Z(x,—x,) P
T S A R ) R
an
. =n(He++) _ Xx, P )
KHS) =2 Hen P~ G —md=pFa+rnr
According to van 't Hoff’s equation, we can write
[6 In K (Hz)] AHO (H ) (3.15)
P
[6 an (H) ] A}g]g{) , (3.16)
. .
[6 In K (He)] AH;;_I;IC) ’ (3.17)
P
d
an [6 In K (He") ] _AH® (He*) (3.18)
oT P RT?

Differentiating logarithmically equations (3.11) to (3.14), using equations (3.15) to
(3.18), and solving for (dx/97T)p, we obtain
T ox Zl
- (=) == (3.19)
x(1—x) \oT/p Z,’
where
AH® (H,) (1 -y )
2RT 1 —x [2Z;+v, (y—x) ]

P o 14 (323)

IS
x{ng+v2[<2x2+x1><1—x1> +o (1= )] [1—-—(1—y>]§

_V2z3[1 o (1 — ) +(1 — x)(l D] (3.20)
]

X [ERLTIE)_( —x) (21 + x2) +— ]é;le ) %o (2 — ®y — x3)
V1V2 y AHO (H2) 121 AHO (H)
)(1 ) =30~ y)]

xz(l — %) + (1 — x1) (%14 2x,) ] y
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Zy =272 (2% — x*+ 2v,1,)
FZ3{ = v (9 +2&) {22 (1 — x9) + (1 — x) (2, +2x,) ] 32D

Frx[(2x—1)(y—x) —4x(1—2x)] —yx (14 %) |,
and

Z3=[—%(1—3’)+(1+92)]. (3.22)

Similarly, (8y/0T)p, (8x1,/0T)p, and (dx2/dT)p can also be solved, but we have pre-
ferred to express them in terms of (dx/87)p and then eliminate them from equations
(3.4) and (3.6). This reduces equations (3.4) and (3.6) to

P/ov Z4)
_( — —2 (3.23)
R(aT , ZB<1+ZE ! 2
and
EE—Z6+Z7+Z8 (T/x)(0x/0T) P .29
R Zg
where

Z, is given by equation (3.22) ,

__AHO(H2) l—y _ _ AHO(H) _ 1—y
Zy= SRT (1_x>[lq(y x) +2x] + <1+1—x (3.25)

T dx

+ [le(l_}’)‘}'j?()’_z)];(—l-_—xT aT ,

Zs=1—vm(1—y)+ (1 —2x) (}—:—i—j), (3.26)
Ze=V1[1—2—yCP§€H2) e —y)]-{—%(l—l-fc), (3.27

AHO (Hg) AHO (H) _ AHO (Hz) Vi
Z1=n =0T ; R’ T Rr [1_5(1—”];
X{(y—2)(1—9) {x2(1 —x0) + (1 —x) (214 220) ] }

AH® (H)
RT

AH°® (H,)

RT 1=y[2Zs+n(y—2x)] +

[2(1—2x)Z,
(3.28)
AH° (Hei)_
RT

+7 4

AH° (He)

— A+ D (-] Px [ (0 = m) () +

X2 (2—m=m) [+n{(1=2) H-n(1-»]+1-»1—5]

AH® (Het)  AH° (He) ]2§

ngz(l—xl)(xl_xﬁ)[ RT RT
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Zo=n (A (1 ) (202, — 2 (4 20)
H° (H
AL =01 =n =]+ -9 -8)]

X (22 (1 —2) + (1 —x) (14 225) ] —{2Z3 [z (1 —x) + & 3.29
+ox [ 2 -1 (y—~x) —4x(1—2)] —4x(1+2%) )}

X [AH° (He) AH® (Het)
RT RT

(1= ) (5t 2) + 5 (2= m—wm) |,

and
Zo= [x2 (1 —x5) + (1 — xy) (%1 + 22) ] { 1—2)[1=»n(1—9y] 3.30)
. '3
+A—-yQA—-x)}.

Dividing equation (3.23) by equation (3.24), we obtain the special form of equation
(3.3), defining the adiabatic gradient that is appropriate to an ideal hydrogen-helium
mixture in any state of dissociation or ionization.

Now we shall consider a few special cases of this general formulation.

Case 1.—Pure hydrogen gas mixture with hydrogen in molecular, atomic, and ionized
states. This implies that

V1=1, V2=O, CE——-'x, x? = x? (3.31)
Equations (3.23) and (3.24) reduce to
Prov 1-— AH®° (H
2, =[-52+ ara P (G (043) S
(3.32)
o 1 AH° (H)
212-y -3 A+0 152

and

(1 y)Cp(H2)+5(y+ p) + 172 Y2y(1419) —a(1—9)]

X [T UJCIN SR

§[<1—x2>+zx<1—y>1[

i RT
+32“-(1 -3 (1+x+2y) [AH;;HZ)][AH;;H) ] '

Dividing equation (3.32) by equation (3.33) yields the required adiabatic gradient,
and this quotient is essentially a combination of dissociation of molecular hydrogen case
given by Wildt (1934) and the case of hydrogen ionization given by Unsold (1930).

Case 2.—Pure helium gas with helium in neutral, singly ionized, and doubly ionized
states. This implies that

n=0, vp=1, &= (%14 xp) , x2= (%11t x5)2. (3.39)

Substituting equation (3.34) in equations (3.23) and (3.24), we obtain the expression for
the adiabatic gradient for a pure helium gas in any state of ionization:
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(d In T) — Zi1o(1+Z11Z1s) (3.35)
d1In P/aq <5/2)ZIO+ (Z13+Z10Z11Z32) /Zu,

where

Zio= (14 x4+ x,), (3.36)

_ %1+
Zy = ACESTIR (3.37)
AH° (H AH°® (He™*
Zip= (1-—x1) (214 x9) R(T €) X9 (2 — a7 — 29) — IéTe ) , (3.38)
AH® (Het AH®° (H 2

Ziz = %2 (1 — xy) (20, — x5) [ ]éTe ) — R(T ¢) ] , (3.39)
and

Zyy= %2 (1 — x9) + (1 — xy) (a1 4 2ay) . (3.40)

4. PRESSURE IONIZATION OF HYDROGEN AND ADIABATIC GRADIENT

In this section we shall derive an expression for the adiabatic gradient for pure hy-
drogen gas, taking into accountthe effect of pressure ionization. It is assumed that the
dissociation of hydrogen molecules is complete.

The state of ionization of a gas at prescribed temperature and pressure is commonly
computed by Saha’s ionization equation. The usual expression for the Saha equation fails
at very high pressures because the increased density causes the energy levels to be de-
pressed relative to their position at infinite dilution; in extreme cases all the energy levels
may, in effect, become obliterated. Under these circumstances use of the conventional
Saha equation would lead to underestimation of the state of ionization. To compensate
for this deficiency, we shall, following Limber (1958b), use a partition function which
incorporates the effect of pressure ionization in an approximate way, and then we shall
derive the corresponding adiabatic gradient.

Assuming that the population of the excited states is negligible, the entropy per unit
volume of 7th type particle can be written as

%=ni(%+%ln T —1In Pi—f‘ln go,i—i—ln m:iv/2—l—C1), (4.1
where ‘
5/2
C, = 1n[ (2m) 2 kh_s] , (4.2)

and p,, n,, m;, and go,; are, respectively, the partial pressure, number density, mass, and
the statistical weight of the ground state of the ith type of particle.

Let x be the fraction of hydrogen nuclei in the ionized state and (1 — x) in the neutral
state; then the ionization equation gives

o pe= = XA SIn TG+ In PR gy Bre b 4.3

1—x /): 8o, H

where xg is the ionization potential of hydrogen.
The total entropy per unit volume of the gas is the sum of the contributions by neutral

hydrogen, ionized hydrogen, and electrons and can be written, using equations (4.1) and
(4.3), as

S

2= 0 G4+ ) 3 m

2 2
m

S-SR PR (7% S
mu me go, 5 80 ¢
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where .V is the number of hydrogen nuclei per unit volume.
Following Limber (1958b), we shall assume that go,  is given by

go,m = 2 e (ape/T?) (4.5)
where
a_ﬁ%‘i—“swxw 382 (4.6)

ao being the radius of the Bohr orbit, e the charge of an electron, £ the Boltzmann con-
stant, and B is a constant. The value of 8 is so chosen that it best describes the effect of
pressure ionization. Actually, it will be a function of temperature and pressure and will
assume different values for each pair of arguments 7" and P in the interior of a star.
There is no simple way to compute the value of this average 8. Therefore the adiabat so
derived cannot be accepted without reservation.

Substituting equation (4.5) in equation (4.4), we obtain

S 2aP x
VE - (13)+ 6 “n
where
C,=31In "2 41n 2, @8
me

in which we have taken go, . = 2, go, i+ = 1, and have made the approximation myg =
Myg+.
Substituting equation (4.5) in equation (4.3), we obtain
2

X
ln1 P— ————|—51 T+1+ T2+C2 (4.9)

Since x is a function of 7" and P, we can write equation (3.2) as

d InT - 1) (6!?/431") T, x'+' (6.3/ azx) T, P (a:X//a})) T
din Pl T (8S/0T) p, o+ (05/0%) 1, p (8x/0T) p

(4.10)

Differentiating equations (4.7) and (4.9) and substituting in equation (4.10) yields

dlnT !
dlnP ad —7’ @1
where
f’=2+x(1—x)(%+)’§—; — x( l—op)a';b”(5 , (4.12)
and

=str-0 (%) - (1- 0

X[Z(l(jitm 5 I}) (1+x)—%]'

Putting a = 0, the above expression reduces to the case in which pressure ionization is
disregarded.

(4.13)

5. SOME PROPERTIES OF MOLECULAR HYDROGEN

The total energy of a molecule comprises that of translation, of vibration, of rotation,
and of electronic excitation. The first of these contributions to the energy per mole of an
ideal gas is
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Ei?rans = %Z\TOkT ) (5.1)
where .V is the Avogadro number, and £ the Bolzmann constant.

The contribution of the other degrees of freedom to the energy, above the zero point,
can be expressed as

it —E0=2Znj; forall n;#0, (5.2)
= NZgieie5* T/ (pL.) ins . (5.3)

Here
(pf)int=2Zgje-/kT | (5.4)

summed over all internal energy levels, denotes the partition function or the sum-over-
states, n; 1s the number of molecules having internal energy ¢; above the lowest energy,
and g; is the statistical weight of the jth state. Here, Ej, the zero-point energy, is a con-
stant and denotes the energy at 0° K at which translational energy ceases to exist and
each molecule is in the lowest energy state.

In the case of atomic hydrogen the ground state is far below the others in energy and
hence the contribution of the higher states to the partition function is almost negligible as
compared to the ground state. This simplifies the matter considerably. But for molecular
hydrogen this is not true, and a very large number of excited states must be included in
the partition function. The precise values of these are taken from the analysis of molecu-
lar spectra. But, in practice, values for quantum numbers higher than available from
direct spectroscopic determination are often required, and an extrapolation of the ob-
served data becomes necessary. Such is the case for molecular hydrogen. Knowing the
partition function, the several thermodynamic functions can be predicted.

Such computations were carried out at the National Bureau of Standards (NBS,
1955), and the values of C3/R, (H® — E3)/RT, S°/R, and — (F° — E°)/RT for normal
molecular hydrogen (that is, 75 per cent in ortho and 25 per cent in para state) from
T = 10° K to T = 5000° K have been collated. Here .S° and F° denote entropy and free
energy per mole, respectively, R the molar gas constant, and 7T = 273.16° K. The
superscript (°) is used toindicate the ideal gas state at one atmosphere pressure. Fickett
and Cowan (1954, 1955) have recently published the values of (H° — H{)/RT and S°/R
for molecular hydrogen from 5000° K to 12000° K, and their work is in essence an exten-
sion of the NBS tables (1955) to higher temperatures. The values of C%/R for molecular
hydrogen for temperatures from 5000° K to 12000° K have been computed by the author
from the thermodynamic relation

Co__ (E°— H3) E° — Hj
-1 %r +T6T “®RT ) -9

using the values of the thermodynamic functions tabulated by Fickett and Cowan (1955).

For atomic hydrogen, thermodynamic functions from 10° K to 5000° K are tabulated
in the NBS circular (1955). For higher temperatures the values have been computed by
the author using the following expressions:

So_St?rans _ (2 M) 3/2R5/2
E_—_R—— nT+In hsy\m +§ (5.6)
=51n 7+ 0.2330,
and
FO—ES omns
— 7 =ha—§+ *R—=glnT—2.2670, (5.7)
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referred to one atmosphere pressure. Here M denotes the mass of one mole of atomic
hydrogen, 4 the Planck constant, Vo the Avogadro number, and Stans the translational
entropy per mole.

The dissociation equilibrium constant for molecules has been computed using the
thermodynamic relation:

F°—ES F°—ES 3 (Ha)
D) =120 — — 5.
In K (Ha) ( )H 2( =) e

RT RT

and the values of AH°(H,)/RT have been obtained as a function of temperature using
the expression

[e] o o [o]
AH®(Hy) _ AES(Hy) |, o (H° Ho) 5.9)
RT RT RT J,
TABLE 1
SOME THERMODYNAMIC FUNCTIONS OF MOLECULAR HYDROGEN
T 9 log1oK (Hs) % (H2)/R AH°(H:) /RT
1000........... 5.040 —11.281 3.633 51.946
1500........... 3.360 — 3.504 3.885 34.545
2000........... 2.520 0.427 4.124 25.782
2500........... 2.016 2.805 4.310 20.482
3000........... 1.680 4.401 4.458 16.920
4000........... 1.260 6.408 4.701 12.419
5000........... 1.008 7.622 4.829 9.695
6000........... 0.840 8.438 4.855 7.885
7000........... 0.720 9.019 4.915 6.561
8000........... 0.630 9.456 4.983 5.557
9000........... 0.560 9.794 5.060 4.766
10000........... 0.504 10.065 5.162 4.127
12000........... 0.420 10.468 5.515 3.143

In these calculations the following values of the various constants have been used:
AE; = 44763 ev
1 ev = 23063.2 cal mol
R = 1.98719 cal/deg/mol
h = 6.6237 X 10~%7 ergs sec
Ny = 6.0235 X 10%
M = 1.008 gram in the case of atomic hydrogen
T, = 273.16° K
Table 1 gives the values of logi0K (Hs), C%(Hz)/R, and AH°(H,)/RT from T = 1000 to
12000° K. The physical dimension of K(H,) is that of pressure, and the pressure unit used

in Table 1 is 1 dyne/cm?. Note that the dissociation constants tabulated by Wildt (1934)
are in units of 1 atmosphere pressure.

Figure 1 gives a plot of log10K (Hs) versus 8 = 5040.39/7. For comparison, the values
of Wildt (1934), after correction for the modern dissociation constant, and the values of
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de Jager and Neven (1957) (AEj = 4.476 ev) have also been plotted. Wildt’s values fall
pretty close to our curve, whereas the de Jager and Neven values agree with ours only at
lower temperatures—exceeding ours at higher temperatures. The explanation is simply
that Wildt’s values and those quoted in this paper are derived from a realistic partition
function, whereas de Jager and Neven have used the harmonic oscillator and rigid rotator
approximations.

LOG,, K(H,)
-~

(2]

4 | 1 1 1 1
06 08 L.O 1.2 .4 1.6 18
e —»

F16. 1.—Plot of log 10K (H:) versus 6. The solid curve ( ) is drawn from the values given in Table
1. The points (@) are those given by Wildt (1934) after correcting for the modern value of the dissociation
constant, and the dotted curve (-----) shows de Jager and Neven (1957) values.

6. NUMERICAL COMPUTATION OF THE ADIABATS

Evaluation of the adiabatic gradient for a prescribed chemical composition, at any
point (T, P), requires the knowledge of p. and pg at that point. The values of p. and
pu were determined in the manner described below. Starting with

_P_e'____ Ne =7I«(H+) +n(He+) +2n (He++)
pr  n(H) 7 (H) ,

(6.1)

and eliminating the several » from equation (6.1) with the help of equations (3.11) to
(3.14) and (2.2), we obtain (after rearranging the terms)

j4:4 2 tu 2 _
fl[m] +f2[m}‘fape—0, (6.2)
where
f1=2nK (H,) K (He) p.[p.+ 2K (He*) ], (6-3)
. fo=K (H,) { /3K (H) +»K (He) [p.+ K (H) |[p.+ 2K (Het)]} -9
an
fs=n[p:+ K (He) p.+ K (He) K (Het) ] . (6-5)
Furthermore, |
P—2p, _n(Hy) +n (H) +n(He) —n (Het*) .
De n (H*) +n (Het) + 27 (He*t)
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Eliminating the several » as before, we obtain

. S
K (IL)

(6.7)

Bl e

where
f“=(P )K(H) { fape+vs [p:— K (He) K (He?) 1[p.+K (H) 1}, ©-8
and

ofs = fals+ 2 {po [p2— K (He) K (He™) |
— K (He) (P —2po) [po+ 2K (Het) 1 }.

It may be noted that fy, /2, f3, /s, and f; are functions of T, P, p., and the chemical
composition only. After eliminating pu/K(H,) from equation (6 2) by substituting equa-
tion (6.7), we obtain a polynomial equation in p., the coefficients of which are functions of
T, P, and the chemical composition only. After solving this polynomial for p., pm is
found from equation (6.7).

At very low electron pressures (p. < pu), it is preferable to determine pg first and
then from it p., for greater accuracy. This can be achieved by assuming that at low
electron pressures, hydrogen atoms are the only donors of electrons. Then

14 i+ NS e \/K(H)]g_”lf’:"-“'”’

Solving this polynomial, we find pu, and then p. from
p.=+ [K (H) px] . (6.11)

Simplified expressions (6.10) and (6.11) were used only for p, < pu/10%
The values of y, x, %1, and x» were determined using the following expressions:

(6.9)

) po+ K (H) oo

b+ K (H) T 25, [pa/K (H) ]
K (H)

x= (6.13)

p. ¥ K (H) T 2p (pu /K (H) 1’
_ po+ K (He)
"= 3 K (Heh) + 5. 1p./K (He) 1 (619
and
Xo = K (He™) . (6.15)

p.+ K (He*) + p.[p./ K (He) |

The values of log1oK (Hs) as a function of temperature are given in Table 1. For ease of
computation, the following polynomial was used to determine its value at any tempera-
ture:

logo K (Hy) = 12.5335050—4.92516446+40.05619127362
(6.16)
—0.003268766163

where 6 = 5040.39/T. The percentage root-mean-square error of this polynomial repre-
sentation is 0.036 for 0.420 < 6 < 5.040. The expressions used for the determination of
log10K (H), logioK (He), and logi1oK (Het) were
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logio K (H) = —13.5950+4+2.51log10T —0.4772 (6.17)
login K (He) = —24.58004-2.51ogio T+ 0.1249 (6.18)

and
logio K (Het) = —54.4030+2.5log1o 7T —0.4772 . (6-19)

The polynomial, used for the evaluation of AH°(H2) /RT at different temperatures,
based on the values of Table 1, was

AH® (H,) _ 2
—BF = 2.0199052+13.0928166 —2.217381586 (6.20)

+0.907195356*—0.139602286* .

The percentage root-mean-square error of this polynomial is 0.06 for 0.420 < 6 < 2.520.
The following expressions were used for the determination of AH® (H)/RT, AH® (He)/
RT, and AH® (Het)/RT:

AH®° (H) 1.5778270X 105

7T = e +2.5, (6.21)
AHR(THe) _ 2.85273T91 X 105_*_2.57 (6.22)
and
o + 5
AH° (He™) =6.3139774><10 +25. (6.23)

RT T

In equations (6.17) to (6.19) and (6.21) to (6.23) it has been assumed that the population
of the excited levels is negligible.
The values of C% (H,)/R were fitted to the following polynomial:

P;HQ—)= 12.623106 —36.59261060469.724904602—67.984357 63 (6.24)

+35.54733864—9.51137926°+4+1.02284986° |

the percentage root-mean-square error being 0.47 for 0.420 < ¢ < 2.520. The poly-
nomials (6.16), (6.20), and (6.24) have been evaluated by least-square fitting over the
ranges stated.

The polynomial equations were solved using the half-interval method. The integration
of the adiabats was performed using Gill’s version (1950) of the Runge-Kutta method of
solving differential equations. In the calculations eight significant figures were always
retained, by using floating point arithmetic. The final results, however, were punched
with only five figures after the decimal. The computations were carried out on the IBM
650 electronic computer of the Yale University Computing Center and the IBM 704
electronic computer of the Massachusetts Institute of Technology Computing Center.

All adiabats were started at log 7" = 3.4, and the integrations were continued up to
log T = 6.7. The choice of this range was motivated by the desire to cover even stars of
very late type, which may be wholly convective.

In regard to the abundance ratio of hydrogen to helium, spectroscopic observations
and the theory of model atmospheres suggest that this ratio, B, may lie somewhere be-
tween 6/1 (Unsold 1944) and 20/1 (Underhill 1954). Adiabats were computed for two
values of B, 8/1 and 16/1, which seemed adequate for representing the above extreme
values. In addition, pure hydrogen adiabats (B = «) were also constructed.

It was realized from the beginning that the extrapolated equilibrium constants of Ho,
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based upon the polynomial (6.16), are of dubious physical significance at temperatures
exceeding 12000° K (0 = 0.420) and that there was no hope of getting reliable informa-
tion about the persistence of molecules at higher temperatures, unless the thermo-
dynamic calculations for molecular hydrogen were extended beyond the range treated by
Fickett and Cowan. At present this is not feasible, for reasons dealt with in Section 5.
Consequently, it was necessary to drop, at some arbitrary temperature, the terms in the
adiabatic gradient that represent the contribution from molecular hydrogen. Trial in-
tegrations without such a cutoff gave the unexpected result that the fraction of hydrogen
molecules, (1 — y)/(1 + ), did not go to zero with increase in temperature, but, after
passing through a minimum, showed a marked rise. In all cases examined, this minimum
happened to occur at log T = 4.30 (6 = 0.253), or earlier. Whether this minimum has

LOG T —

F16. 2.—Pure hydrogen (B = «) adiabats

any physical significance cannot be decided before the thermodynamics of molecular
hydrogen in this temperature range has been cleared up. The following rule for selecting
the cutoff point was adopted for convenience in coding: If the fraction of hydrogen
molecules reached a minimum at log 7", then the actual cutoff was made at (log 77 +
0.05).

It should be noted that this cutoff point of hydrogen molecules causes a discontinuity
in the partial pressure of molecular hydrogen, and, if the integration is continued beyond
this cutoff point, while keeping either the total density or the total pressure continuous,
discontinuities in the partial pressures of all atoms and ions are engendered. Moreover,
these discontinuities of the partial pressures differ according to whether the total pres-
sure or the total density is kept continuous. For the sake of consistency, in all integra-
tions, the total pressure has been kept continuous.

7. DISCUSSION AND CONCLUSION

Figures 2, 3, and 4 illustrate a few of the computed adiabats which are detailed in the
appendix (Tables 1.01.0 to 3.11.0, for B = =, 16/1, and 8/1, respectively). The line “p,
(non-degenerate) = p, (degenerate)” in these ﬁgures defines the boundary, where the
non-degenerate and degenerate formulae give the same electron pressure (see, for ex-
ample, Schwarzschild 1958). The point where molecular hydrogen has been cut off has
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been indicated by a dot on these adiabats. These figures clearly show the increasing
effect on these adiabats of the dissociation of molecular hydrogen, as we go from left to
right (from lower to higher densities) in these diagrams. The pure hydrogen adiabat com-
puted by Osterbrock (1953), neglecting the molecules, has been added to Figure 2, in
order to show how it crosses the new adiabats. The effect of these new adiabats on the
models of late-type main-sequence stars has been examined by Vardya and Wildt (1960).

Table 2 lists the values of log;oK for the various adiabats computed. In Table 2,
T:1(° K) and p; (in gm/cm?) are the lower terminal values of temperature and den51ty,
respectwely ‘The value of K appropriate to each adiabat was determined by substituting
in equation (1.2) the pressure at logio7 = 6.7. Use of this equation assumes that the
value of the gradient, (d In 7/d In P),q, has attained its asymptotic value of £. The dif-

T T T T T T T L T T T T
6 -
!
(L)
os |
-~
4 -
¥ ] 1
) T4
LOGP —_—
Fi1c. 3.—Hydrogen-helium adiabats with B = 16/1
6r
Pl
'—
(L]
S
5
4l

-4
Lo p —

Fic. 4.—Hydrogen-helium adiabats with B = 8/1
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ference between the gradient at log 07" = 6.7, and its asymptotic value is in no case
greater than 0.5 per cent.

For the same lower terminal value of T3, py, the value of K is seen to increase on going
from pure hydrogen adiabats to hydrogen-helium adiabats of increasing abundance of
helium, in the case when p; is small (say, 10719 gm/cm?®) (low-density adiabats). As we go
to higher starting densities, the increment, owing to the addition of helium, decreases,
and the trend reverses at higher values of p; (say, 1078 gm/cm?) (high-density adiabats).
The reason for this reversal appears to be a difference in the rate of ionization of singly
ionized helium; along a high-density adiabat the ionization of singly ionized helium does
not proceed fast enough to reduce the value of the gradient significantly, whereas along
the low-density adiabats it proceeds at a rate sufficient to produce a noticeable change in
the gradient. In other words, along the high-density adiabats the helium component
appears to act like a neutral or less active fraction, as compared with the hydrogen com-
ponent, whereas along the low-density adiabats the helium component, owing to its

TABLE 2
VALUES OF LOG1 oK

B logioTh logiop1 logkK B See Table:
@ 3.4 - 6.0 0.053 0 1.01.0
@ 3.4 — 6.0 0.150 1 1.01.1
@ 3.4 — 6.0 0.152 2 1.01.2
Qe 3.4 — 6.5 —0.155 0 1.02.0
WL 3.4 — 6.5 —0.056 2 1.02.2
WL 3.4 -~ 7.0 —0.391 0 1.03.0
© L 3.4 - 7.0 —0.304 2 1.03.2
© L 3.4 - 7.5 —0.680 0 1.04.0
@ 3.4 - 7.5 —0.617 2 1.04.2
W 3.4 — 8.0 —1.046 0 1.05.0
© L. 3.4 — 8.0 —~1.017 2 1.05.2
© 3.4 — 8.5 —1.502 0 1.06.0
© . 3.4 — 9.0 —-2.016 0 1.07.0
.. 3.4 — 9.5 —2.502 0 1.08.0
© L 3.4 —10.0 —2.894 0 1.09.0
D 3.4 -10.5 —-3.204 0 1.10.0
... 34 —11.0 —3.476 0 1.11.0
16/1............. 3.4 — 6.0 0.003 |....... 2.01.0
16/1............. 3.4 — 6.5 —~0.202 |....... 2.02.0
16/1............. 3.4 - 7.0 —0.436  |....... 2.03.0
16/1............. 3.4 — 7.5 —0.724 |....... 2.04.0
16/1............. 3.4 — 8.0 —1.088 |....... 2.05.0
16/1. . ... .. 3.4 — 8.5 —1.535 |....... 2.06.0
16/1............. 3.4 - 9.0 —2.022 |....... 2.07.0
16/1............. 34 — 9.5 —2.467 |....... 2.08.0
16/1............. 3.4 —10.0 —2.823 |....... 2.09.0
16/1............. 3.4 —-10.5 =-3.111 | 2.10.0
16/1............. 3.4 -11.0 -3.370 |....... 2.11.0
8/1............. 3.4 — 6.0 -0.037 |....... 3.01.0
8/ .. ... ... 3.4 — 6.5 —0.23¢0  |....... 3.02.0
8/1............. 3.4 - 7.0 —0.472 |....... 3.03.0
8/1............. 3.4 - 7.5 —0.759  |....... 3.04.0
8/1............. 3.4 — 8.0 —-1.119 | ...... 3.05.0
8/1............. 3.4 — 8.5 —1.553 |....... 3.06.0
8/L............. 3.4 - 9.0 —2.015 3.07.0
8/1............. 3.4 — 9.5 —2.427 |....... 3.08.0
8/1............. 3.4 —-10.0 —2.755 |....... 3.09.0
8/1............. 3.4 —-10.5 ~3.028 |....... 3.10.0
8/1............. 3.4 —11.0 -3.277 ’ ....... 3.11.0
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double ionization, produces a greater deviation from the asymptotic gradient than would
occur if it were replaced by the equivalent amount of hydrogen.

Tables 1.01.0, 2.01.0, 3.01.0, and other tables with high starting values of p;, show
that, even at temperatures of the order of five million degrees, matter is far from having
attained complete ionization, while at the same time, the densities are approaching the
domain of degeneracy (see Figs. 2, 3, and 4). As an illustration, the effect of pressure
ionization on a single adiabat of pure hydrogen was explored in the following manner.
Starting with logioT” = 3.4, logiop = —6.0, the integration was carried forward, neglect-
ing pressure ionization, to logic7 = 4.3 (Table 1.01.0), at which point the hydrogen
molecules were cut off. Beyond this cutoff point the integration was continued in three
different ways, namely, with 8 = 0.0, i.e., no pressure ionization (Table 1.01.0), 8 = 1.
(Table 1.01.1), and 8 = 2.0 (Table 1.01.2). It was found that for the single adiabat ex-
amined, pressure ionization raises K by about 25 per cent. The value of K for 8 = 1.0
and for 8 = 2.0, however, differ by less than 2 per cent, although B enters in equation
(4.6) as B2 It is reassuring that the preferred numerical value of 8 does not seem to be
critical. Accordingly, for the pure-hydrogen adiabats, starting at log;opp = —6.5, —7.0,
—7.5, and —8.0, the integration beyond the cutoff point for molecular hydrogen was
carried on with 8 = 0 (Tables 1.02.0, 1.03.0, 1.04.0, 1.05.0, respectively) as well as with
B = 2.0 (Tables 1.02.2, 1.03.2, 1.04.2, and 1.05.2, respectively).

The surprising persistence of hydrogen molecules at high temperatures has already
been mentioned. Until the equilibrium constants for molecular hydrogen at these high
temperatures (beyond the range computed by Fickett and Cowan [1955]) are available,
it is difficult to decide whether this persistence is a spurious result of the extrapolation
adopted or whether it is genuine. In case future work confirms the persistence of hydro-
gen molecules at temperatures where hydrogen is being ionized, it may well be necessary
to take account of the additional formation of the stable ion Hy, whose dissociation into
H, and H* requires an energy of about 8 ev. Finally, it must be admitted that our com-
putation of the dissociation equilibrium of hydrogen molecules is open to criticism be-
cause at the high-density end of the adiabats, molecular hydrogen is bound to fail to
behave as an ideal gas. Unfortunately, there is no simple way of estimating the deviation
from the ideal behavior of hydrogen molecules at the relevant temperatures and pres-
sures.
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gesting the problem and for his constant encouragement and guidance. I am thankful to
Professor Martin Schwarzschild for discussing the problem with me and for offering some
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Limber for sending the manuscript of his papers in advance of publication. The author is
grateful to the Yale University Computing Center for the free use of IBM 650 electronic
computer and to the Massachusetts Institute of Technology Computing Center for the
free use of IBM 704 electronic computer and other auxiliary equipments. This work has
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APPENDIX

In the following tabulation each adiabat is characterized by a number of the form p.g.r.,
where p = 1, 2, 3 denotes hydrogen to helium abundance ratio B = «,16/1, 8/1, respectively;
¢ is the serial number of the adiabat for one particular composition; and r is the value of B (see
equation 4.6) used in the integration after the cutoff of molecular hydrogen. Only in the pure
hydrogen case (B = ) does r or # have meaning, becuuse pressure ionization has not been
considered in the case of hydrogen-helium gas mixtures. The chemical composition for each
adiabat is also given by the value of NU 1 which is », = B/(1 + B), and BETA gives the value
of B in the case of pure hydrogen adiabats. The column headings have the following meanings:

LOG T = logio T

LOG RHO = logiop

LOG P = logio P

MOL. H = fraction of molecular hydrogen by number
=1 —-»/0+y)

AT. H = fraction of atomic hydrogen by number
=20y —2)/(1 +y)

HE ONE = fraction of neutral helium = 1 — x,

HE TWO = fraction of singly ionized helium = x; — x,

GRAD. =(dInT/dIn P,
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NU 1=
LOG T

34400
34450
34500
3550
34600
34650
36700
3750
34800
34850
34900
34950
44000
44050
44100
44150
44200
44250
44300

44350
44400
44450
44500
44550
44600
44675
44750
40825
44900
44975
56050
5125
5200
56275
5350
5425
54500
54575
50650
5725
54800
54875
5950
64025
66100
66175
66250
66325
6+400
66475
66550
64625
64700

NU 1=
LOG T

44300
44350
44400
4e450
44500
44550
44600
4675
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140000000
LOG RHO

-6400000
~5460172
-5418607
=4e 78402
=4e41356
-4408351
-3479706
~-34¢55384
-3.35109
-3418417
~3404686
~2¢93180
-2e83129
-2¢73818
~2e64654
~2e55182
-2e45092
~2e34226
=2422572

TABLE

LOG P

5403257
5649627
5698196
6e45746
6490360
731048
Te67386
7699304
8426971
8450756
8671216
889072
9405127
920163
Ge34856
9049740
965185
9481396
998413

140140

MQLe H

092214
0e85511
Qe77142
0667830
058193
0648716
039775
031665
0e24611
0618750
0el4120
010645
0408160
006454
0605328
004628
004243
0404101
004161

BETA = 040

ATe H GRAD

0407786 0011395
0014489 0410390
0e22858 0410313
0432170 0610796
041807 0411693
0651284 0012970
0060225 0014655
0068335 016808
0475389 0619494
0e81248 022712
0485872 026277
089331 029727
091779 0632421
0693404 0633867
0694371 0433984
094791 033077
0e¢94724 0431628
0694198 030083
0093224 0028740

MOLECULAR HYDROGEN CUT OFF AT LOG T = 4430

-2¢12336
-1699911
~1487308
~1le74721
~1e62302
~1¢50159
~1632601
~1e15904
~14¢00056
~0+84985
~0e70594
~0e56781
~0e43448
~0430509
~0417889
~-0605528
0606626
0e18612
0030463
0642206
0453860
065443
0676969
0688446
0699885
1611292
122673
1e34032
1645373
1le56699
1468013
1479316
16490611
2401898

10000000
LOG RHO

~2e24368
~2412388
~2400027
-1487502
-1475007
~1e462695
~1450672
=1e33314

10415950 0400000
10433979 0400000
10452269 0400000
10470607 0400000
10488818 0400000
11606775 0600000
11433060 0400000
11458450 0400000
11482926 0400000
12406537 0400000
12429372 0400000
12451529 0600000
12473108 0400000
12494200 0400000
13614886 000000
13435237 0400000
13455311 0400000
13675157 0400000
13094815 0400000
14414318 0400000
14433695 0400000
14452966 0400000
14472150 0000000
14491262 0800000
15410315 0400000
15429318 0400000
15448279 0400000
15467207 0400000
15486105 0400000
16404980 0600000
16423834 0e00000
16442672 0400000
16661496 0400000
16480307 0600000

TABLE 14011l

LOG P MOLe H
Qe98413 0400000
1015903 0400000
10033875 0400000
1052098 0400000
10470361 0400000
10488495 0400000
11406375 0400000
11432555 0400000

300

0096123 0628056
0e94668 0027475
0092988 0627253
091124 0627323
089121 (0627622
087021 0428091
0683784 0429014
0480546 0430085
0e77405 0631209
Qe74432 0432317
0671672 0633364
0069155 0434322
0466889 0635176
064874 0635925
0e63098 0636571
061547 0437122
04560200 0637589
059037 037982
0458038 0438312
0e¢57182 0e38588
0e56451 0638819
055829 0039011
0655300 0639172
0654851 0639307
0654471 0439419
0654149 0439513
053877 0639591
053647 0439657
0e53453 0439712
053289 0639758
0653151 0639797
0653035 0639829
0652937 0639856
052854 0439879
BETA = 140
ATe H GRAD
097323 0629114
0496112 0028138
0e94641 06427570
0092933 0627359
0691021 0027437
088940 06427741
0e86727 0428210
0483227 0s29122
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LOG T

40750
40825
44900
44975
56050
56125
5200
54275
54350
5425
5¢500
5575
54650
5725
54800
54875
54950
64025
66100
6¢175
66250
66325
6400
66475
6550
64625
64700

LOG RHO

~1416839
~1e01232
~0e86421
~0e72306
=~0458784
~0e45754
~0e33128
~0420827
=-0408783
0403060
0e14755
0426345
037873
0649377
0460892
0e72442
0484031
0495643
1407241
1618795
1430289
le41722
153103
1464443
16475753
1.87041
1,98315

NU 1 = 140000000

LOG T

44300
44350
44400
4o 450
44500
44550
44600
40675
44750
44825
44900
44975
5050
5125
5200
56275
54350
5425
54500
5575
54650
5725
5800
5875
5950
64025
66100
64175
66250
66325
66400
6475
64550
64625
64700
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LOG RHO

~2e24373
~2e¢12542
=2400374
~1.88085
~1475869
=1463873
=1452197
~1435399
=1e19486
=1404369
=0e89834
~0e75483
~0.60367
-0443113
-0.28561
=0416155
~0e04427
0407038
0,18389
0629687
0¢40959
0e52219
0463473
0e74725
0485976
0e97226
108476
16419726
1430976
le42226
1453476
le64726
1675976
1487226
1.98476

TABLE le01lel
LOG P

11457862
11482285
1205881
12428737
12450956
12472637
12493875
13414755
13435355
13455742
13475981
13496127
14016233
14436341
14456479
14476649
14496812
1516892
15436806
15456505
15475982
15495265
16414391
16433398
16452319
16471178
16489996

TABLE 1

LOG P

9698413
10615762
10633561
10651583
10469628
10687540
11405213
1le31163
11e¢56434
1181171
12405692
1230620
12657425
12487399
13611724
13632403
13651970
13471102
13490039
14408881
14427676
14046447
14465207
14483961
15002713
15421464
15440214
15458964
15477714
1596464
16615214
1633964
1652714
16671464
16690214

301

(CONTs)
MOLe H

0600000
0400000
0400000
0400000
000000
000000
0400000
0400000
0400000
0400000
000000
000000
0«¢00000
0400000
000000
000000
000000
000000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
000000
0+00000

e01le2

MOLe H

0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000

ATe H GRAD
0679589 0630168
0e75883 0431254
0e72158 0632314
0e68450 0433302
064775 0434194
0e61141 0434973
0e57541 0435637
0653958 0636183
0650363 0436616
046723 0436939
0642993 0437159
0e39128 0637279
0635086 0437312
0430842 0437275
0226408 0437208
0421872 0437172
0e1l7417 0Qe37246
0613300 0637482
0409758 0437857
0006912 0438293
0004749 (0e38711
0403171 0639067
0602059 (0e39348
0601297 0439559
0600790 0439711
0000464 0439817
0400261 0439889

BETA = 240

ATe H GRAD
0097312 0629325
0096079 0628390
094561 0627859
0692764 0427679
0690698 0627777
0488369 0628080
085775 028520
0e81347 0029297
0476159 0630040
0669967 0030539
0e62305 0630512
0652196 0029419
0437230 0626123
0616443 0626616
0006574 0634468
0e03106 0637614
0601562 0438879
0600797 0039451
0e¢00403 0439728
0400199 0439865
0400094 0639935
0400043 0639969
0400018 0039986
0400007 0439994
0400002 0039997
0400000 0039999
0+s00000 0639999
0400000 0639999
0« 00000 0039999
0e 00000 0439999
0600000 0039999
0400000 0640000
0400000 0440000
0e 00000 0640000
0400000 0040000
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NU 1
LOG T

34400
34450
34500
34550
34600
34650
34700
34750
34800
34850
34900
34950
44000
44050
44100
44150
44200
44250
44300

46350
44400
46450
44500
4e550
44600
44650
44700
44750
44800
44850
44900
44950
56000
5050
50100
5150
54200
5250
54300
54350
54400
5450
5500
5550
54600
54650
56700
54750
54800
54850
50900
54950
64000
66050
64100
66150
66200
6250
64300
68350
66400
6e¢450
64500
64550
64600
6650
64700
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= 140000000
LOG RHO

-6¢50000
-6402725
~5456196
-5413011
-4474418
~4440910
~4412554
-3e89144
=3470240
~3e55162
—-3443004
=3432758
-323493
-3e14456
-3405078
=-2e94944
~2¢83812
~-2e71636
-2458547

MOLECULAR HYDROGEN CUT

-2e45697
~231700
~2417670
~24¢03833
~-1690346
-1477307
-1e64765
~1452734
-1e41203
~1e¢30146
~1e19576
=1409302
~0e499433
-0489879
-0480601
-0e71564
~0e62735
~0e54087
=0e45595
-0e37236
-0e28993
=0e20848
-0e127865
-0e04802
0e03121
010990
018813
0626595
0e34342
0642059
0a49749
0657417
0e65064
0672694
0480309
0eB7910
0695500
1603079
le1C649
le18212
1425767
1433315
1440859
1448397
1655931
1663462
1470989
1478513

TABLE

LOG P

4454507
5408854
562951
6413940
6460485
7401963
Te38171
7e69178
7495302
8e17142
835598
8451741
8a66611
881069
8495780
9¢11231
9e27721
9e45333
9463949

1640260

MOLe H

0e86761
077896
0e67837
0657341
0e47002
0637287
028560
Ce21097
Oelb0064
0610492
0e07251
005083
0403692
0e02823
0602295
0e01954
0601849
0e01823
0601895

OFF AT LOG T

9483321 0400000
10603115 000000
10623024 000000
10642795 0400000
10662245 0400000
10481256 0400000
10699789 000000
11417726 000000
11¢35157 000000
11452077 0600000
11468500 0400000
11484478 0400000
12400048 0600000
12415250 000000
12430122 0400000
12644703 0600000
12459026 0400000
126473124 000000
12487023 000000
13400748 0400000
13414322 0400000
13627764 0400000
13441091 0400000
1354317 0600000
13467455 0400000
13480517 000000
13493511 0400000
14406447 0400000
14419332 000000
1432171 0400000
14444972 0600000
14457737 0400000
14470472 0400000
14483180 0400000
14495864 (000000
15408527 0400000
15621172 000000
15433801 000000
15646415 0400000
156459016 0600000
15671607 0600000
15484187 0400000
15696758 0400000
16¢09321 0400000
16021877 000000
1634427 (000000
16646972 0400000
16659511 0400000

302

BETA = 00
ATe H GRAD
0e13239 0409408
0622104 0009119
0e32163 0e09462
0e&42659 0010221
052998 0s11345
Ceb62713 0412870
Ce71440 0014891
0e 78903 (17549
0eB84935 0420959
089504 (625029
0692736 0429212
094879 032581
0696210 0834394
0096948 0634510
0697225 0433301
0e97089 0431371
0e96541 0029317
0e95569 0627551
0e94171 0026262

= 4430

0e94361 0e25461
0692404 0625127
0690205 0625156
0487818 Qe25464
0485301 0e25980
0as82706 (0626646
0480080 0427416
0077466 0628252
De 74898 0629122
0e72405 0430002
0e70010 0630870
0eb67730 Ce31710
065577 0632512
0e63558 (633265
0661678 (833965
0e59937 (Qe34610
0e58332 0435197
0656859 0435730
0e55513 036210
0e54287 0436639
053173 0437023
0652164 (0437364
0651251 0e37667
0650428 0637935
0e49687 0438173
0e49020 0438383
048420 0438568
047883 (0438732
0e4740C 0438876
046968 (a39004
0e46581 0039117
0046235 0039217
Ce45925 0439305
0e45649 (0439383
045401 (039452
0045180 0439513
0e44983 (0439568
0e44806 0039616
Qe44649 (e39658
0e44509 0439696
0e44383 0839730
Oe44272 (039760
0044172 0439786
0e44083 0439810
0e44003 0439830
0643933 (0439849
0e43869 0039866
0e43813 0439880
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TABLE 120262

NU 1 = 140000000 BETA = 240
LOG T LOG RHO LOG P MOLs H ATe H GRAD
44300 -2459384 9463949 0400000 0096012 0026369
44350 -2e45811 9483223 0400000 0094320 0025598
44400 -2431947 10402906 0400000 092307 0625273
40450 -2418072 10022699 0400000 0450006 0025302
44500 =2404409 10442360 0e00000 0487450 0425595
44550 =1491107 10661723 000000 0e84665 026077
44600 =1478260 10680683 0600000 0481672 0426682
44675 ~1459920 11608272 0400000 0e76810 0027708
44750 =1e42687 11434839 0400000 0471496 0428750
40825 ~1e26453 11460495 0400000 0065682 029696
44900 -1411055 11685417 0400000 0e59274 0630456
44975 ~0s96298 12409824 0400000 0452131 0630954
5050 -~0e481969 12433958 0400000 0444073 0631150
5125 ~0467854 126458034 0400000 034979 0631143

54200 -0e53845 12482038 0400000 0625221 0031487
5275 ~0640169 13405364 0400000 0416351 0433058
5350 ~0e27206 13427304 0400000 0+10000 0635329
56425 ~0e14928 13447974 0400000 0406058 0037135
54500 -0403091 13467839 0400000 0603681 0638281

5¢575 0e08492 13487242 0400000 0402231 0638969
5650 0619933 14406378 0400000 0001339 0439382
5725 0e31292 1425357 0400000 0400789 0439631
54800 0642604 l4e44242 0400000 06400453 0e39783
5875 0¢53888 14463071 0400000 0400252 039875
54950 0465157 14481865 0400000 0600135 039930
6025 0e76417 15400640 0400000 0000069 0039962
64100 0e87672 15419403 000000 0000033 039980
60175 0498925 15438159 0400000 0s00015 0439990
6¢250 110176 15456912 0600000 0600006 0639995
66325 le21427 15475664 000000 0400002 0439998
6400 1432677 15694414 0400000 0400000 0039999
66475 le43927 16413165 0400000 0600000 0439999
64550 1655177 16631915 0400000 0400000 0039999
60625 le66427 16450665 0400000 0400000 0039999
64700 1e77677 16469415 0400000 0600000 0039999

TABLE 140340

NU 1 = 10000000 BETA = Qe¢0
LOG T LOG RHO LOG P MOLe H ATe H GRAD
34400 ~7400000 4406551 0478173 0621827 0407980
34450 -6e45680 4468601 0467322 0632678 0408221
34500 ~-5495010 5027321 0655970 0444030 0408876
3550 -5449687 5080868 0644813 0455187 0409875
34600 ~5410385 6028410 0634404 0065596 0011262
34650 ~Le 77284 6669596 0425185 0474815 0413170
34700 -4450281 704355 0617489 0482511 0415830
34750 -4429006 7¢32899 0411509 0488491 0419523
34800 ~4412703 7055894 (0407249 0092749 0424286
34850 -4400167 TeT74567 0404483 0095510 0429368
34900 ~3489980 7¢90460 0602815 0697162 0633348
34950 -3480911 8404958 0001849 0698084 0635277
44000 ~3472054 8419097 0401296 0498532 0435136
44050 =3462740 8433645 0400979 0698623 0433409
44100 ~3452440 Be49207 0400801 0498372 0430805
44150 -3440784 Be66212 0600712 0497737 0.28078
44200 -3427652 BeB4825 0600683 0696663 0425782

44250 =3413203 9¢04905 0400701 0495123 0424153

MOLECULAR HYDROGEN CUT OFF AT LOG T = 4425

44300 -2498094 926127 0600000 0493866 0623131
44350 ~2482183 947977 0400000 0491547 0422720
44400 ~2466197 9470003 000000 0488916 0622742
44450 ~2450462 9491846 0400000 0486045 0423087

44500 -2e35202 10413250 0600000 0483005 0023670
44550 =2420550 10434053 0400000 0679862 0424427

44600 =2e06570 10454169 0400000 0476677 0425306
44650 ~1493278 10673566 0400000 0473501 0426266
303
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TABLE 140340 (CONTs)

LOG 1 LOG RHO LOG P MOLe H ATe H GRAD
44700 =1480655 10492248 0400000 06470379 0627273
44750 =1.68662 11410245 0400000 0467347 0428298
44800 ~1e57248 11627602 0400000 0464436 0429318
44850 ~1e46355 11444372 0600000 0061668 0630312
44900 -1435928 11460612 0400000 0459058 0431264
44950 -1425909 11676376 0400000 0456617 0832164
54000 -1e16247 116491720 0400000 0454350 0033003
54050 -1406893 12406693 0400000 0452258 0633775
54100 -=0497805 12421341 0400000 0450337 0434480
5150 -0e88946 12435708 0400000 0648581 0435117

54200 ~0.80280 12449829 0400000 0446983 0435689
54250 -0471781 12463738 0400000 0445534 0436200
54300 ~0e663423 12677462 0400000 0644224 0636653
54350 ~0¢55185 12491078 0400000 0643042 0037054
54400 -(e47050 13404457 0400000 0641979 0437407 ¢
56450 -0439002 13417767 0600000 0041023 0637718
54500 -0.31028 13430974 0400000 0640166 06437991

54550 =~0e23117 13444093 0400000 0039398 0438231
54600 -Ce15261 13457135 0400000 0438711 0438442
54650 ~-0407451 13470110 0400000 0438096 0638626
54700 0400318 13483026 0400000 0637547 0038788
54750 0408054 13495893 0400000 0637056 0438930
54800 0615760 14408716 0400000 0636618 0639055
54850 0423440 14421500 0600000 0636227 0439165
54900 0431098 14434250 0400000 0635878 0439261
54950 0438737 14446971 0400000 0435566 0439346 !
64000 0446359 14459667 0400000 0435289 0439421
64050 0e53967 1472340 0400000 0435041 0039487

64100 0461562 14484993 0400000 0434820 0439545
64150 Ce69146 14497628 0400000 0434623 0639596

64200 0e76719 15410248 0400000 0434448 0439642
66250 0e84285 15422855 0400000 0034291 0439682
64300 0491843 15435449 0400000 0634152 0639718
6350 0499394 15448033 0+00000 0634028 0639749
64400 1406939 15460607 0400000 0433917 0439777
64450 1414480 15473173 0400000 0633818 0039802
64500 1422015 15485732 0400000 0433730 0439824
64550 1429547 15498784 0400000 0033651 0439843
64600 1437075 16410831 0400000 0433582 0439861
6e650 1.44600 16423372 0400000 0633519 0639876
64700 1e52122 16435908 0400000 0e33464 0439890

TABLE 140342

NU 1 = 140000000 BETA = 240
LOG T LOG RHO LOG P MOLe H ATe H GRAD
44250 =3413515 9404905 000000 0495804 0624136
44300 -2498133 9426094 0400000 0493849 0623168
44350 -2e82268 9e47907 0400000 0091506 0422757
40400 =2466333 9¢69901 0400000 0488828 0422772
44450 -2450652 9691721 0400000 0485874 0423101
44500 —2435442 10413123 0400000 0eB2697 0623656
44550 ~2420832 10633957 0400000 0679345 0424368
44600 ~2406882 10454145 0400000 0675856 0225182
44675 ~1487208 10083178 0400000 0470429 0426506
44750 ~1468948 11610772 0400000 0464836 0627860 -
4e825 =1e51941 116437075 0400000 0459133 0229167 ’

44900 -1435998 11462260 0400000 0453366 0430380
44975 ~1420935 11486505 0400000 0447575 0431474
54050 -1406587 12409967 0400000 0441805 0632444
54125 -0e92813 1232776 0400000 0036113 0033304
54200 -0e79498 17455033 0400000 0030578 034081
54275 -0e66558 12476804 0400000 0425307 034815

54350 =0453931 17498176 0400000 0620434 0035539
5425 -0e41577 13419017 0400000 0616095 0436262
54500 ~0429461 13439499 06400000 0412386 0036965
54575 ~0417551 13459611 0400000 0409335 0637609
54650 -0405809 13479402 0400000 0406906 0438165
54725 0405799 13498933 0400000 0005021 038621
54800 017306 14418258 0400000 0403586 0438982
54875 0428738 14437426 0400000 0402514 0639260
304
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TABLE 1403e2 (CONTa)

LOG T LOG RHO LOG P MOLe H ATe H GRAD
4950 0e40115 l4e56476 0400000 0601725 0839471
6¢025 GCe51652 l4e75437 0600000 0601157 0839629
64100 0e62761 14494334 0400000 0600755 0639745
6e¢175 074050 15613183 000000 Ce00479 0Qe39829
64250 085325 15431998 0600000 0000293 0639888
64325 0496590 15450790 000000 0600173 0439929
66400 1407850 15469566 0400000 Ce2C057 0039957
60475 16419106 15488332 0400000 0600052 0639975
64550 1630359 16007090 0e00000 0600027 00329986
6625 le41610 16025845 0400000 000013 0639992
62700 1452861 16444598 0400000 0400005 0039996

TABLE 140440

NU 1 = 10000000 BETA = 040
LOG T LOG RHO LOG P MOLe H ATe H GRAD

34400 -7¢50000 3459706 065689 0834311 0607069
36450 ~6490118 4427914 0653475 0646525 06407654
34500 ~6636682 4489853 (06461581 0658419 0408562
34550 ~5690553 544478 0430631 0669365 0609848
34600 ~5452049 5091259 0421139 0678861 0011698
34650 -5421251 629886 0613495 (0686505 0el4487
34700 ~4Le97935 6660391 0007916 0692084 0618773
34750 -4481150 6683645 0604329 0625671 0624723
34800 ~-4468998 7601648 0402308 0497689 0430883
34850 ~4459359 Tel6736 0601265 0698721 0635039
36900 ~4450706 Te30629 0600741 0699213 0436529
3950 ~4442091 Te44399 0400471 0499394 0435761
44000 ~4432797 7058846 0400330 0099324 0633248
44050 ~4422147 774718 0400254 0698959 0629730
44100 ~4409574 792652 0600217 0098195 0626177
44150 ~3e494840 8412936 0400204 0496926 0023329
4e200 ~3478168 835370 000209 0695095 0621429
44250 ~3460136 8059362 0400228 06492713 0620384

MOLECULAR HYDROGEN CUT OFF AT LOG T = 4425

44300 ~3441516 8e84221 0400000 090092 0419967
4¢350 ~3e22747 909247 0400000 0686864 0620058
40400 ~3404390 933935 0400000 0683342 0620496
44450 -286743 957949 0400000 0479616 0e21186
44500 ~2469969 9481088 0400000 0075769 0622061
44550 ~2454139 10403258 04000C0 0e71875 0423071
44600 ~2439259 10024433 0400000 0657999 0624175
4e675 ~2418629 10654386 0400000 0662340 0625936
44750 ~1499825 10482344 0400000 0056996 0627734
46825 ~1482579 11408560 0000000 0452076 0429487
44900 ~1e466618 11033303 0400000 0647642 0631126
4975 ~1451693 11456832 0600000 0643719 0632607
54050 ~-1437588 1179377 0400000 0440301 0433903
50125 ~1e24122 12401135 000000 0037359 0435009
54200 -1le¢11151 12422271 0400000 0e34850 0435934
5275 -0e98560 12442917 0400000 0032727 0436696
54350 -0e86261 12663178 0400000 0030938 0637316
5425 -0e74185 12483138 0400000 0629436 0437618
54500 -0e62282 13402860 0400000 028178 0438223
54575 ~0650513 13422395 0600000 0627126 0038550
54650 =0438846 1341782 0400000 0626245 0438813
5725 -0e27261 13461050 0400000 0625509 0439025
54800 -0e15740 13480225 0400000 0024894 0439198
54875 =0404269 13499323 0400000 0624379 0439338
5950 0407161 14418360 0400000 0423947 0039452

6025 0418559 1437347 0400000 0023586 0639545
64100 0629931 14456293 0400000 023284 0639622
60175 0es41282 14475206 0400000 0423030 0039685
60250 0652615 14494092 0400000 022817 0039738
66325 0e63934 15012955 0400000 0422639 039781
64400 0e75242 15631799 000000 0422489 0439817
6e475 0686540 15450628 000000 0022363 0039847
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LOG T LOG RHO
64550 0497830
66625 109113
6700 1420391
NU 1 = 140000000
LOG T LOG RHO
44250 =-3460240
44300 ~-3441530
44350 -3422772
44400 =3404423
44450 -2486775
44500 -2¢69989
44550 -2454133
44600 ~2e39208
44675 -2418478
44750 -1e99539
40825 ~1482136
44900 =1466015
44975 -1450941
54050 ~1436709
50125 =1e23144
56200 =1410100
50275 =0e97461
54350 -0e85131
50425 ~0473038
54500 -0e61124
54575 =0e49347
50650 ~0e37674
5725 =0426080
54800 -0e14548
54875 ~06403064
56950 0408381
64025 0419795
64100 031182
6e175 0e42546
6250 0453890
6e325 0e65218
66400 0676530
60475 0487829
60550 099117
60625 1410396
64700 1021667
NU 1 = 140000000
LOG T LOG RHO
34400 -8400000
34450 =T7¢36956
34500 =-65¢82969
34550 ~-6438616
3600 =65404389
34650 -5480310
34700 -5e64625
34750 "5.53857
34800 "5045116
34850 =-5436930
34900 ~5428506
34950 =5419085
44000 =5407721
4050 -4493492
44100 ~-4,476008
4150 4455702

MOLECULAR HYDROGEN CUT
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TABLE 140440 (CONT)

LOG P

15469443
15488249
16407045

TABLE

LOG P

8459362

8484213

9409235

9433929

9457964

9481149
10603394
10424678
10454866
10483136
11409724
11434874
11458817
11481762
12403892
12425364
12446313
12466848
12487059
13407015
13,26774
13446376
13465853
13485230
14404522
14423743
14442901
14462003
14481053
15400057
1519017
15437938
15456825
15475681
15494513
16613323

TABLE

LOG P

3e14139
3485961
4448661
5401398
5443389
5074383
5096134
6012389
626339
6039624
6653123
6667657
6084243
7403888
7627052
7453320

MOLes H

0400000
0400000
0400000

140402

MOLe H

0000000
000000
0400000
000000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0+00000
0400000
0400000
0400000
0400000
000000
0400000
000000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
000000
0400000
0400000
0400000

140540

MOLe H

0449613
037146
0425907
0e16471
0409289
0404575
0402041
0400901
000424
0400219
0400126
0.00081
000059
000049
0400046
0400048

ATe H GRAD
0e22257 0639872
0622168 0039892

0422094 0439910

BETA = 240

ATe H GRAD
0692927
0490078
0486830
0683272
0e 79484
0e75537
0e71493
0467407
0461295
0655322
0649596
044207
039217
0634665
0630562
0e26898
0s23642
0420754
0e¢18188
0¢15900
0613849
0412003
0410334
0s08824
0s07460
0606234
0405139
0404173
0603333
0602613
0402009
0601511
0«01110
0400795
0400553
0400374

0620362
0419972
0420058
06420486
0e21157
0622004
0e22974
0624026
0625692
0+27384
0429037
0430599
0e32035
0633320
0634440
035393
0436187
0e36837
0637363
0e37784
0e38121
0e38392
0e38612
0438795
038950
0e39086
0439207
0e¢39318
039419
0639513
0639598
0439675
0639743
0639802
0039851
0639891

BETA = 040

ATe H GRAD
0450387
062854
0e74093
0483529
0490711
0695425
0697959
0499098
099568
0e99747
0699760
099591
0699121
0498170
0e96572
0694252

0606576
0407416
0608642
0e10529
0e13728
0e19343
0s27264
033978
0637206
0e37689
0e¢36063
0e32516
0e27818
0623365
0420117
0418182

OFF AT LOG T = 4415

306
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LOG T

44200
40250
44300
44350
46400
44450
44500
44550
44600
44675
44750
4e825
44900
40975
54050
5125
5200
54275
5350
5425
54500
54575
54650
5725
54800
5875
54950
64025
64100
66175
64250
66325
66400
66475
6550
66625
64700

LOG RHO

~4433596
=4410758
~3488097
~3466212
=3445457
~3426003
=3,07902
~2¢91127
~2¢75605
-2e54448
=2e35492
~2¢18342
~2402628
~1488027
=le74272
-1461151
=1e48498
~1e36191
~1e24138
~16¢12273
=1400547
~0488927
-0,77385
~0e65904
-0e54469
~0e43070
~0e31700
~0420352
=0409021

0402295

0e13599

0424894

0s36181

Des7462

0458738

0470009

0481277

NU 1 = 140000000

LOG T

44150
44200
4e250
44300
44350
44400
4e450
44500
44550
40600
44675
4e750
44825
44900
44975
5050
50125
54200
50275
5350
5425
54500
5575
5650
54725
54800
5875
50950
64025
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LOG RHO

~4455723
=4433598
~4410761
~3,88099
~3466211
=3e445445
-3425972
~3,07840
=2e91021
~2¢75443
=~24¢54184
-2¢35119
-2417866
=2402069
~1487411
~1e73626
~1460495
=~1447848
~1e35554
~1423520
~1le11674
=0e99965
~0e88359
~0676828
=0e465353
~0453921
~0442520
-0431144
=0e19787

TABLE 140540 (CONT4)

LOG P MOLe H
7481663 0400000
8410909 0400000
8440105 0,00000
8468593 0600000
8495973 0400000
9422035 0400000
946698 0400000
9¢69965 0400000
9491893 0400000

10622476 0000000
10450618 0400000
10676713 0400000
11401143 0400000
11424250 0400000
11446329 0400000
11467620 0400000
1188314 0400000
12408559 0400000
12428465 0400000
12448116 0400000
12467574 0400000
12486884 0400000
13406080 0400000
13425188 0400000
13444227 0400000
13463212 0400000
13482153 0600000
14401061 0400000
14419940 0400000
14438796 0400000
14457635 0400000
14476458 0400000
14495269 0400000
15414070 0400000
15432862 0400000
1551648 0400000
15670427 0400000

TABLE 140542

LOG P MOLe H
Te53320 0400000
7e81661 0600000
8410907 0400000
8440106 0400000
8468604 0000000
8496003 0400000
9422098 (0400000
9446811 0400000
9470150 0400000
9492169 0400000

10422921 0400000
10451254 0400000
10677540 0400000
11402141 0400000
11425388 0400000
11447572 0400000
11468939 0.,00000
11489687 0400000
12409971 0400000
12429910 0400000
12449592 0400000
12469083 0400000
12488430 0400000
13407670 0400000
13426830 0400000
13445928 0400000
13464980 0600000
13483996 0400000
14402984 0400000
307

ATe H GRAD
04691297 0617255
0687715 0417032
O0e83675 0617284
0479299 0417868
0s 74697 0018696
0e69971 0619710
0065211 0420868
04606499 0422138
0455907 0023488
0e49376 0425599
0e43412 0627723
0638114 029759
0433520 0431625
0629617 0433261
0e26354 0034643
0623656 0435774
0621443 0436677
0e19635 0437388
0018162 0637942
0+416960 0438372
0e15978 0438705
0615175 0638964
0e14516 0439167
0613974 0439327
0413527 0639453
0013157 0639553
0e12851 0439634
0e12597 0439698
0612385 0639751
0012209 0839794
012062 0e39829
0e11939 0439858
0e11836 0439881
0e¢11750 0639901
0611678 0639917
0e¢11617 0439931
0611567 0439942

BETA = 240

ATs H GRAD
0094297 0418176
0491295 0417255
0e87710 0017032
0483663 0417280
0e¢79273 0417859
Oe 74646 0418678
0669877 0019678
065052 0420816
0660247 0422058
0655529 0623377
048745 0425440
0042462 0027524
0e36800 0629544
0631828 0431418
0627556 0433082
023949 0434500
0420941 0435666
0e18448 0436596
0e¢16383 0637323
0614667 0437883
0e13228 0438310
0e12010 0638635
0610963 0438882
0¢10050 0439070
0409241 0439213
008512 0639323
0e07844 06439406
007224 0439471
006640 0639520
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LOG T

6100
60175
64250
6¢325
64400
60475
64550
60625
64700

© American Astronomical Society * Provided by the NASA Astrophysics Data System

LOG RHO

~0408443
0+02889
Oelé212
0425528
0436839
0e48145
0459447
0e70746
0482040

TABLE 140542 (CONT4)
LOG P MOLe H
14421952 0400000
14440903 0400000
14459841 0400000
16478768 0400000
14497685 0400000
15416593 0400000
15035493 0400000
15454384 0400000
15473265 000000
308

ATe H

0406085
0405552
0405038
0004542
0004063
0003602
0s03161
0002742
0402348

GRAD

0e¢39559
039590
0e39615
0639636
0439656
0639674
0639692
0639712
0439732
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NU 1 = 10000000

LOG T

34400
34450
34500
34550
34600
34650
34700
34750
34800
34850
34900
34950
4000
44050
40100

44150
44200
44250
44300
44350
40400
44450
44500
46550
44600
44650
4¢700
44750
44800
44850
44900
44950
54000
54050
5¢100
50150
5200
54250
54300
54350
54400
5450
54500
54550
5600
54650
54700
5750
5800
54850
54900
54950
64000
64050
64100
66150
6200
66250
64300
6350
64400
64450
64500
66550
66600
6650
64700
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LOG RHO

-84¢50000
~Te87255
~7¢36960
~7400532
=6478004
=6464991
~6455859
~6e47832
=6439941
~6431579
~6421820
~6409194
~5¢92161
=5470216
~5e44383

MOLECULAR HYDROGEN CUT

~5416456
~4488085
=4e60431
~4434186
-4409707
-3487135
=3466475
=3447648
-3e¢30530
=3e14966
-3400788
-2487824
-2e75900
~-2e64854
-2e¢54535
=2+44806
=2435550
~2e26670
~2418083
~2009726
-2:01547
~1493506
~1485572
~1477723
~1e69940
~1462208
=1e54517
~1+46859
~139228
~1431617
=1424024
-1e16446
-1408878
~1401321
~0e93772
~0+86230
~0e78693
~-0e71161
~0463634
=0456109
~0448588
~-0641070
-0e33554
~0426040
=-0e18527
~0e411016
=0403506

0404002

0611510

0619017

0626522

0634028

TABLE

LOG P

2469520
3¢41125
3099796
4043746
4472718
4491328
5605662
5418760
531685
5045090
559954
5477836
6400395
6028224
6460300

140640

MOLe H

0e32176
0020934
0e11892
0405580
002125
0400731
0000263
0400106
0400049
0400025
0400016
0400011
0400009
000009
0400009

OFF AT LOG T =

6694764 0400000
7429869 0400000
7664372 0600000
797515 0400000
8428885 0400000
8458304 0400000
885735 0400000
911229 0400000
9434895 0600000
956872 0400000
977322 0400000
996416 0+00000
1014327 (000000
10631227 0400000
10647276 0000000
10662623 0400000
10477398 0400000
106491713 0400000
11405663 0400000
11419323 000000
11432755 0400000
11446007 0400000
11459118 0400000
11472116 0400000
11485026 0400000
11497865 0400000
12410647 000000
12423382 0400000
12436081 0400000
12448748 0400000
12461391 0400000
12¢74013 0400000
12486617 0400000
12499207 000000
13411784 0400000
13424351 000000
13436910 0400000
1349461 0400000
13462005 0400000
136474544 (400000
13487078 000000
13499608 0400000
1412134 0400000
14424657 0400000
14437178 0400000
14449696 0600000
14462212 0600000
14474726 000000
14487238 0400000
14499749 0400000
15012259 0400000
15624768 0400000
309

BETA = 00
ATe H GRAD
0067824 0606447
0679066 0607643
0488108 0409689
0694420 0413829
097875 0622087
0699269 0631872
0699736 0637192
0499888 0438755
099925 0438328
0499873 0035912
0099651 0431109
0699066 0625009
097838 0e19811
0e¢95738 0416539
0692710 0014884

4010
0e88862 0614270
0e84337 0014299
0e¢79306 0Qel4742
0073917 0415478
0468301 0016441
0062578 0617592
0e56862 0418904
0451259 0620359
0645864 0421933
0440765 0623600
0036030 0625325
0631712 0627065
0427840 0628772
0e24423 0430398
0021449 0431898
0018892 0433243
0016713 0634416
0014868 (635414
0013314 0036249
0012008 0036935
0410910 0637495
0409987 0637948
0409209 0s38313
0608552 0438607
0407995 (0638845
0607522 0039037
0¢07118 0039193
0e06772 0639321
0606475 0039425
0406219 0639512
0e¢05997 0639583
0605805 0639643
0405639 0639693
0¢05493 0639735
0005366 0639770
0405255 0639800
0605158 0039826
005072 0439848
0604997 0639867
0604931 0639884
0e04872 0639898
0¢04821 0039910
06004775 0639921
0004735 0039930
0604699 0039938
0e04668 0039945
0004640 0639952
0604615 0439957
0404593 0039962
0604573 039966
0404556 0639970
0604540 0639973


http://adsabs.harvard.edu/abs/1960ApJS....4..281V

NU 1 =
LOG T

34400
34450
2,500
34550
34600
34650
34700
34750
3.800
34850
34900
3.950
44000

44050
44100
44150
44200
44250
44300
44350
44400
44450
44500
44550
44600
44650
44700
44750
44800
4,850
44900
44950
54000
54050
54100
56150
56200
56250
54300
54350
54400
54450
50500
56550
54600
54650
5700
5¢750
54800
5850
54900
54950
64000
64050
64100
64150
64200
6250
64300
64350
64400
64450
64500
64550
64600
64650
6700

© American Astronomical Society ¢ Provided by the NASA Astrophysics Data System

140000000
LOG RHO

~9400000
~8443480
~8406002
=Te86463
=7¢75875
=Te67687
=T7459981
-Te52227
=-T7e43894
=T7e33772
~7419575
~6¢98799
=-6¢70960

MOLECULAR HYDROGEN CUT

-5438157
=6003253
~5e68473
~5435182
~5404107
=-4475574
-4449676
-4426365
~4405512
~3486937
-3470426
~3455742
=3442631
-3+30833
=3420098
=3410194
=3000923
=2492123
-2283668
~2¢75462
=2e67436
~-2059541
=2451741
~2444010
-2436331
~-2+28690
~2421079
-2413489
=2.05917
=1498357
=1+90809
-1483268
=1475734
~1468206
-1460682
-1453161
-1445644
=1638129
~16430616
~1423105
=1415595
-1.08087
~1400580
=0493073
=0e¢85568
~-0478063
~0s70558
=0e63055
=0e55551
=0e48048
~0e40546
=0e33043
=0e25541
=-0418040

TABLE

LOG P

2024766
2489593
3e34276
3459787
3675658
3488919
4001645
bellb]2
4427778
4443006
4462503
4488937
522897

160740

MOLe H

0e17137
0408549
0403177
0400890
0400236
0400070
0400024
0400010
0400004
0400002
0400002
000001
0400001

OFF AT LOG T =

5462246 0400000
604006 0400000
6045832 0400000
686263 0400000
Te+24501 0400000
7460162 0400000
7¢93110 0400000
8423359 0400000
851007 0400000
876212 0400000
8499172 000000
9420115 0400000
9439295 0400000
9456980 0400000
973437 0400000
9488919 0400000
1003648 0400000
1017808 0600000
1031547 0400000
10644975 0400000
10658176 0400000
10471211 0400000
10684122 0400000
10496943 0400000
1109696 000000
11422396 0400000
11435058 0600000
1147689 0400000
1160296 0400000
11472884 0400000
11485458 0400000
1198019 0400000
12410571 0400000
12423115 0400000
12435653 000000
12448185 0400000
12460712 0400000
12473236 0400000
12485756 0400000
12498274 0400000
13410790 0600000
13423303 0400000
13435815 0400000
13448326 0400000
13460835 0400000
136473343 0400000
13485850 0400000
13498356 0400000
14410861 0600000
14423366 0400000
14435871 0400000
14448374 (0400000
14460878 0400000
14473381 0400000
310

BETA = 040

ATe H

0682863
0691451
0496823
06499110
0699764
0099929
0499972
0699971
0499908
0699667
0498974
0897430
0694749

0690937
0486176
0e¢8N684
0e 74656
0068258
0661642
0654953
0e48336
0441936
0435890
0630322
0+25332
020979
0e17284
014220
011730
0409734
0+08150
0406897
0405906
0405120
0404493
0403989
0e03582
0603250
0602977
0402752
0e02564
0602406
0602274
Ce02161
0402065
0601983
0401912
0001851
0601798
0401752
001712
0401677
0e01647
001620
0401596
0601576
0+01557
0601541
0.01527
0¢01515
0401504
0001494
0001485
0001477
0s01471
001464
0401459

be

GRAD

0606785
0409042
0¢14694
0e26412
0¢35848
0¢38911
0039434
0438651
0435728
0629631
0622109
0el6466
0e13458

0

0e¢12189
0011875
0012104
0e12682
0e13518
0e14572
0415829
0417285
0018942
0420793
0622820
0424978
0627193
0029364
0631387
0e33176
0e34682
0435899
0e36853
037586
0038141
0¢38559
0638875
0639113
0439295
0039434
0039542
039626
0039692
0639744
0039786
0439820
0¢39848
0e¢39871
0439890
0e39905
039919
0439930
0¢39939
0039947
0439954
0439960
0439965
039969
0439973
0639976
0039979
0039981
0439983
0639985
0039987
0039989
039990
0¢39991

v
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NU 1
LoG T

34400
34450
3.500
3550
34600
34650
34700
34750
34800
34850
34900
36950

44000
40050
44100
44150
44200
44250
44300
44350
44400
4e450
44500
44550
44600
46650
44700
44750
44800
44850
44900
44250
54000
54050
56100
54150
54200
54250
54300
54350
54400
50450
54500
54550
54600
54650
54700
56750
54800
5.850
5900
54950
64000
64050
64100
60150
64200
64250
64300
64350
66400
64450
64500
64550
64600
64650
64700
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= 140000000
LOG RHO

=9450000
—~9409035
~8490417
~8480761
-8472881
~-8465284
~8457630
-8e49481
-8439529
~-8424763
-8401337
=7468353

TABLE 1

LOG P

le78541
2426617
2451005
2465829
2478743
2491349
2404009
3417180
3¢32221
3452278
3481415
4420662

MOLECULAR HYDROGEN CUT

~7¢28991
-6487301
-6e46148
-6¢07150
-5471109
~5438361
-5408984
~4482908
~-4459980
~4439988
~4e22663
-4407684
~3494681
-~3483257
~3473030
~3463665
-3454898
~3446536
~3438443
-3430531
-3422740
-3415031
-3407378
~2699765
~2e92179
-2e84614
~2477063
~-2e¢69523
-2¢61991
=2e54466
~2646945
—~2e39428
~2431914
-2e24402
-2416892
-2¢09384
-2401877
~-1¢94371
~1486866
-1¢79362
-1471858
~1464355
~1456852
-1649349
-le41847
~1e34345
~1426844
~1419342
~1e11841
~1¢04340
=-0696839
~0e89338
-0481837
-0e74336
~0e66836

4066776
5415552
5463983
6410343
6453752
6693814
7430405
7463550
Te93367
8420039
8443810
8464991
8483958
901128
9416918
2431698
9445770
9459356
972612
Q485646
9498529
10411308
10624014
1036670
10449289
10461881
10474454
10687011
10499558
11412096
11624627
11437152
11649674
11462192
11e74707
11487220
11499731
12412240
12424748
12437255
12449761
12462266
12674771
12487275
1299779
13412282
1324784
13437287
12,49789
13462291
13474792
13487294
13499795
14412296
14424797

311

«0840

MOLes H

007385
0402289
0400493
0400104
000025
0400007
000003
000001
0400000
0400000
000000
000000

BETA = 0e0

ATe H GRAD

0492615 0408095
0¢97711 014561
0s99507 0428723
0s99896 0637451
0699974 0639468
0699991 0439720
0499987 0039077
0699940 0036354
0699736 0029663
0699060 0020813
0697395 0614514
094368 0411515

OFF AT LOG T = 3495

0400000
0400000
0400000
0400000
0400000
0e000N0
0400000
000000
0400000
0400000
0400000
C 00000
000000
000000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
000000
0400000
0400000
0400000
0400000
0600000
0600000
0400000
0400000
0400000
0400000
0400000
0400000
0600000
000000
000000
0400000
000000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
000000
0400000
000000
000000
0400000
0400000
0400000

0490020
0084607
0e78394
0e71598
0eb4L402
0056979
0449502
0642156
0e35136
0¢28638
0e¢22838
0017866
0413779
0010549
008078
0406231
0e¢04867
0403863
0403121
0e02567
0002150
0401832
0401586
0401393
0601240
0401117
0401017
0400936
0400869
0400813
0400766
0e00726
0400693
0400664
0400639
0400618
0400600
0600584
0400570
0e00558
0600548
0400539
0400531
0600524
0400517
0600512
0400507
0400503
0400499
0400496
0600493
0400490
0e¢00488
0600486
0000484

0e10401
0010207
0610505
0elll1l6
0011969
0e¢13044
0014345
0¢15895
0e17725
0e19861
0s22303
0624991
0e27781
0430464
0632833
0e34764
0e36239
0e37315
0438078
0438614
0638988
0039251
0e39437
0439572
0439669
0e39741
0639795
0439836
0¢39867
0439891
0439910
0639925
0439938
0439947
0439955
0439962
0639967
0439972
0639976
0439979
0e39982
0039984
0039986
0439988
0e39989
0439991
0639992
0039993
0639954
0439994
0639995
0439996
0039996
0439997
0639997
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TABLE 140940

NU 1 = 10000000 BETA = 00
LOG T LOG RHO LOG P MOLe H ATe H GRAD

34400 =10400000 1630480 0002695 0097305 0411693
3¢450 ~9476959 1e59457 0600506 0099494 0426361
3¢500 ~9466768 174830 000086 0099914 0637253
34550 ~-9458883 1687745 0000017 0699983 0439541
34600 ~9e51312 2000321 000004 0499995 0039855
34650 -9e443743 2012894 000001 0699995 0639571
34700 ~9e35904 225743 0400000 099973 Q637867
34750 =9426837 2439861 0400000 0699856 0632245
34800 ~9413667 2458235 0400000 0099383 022502
34850 ~8491288 2486212 0400000 0697990 0614551
36900 ~8e56784 3026919 0400000 0695125 0410773
34950 ~8e13290 3077193 0400000 0490736 0609408

MOLECULAR HYDROGEN CUT OFF AT LOG T = 3495

44000 ~T7e66142 4431520 0400000 0685116 0609119
44050 ~T7e419226 4485840 0400000 0678577 0609356
44100 ~6074692 5037880 000000 0Qe71365 0009910
44150 ~6433588 5086503 0400000 0063683 06410704
44200 ~5e96358 6631198 (0400000 0455718 0011722
44250 ~5463130 6071785 0600000 0047666 0012980
44300 ~5e33861 7408256 06400000 039745 0614519
4e350 -5408414 7440702 0400000 0632196 0e16402
44400 ~4e86579 7469291 0400000 0025275 0618700

44450 ~4468068 7094282 0400000 0019222 0421454
44500 ~4452488 816051 0400000 0e14207 0624608
44550 ~4439338 8435108 000000 0010285 0627938
44600 ~4428059 8452048 0400000 0607374 0631089

44650 ~4418113 8467459 0400000 0005299 0433734
44700 -4409058 8481835 0400000 0003855 0635736
44750 ~4400571 8495542 0400000 0402859 0637140
44800 -3492439 9408826 0400000 0602168 0438081
44850 =3484528 9421843 000000 0601684 0438700
44900 ~3476756 Ge34691 0400000 0601340 0639105
44950 ~3e69071 9447430 0400000 0001089 0439373
54000 ~3e61443 960098 0400000 0400905 0639552
50050 =3453852 9¢72719 06400000 000766 0639674
5100 -3e46287 9485308 0400000 0600660 0439758
5150 ~3438739 9497874 0400000 0e00577 0639817
54200 -3e31202 10410425 0400000 0600512 0639860
54250 ~3e23675 10422963 0400000 000460 0439891
54300 ~3416154 10635494 0600000 0000419 039914
5350 =3408637 10448018 0400000 0000385 039931
54400 =3401124 10460537 0400000 0600356 0439945
54450 ~2493613 10073053 0600000 0600333 0039955
5500 ~2486105 10485566 0400000 0400314 0639963
5550 ~2e78597 10498076 0600000 0e00297 0039969
54600 =2471092 11410585 0400000 0Qe00283 0639974
5650 ~2463587 116423092 0600000 0600271 0439978
50700 ~2056083 11435599 0400000 0e00261 0439982
50750 ~2s48579 11e¢48104 0400000 0000253 0639984
54800 =241077 11460609 000000 0400245 0639987
54850 =2633574 11473112 0400000 0400239 0439988

54900 ~2426072 11485616 000000 0400233 0039990
56950 -2e18570 11498119 0600000 0000228 039991

64000 ~2411069 12010621 0400000 000224 0039993
64050 =2403567 12423123 0600000 0600220 039994
60100 ~1496066 12435625 0400000 0000216 039994
60150 ~1e88565 12448127 0400000 0600214 0639995
64200 =1481064 12460628 0600000 0400211 0039996
64250 -1e473563 12473130 000000 0200209 0039996
64300 ~1466063 12485631 0400000 0000207 039997
64350 ~1e58562 12498132 0400000 0000205 039997
6¢400 -1451062 13410632 0400000 0e00203 0039997
64450 ~1e43561 13423133 0400000 0000202 0039998
6500 -1e36061 13435634 0400000 0400201 0439998
64550 ~1428560 13448134 000000 0600200 0239998
64600 ~1421060 13460635 0400000 O0e00199 039998
64650 -1413560 13473135 000000 0400198 039999
64700 ~1406060 13485636 000000 0000197 0039999
312
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NU 1
LOG T

34400
3¢450
34500
3550
34600
34650
3700
34750
34800
34850
34900

34950
44000
44050
44100
4150
44200
44250
40300
44350
44400
40450
44500
40550
44600
44650
44700
4750
44800
44850
44900
44950
54000
5050
54100
54150
54200
5250
54300
54350
56400
5450
54500
54550
54600
54650
54700
54750
5800
54850
54900
54950
64000
64050
64100
64150
64200
60250
64300
64350
66400
66450
64500
66550
64600
60650
64700
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= 10000000
LOG RHO

~10450000
-10.36839
~10428639
=10.21044
=106413513
-1005893
=59497709
-987091
~9469107
~9437816
-8e93715

MOLECULAR HYDROGEN CUT

8442947
=7¢91010
~T7e41071
=6694690
-6452557
~6014920
-5481804
=5453121
5428704
-5008290
=-4491467
=4eT77645
~4 466099
~-4¢56119
-4¢47130
-4¢38738
=4430696
-4422860
-4e15146
~4407506
-3e99912
=-3692347
=384802
~3e¢77269
-3669745
=3e62227
=3e54714
~3e47203
~339695
~3432188
=3e24683
~-3417179
=3409675
~3602173
~2494670
-2487168
~2e79666
-2472165
~2e64664
~2e¢57163
~2e49662
~2e¢42161
=2434660
~2427160
~2419659
~2412159
~2404659
~1697158
~1489658
~182158
~1e74657
~1467157
~1e¢59657
~1452157
~1e44657
-1e37157

TABLE

LOG P

081246
099741
le12988
1025590
1¢38123
1650746
le63950
1679669
2403031
2440275
291005

141040

MOLe H

0600900
0400129
0400021
0000004
000002
0400000
0400000
0400000
0400000
0400000
0400000

BETA = 040

ATe H

0499100
0699871
099979
0699996
0099998
0699991
0699946
0099713
098835
0096590
0092640

GRAD

0019139
0035027
0439292
0439877
0e39857
0639165
0635908
0e27208
0016900
0elll61
0009014

OFF AT LOG T = 3490

3648912 0000000
408289 0400000
4e¢65816 0400000
519827 0400000
5669556 0400000
6014692 0600000
6055155 0600000
690980 0600000
T¢22281 0400000
Te49276 0400000
7472350 000000
792102 0600000
8409296 0600000
8424710 0400000
838982 000000
8452558 0600000
8065721 000000
878638 0400000
8691408 0600000
9404086 0400000
916708 0600000
929293 0600000
9441853 0600000
954398 0600000
9466931 0600000
979455 0600000
991975 0600000
106404490 0600000
10017002 000000
1029511 0600000
10642019 0600000
10654525 0600000
10667030 0000000
10479535 0400000
106492038 0600000
11604542 0000000
11417044 0600000
11429546 000000
11642048 0600000
11454550 0400000
11467051 0400000
11479553 0400000
11492054 0400000
12404555 0600000
12417055 0600000
12429556 000000
12442057 0400000
1254557 000000
12467058 000000
12479558 0400000
12492059 0600000
1304559 0600000
13417059 0600000
13429559 000000
13442060 0400000
13454560 0400000
313

0687220
0e80702
0e¢73377
0665472
0e57185
0e48724
0040321
0e32248
0e24812
0018318
0013006
0408963
0006085
0e04138
0602858
0602021
0601469
001099
0000846
0400668
0600541
000448
0600378
0400325
0000284
0600252
0400226
0400208
0400188
0400174
0400163
0400153
0400145
0400138
0400133
0400128
0600123
0600120
0¢00116
0600114
0400111
0600109
0400107
0400106
0400104
0400103
0400102
0400101
000100
0400099
0400098
0400098
0400097
0400097
0400096
0400096

06408420
0408498
0408936
0009624
0010535
0el11681
0el13112
0014908
0el7181
0620037
0423479
0627264
0430897
0433893
0436062
0037498
0438405
0e38967
0e39317
0439538
0039680
0639773
0439836
0e39879
0439909
0639930
0e39945
0039957
0439966
039972
0e¢39977
0e39981
0e39984
0439987
0039989
0639990
0439992
0e39993
0039994
0439995
0¢39995
0439996
0439996
0039997
0639997
0639997
0e39998
0439998
0e39998
0439998
0439998
0439999
039999
0039999
0639999
0039999
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TABLE 141140
NU 1 = 10000000 BETA = 0e0
LOG T LOG RHO LOG P MOLe H ATe H GRAD
3¢400 =11400000 0031510 0400290 0099710 0628612

34450 =106490617 0646002 0600037 0099963 0438385
34500 =~10482913 0658720 0400006 0099994 0639792

3e¢550 =10475383 0671253 0400002 0699998 0639943
36600 ~10667849 0483787 0600000 0699997 0639765
34650 =~10460130 0696512 0600000 0699985 0038478
34700 =10e51363 1410315 0400000 Q0699900 0433070
34750 +=10438293 1028567 0600000 0499483 (0022009
34800 =10413839 1458631 0400000 0e98059 0613007
34850 ~9e73341 2005449 0400000 0694913 0609221
36900 ~9421392 2064374 0400000 0090022 0608029
MOLECULAR HYDROGEN CUT OFF AT LOG T = 3490 »
34950 ~8465386 327777 06400000 0683783 0407848
44000 ~8,10188 3690593 0400000 0676559 0408128
44050 ~7458270 4450219 0600000 0668617 0408688
40100 ~T7410762 5005433 000000 0660171 0409470
4e150 -~6668122 5455707 000000 0651429 0410477
44200 -6630484 6000844 0400000 0042627 0011751
44250 ~5497828 6040804 0400000 0634048 0413376
44300 ~54 70054 6475628 (600000 0026029 0al15485
44350 -5046968 705449 (0400000 "n418938 (0618245
40400 ~5428209 730585 (0400000 0613105 (421768

4450 ~5e13160 Te51647 0400000 0408694 (25894
44500 ~5400960 7469537 0400000 0005630 0430047
44550 -4490697 TeB85244 000000 06403636 0633528
44600 =4481620 7099597 06400000 0602385 0636004

44650 ~4473222 8413165 0400000 0401608 0637581
44700 ~4e65204 8026290 0400000 0001119 0e38529
44750 ~4457397 8439165 0400000 0a00805 0639089
44800 -4449709 8451898 0400000 0e400598 Ce39421
44850 ~4442091 8064547 (0400000 0000458 0639622
40900 ~4434515 8477144 0400000 0600361 0639746

44950 ~4426964 8489710 0400000 0600291 0439825
54000 =4e19429 9002256 0400000 0600241 0039877
54050 ~4411904 9014789 0400000 0600203 06399112
54100 -4404386 9427312 0400000 0600174 0639934

54150 ~3496873 9439831 000000 0000152 0439950
54200 -3e89364 952344 0400000 0000135 0639962
54250 ~3481856 9464855 0400000 0600121 0639970
54300 =3e74351 977363 0400000 0600110 0639977
5350 ~3e66846 9489869 0400000 06400101 039981
56400 ~3459343 10402374 0400000 0400093 0639985
56450 =3451840 10414878 0000000 0400087 0639988
54500 ~3444338 10627382 0400000 0000082 0439990
54550 ~3436836 1039885 0400000 0000078 0039991

54600 ~3e29334 10452387 0400000 0Ce00074 0639993
54650 ~3421833 10464889 04000C0 0600071 0639994

5700 ~3414332 10077391 0400000 0400068 0039995
54750 -3406831 10489892 0400000 0400066 06439995
54800 ~299330 11402393 0400000 0000064 0439996
54850 ~2491830 11614894 0400000 0600062 0839996
54900 ~2484329 11427395 0400000 0600061 0639997
54950 ~2476829 1139896 0400000 0400059 0439997
64000 ~2469328 11452397 0400000 0400058 0639998
64050 =2461828 11464897 0400000 0400057 0639998
64100 ~2454328 11477398 0400000 0600056 0439998
64150 -2e46827 11489898 000000 0600056 0439998
64200 -2439327 12402398 0400000 0400055 0639998
6250 ~2e31827 12614899 0400000 0400054 0639998

64300 -2e24327 12427399 0400000 0600054 0039999
64350 ~2016826 12439899 0400000 0400053 0639999
60400 -209326 12452400 0400000 0400053 0639999
6e450 -2401826 12464900 0400000 000052 0039999
64500 ~1e94326 12477400 0400000 0600052 0639999

64550 ~1486826 12489900 0600000 06400052 0039999

64600 ~1e479326 13402400 0400000 0400052 0039999

60650 ~1e71826 13414900 0400000 0400051 0439999

64700 =1e64326 13427400 0400000 0600051 0439999
314
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NU 1 =
LOG T

34400
3e450
34500
34550
34600
34650
34700
34750
34800
34850
34900
36950
44000
44050
44100
4e150
44200
44250
44300

44350
44400
44450
44500
44550
44600
44675
44750
44825
46900
44975
54050
5125
54200
5275
54350
5425
54500
5575
5650
54725
54800
54875
54950
64025
64100
66175
66250
64325
64400
66475
64550
66625
64700
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0494117647

LOG RHO

~6400000
=-5460984
~5420126
-4480601
-4e44268
-4412045
~3e84267
-3460902
~-3e41654
~3426002
~3413228
=3402494
-2e92967
-2483930
~-2e74818
~2665214
~2e54852
~2e43619
~2431558

LOG P

4498728
5044293
592170
6439054
6082962
7022854
758275
TeB89134
8415610
8438130
8457368
874180
8489467
9404039
9418547
9433484
949175
965773
9483257

TABLE 240140

MOLe H

0491360
0483887
074623
0654436
0e54059
0644049
034828
0626707
0019898
0elé491]
0010442
007573
0605633
0404364
003560
Ce03077
002821
0602737
0602792

MOLECULAR HYDROGEN CUT

-2420115
-2e07145
~1494026
—-1480959
-1468092
-1455525
~1e37356
-1420064
-1403647
~0488055
-0e73209
~0e59012
~0e45355
-0e32135
~0e19263
~0e406668
0405703
0617888
0629919
0e41818
0653607
0665304
0676923
0688478
0699981
le11439
1622862
1634256
1e45625
1456974
1468307
le79626
1490933
2402231

10401410
10420050
1038922
10457804
10e76524
10494963
11421941
11448002
11473120
1197324
12420680
12443282
1265240
12486663
13407648
13428277
13448613
13468702
13488583
14408285
14427836
14447257
14466568
14485787
15404929
15424006
15443029
15462008
15480949
15499859
16018743
16437605
16456449
16475278

0400000
0400000
000000
0400000
0400000
0400000
0400000
000000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
000000
0400000
0400000
0400000
000000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
000000

315

ATe H

0408640
0e16113
0625377
0e35564
0645941
0455951
0e65172
0e73293
0e80102
0e85506
0e89548
092397
0494290
0695457
096062
0696195
0695889
095149
093977

OFF AT LOG T =

0695286
0e93568
0691611
0689468
0¢87198
0e84857
0e81328
0677903
0e 74677
0671699
0e¢68985
0666537
0e64353
0662430
060758
0459322
0458100
0657067
0056196
0e55463
Oe54844
0654322
0e53881
0053508
0653192
0e52925
0452699
0452508
0652346
0452209
052094
0e51996
0651914
0e51845

HE ONE HE TwO
1600000 0400000
1400000 0400000
1400000 0400000
1400000 0600000
1400000 000000
1400000 0600000
1400000 0e00000
1400000 000000
1400000 0400000
1400000 000000
1400000 0400000
1¢00000 0400000
1400000 0600000
1400000 0400000
1400000 0400000
1400000 0600000
0499999 0600001
0099994 0400006
0699977 0400023

4e30
0099934 0400066
099829 0600171
0699605 0600395
0499172 0400828
0698411 0401589
097180 0402820
0494157 0405843
0089481 0410519
0083237 0616759
0675901 0624075
0e68148 0631758
0060585 0439127
0653611 0e45664
Qe47404 0451049
0641988 0655131
0437309 0457904
0033292 0459476
0029858 0460041
026939 059834
0e24474 0659092
0022400 0458024
06420665 0456792
0619220 0455514
0418016 0654269
0417016 0453103
0616186 0452040
0015496 0451090
0014922 0050253
0el4d445 0649523
0014048 0448890
0613717 0648346
Oel13441 0647880
0613209 047483
0e13016 OQe47144

GRAD

0ell629
0e10551
0010457
0e10956
0e¢11900
0e13263
0015091
0017472
0420486
0024098
0627975
0031439
0433768
0e34614
0034120
0432736
030990
029313
0627958

0e27114
0626600
026441
026560
0e26888
0027365
0028269
0629309
0e30422
0031557
0032662
0033690
034605
0435395
0436065
0436633
0e37118
0037538
0637903
0038221
0438496
0638733
038935
0039106
0439251
0639372
0639474
0039559
039631
0039690
0639740
0e¢39782
0639817
0039846
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NU 1 =
LOG T

34400
34450
34500
34550
34600
34650
34700
34750
34800
34850
34900
3950
44000
44050
44100
40150
44200
44250
4e3C0O

44350
44400
4e450
40500
44550
44600
44650
44700
46750
44800
44850
44900
44950
54000
54059
54100
56150
54200
5250
54300
54350
5400
5450
54500
54550
54600
54650
54700
54750
54800
54850
54900
54950
64000
64050
64100
66150
6200
64250
64300
64350
66400
64450
64500
64550
64600
64650
66700
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0494117647

LOG RHO

=65450000
~6e03522
~-5e57725
~5415292
~4477531
-4444980
~4417739
=3e95601
~3478062
~3e64287
-3453178
~3e43622
~3434697
~3625712
~3416147
-3405623
=2493943
-2481119
~2467356

LOG P

4049961
5403554
5456881
6407112
6652793
6093240
7428199
Te57724
7682199
8402412
8419503
8434695
8e49034
8e63318
Be78149
8493971
9411031
9429345
9448714

TABLE 240240

MOLe H

085382
0675605
0e64642
0453386
0642523
0e32567
0423905
0616795
0611347
007483
0404934
0403343
0002377
0401798
0401458
0401270
001187
0401182
0401241

MOLECULAR HYDROGEN CUT

~2e53501
-2438867
~2e24266
=-2409917
=1495964
~1482488
~1469522
=1457075
-1e45134
~1433680
-1422685
=1412118
~1e01943
~0e92118
-0e82601
-0e73351
~0e64328
~0e55498
~0e46830
~0e38301
-0429891
~0e21584
-0e13370
=0e05237
0402823
0e¢10816
018750
0626632
0e34467
0e&2261
0450019
0657744
0665442
Oe73116
0480768
0e88402
0696020
1403623
111214
1418795
1426366
1433929
le41484
1449033
1456576
le64115
le71649
le79179

9468853

9489360
10409912
1030261
10450238
10669741
1088718
1107150
1125036
11642391
11459236
1175599
11491515
12407024
12022169
126436993
12451539
12465846
1279946
12.93869
1307637
13421269
13434780
13648182
13461486
13474701
13487836
14400899
14413898
14426838
14435728
14452573
14465377
14478146
14490883
15403593
15016279
15428943
15441589
15454217
15466831
15479433
15492022
16404602
16617173
16429736
16642291
16454841

0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
000000
0400000
0400000
000000
0400000
0400000
0400000
000000
0400000
000000
0400000
0400000
0400000
0400000
0400000
000000
0400000
0400000
0400000
0400000
0400000
000000
0400000
0400000
0400000
0400000
0400000
000000
0400000
0400000
0400000
0400000

316

ATe H

0el4618
0e24395
0435358
0046614
057477
0e67433
0676095
0483205
0488651
0492512
0495049
0496609
0e97498
0497911
097934
0697571
0¢96796
0095579
0693918

OFF AT LOG T =

0093155
0430869
088334
0485623
0+82808
0079957
0e77129
0s74372
0e71722
0669201
0. 66819
0464581
0662488
0660537
058729
0e57063
055536
0054147
0652891
0651762
0650752
0049852
0649050
0448337
047702
0e47136
0646632
0646182
045779
0e45419
0645097
0e44808
0e44549
Oe44317
0e44109
0643923
06443757
0e43607
0e43474
0443354
043247
0643152
043066
0642990
0042922
0642861
0442806
0642758

HE ONE HE TwWO
1400000 0400000
1400000 0400000
1400000 0600000
100000 0600000
1400000 0600000
1400000 000000
1400000 0400000
1400000 0600000
1400000 0400000
1600000 0000000
100000 0600000
1400000 0400000
1e 00000 0600000
1400000 0400000
1400000 0000000
0099999 0000001
0099997 0400003
0099990 0400010
0699965 0400035

4430
0e99901 0400099
099749 0400251
0699430 0400570
0698822 0401178
0097766 0002234
0096082 0003918
0093604 0006396
0690228 0609772
0485953 0414046
0eB80899 (0419096
0475285 0424700
0469379 0430578
0e 63447 0436445
0657706 0042053
0652308 0047205
0047337 0451758
0642823 0455620
0038758 0458736
0435117 0061090
0431862 0062696
0628958 0063602
0626370 0463879
0624068 0463621
0022027 0062931
0420220 0661914
0e¢18627 060668
0417225 059278
0415995 057817
0014917 0456340
0e13974 0054888
0613151 0053492
0e12431 0652170
0411802 0650934
0611253 0449789
010772 048738
0610352 0647777
0409983 0446903
0009660 046112
0609377 0045398
0409127 044754
0608908 044175
0408715 0443656
0408545 0043190
0408395 0042773
0008262 0642400
0e08145 0642066
0e08041 0641768
0s07949 0041501

GRAD

0409563
0009245
0009595
0410391
0e11592
0413256
0e15524
0018584
0022545
0027110
0e31356
0034215
0035219
0e34554
0632749
0030454
0028243
0026471
0025260

0024532
0024298
0e24408
0264770
0025313
0025980
0026730
0627537
0028380
0029247
0630123
030992
0e31836
0432638
0033384
0e34064
0e34673
035215
0035695
0e36122
036503
0e36848
0e37162
0037450
0¢37713
037955
0038175
0038374
038555
0e38717
0e38862
0438991
0639106
0639208
0¢39298
0e39378
0439449
0439512
0039567
0039616
0039659
0039697
0039731
039761
0039788
0039812
0e39833
0039851
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NU 1 =
LOG T

36400
3450
34500
34550
34600
34650
34700
34750
34800
34850
34900
3950
44000
44050
44100
44150
44200
44250

44300
44350
40400
44450
44500
44550
44600
44650
44700
46750
44800
44850
44900
44950
54000
54050
5100
56150
54200
54250
54300
54350
54400
5450
5500
54550
54600
54650
54700
54750
54800
54850
54900
5950
64000
64050
64100
64150
60200
6250
64300
66350
64400
66450
64500
64550
64600
64650
64700
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094117647
LOG RHO

=7400000
~6e46511
~5496668
=5452261
~5414050
~4482295
=-4456937
~4437531
=4423035
-4411887
4402534
~3493837
=3485017
~3e75462
~3¢64658
~3452266
~3438240
=3422846

LOG P

4401969
4e63177
5621049
5073630
6619981
6459651
6692503
7418834
7439646
7456598
Te71412
7485382
7699396
8e14147
8430215
8047995
8667569
888682

TABLE

MOLes H

0476084
0464302
0452180
040514
0429916
020847
013621
0408361
0404918
002879
0401744
0e01124
000781
0400590
0400487
0400438
0400426
0400444

MOLECULAR HYDROGEN CUT

~3406709
~2489990
=2+73311
~2e56987
~2441218
=2e26109
~2411698
~1497983
=1484937
~1e¢72526
~1460711
=1e49447
=1438688
~1.28381
=1418470
=1.08899
=0499614
=0+490566
=0481715
-0473027
=~0464478
~0456048
=0447725
~Ce39496
~0431354
=0423290
=0e15296
~0407365
0400511
0.08337
0416121
0.23868
0431583
0439270
0446933
Ne54575
0662199
0469808
0677404
0e84987
0e92561
1400126
1407683
1e15234
1422778
1430317
1427852
1445383
1452910

9410899

9033644

9e56446

9478951
10600926
10622240
10642834
10662695
10481837
11400288
11418081
11435257
11451859
11467942
11483561
11498775
12413643
12428218
12642545
12456663
12470602
12484386
12498031
13411552
13624959
13438263
13651474
13664600
13477651
13490635
14403559
14416432
14629259
14642046
14454798
14467519
14480215
14492886
15405538
15418171
15430789
15643394
15455986
15468568
15481140
15693704
16406261
16418812
16431356

0400000
0400000
0400000
0400000
0400000
0400000
0400000
000000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
000000
0400000
0400000
0400000
000000
000000
0400000
0400000
0400000
0400000
C+00000
0400000
0e00000
0400000
0400000
0400000

317

240300

ATe H

023916
0035698
0447820
0¢59486
0070084
0479153
0eB86378
0091638
0495079
0497112
0498226
0498789
0498995
0498895
0e98452
0497589
096237
0e¢94371

OFF AT LOG T =

0692489
0489773
086737
0483472
0480068
0676610
0673173
069821
0666603
0e63547
0460670
0457974
0655457
0e53117
0650952
0e48961
0647143
0645495
0e44014
0642691
Oe41515
0640475
0639555
0e38741
0e38020
0e37379
0436809
0036300
0e35844
0635436
0e35071
0634742
0034448
0e34184
0e33948
0433736
0633546
0033375
0633223
0633087
0632965
0¢32856
0632758
0432671
0632593
032524
0632462
0032406
032357

HE ONE HE TwO
1400000 0400000
1400000 0000000
1600000 0400000
1400000 0400000
1000000 0000000
1400000 0400000
1400000 0000000
1400000 000000
1400000 0400000
1400000 0400000
1400000 000000
1400000 0400000
1600000 0000000
16400000 0400000
1400000 0400000
0699999 0400001
0099996 0400004
06499983 0400017

4e25
0099945 0400055
0699847 0400153
0699619 0400381
0099148 0400852
0698264 0601736
0696749 0603251
0694372 0405628
0090942 0409058
0e¢86385 0413615
0680790 0619208
0e74409 0625582
0e67596 0432375
0060724 0039195
0e54106 0445695
0047956 0451608
0042388 0e56744
037430 0060982
0033058 0664249
0629221 0466517
0025857 0067798
0022910 0468149
0020329 0467672
018073 0466505
0416105 0464805
0614396 0662733
0012917 0460435
0el11641 058038
0e10544 0455639
0609602 0653310
0408795 0451100
0608104 0449038
0e07511 0447137
0607003 0045403
0006566 0043832
0606190 0442416
0e 05866 0441145
0605586 0440008
0e05344 0438992
0605134 0638087
0604951 0437282
0e04791 0436565
0e04652 0435927
0404530 0435360
0e04424 (634856
0004330 0634408
0404248 0834010
004175 0633656
0604112 0633341
0e 04055 0e33061

GRAD

0008093
0408334
0409018
0010087
0e11612
0013791
0016954
0021425
026918
0432001
0035169
0036058
0035023
0032630
0029620
0626748
0624497
0023006

0e22155
0s21888
022025
0622452
0023084
023856
0e24720
025644
0426608
0427600
0428609
0429619
0030612
0431564
0632453
0033262
0e33984
0634617
0e35169
0835652
0636079
0e36464
0036816
0e37141
037442
037720
0637974
0438206
0e¢38414
0438601
0e38767
0638914
0039044
0e39158
0039258
0e39346
0639423
0639491
0439550
0639602
0039648
0039689
0439724
039756
0039783
0439808
0439829
039849
039865
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NU 1 =
LOG T

36400
36450
3¢500
34550
36600
24650
34700
34750
34800
34850
34900
34950
44000
44050
44100
44150
44200

44250
44300
44350
44400
44450
44500
44550
44600
LebT5
44750
44825
44900
44975
54050
5125
54200
54275
54350
54425
54500
56575
56650
54725
54800
5875
56950
66025
64100
66175
64250
64325
64400
60475
64550
64625
64700
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0694117647
LOG RHO

~-7450000
-6e¢91073
-6438694
=5493866
~5457071
~5428519
-5407846
-4493481
~-4482930
=4,74089
-4465723
~-4457072
~bLe4T444
~-4436125
=-4422548
-4406582
~3488625

LOG P

3455042
4e22254
4483065
5436260
581116
5el17176
6044629
6465055
681151
695259
7408768
Te22531
7437305
7453874
7672872
Te94476
8418301

TABLE 240440

MOLe H

0662833
0449857
0437494
0026427
0617193
0610162
0605447
0402740
Ce01380
0400734
0600425
0400270
0400189
000148
0600128
0sC0124
0400129

MOLECULAR HYDROGEN CUT

“3.69443
~3449718
~3480136
-3,11132
-2492963
-2,75751
2459522
-2444250
-2.%3011
-24b03588
~1485776
~1469356
~1454080
~1439687
-1.25941
~-1412659
~0499718
~0487053
-0474630
~0462422
=0450402
=0438539
-0426803
~0e¢15168
0403612
0407882
0419328
0430736
042115
0653470
0e64806
0476127
087435
0498733
1410024
1421307

B8e43615

Be69577

8495504

9420914

9445508

969134

9691739
10413334
10643931
1072540
10499353
11¢24584
11448487
1171334
11493386
1214854
12435881
12456552
12476911
12496993
13416832
13636463
13655924
136475246
13494458
14013582
1432636
14451634
14470588
14489505
15408393
15627257
1546102
15664931
15483746
16402551

0400000
0400000
0400000
0400000
0400000
0400000
0400000
000000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
000000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
000000
0400000
000000
000000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000

318

ATe H

0637167
0e50143
0662506
0e73573
0e82807
0¢89838
0694553
0697259
098616
0699248
0699514
0699551
099353
098821
0e97816
0e¢96220
0693990

OFF AT LOG T =

0691298
0487980
OeB&4269
0480279
0e76121
0e71899
0e67709
Ce63634
0e57873
0652630
O0e47924
0e43734
0440043
0636846
0e34135
0«31882
0e¢30038
0e28534
0e27302
0626281
0625426
0624704
0624092
0623573
0623132
0622759
0622443
0622176
021950
021759
0e21599
0621463
0021349
0621253
0e21172
0e¢21104

HE ONE HE TwO
1400000 000000
1400000 0400000
1400000 0400000
1400000 000000
1400000 0600000
1400000 0800000
1400000 0400000
1400000 0400000
1400000 000000
1400000 0400000
1400000 0400000
1400000 0400000
1400000 0800000
1400000 0400000
1400000 0600000
0e99999 0400001
099992 0400008

4420
0499971 0200029
0699909 0400091
0699750 06400250
0699390 0600610
0098657 0401343
0697301 0402699
0095014 0404986
0691495 0608505
083559 0el6441
Ce72828 0e27167
060760 0639205
0649085 0650747
0638950 0660451
0430710 0667590
0e24206 0671820
0e¢19103 0073037
0615090 0Oe71446
0411933 0067642
0e09472 0462476
0407576 0656796
0606132 0651243
0e05041 0446194
0604218 0e41806
0403596 0438097
0003123 0435012
0002761 04326469
0602480 0430382
0602261 0428670
0402088 0027266
001951 0426112
0601842 0425161
0601753 0024377
0e01681 0423728
001623 0423190
0401575 0422743
0601536 0422371

GRAD

0407169
007778
008749
0010178
0el2344
0e15807
0e21239
0428099
0433790
0436655
0437005
0435364
0e32168
0428238
0424605 -
021910
04202644

0419404
0e19199
0e¢19430
0019969
0420724
0¢21628
0622629
0423693
025362
027097
0e28864
0430585
0e32148
0e33467
0e34514
0e35329
0435990
0636569
0e¢37100
0e¢37585
0e38015
0e38382
0038686
0038934
0639134
0039295
0039423
0039527
0039611
0639679
0039734
039779
0e39816
039847
0039872
0039893
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NU 1=
LOG T

3:400
34450
34500
34550
34600
34650
34700
34750
34800
34850
34900
34950
44000
44050
44100
44150

44200
44250
40300
44350
44400
44450
44500
44550
44600
4e675
44750
46825
44900
44975
5050
50125
54200
5275
54350
50425
5500
5575
54650
5725
54800
54875
5950
60025
64100
60175
64250
66325
6400
6475
66550
66625
64700
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06494117647
LOG RHO

~8+00000
~7¢38226
~6485864
~-6e43805
~6412795
=5092394
=5479485
~570082
-5461853
~5¢53788
-5045227
=-5435343
~5423060
~5¢07429
~4488251
4466263

LaG P

3409294
3479749
4440659
4090835
529217
5056071
5674672
589354
6002696
6015821
6629448
6e44458
6662010
6683141
7408112
7036187

TABLE 240540

MOLe H

0e46256
033383
0622119
013066
0006654
0402919
0401192
000503
000232
000120
000069
0400046
0400034
0400029
0400028
0400029

MOLECULAR HYDROGEN CUT

~4642698
~-4418713
=3+95192
~3472681
~3¢51470
=-3431671
=3413275
=-2696206
~2480356
-2¢58626
-2439080
=2421436
-2405371
=190513
-1476499
~1463029
-1449913
~1437078
=1e24511
~1¢12208
~1600142
-0e88271
-0e76551
-0e64945
-0e53423
-0e41963
=-0e30549
~0e19170
~0407816

0403516

0e14833

0e¢26138

0e37432

0e48719

059999

0e71274

0482545

7466100

7496598

826739

8455921

8483804

9¢10242

9635216

9458784

981041
10012195
10040931
10667525
10692306
11415662
11437993
1159639
11480827
12401655
126422147
12042311
12462178
12481796
13401216
13420485
13439639
13458706
1377707
13496658
14415570
14634451
14453308
14072145
14490967
15409777
15428576
1547367
15466151

000000
0400000
0400000
0400000
0+00000
0400000
000000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
000000
000000
0400000
000000
000000
0400000
0400000
000000
0400000
0400000
0400000
0400000
0400000
0400000

319

ATe H

0453744
0e¢66617
0e77881
0486934
0693346
0e97081
0498808
0499495
0699756
0499834
0699777
0499513
0098875
0497642
0695643
0492834

OFF AT LOG T =

0489321
0485179
0.80583
0e75673
0s70583
0465438
0460359
0455456
0650817
Oe 84466
0e38873
0¢33993
0429780
0626215
0423280
0420931
0e19086
0el7641
0616491
0e15554
0e14776
0614123
0613574
013111
0412723
0612396
0e¢l12123
0¢11894
0611701
0411540
0e11405
0e¢11292
0611197
0e¢11118
0¢11051
0010995
0610948

HE ONE HE TwO
1400000 0600000
1600600 0400000
1400000 0400000
1600000 0000000
1400000 0400000
14Q0000 0400000
1400000 0000000
1400000 000000
1400000 000000
1400000 0400000
16400000 0400000
1400000 0400000
1400000 0600000
1400000 0400000
1400000 0000000
0499997 0400003

4415
0699985 (0400015
0499947 0400053
0099839 0600161
0699570 0400430
0498970 0001030
097759 0602241
0095546 0404454
091879 0408121
0686399 0413601
Qe74760 0025239
0460536 0439451
046407 0653507
0434408 0665197
0625178 0473453
0¢18395 077839
0613445 0478095
0e 09799 0674329
0607105 0667426
0e05140 0458901
0e03737 0650254
0402755 0642467
0402075 0435943
0601604 0430698
001276 0426570
0601043 0423348
0e00874 0020835
06400752 0418866
0600660 0417316
06400591 0416086
0e00537 0s15104
0600496 0el14314
0600463 0613676
0600437 0613156
000416 0412732
0600400 0412383
0600386 0412096
0e¢00375 0411859

GRAD

0606686
0e07588
0408970
0e11257
0es15458
0022776
0031190
0036376
0e38146
0637726
0035349
0e31101
0026024
0021647
0418717
017114

0016452
0016422
0e16813
0e17500
018400
0e19454
0020613
0e21838
0623107
025083
027157
0e29266
0631249
0632923
0e34184
0635062
0e35713
0e36303
0436900
0637483
038005
0638440
038784
0639050
0639253
00395408
0e39528
0639620
0639692
0639749
0639795
0639831
0039861
0639885
0639904
0639920
0639933
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NU 1 =
LoG 7

3,400
34450
34500
34550
3,600
34650
34700
3,750
34800
34850
34900
34950
44000
44050

44100
44150
44200
44250
44300
44350
44400
4et50
40500
44550
44600
44650
44700
44750
44800
44850
44900
44950
54000
5050
56100
5150
54200
54250
54300
5350
54400
54450
54500
56550
54600
54650
5.700
54750
54800
54850
54900
54950
6000
64050
64100
66150
64200
6250
64300
6350
64400
64450
64500
64550
66600
66650
66700
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0694117647

LOG RHO

~8450000
~T7489301
~Te42119
~7410209
~6492079
-6481332
-6472952
-6465133
-6457242
-6448675
-6438327
-6624479
~6405565
-5481464

LOG P

2064324
3433687
3488931
4427916
4452048
4¢68143
4481630
4494487
5607402
521016
536493
5455658
5480202
6410318

TAGLE 240640

MOLe H

028973
0617771
009205
0403780
0601263
0400406
0600143
0400057
0400026
0400013
0400008
0400006
0400005
000005

MOLECULAR HYDROGEN CUY

~5453671
-5624204
~4494726
~4e66323
~4439603
~4414847
~-3692125
~-3471370
=3452434
-3435126
-3419264
-3404701
=24¢91331
~-2479052
=-2e67736
~2457230
~2e47361
-2437955
-2428855
~2419938
~2¢11127
=2402401
-1493776
-1485285
~1e76945
-1468760
=-1460713
-~1452783
-1le44947
-1.37183
-1429475
~1421810
~1,14178
~1406571
~0e989R83
~0e91411
~0483850C
~0e76300
~0e68757
~-0e61221
~Ce53690
~0s46163
~0e38640C
-0e31120
-0423603
~0e16088
-0+08575
-0401064

0e 06447
0613955
0621463
028970
036476

6044488

6480605

Tel6907

Te52227

7485889

Bel7562

BelT7137

8e74649

900229

924052

946297

Q467108

9486591
10404847
10622004
10e¢3822¢4
1053693
10668602
10483129
10697418
11411563
1125597
11439505
11653254
11466823
11480208
1193425
12406498
12619455
1232319
12645110
12457845
12470537
12683195
1295825
13408434
13621026
13433604
1346170
13458727
13471275
13483817
13696354
14408886
14621413
14433938
14646459
14458977
14471494
14484008
14496521
15409032
15471542

0400000
0400000
0400000
0400000
0400000
0400000
0+00000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400009
0400000
0400000
De00000
0400000
000000
0400000
0400000
0400000
0400000
0400000
0400000
N400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000

320

ATe H

0s71027
0482229
0490795
0696220
0498737
0499594
0699856
0499935
0e99938
0699848
0499542
0498766
0497197
0s54618

HE ONE

100000
1400000
100000
1400000
100000
1.00000
100000
1400000
1400000
100000
100000
1400000
1400000
100000

HE TwWO

0400000
0400000
0400000
0400000
0400000
0400000
000000
0400000
0400000
000000
0400000
0400000
0400000
0400000

OFF AT LOG T = 4,05

06491030
0686572
0e81439
0e75812
0669857
063730
0457582
051567
0e45833
0e40506
0635665
031329
0627471
0624052
0621042
0618422
0el6174
0614281
Nel2712
Del1431
0410397
009560
0«08874
0408299
0407808
0407382
0407007
0406678
0406387
0606132
0405907
0405710
NeN5537
0¢05385
0405251
De05134
0405031
0e 04940
Ce 04860
0604789
0604727
004671
0404623
004580
QeN4541
0e 04508
OeC4478
0e04451
004427
0eNL4LO6
0e04388
0604371
0e04356

0499998
0699993
099971
099902
0699711
0699240
0698192
0696083
0692260
0686085
0e77314
0666439
0654645
0643297
0e33398
0e25368
0e19156
Os 14465
0610942
008277
0406238
004667
0e03462
0602551
0601875
001382
0401028
0600774
0400593
000463
0400368
000299
0400247
0400208
000178
0400155
0400136
0400122
0e00110
000100
De¢00092
Ne 00086
0400080
0600076
0400072
Ne 00069
000066
0eDO064L
0400062
0400060
0+00058
0+ 00057
000056

0400002
0400007
0600029
0400098
0400289
0400760
0401808
0403917
007740
0413915
0022686
0433559
0445346
0456664
0666465
0e74223
0479780
0483081
083998
0482354
0478118
0671628
06463625
0455047
0446735
0439247
0432838
0427536
0423238
0419792
017039
0e14838
0e13071
0e11646
0e10488
009541
0408760
0¢08113
007572
0407118
0406734
0406407
0406129
0405890
0405685
Ne05507
Ne05353
0005220
0e05103
0605001
0604912
Ne04834
0604765

GRAD

0406606
0e07975
0410555
0el6265
0e26524
0435100
0438430
0439062
0438088
0634992
0029442
0623085
0e18205
0e15390

0614091
0s13716
013905
Oel4463
015290
0616325
0617527
0418855
0420268
021733
0e23247
0e24837
0426523
0428277
0430014
031620
0432986
034036
034753
0635195
0635489
0635776
0e36143
0636599
0437104
037601
0638050
0e38431
0e38741
038988
0e39182
0639334
0639453
0e39548
0639623
0e39683
0e39732
0639772
039805
0639833
0639856
0439875
0e39891
039905
0639917
0639928
0439937
0639944
039651
0639957
0639962
0639966
0439970
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TABLE 240740

NU 1 = 0494117647

LOG T LOG RHO LOG P MOLe H ATe H HE ONE HE TWO GRAD
34400 ~9400000 2619020 0014807 0485193 1400000 0400000 0407087
34450 ~8e4724C 279769 0406659 0093341 1400000 0400000 0409971
34500 ~8415162 3418618 0402128 0497872 1400000 0400000 0417728
34550 ~7499605 3439818 0400532 0499468 1400000 0600000 Qe30603
34600 ~7.90328 3454256 0600136 0699864 1400000 0400000 0637596
34650 ~7482447 36867176 0400040 0499959 1600000 0000000 0439367
34700 -7474805 3679821 0400014 0699987 1400000 0600000 0439487
34750 ~Te67019 3492629 0400005 0699969 14000C0 0600000 038386
34800 ~7e58492 4406194 0400003 0699882 1400000 0600000 0634849
34850 =-Te47767 4422049 0600001 0699565 1400000 0400000 0428019
34900 -T7«32211 4442966 0400001 0698677 1400000 Ne0D0000 0420414
34950 =7409328 Ge71612 000001 0696770 1eC0000 Ce00000 0015248
44000 ~6679231 5007953 (000001 093588 1400000 000000 0012694

MOLECULAR HYDROGEN CUT OFF AT LOG T = 4400

44050 6444572 5649271 0600000 0489203 0699999 0400001 0411708
44100 -6408355 5692432 0400000 0483844 0699997 0400003 0611563
44150 -5472728 6035168 0600000 0677752 0099986 000014 0011902
44200 ~5438946 6676132 0400000 0671138 0699948 0400052 0612562
44250 ~5407644 Teld614 (0e00000 0464187 0499828 0600172 0613472
44300 ~4 479084 7450301 0De00000 0657077 0699498 0600502 0614599
44350 ~4453295 783119 0400000 0649995 0498672 0401328 015923
44400 -4430157 8413152 0400000 0443138 0696811 0603189 0617422
4e450 ~4409445 8040601 0400000 0636711 0693038 0406962 0619051
44500 ~3450865 8465745 0400000 0430896 0686298 0413702 020753
44550 ~3e474123 8488878 0400000 0425807 0675966 0624034 022511
44600 =3458998 9610223 000000 0021454 0662674 0637325 0024391
44650 -3445361 929911 0400000 0617765 0448383 0651611 026466
44700 -3433098 948054 0400000 0e14655 0635321 0664650 028694
4e750 ~3422032 9464836 0e000N0 0612064 0424838 0675041 0630894
44800 -3411917 9480519 0e000N0 0409944 0617162 082428 032826
44850 -3402481 995401 0400000 0408247 0411831 0486966 0634289
44900 =2493460 10609778 0400000 0006917 0008204 088723 035169

44950 ~2484622 10623915 0400000 0405894 0s05721 0487409 0035486
54000 ~2475801 10438006 0400000 0405118 0603985 082585 Q635447
54050 ~2e66942 10452128 0400000 0e¢04531 0602745 0474277 0435393
54100 =2458101 10666226 0400000 0604078 06401857 0663460 0035594

54150 ~2449385 10480182 0400000 0403715 0401232 051799 036102
54200 =2e¢40876 1093904 0400000 003411 0600807 0e40881 0636795
56250 ~2432597 11407361 0400000 0403150 0600527 0431647 037507
54300 ~2e24522 11420579 0400000 0602925 0600348 0424356 0038128
54350 -2416608 11433606 0400000 0602729 0600233 0418832 0638617
5¢400 -2408811 11446490 0400000 0002559 0000161 0614731 0438979
56450 -2.01098 11459272 0400000 0602413 000114 0411706 039240
54500 ~1e93442 1171982 0400000 0002287 0400083 0409468 0039427
54550 ~1485826 11484641 0400000 0602179 0400062 0e07798 0039561
54600 ~1478239 11497263 0400000 0402086 0400048 0406538 039658
54650 ~1e70672 12409859 0400000 06402005 06400038 0405576 0439730

54700 -1e63119 12622435 0400000 0601935 0400031 0404830 0439783
56750 ~1e55577 12634997 0400000 0601875 0600025 0404246 0639824

50800 ~1448044 12447547 0400000 0601822 0000021 0603782 0439855
54850 ~1e40516 12460088 0400000 0601776 000018 0403410 039880
54900 ~1e32993 12472623 0000000 0601736 0000016 0403107 0039899

5950 ~1e25474 12485152 0400000 0401701 0600014 0602860 0439915
64000 ~1e17959 12097677 0600000 0001671 0400013 0402656 039928
60050 =1410445 13410197 0400000 0601644 0600012 0002485 0639938
64100 ~1e02934 13422715 0400000 0401620 0400011 0002343 0439947
64150 ~0e95424 13435231 0400000 0001599 0600010 002222 0e39954
6200 -0e87916 1347744 0600000 06401581 0600009 00212C 0039960
60250 =0e80408 13060256 0600000 0401565 0600009 0002032 039965
60300 -0e72902 13672766 0400000 08401550 0600008 0601958 039970
64350 =0465397 13485275 0400000 0001538 0400008 0401893 0439974
64400 ~0e57892 13497782 0400000 001527 0400007 0401837 0439977
6450 =0450388 14410289 000000 0601517 000007 001789 0639980
64500 -0e42884 14422795 0400000 0601508 0000007 0601747 0039982
64550 -0+35381 14435300 0400000 0401500 0400007 0401711 039984
64600 -0.27878 14447805 0400000 0001493 0000007 0601679 0839986
64650 -0420376 14460309, 0400000 0401487 0000006 0601651 039988
64700 ~0e12874 14472812 0600000 06401482 0400006 0401626 0039989

321
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NU 1 = 0094117647

LOG T

34400
34450
34500
34550
34600
34650
3700
3,750
34800
34850
34900
36950

44000
44050
44100
44150
44200
44250
44300
44350
44400
40450
44500
44550
44600
40650
44700
44750
44800
44850
44900
44950
54000
54050
54100
5150
54200
56250
5300
54350
5¢400
54450
54500
5550
54600
56650
54700
5750
54800
5850
5900

54950

6000
60050
64100
64150
60200
66250
66300
60350
6400
50450
66500
6550
60600
60650
60700
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LOG RHO

-9450000
~9¢14159
-8498794
-8489933
~8482199
~BeT74626
~B8e66956
~8458699
-8e48352
=8432552
-8¢07396
=T7e72582

LOG P

le72206
2014808
2435713
2049679
262434
2675012
2487688
3400970
3e16421
337554
3468498
4409665

TABLE

MOLe H

0406146
0401661
0400327
000067
0400016
000005
0400002
0400001
0400000
000000
0400000
0400000

MOLECULAR HYDROGEN CUT

~T7431814
~6489217
—~6e47551
-6408333
~5e72297
~5439736
-5410686
-4485024
~4462489
~4442689
~4425168
~4409568
~-3495730
~3683547
-3672789
=3¢63093
=3¢54074
~3e¢45376
=3¢36693
~3427820
3418749
=3409673
-3400817
~2e92292
=-2484082
-2476113
-2e68309
=2460609
-2e52976
-2¢45385
-2437821
=-2430275
-2422740
-2e15214
=-2e07694
=-2400178
~1e92665
-1485155
~1e77646
-1470139
~1062633
-1¢55128
=-leb47624
-1440120
-1e32617
-1e25114
~lel7612
-1610110
-1602608
=-0e95107
~0e87605
-0480104
=0e72603
-0e65102
~0e57601

4457261
5407000
555978
6002574
65445976
6485833
Te22056
Te54726
Te84071
8410461
834355
8656124
8475934
8093892
910240
9425367
9439702
9653642
967536
9681625
995931
10410250
10624329
10638038
10451387
10664457
10477335
10490087
11402759
11415379
1127965
11440529
11453077
11465615
11478144
11690667
1203186
12415702
12628215
12440726
1253235
12465743
12478250
12490755
13403260
13415765
13428268
13640772
13453275
13665777
13478279
13490781
14003283
14415784
14428286

0400000
0s00000
0600000
0400000
000000
0400000
0400000
0400000
0+00000
0400000
0400000
000000
0¢00000
0400000
0400000
0400000
0400000
0400000
000000
000000
0400000
0400000
0400000
0400000
0400000
000000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
000000
0400000
0400000
0400000
0400000
0400000
000000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
000000

322

240840

ATe H

093854
0098339
0699673
0699933
0e99983
0099993
0499985
0699926
0699674
0698853
0696887
0093427

OFF AT LOG T =

0488574
0482626
0e 75867
0668530
0460821
0652940
0e45105
0637562
0430580
0624420
0619250
0615068
0611733
0409088
0607020
0605443
0e¢04270
0603412
0402797
0402360
002047
0s01812
0e01624
0601466
0e¢01330
0001213
0e01114
Ce01030
000960
0600900
0400849
0400806
0400769
0e00738
0600711
0+00688
0s 00668
0e 00650
0400635
0400622
0400610
000600
0e00591
0400583
0e 00576
0e 00570
000565
000560
0s00556
000552
0600549
0e 00546
0e 00543
0e00541
0400539

HE ONE HE TWO
1400000 0600000
100000 0400000
1400000 0400000
1600000 0400000
1400000 0400000
1400000 0400000
1400000 0400000
1400000 0400000
1400000 0600000
1400000 0600000
1400000 Q00000
1400000 0600000

3495
1400000 0600000
0099999 0600001
0499995 0400005
0699978 0600022
Q0699917 0600083
099727 0600273
0699189 0400811
0697812 0402188
0094631 0605369
0e88157 0411843
O0e77055 0622945
0e61717 0438283
Qe44969 0455028
0e30250 0669733
0e19353 (4805632
0el12155 0687511
0007670 0491206
0e04912 0691856
0603182 0088869
0602055 (0681374
0e01300 0669519
0e00794 0055255
0e 00470 0e&41345
0000273 0629754
0e¢00159 0621072
0400094 0014963
0e00058 0410785
0e 00037 0407945
0400024 0406000
0600017 0604647
0e00012 0403688
0400009 0602995
0e 00007 0002485
0400005 0e02102
0600004 0001809
0e 00003 0401582
0e 00003 Ce01404
0600002 0001261
000002 0601147
0e00002 0601053
Ce00002 0e00976
0e00002 000912
0e¢00001 000859
0600001 0400813
0400001 0600775
0600001 000743
0s00001 (600715
0400001 0600691
0#00001 0400670
000001 0600652
000001 0400637
0e00001 000623
Ce00001 000611
0e 00001 0600601
0400001 0400592

GRAD

0408780
0617196
031917
0638391
0639661
0639736
0e38940
0e35812
0e28511
0el9594
0613719
0e¢11070

0el0146
0e10057
0010422
0611090
0el12001
Oel3145
0sl4526
0el6151
0617989
019947
0621943
0e24067
0e26512
0e29245
0e31916
0634103
035526
0436064
0435800
0e35171
0e34823
0e35126
0¢35966
0636986
0e37895
0e38578
0439045
Ce39351
0439550
0439680
0e39766
0639825
0639866
0939895
0639917
0639933
0635945
0e39954
Ce39962
0439968
0639973
0639977
0639980
039983
0639985
0439987
0039989
0639990
0639991
0639992
0639993
0039594
039995
0639995
0639996
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NU 1 =
LOG T

34400
3e450
34500
34550
34600
34650
34700
34750
34800
34850
34900

3950
44000
44050
44100
46150
44200
46250
44300
44350
44400
44450
44500
44550
44600
44650
44700
44750
44800
44850
44900
44950
54000
54050
5100
54150
56200
54250
5300
54350
5400
5450
54500
54550
54600
54650
54700
50750
54800
54850
54900
54950
64000
64050
60100
62150
64200
64250
66300
64350
66400
60450
66500
66550
64600
60650
64700
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094117647

LOG RHO

=10400000
-9.80258
~9470855
~9463090
~9455538
“Fe47967
=9440094
~9430869
=9417178
~8493722
-8457935

LOG P

1623754
149228
1463759
1e76545
1489101
2401675
2014558
2428840
2047753
2076850
318896

TABLE 240940

MOLe H

0602193
0400377
0400063
0400013
0400003
0400001
0400000
0400000
0400000
0600000
0400000

MOLECULAR HYDROGEN CUT

~8e13448
~T74¢65699
-7¢18496
~6473908
~-6e32935
~5495999
=5463213
~5434506
~-5409657
-4488259
=4469705
=~4453391
-4439034
-4426575
~4415796
-4406247
~3e97436
~3488935
~3480366
~3471443
-3462146
~3452783
-3443716
~3435103
~3426893
~3418962
-3411204
~3403547
~2095949
=2488385
~2¢80842
=2¢73313
=2¢65791
-2e¢58276
~2e¢50764
=2e43255
=235747
~2e28242
=2¢20737
=-26413233
=2405730
~1498227
=1¢90725
-1683223
=-1475722
-1468220
~1460719
~1453218
-1e45717
-1438216
~1430716
=1423215
=1e15715
=1408214
=1¢00714
=0e93213

370214
4e25173
4eT79798
5431895
5480377
6024754
6064855
7400697
Te32456
7e60507
7485453
8407925
8e28227
Be4b6417
Beb62727
8e77640
8491699
9405381
919112
9e33222
Se47747
9462357
9476648
990436
1003770
10616783
10629596
10642291
10654915
10667497
10480053
1092593
11405122
11017644
1130161
1le42674
1155185
11467693
11480200
11492706
12005211
12417715
12430219
12442722
12455224
12667726
12480228
1292730
13405231
13417733
13430234
13642735
13455236
13467736
13480237
13492738

0400000
0400000
0400000
0600000
0400000
0400000
0400000
000000
0400000
0400000
000000
0600000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
000000
0400000
000000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
000000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000

323

ATe H

0697807
0099623
0099937
0699987
0699996
0e99995
D0e99969
0699832
0699283
0097694
0694499

HE ONE

1400000
1400000
1400000
1400000
1400000
1400000
1400000
1400000
1400000
1400000
1400000

HE TwO

0400000
0400000
0e00000
0400000
0e¢00000
0e¢00000
0600000
0400000
0400000
0400000
0400000

OFF AT LOG T = 3490

0089691
0683603
0676570
068858
0660689
0652280
0643868
0635732
028193
0621591
0e16185
0612011
0e08872
0e06518
0004772
0603512
0002624
0402009
0401587
0601302

0e01107 .

0400965
000853
0400757
0400676
0400607
0400550
0s 00502
0600463
0e 00430
0400402
0400379
0600359
0000343
0400328
0400316
0400306
0400297
0e¢00289
0400282
0600276
0600271
0s 00266
0400262
0400259
0400255
0600253
0e 00250
0e0024¢
0600246
0e00245
0600243
0600242
0e00241
0400240
0000239

1400000
1400000
0699999
0699993
0699969
0e99883
0e99608
Ce98807
0e96687
0891679
Oe81647
0e65787
0646940
0630000
0el7855
0010359
0e06059
0603627
0s02216
0e01355
0600806
0600457
000247
000130
0400068
0400037
0400021
0e00012
0400008
0400005
0400003
0400002
0400002
0000001
0600001
0400001
0400001
0400001
0400000
0600000
000000
0400000
0400000
0000000
0400000
0000000
0400000
0400000
0¢00000
0400000
0400000
0000000
0600000
0400000
0400000
0400000

0400000
0400000
000001
000007
0400031
0600117
0600392
0¢01193
0603313
0e¢08321
0¢18353
0e34213
0e¢53059
0669993
0682104
0689448
093181
0e93856
0490785
0e82542
0668900
0e52394
0e36847
0e24694
0e16279
0el1l0816
0607349
0e05142
0403712
0402765
0e02121
0e01672
0401351
0e01117
0400942
0¢00809
0400707
0400626
0600562
0400510
0400468
0600434
0400405
0400381
0400361
0400344
0400330
0a400317
0400306
0400297
0400289
0000282
0400276
0400271
0600266
000262

GRAD

0613201
029126
0438063
Ce39681
0e39876
0039535
0437662
0431640
0e21691
Cel4006
0e10492

0609263
0609064
0e09326
0409919
0610758
0e11835
0el3173
Osl4812
0616766
0el18951
Ce21166
023397
0625996
0029095
0632219
0e34721
0636243
0e36658
0e36017
0e34854
Oe34147
Oe34471
0635597
0036925
0e38021
0e38771
0639236
0e39516
0639684
0639786
039850
0639892
0039920
0039939
0639953
0639962
0439970
0639975
0439980
0439983
0639986
0s39988
0439990
0639991
0439992
0039993
0039994
0639995
0039996
0639996
0639997
0439997
039997
0639998
0039998
0039998
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NU 1 =
LOG T

34400
34450
34500
34550
34600
34650
34700
34750
34800
34850
30900

34950
44000
44050
44100
44150
44200
46250
44300
44350
44400
40450
44500
44550
44600
44650
44700
4e750
44800
44850
44900
44950
54000
54050
54100
50150
54200
54250
54300
5350
54400
50450
54500
54550
5600
5650
5700
56750
54800
54850
54900
54950
64000
64050
66100
66150
64200
6e250
64300
64350
64400
64450
64500
64550
64600
66650
64700
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0e94117647
LOG RHO

-10450000
~10438164
~10430151
-10e22581
-10e15054
-10e0742%
~-9e99194
-9488370
“9469797
-9437578
~8492654

LOG P

Qe74345
0091435
1404482
117057
129586
le42217
1655470
le71402
1495375
2433585
2485173

TABLE 241040

MOLa H

0400725
0600100
0400016
000003
0600001
0400000
0400000
0400000
0400000
000000
0400000

MOLECULAR HYDROGEN CUT

~8441386
-7489233
-7039287
-6493069
-6e51254
~614091
-5481605
~5453670
~5429971
-5409888
~4492546
-4477324
~44,64146
-4452933
-4443228
-4 434437
4426055
=4417647
-4408820
-3499445
-3489751
~-3480367
~3471544
~3463238
~3455279
~3447523
~-3439876
-3432290
-3,24737
-3,17203
~3409681
-3402165
-2494654
~2487146
-2479640
~2472135
-2464631
-2457128
~2649626
~2442124
~2e34622
-2e27121
-2419620
~2e12119
~2404618
-1697117
-1489616
-1.82116
~1474616
~1467115
-1459615
-1e52114
-1e44614
-1637114
-1429614
-1e22114

3443604
4403210
4e60T743
5014581
5463967
6408589
648361
683349
7613821
Te40375
763912
785101
8404029
8420776
8435831
8049846
8e63379
8076916
8490899
9405518
9620436
9435061
9445068
9662499
9475536
9488342
1001019
10413626
10426193
10438736
10451266
10463787
10476302
10488813
11401322
11413829
11626334
11438839
1151343
11463846
11676348
11488850
12401352
12413854
12426355
12438856
12451357
12463858
12476359
12488859
1340136C
13413860
13426361
13438861
13451362
13463862

0400000
0400000
0400000
0400000
0600000
0400000
0400000
0400000
0400000
0600000
0400000
0400000
0400000
04000090
0400000
000000
0400000
0400000
0400000
0400000
0400000
000000
000000
0400000
Ne00000
0800000
0400000
0400000
0400000
000000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000

324

ATe H HE ONE HE TWO
0699275 1400000 0e00000
0699900 1400000 0400000
0099984 1400000 0600000
Ne99997 1400000 000000
0099998 1400000 03400000
0699991 1400000 0400000
00499939 1400000 0400000
0699675 1400000 0400000
0498690 1400000 Ce00000
0496209 1400000 0400000
0491909 1400000 0400000
OFF AT LOG T = 3490
0686070 1400000 0e00000
0479089 1400000 0400000
0ea71281 0499998 0400002
0062892 0499991 0600009
0654149 0699959 0600041
0645296 0499845 000155
0e¢36621 0499470 0400530
0028475 0e498341 C(Ce01659
0421256 0695252 0604748
0615335 0687874 0412126
0410868 0873746 0026254
007673 0053931 0446068
0405400 034152 0465846
0e03783 0e19463 0480523
0602660 0410593 0489325
0e¢01901 0005784 0093835
0601394 0603250 0695268
0e01059 0401884 0493325
0400840 0601105 0486235
0600696 0400634 0672691
0400597 06400344 0454783
0600521 0400175 0837300
0600456 0000085 023767
0400401 0000041 Q14771
0400355 0400020 0409248
0¢00317 0400011 0405943
0400286 0400006 0403954
0400261 0400003 0402730
0400240 0400002 0401954
0600222 0000001 0001447
0400208 0400001 0401106
0600196 0400001 0400869
0400185 0400000 0400701
0400177 ©0¢00000 0400579
0400169 06400000 0400488
0000163 0400000 0e00418
0e00158 000000 0400365
0400153 0400000 0600323
0600149 0400000 0a00290
0600145 0400000 0400263
0400142 0400000 0400242
0400139 0400000 0400224
0400137 0400000 0400209
0400135 0400000 0400197
0400133 0400000 0400186
0400132 0600000 0400177
0600130 0400000 0400170
0400129 06400000 0400163
0400128 06400000 0000158
0400127 0400000 0400153
0000126 0400000 0400149
0400125 0600000 0400145
0600125 0400000 0400142
000124 0400000 0000140
0400123 0400000 0400137
0400123 0000000 0400135

GRAD

0621494
0636211
0639481
039906
06339854
Ce39110
0e35657
0026666
0616430
0610921
0408903

0408369 °
0408483
0408950
0s09673
0el0631
0ellB849
0el3385
Cel5308
0el7618
0420089
022416
0e24910
0428107
0e31660
0034648
0636523
0e37158
0e36509
0634939
0833635
0633647
0e34881
0e36516
0637873
0038761
0639281
0839572
0e39736
0439830
0e39887
0439921
0639943
0639958
0639968
0e39975
0439980
0439984
0039987
0e39989
0639991
0439993
039994
0439995
0639995
0439996
039997
0439997
0639997
0639998
0e39998
0639998
0639998
0639999
0639999
0039999
0439999
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NU 1 =
LOG T

34400
3450
34500
34550
34600
34650
34700
34750
34800
34850

3+900
34950
44000
44050
44100
44150
44200
46250
44300
44350
44400
46450
44500
44550
44600
44650
44700
44750
44800
44850
44900
44950
54000
54050
54100
56150
54200
50250
54300
5350
54400
56450
54500
54550
54600
54650
54700
56750
54800
54850
54900
50950
64000
64050
64100
64150
64200
64250
64300
64350
66400
6e450
6500
64550
6600
64650
64700
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0694117647
LOG RHO

=11+00000
=10491073
=10483420
~10e75897
~10468363
=10460631
=10451793
~10438434
~10413299

=-9471992

LOG P

0024545
0e38555
0e51218
0663743
0676278
0489015
1402892
1e21442
le52211
1le99871

TABLE 241140

MOLs H

0400233
0400030
0400005
0400001
0400000
0400000
0400000
0400000
0400000
0400000

MOLECULAR HYDROGEN CUT

-9419485
~-B8e63217
-8407983
~T7e56204
~7408991
-6466809
-6429809
-5497977
~5471146
-5448848
-5430130
~-5413874
-4499675
~4487652
=4477510
~4468574
~4460227
—-4451990
~4 443395
~4434076
~4424181
-4414387
~4405220
-3496720
~3488678
-3,80891
-3673239
~3¢65654
-3458105
=~3450575
=3e¢43056
~3635543
~3e28035
~3420529
=3413024
~3405521
-2498018
=2090516
~283015
~2e¢75513
-2468012
=2¢60511
~2¢53010
=2e45510
~2438009
~2430509
~2423008
-2415508
-2408008
-24¢00508
-1e493007
~1485507
~178007
~1470507
~1463007
~1e455507
-~1448006

2059379
3423056
3485910
4045389
5400287
5450068
594513
6433569
6667338
6696240
721234
743504
7463502
7481103
Te96617
810778
Be24263
B8e37605
8e51320
8465824
8480972
Be96029
9410405
9424043
9437169
9450004
9462686
975289
9487849
10400387
10612911
10e25428
1037940
10450448
10662954
10675459
10487963
11400466
1112968
11425470
11437972
11450473
11462974
11675475
11487976
12400477
12412977
12425478
12437978
12450479
126462979
12475480
12487980
13400480
13412980
13425480
13437981

0400000
0400000
0400000
000000
0400000
000000
0400000
0400000
0400000
0400000
000000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
000000
0400000
000000
0400000
0600000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0600000
06000N0
0400000
0400000
0400000
0400000
000000
0400000
0400000
0400000
000000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000

325

ATe H

0099767
0699970
0699995
06099999
0499998
0699983
0699888
0099422
0697847
0094419

HE ONE

1400000
1400000
100000
14000060
1400000
1400000
1400000
1400000
1000000
1400000

HE TWO

0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000

OFF AT LOG T = 3485

0e89148
0682468
0e74769
0666337
0e576412
0648237
0039097
0630345
0e22414
0e15768
0410730
0607243
Ce04898
0603302
0602226
0601522
0601069
0600778
0600592
0600475
0400399
0400343
0400297
0600258
000225
0600198
0400176
0e00159
0600144
0600133
000123
000115
0600108
0400102
0400098
0600093
000090
0600087
0400084
0400082
0400080
000078
0600077
000076
000074
0000073
06400073
0400072
000071
000071
0400070
0400070
000069
000069
000068
06400068
0400068

1400000
1400000
1400000
0099998
0699988
0099948
099800
0e99298
0e97728
0693294
0a82785
0664271
0042048
0423680
0612275
0e¢06276
0403299
0601807
0e01018
0400570
0400303
0400148
0400068
0e¢00030
000014
0400007
0400003
0400002
000001
0400001
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
04000060
0400000
0400000
0400000
0400000
0400000
0400000
0¢00000
0400000
0400000
0400000
0400000
0400000

0400000
0400000
0400000
0400002
0400012
0000052
0400200
000702
0602272
0006706
0el7215
0635729
0457951
0076317
087698
0693574
0696001
0695514
0450623
0e78887
0660697
0641100
0e25335
0el4961
0e08841
0605367
0s03386
0602228
0401528
001089
0400804
000613
000481
0400388
000320
0e00269
000231
0400202
000179
0400160
0400145
0400133
0600124
0e00115
0400108
0¢00103
0400098
0400094
0600090
0400087
0600085
0400082
000080
0600079
0400077
0400076
0¢00075

GRAD

0030647
0¢38780
0e39844
0639950
0039754
038395
0632755
0021540
0el12723
009097

007976
0e07831
0608137
0408723
0609543
0010608
0el1976
0el3745
0e16012
0e18697
0e21306
0623648
0e26588
0630392
033992
0636427
0637510
0e37201
0835535
0633521
0e32810
0633856
0635764
037483
0438609
0639241
0639576
0639754
0639850
0639905
0439937
039956
0639969
0639977
0639982
0e35986
039989
0639991
0639993
039994
0635995
0639996
0639997
0639997
0639997
0039998
0439998
0639998
0639999
0039999
0039999
Ce39999
0639999
0439999
0439999
0¢39999
0439999
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NU 1 =
LOG T

34400
34450
34500
34550
36600
34650
34700
34750
34800
34850
34900
34950
44000
44050
46100
44150
44200
46250
44300

44350
4e400
40450
44500
44550
44600
4675
44750
44825
44500
4e975
54050
5125
54200
5275
5350
56425
5500
54575
54650
5725
5800
5875
56950
64025
64100
66175
66250
64325
60400
66475
64550
64625
64700
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0«88888889
LOG RHO

~6¢00000
=5461774
=5421604
-4.82735
-4447083
-4415606
=-3488663
~3466228
=~3647975
~3433307
~3421390
~3411292
-3402147
-2493263
=2484116
=-2474325
~2463654
~2452031
~2439544

LOG P

4495399
5040169
5487358
6e33585
6076799
715909
750421
7480226
8405524
B8e26831
8444962
8460907
8675625
8689907
9¢04364
919445
9435440
9e52455
970418

TABLE 3

MOLe H

0690599
0082423
0e72352
061403
0650418
0440020
0630664
0622664
0e16202
0al11305
0407830
0605499
0403997
0403054
0402475
0402135
0401962
0401912
0401961

MOLECULAR HYDROGEN CUT

-2¢27228
~2413781
~2400216
~1486733
-1e73476
-1460531
=1e41803
=1le23961
~1407020
=0490959
~0e75714
~0e61186
~0447251
~0433788
~0420694
-0e07892
0404672
0417035
0429223
041260
0e53165
0e64958
076657
0488277
0499833
1411335
1422793
le34215
1445608
1456976
1468325
1679657
1490975
2402282

989120
10408294
10027668
10647018
10666179
1085043
11412646
11639322
11465025
11489758
12413569
12436554
12458835
12480542
13401788
13422663
13443230
13463536
13483613
14403489
14423190
14442739
14462159
14481468
15400686
15419825
15438901
15457922
15476899
15495838
16014746
16433629
16452490
16071333

0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
000000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0¢00000
0400000
0400000
000000
0400000
0400000
0400000
0400000
000000
0400000
0400000
0400000
0400000
0400000

326

¢01e0

ATe H

0e¢0%9401
0017577
0627648
0638597
0e49582
0659980
0469336
0677336
0483797
0488691
0492158
0694465
095909
0096728
0697065
0696980
0696477
0695543
0e94173

OFF AT LOG T =

0694426
0692451
0490226
0s87821
0485308
0482758
0679000
0675459
0472214
0669280
0e 66640
0e64276
062182
06560353
0e58784
0657460
0e56358
0e55445
0e54691
0654065
053544
0653107
052739
0652428
0e52165
0651942
0651753
0651592
0e51456
0651341
0e¢51243
0051161
0651091
0651032

HE ONE HE TwO
1400000 0600000
1400000 0400000
1400000 000000
1400000 0400000
1400000 0400000
1400000 0400000
1400000 0400000
1400000 0400000
1e¢00000 0600000
1400000 0400000
1400000 0400000
1400000 0400000
100000 0400000
1400000 0400000
1400000 0400000
1400000 0600000
0099998 0400002
0699992 0400008
0499973 0400027

4430
0699921 06400079
0499797 0600203
0099533 0600467
0699026 0400974
098140 0401860
0096723 003277
0493297 0406703
0e88123 0411877
0a81398 0418597
0ea-73707 OQe26264
0065763 04e34124
0658157 0641505
0651243 0647922
0e45158 0653086
0039900 0656874
0635396 0659311
0631557 0460538
0028297 060780
0625541 0660293
0623221 0459323
0621276 058076
0e19652 0456710
0418297 0455335
0sl17172 0654019
0016236 0652802
0015459 0451703
0e¢14813 0450728
0014276 0649872
0413828 0649129
013456 0048487
0613145 0647937
0012885 0647466
0612669 0447064
012487 0646723

GRAD

0el1867
0e¢10716
0410603
0el11119
0012111
0613565
0415552
0e18186
0e21561
0e25559
0629639
0632930
0e34761
0435010
0633997
0032248
0630298
0e28548
0427208

0626335
025885
025780
0625936
0e26278
0626751
0e27623
0e28633
0629745
0830915
0432080
0e33169
0e34132
Ce34949
0635633
0636210
036710
0e37154
0637552
0637908
Ce38223
0438499
038736
0438939
0639111
039255
0639377
0439478
0439563
0439634
0639693
0839743
0e39784
0e39819
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NU 1 = 0088888889

LG T

3,400
3e450
34500
34550
3,600
34650
3,700
3,750
34800
34850
34900
3,950
44000
44050
40100
44150
40200
44250

44300
44350
44400
40450
44500
44550
4e600
44650
44700
44750
44800
4e850
44900
44950
54000
56050
54100
5¢150
54200
54250
54300
50350
54400
5450
54500
54550
50600
50650
54700
54750
50800
54850
5900
54950
64000
64050
64100
64150
64200
64250
64300
64350
64400
64450
64500
66550
66600
60650
60700
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LOG RHO

=6050000
-6004324
=5,59252
5417555
-4480609
-4449006
~-4422880
-4402015
~3485801
=3473198
=3462935
=3453863
-3445126
«3436100
~3426300
=3415371
=3403151
-2¢89714

LOG P

4o4h6608
4499388
5051978
6001449
6046266
6685672
Tel9362
Te47392
Te70267
7489020
8405015
8419539
8433569
8447823
8462860
8479091
8096721
9415702

TABLE 340240

MOLe H

0684161
0673563
0e61806
0049919
0038668
0428608
0620129
0e13459
0408625
0405417
003441
0402275
0401596
001201
0400974
0000853
0400803
0400807

MOLECULAR HYDROGEN CUT

-2675629
=2e60656
=2e45478
=2030393
-2415610
=2001254
=1e87388
~1e74037
=1461203
~1¢48881
~1437061
~1e25729
=1014859
~1604417
~0094360
~0e84641
~0e75209
-0e66019
~0e57028
~0e48204
~-0639520
=0e30959
~0e22506
~0614151
-0405888

0602291

0010393

OelB424
0e26391
0434300
0e42159
0649973
0e57747
0465487
0673197
080881
0e88541
0696182
1403806
1e11415
1619010
126594
le34169
le41734
149292
156843
le64388
1471928
le79463

9435802

956608

9e77722

9498817
10019655
10440083
10460019
10679422
10698278
11416583
11434340
11451558
1168259
1184474
12400244
12415619
12630649
12445386
12459876
12474155
12488255
13402199
13416003
13429680
13443239
13456689
13470038
13483295
13e96468
14409563
14422590
14435556
14448467
14461329
14074149
14486931
14499680
15412399
15425093
15437765
15450416
15463050
15475669
15488274
16400867
16413450
1626023
16438588
16451146

0400000
000000
0900000
000000
000000
0400000
0400000
0400000
000000
0400000
0400000
0400000
0600000
000000
0400000
0400000
0400000
0400000
0400000
0400000
000000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
000000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000

327

ATe H

0015839
0026437
0638194
0450081
0061332
0671392
0e79871
0486541
091373
0094577
0696539
0097666
098250
0698441
0498278
0097730
096746
0095291

OFF AT LOG T =

0094198
0491920
0489313
0686460
0e83451
0s80373
0e77312
0e¢74335
0671495
068819
0e 66319
0663989
0e61821
0459803
057929
0456197
0454606
0453158
0s51851
0450684
0649650
0e48740
047941
0e&47241
0646627
0446087
0e45610
0e45188
0s44811
0644475
Oes4175
0643905
Oe43662
0e43445
QeL3249
0643072
0042914
0042772
0042644
0642529
0642426
0042333
0942251
0e42176
0642110
0442050
0641997
0641949
0e41907

HE ONE HE TwO
1400000 0600000
1400000 0600000
1400000 0600000
1400000 0400000
1400000 0000000
100000 0000000
1400000 0400000
1400000 000000
1400000 0600000
1400000 0600000
100000 0000000
1+ 00000 0400000
100000 0400000
100000 0400000
1,00000 0000000
0699999 0400001
0099997 0400003
0699987 0400013

4e25
0699959 0000041
0s99882 0600118
0099702 0400298
0699325 0600675
0698612 001388
0e97383 0602617
0695444 0404556
0092630 007370
0s88864 0011136
0e84189 0615809
0e¢78776 0021218
0072883 027098
0s66796 0e33151
0660779 0639091
0455034 0044681
0e49691 0649739
Oe44817 0054137
0040427 0657792
0036503 0060660
0433011 0662734
0029909 0664043
027157 0064646
0624717 0064633
0422557 0064106
0420648 0063178
0018965 0661959
0617483 0460545
0616181 059022
0e15040 0657456
08014041 0655899
0013167 0654387
0012403 0052946
0611736 0651593
0611152 0650334
0010642 0649174
0e10195 0048112
0409804 0647145
0409461 0646268
0409160 045475
0e¢08895 0e44a761
0e08663 0644118
0s08458 0e43540
008278 0643022
0s408119 042559
0407978 042144
0407854 0641772
007745 0Qe4l44l
0e¢07648 0Qe4l1144
0s07562 0640879

GRAD

0009728
0009376
0409732
0010567
0011850
0013675
0el6224
0el9744
0624270
0029171
0e33181
0e35363
0635617
0e34333
0432093
029556
0627271
0425536

0e24364
0e23785
023638
0e23812
0e24211
0e24763
0s25415
026136
026910
0027732
0628595
0029489
030392
0031280
0s32126
032908
0e33611
0034232
0034774
0e35247
0835666
0036045
0e36394
0e36721
0637028
0e37318
0037589
0037841
0e¢38073
0s38284
038476
038649
0438803
0638940
0039062
0039171
0639266
0039351
0839425
0e39491
039549
0839600
0839646
0e39686
0439721
0e39753
039780
0639805
0e39827
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NU 1=
LOG T

34400
30450
34500
34550
34600
34650
34700
34750
34800
34850
34900
34950
44000
44050
44100
44150
44200
44250

44300
44350
44400
40450
4500
44550
40600
44650
44700
44750
44800
4¢850
44900
44950
54000
54050
54100
54150
54200
54250
54300
54350
50400
5450
54500
54550
5¢600
54650
56700
54750
54800
54850
54900
54950
64000
64050
60100
64150
6200
66250
64300
64350
60400
6450
64500
64550
64600
60650
60700
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0.88888889

LOG RHO

~7400000
=-6e47358
~5498343
-5454850
~5017741
-4487362
-4463683
-4 46090
-~4433159
4423045
-4014222
-4405707
~3496822
3486979
=3475661
-3462559
=3647707
=3431470

LOG P

3498569
4458905
5015913
567515
6412651
6450760
6481668
7005865
Te24798
7640475
Te54604
7468303
7482339
7497368
8013969
8432503
852969
8475003

TABLE 340340

MOLes H

074263
0461661
0e48892
0e36847
026181
0617365
010678
0406135
0403403
0601912
0601132
0400722
0400500
0400379
0400315
0400287
000283
0400298

MOLECULAR HYDROGEN CUT

=3414490
~-2497097
=2e79849
~2663044
=2e46855
=2¢31355
=2416560
=2¢02454
~1¢89012
=1e76211
=1e64029
=-1452435
-1e41389
~1430838
~1420718
=1¢10963
~1401507
~0e92292
-0e83271
=0e 74409
=0e65681
0657073
-0448576
-0e40185
=0e31893
~0e23695
~0e15582
~0e07548
0400416
008319
Oe16167
0623969
0431730
0639457
0e47153
0e54824
062472
0070101
0e77714
0e85313
06492900
1400476
1408042
1415601
123153
1+30698
1438239
145774
1453306

8498074

9421567

945003

968044

9690488
10e12232
10633245
10453527
106473095
10691965
11410154
11427688
11444605
11460955
11076804
11492221
12407276
12422034
12436548
12450861
12465001
12478988
12492833
13406545
13,20131
13433598
13446955
13460211
13473375
13486458
13699467
l4el2414
14625304
14438145
14450944
14463706
14676435
14489137
1501814
15614470

1527107

15439728
15452335
15464930
15477513
15490087
16402652
16415210
16427762

0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
000000
0400000
0000000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0000000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0,00000

328

ATe H

0425737
0e38339
0e51108
0e63153
073819
0e82635
0e89322
0493865
0496594
0e98076
0498830
0499169
0699219
0098978
0098368
0e97286
0e95658
0693467

HE ONE

1400000
1400000
1400000
1400000
1400000
1400000
1400000
1400000
1400000
1400000
1400000
1400000
1400000
1400000
1400000
0099999
099995
0699979

HE TWO

0400000
0400000
0400000
0400000
000000
0400000
0400000
000000
000000
0400000
0400000
0400000
0400000
0400000
000000
0400001
0400005
0400021

OFF AT LOG T = 4425

0691077
0e87976
0084556
0480927
0677200
0e73479
0e69856
0e 66403
0663163
0660149
057356
0e54766
0652361
0450130
0448068
0e46176
0e 44458
0e42916
0641549
0040348
039302
0438393
0637604
0036916
0636313
0e35781
0435308
034886
0e34506
0e34165
033857
0e33578
0e33327
0433100
0432896
0632711
0¢32545
0¢32395
032261
0632140
0¢32031
0e31934
0e31847
0631769
0631699
0031636
06321580
031530
0031485

0699934
0499816
0499546
0498987
0697947
0496180
0693441
0¢89558
0e 84508
0678454
0e71712
0064672
0657708
0e51110
0445060
0e39644
034867
0630692
0627056
0023893
0021141
0418745
0s16662
0e14853
0e13286
0611933
0410767
0609764
0608904
008166
007533
0406990
0406524
0¢06123
0405777
0005479
0405221
0404997
0404803
0004634
004486
004358
0604245
0s04146
0404059
0403983
06003915
0403856
003804

0400066
0400184
0600454
0401013
002053
0403820
0406559
0e10442
0el5491
0421543
028277
0635291
0642193
0648652
0054424
0659341
0063296
0666227
068117
0668995
0068942
0468083
0666575
0464587
0662284
0459813
0457290
0454805
0652422
0e¢50181
0e48103
046199
0048469
0442906
0641501
0040243
0039120
0e38117
0637225
0036431
0635725
0435098
0034540
0e34045
0e33605
0633213
0632866
0032557
0e32282

GRAD

0s08216
0e08454
0e09167
0s10311
0611994
Qelbs94
0618252
0423532
0e¢29462
034081
0636317
036354
034657
0631786
0e28516 -
0625597
0023436
0022089

0e21392
0021247
0621475
021962
0622620
023386
0624219
0e25097
026020
0e26989
0628001
0629040
0430078
0031078
0432008
0632841
0e33565
0e34181
0634704
0035156
0635559
035934
0e36291
0636636
0036968
0e37284
0437580
0e37854
0038104
0038330
0638531
0038709
0e38866
0039004
0839125
0439231
0439324
0039405
0639476
0639538
0039592
0639639
0439681
0039718
0039750
0439779
0039804
0e39826
039846
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NU 1 =
LOG T

34400
34450
34500
34550
34600
34650
34700
34750
3800
34850
34900
3950
44000
44050
44100
44150
4200

40250
44300
44350
40400
4e450
44500
44550
44600
Le6T5
44750
4e825
44900
44975
54050
5125
5200
5275
54350
5425
50500
56575
5650
5725
50800
54875
5950
66025
64100
60175
60250
6e325
60400
66475
6550
66625
6700
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0.B88888889
LOG RHO

«7450000
~6092044
=6¢40731
=5e97232
~5662210
-5435954
=5417754
~5405296
~-4495784
=4487380
=4479125
~4470354
=4460357
-4448367
-4433838
~4416759
~3¢97694

LOG P

3451546
4417736
4477398
5429125
571987
6405436
6430053
6048265
663129
6076699
6490050
7403916
Tel9067
Te36341
7456352
Te79152
8404177

TABLE 340440

MOLes H

060400
046777
0434060
0622982
0e14088
0407710
0403803
0401792
0400869
0600455
0400251
0600166
0600117
000092
0400082
0400080
000086

MOLECULAR HYDROGEN CUT

-3677514
~3456987
~3436772
=3417274
=2498705
~2¢81143
~2e64573
~2¢48942
=2427119
~-2407110
~1488791
-1le71981
~1e56414
~le41774
-1e27767
~1e14178
-1.00896
-0+87887
~0e75150
~0e62677
=0e50445
=-0e38419
~0e26560
~0e14833
-0603208
0eC8338
0619823
0e31260
0e42661
0654034
0e65383
O0e76714
088031
0699336
110632
1621919

8430558

8457402

8484029

9409987

9435023

9459029

9481998
10403970
10435174
10464396
10491743
1117387
11441596
11464702
11487028
12408823
12430226
12451286
12472011
12492410
13412507
136432344
1351963
13671406
13490711
14409905
14429014
14448054
14467040
14485982
15404890
15423771
1542628
15461468
1580292
15499103

0400000
0400000
000000
0600000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
000000
0400000
0400000
0600000
0400000
000000
0400000
0600000
000000
0400000
0600000
0600000
000000
0400000
000000
0400000

329

ATe H

0039600
0453223
0665940
0e77018
0e85912
0092290
0696197
0698207
0699125
0899522
0699660
0499605
0699301
0698609
0697361
0695438
0e92813

HE ONE

1400000
1400000
100000
100000
1400000
1400000
1400000
1400000
1400000
1400000
1400000
1400000
1400000
1:00000
100000
0499998
0499991

HE TWO

0400000
0400000
0400000
0000000
0400000
0000000
0400000
0400000
0400000
0000000
0400000
0400000
0400000
0400000
0400000
0400002
0400009

OFF AT LOG T = 4420

0689641
0485867
0481703
0e77285
0072746
0e68214
0s63811
0459634
0453916
0e48879
Oel4437
0640498
0637028
0034039
0031547
0029537
027950
0626698
0625692
0e24863
0e24163
023563
0623045
022599
0622214
0e21884
0621602
0021361
0e21156
0620982
0420835
0620710
0420604
0620515
0020440
0420377

0499965
0499890
0499700
0699271
0498400
0696799
0694126
0690082
0e81232
0669758
0457365
0e45764
0435937
0428096
0022006
0el7296
0e13636
0610786
0e08577
0406880
0s 05587
004606
0603864
0403302
0602873
0602543
0602287
0402087
0401929
0401804
0401703
0e01622
0s01555
0401501
0e01457
0001421

0400035
0400110
0400300
0400729
0601600
003201
0e05874
0e09918
0018768
0e30236
0642591
0e54032
0463350
0469915
0473425
0473832
071459
0467027
0061452
0455566
0449951
0044922
040592
0436953
0033938
0e31458
0629425
0027760
0026395
0425273
0e24350
0423588
0422958
0022436
0022002
0621641

GRAD

0607275
0407907
008948
0610542
0413091
0e17370
0623944
0431083
0635770
037513
0437066
0634796
0431097
0426913
0+23305
0420793
0s19342

0418694
0418635
0418975
0s19588
0020384
0s21291
0022260
Qe23264
0e24838
0e26535
0e28346
0e30151
0031778
0433087
0034047
034747
0e35329
0e35898
0636480
0e37051
0e37575
0438031
0e38412
0438722
0438970
0e39168
0439325
0439451
0639551
0e39631
0435696
0639749
0439792
0e39827
0439856
0439880
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NU 1 = 0.88888889

LOG T

34400
36450
34500
34550
36600
36650
34700
34750
34800
3850
34900
34950
44000
44050
46100
46150

44200
44250
44300
44350
44400
4e450
44500
49550
44600
44675
44750
44825
44900
44975
54050
5125
54200
54275
5350
54425
54500
54575
54650
54725
54800
54875
54950
60025
64100
60175
6250
64325
64400
6475
64550
66625
64700
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LOG RHO

-8400000
~7439507
-6,88806
6449124
-6421318
~6404043
-5492983
-5484323
-5,76334
~5,68284
~5459542
5449182
~5436006
=5.19085
~4498439
~4475073

LOG P

3¢05614
3474683
4433765
481301
5016114
5039470
555979
5469807
5482864
5095958
6609764
6025271
6e43762
6066262
6492800
7422357

TABLE 340540

MOLe H

Oe43487
030298
0619085
010468
0604825
0401919
0600739
0400305
0600140
0600072
000042
0400027
0400021
0400018
0400018
0000020

MOLECULAR HYDROGEN CUT

~4450371
~-4425528
=4401389
=3e78445
~3456930
~3436892
~3e18266
-3400925
~2484738
~2462417
=2¢42303
=26424226
~-2407872
=1e92793
~1478517
-1464672
=1451079
-1437737
~1le24711
=1412035
=0499688
-0487615
=0475753
=0464047
=0e52455
~0e40946
=0e29497
-0418092
~0406721

0e04626

0615953

0627265

0438566

0449857

0e61141

072419

0483692

7453496

7484930

8415750

8445406

Be73622

9400312

9425519

949355

9e71944
1003687
1032999
10060033
10485102
11408674
11e31265
11453301
11475008
11496407
12017429
12438035
12458242
12478112
12497713
13617111
13436357
13455491
13474540
13493526
14012464
14431365
14650237
14469086
14487918
15406734
15425539
15444335
15663122

0400000
0400000
000000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
000000
000000
0400000
0400000
0400000
000000
0400000
0400000
0400000
0400000
0400000
0400000
000000
000000
000000
0400000
0400000
0400000
0400000
0400000
000000
0400000

330

ATe H HE ONE  HE TWO
0456513 1400000 0400000
0e69702 1400000 0600000
0480915 1400000 0400000
089532 1400000 0400000
0495175 1400000 0s00000
0498081 1400000 0400000
099261 1400000 0400000
0699692 1400000 0400000
0499845 1400000 0400000
0099868 1400000 0800000
0099759 1400000 0400000
0099406 1400000 0600000
0498594 1400000 0400000
0e97074 1400000 0600000
0694679 1400000 0600000
0091399 0499996 0400004
OFF AT LOG T = 4415
0e87368 0699982 0400018
0e82707 0499936 0400064
0e77601 0699807 0400193
0672212 0099485 000515
0466698 0498768 0401232
0461318 0497324 0402676
0655925 0094702 0405298
0e50955 0490422 0009578
0e46396 0484180 0415820
0440377 0e71471 0428528
0435218 0456732 0443251
0630742 0042731 0457162
0026868 0631225 0468297
0e23600 0422586 0475789
0620958 0e16364 0479248
0418919 0411906 0478453
0417393 0s08672 0673697
0s16244 0406307 0666111
0el5344 0004589 0457298
0e14603 0403360 0448658
0e13972 0402493 0441022
0013427 0401889 0434685
0el2955 0601467 0429615
0012549 06401170 0625632
0412201 0400959 0622525
0411905 0400806 0620101
0411655 0400694 0418203
0611443 0400609 016708
0el1264 0400546 015521
0el1114 0600497 0414573
0010987 0600459 0e13811
0410880 0400428 0413195
0610791 0400405 0012693
0610716 0600386 0612283
0410652 06400370 0411947
0410599 0000357 0011670
010554 0e00347 0Oelléésl

GRAD

0406802
0607771
009333
Oel2116
0617526
0026247
0434050
0637706
0e38541
037538
0e34581
0429799
0e24522
0420312
0el17681-
0e16347

0e15887
0616002
0416499
0el7263
0el8211
0e19279
0620408
0e21558
022725
0624583
0026655
0428864
0630948
0432611
0633697
0634319
0e34784
0635340
036030
0636766
Ce37449
038025
0e38481
0438830
0039094
0639292
0639442
0439557
0439645
0e39713
0639767
0439810
0039844
0439871
0439893
0639912
0839926
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TABLE 340640
NU 1 = 0.88888889
LOG T LOG RHO LOG P MOL. H ATe H HE ONE HE TwO GRAD

34400 =8450000 2060315 0626440 0673560 1400000 000000 0406772
34450 ~T7491354 3427436 0015315 0684685 1400000 0400000 008339
34500 -7447315 3479243 0407240 0692760 1400000 0400000 0011577
34550 ~T7419583 4413661 0402631 0697369 1400000 0400000 019050
34600 =Te04629 4434309 0400800 0699200 1400000 0400000 0430210
34650 =6495132 4449018 0600248 0499752 1400000 0400000 0636952
34700 -6487110 4462103 0400086 0499912 1400000 0400000 0039014
34750 -6479375 4476862 06400034 0699956 1400000 0400000 0039142
34800 =6671445 4487812 0600016 0699938 1600000 000000 037784
34850 ~6462667 5001644 0400008 0499813 1400000 0000000 0634120
34900 ~6451750 5017716 0400005 0499420 1400000 0400000 0s28015

30950 ~6036772 538066 0400004 0498450 1400000 0400000 021591
44000 ~6416226 5¢64331 0400003 0496545 1400000 0400000 0017046
44050 ~5490380 5096299 0400003 0s93511 1400000 0e00000 0e14596

MOLECULAR HYDROGEN CUT OFF AT LOG T = 4405

44100 =5461092 6632065 0400000 0489399 0499998 0400002 0613556
44150 -5430509 6069380 0400000 0484392 0699991 0400009 0e13350
44200 =5400270 7406506 0400000 0478706 0499965 0400035 0013654
44250 =4471388 T7e42347 0400000 0072542 0099884 000116 0414300
44300 =4e44399 7476302 0400000 0466088 0699657 0400343 0415197
44350 -4419521 Be08103 0600000 0459527 0499093 0400907 0416289
44400 =3496756 8437711 0400000 0653051 097836 0402164 017520
44450 ~3475961 8465240 0400000 0046862 0495309 0404691 0418828
44500 -3456905 8490906 0400000 0441147 0490782 0409218 0020147
44550 ~3439344 9414950 0400000 0036041 0483661 016339 0421456
44600 =3423100 9437555 0400000 0431577 073938 0426062 022811
44650 ~3408094 9458798 0400000 0427691 0062431 0437566 0024310
44700 =~2e94308 9478695 0600000 0624279 0450492 0049495 0026002
44750 =2481698 9497279 0400000 0021254 0439419 0060531 027842
44800 ~2470152 10614662 0400000 0818576 0030027 0069805 0429694
44850 ~2459489 1031029 0400000 0616235 0622570 0476937 031376
44900 ~2e49488 10446619 0400000 0614233 0016899 081832 032708
44950 ~2e39913 10061688 0400000 0612568 0612683 0484426 0633573
54000 -2¢30555 10676478 0400000 0411221 0e09562 0484569 033975
5050 ~2421261 10491167 0000000 0s10161 0607232 0482109 0434070
54100 =2411970 11405837 0400000 0409339 0005468 077133 0034104
5150 =2402708 11420468 0400000 0s08698 0604118 0670129 0634282
5200 ~1e93556 11434976 0400000 0408183 0403083 061918 0434682
50250 -1e84587 11649277 0400000 0607751 0402297 0053397 0635272
54300 -1e75846 11663317 0400000 0s07373 0601708 0445295 0035961
54350 -1e67337 11477087 0400000 0407034 0601273 0438068 0636657
54400 =1459039 11490608 0400000 0406726 0600955 031904 0437294
54450 =1450918 12603915 0400000 0606446 0600726 0426805 0437839
54500 =1e42939 12417049 0400000 0406193 06400560 0022663 0438284
50550 =1435069 12430047 0600000 0405965 0600439 0619334 0438638
54600 -1427282 12442939 0400000 0s05761 0s00351 0416668 0638915
5650 =1419559 12455751 0400000 0s05579 06400286 0614532 0039130
54700 -1e.11882 12468501 0600000 0605418 0400237 0412814 0039296
54750 =1e04242 12481202 0400000 0405275 0e0020C 0ell425 0639426
54800 ~0e96628 12093867 0400000 0605148 0400171 0410295 0639529
54850 ~0489037 13406503 0600000 0405037 0600149 0409369 0439609
54900 ~0e81461 13419116 0400000 0604938 0400131 0408606 0439674
5950 ~0e73899 13431710 0400000 0404851 0600117 0407972 0639726
64000 -0e66347 13044289 0400000 0404774 06000106 0407442 0039768
64050 =0458803 13456857 0400000 0604706 06400097 0406997 0039802
66100 =0651266 13469414 0400000 0604645 0e00089 0406620 0039831
64150 -0e43734 13481963 0400000 0404592 06400083 0406301 0039855
64200 ~0e36208 13494506 0400000 0604545 0400078 0006027 0639874
64250 ~0e28684 14407042 0400000 0404503 0000073 06057932 039891
64300 -0e21165 14419574 0400000 0e04466 0400070 0405591 039906
64350 ~0e13647 14432102 0400000 0004433 0400066 0405417 0039918

64400 =0606132 14044626 0400000 0604404 0600064 0405266 0439928
66450 0401381 14457147 0400000 0604378 0600061 0605134 0639937
64500 0408892 14469665 0400000 0404355 0000059 0405020 0639945
64550 016402 14482182 06400000 0604334 0600058 0604920 0639951
64600 0e23911 1494696 0400000 0404316 0600056 004832 0439957
64650 0e31419 15407208 0400000 0404300 0e00055 0404755 0039962
64700 0638925 15619719 0400000 0404286 0000054 0404688 0439967
331
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NU 1 =
LOG T

30400
36450
3¢500
34550
34600
34650
34700
36750
34800
34850
34900
34950
44000

44050
46100
40150
44200
44250
44300
44350
44400
44450
44500
44550
44600
4e650
46700
44750
44800
44850
44900
44950
54000
54050
54100
54150
54200
54250
5300
54350
50400
54450
54500
54550
50600
50650
54700
54750
54800
54850
54900
54950
64000
66050
64100
64150
64200
64250
60300
66350
64400
6e450
54500
66550
64600
64650
64700
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0488888889

LOG RHO

-9400000
-8450828
-8423268
-8410212
~8401598
~7e93860
~T7e86242
=7+78418
=7e¢69715
=7e58456
~Te41747
~7417189
-6485414

LOG P

2014540
2071420
3405403
3423899
337614
350376
3463003
375839
3489586
4405996
4428117
4658521
4096632

TABLE 3

MOLe H

0el3061
0605328
001501
0600350
0400088
000026
000009
0400004
04060002
000001
000001
0400001
0400001

MOLECULAR HYDROGEN CUT

-6e49453
~-6412363
5476217
~5e42183
~-5610835
-4482379
-4456787
~4433852
-4413225
~3494491
~3477323
-3461617
~3e47415
~3e34714
-3423359
-3413057
-3403450
~2e94173
-2484902
=2e¢75444
=2¢65801
~2e56145
~-2e46686
-2437560
-2428803
~2420375
-2¢12209
=-2e04237
~-1696401
=1488660
-1480985
~1473355
=1465757
-1458182
-1450623
=-1a443077
~1e¢35540
-1428010
-1420485
~1612965
=1605448
=0e97934
~0490421
~0e82911
~0475402
~0e67895
-0460388
=0e52882
~0645377
~0437873
-0430369
=0e22866
=0e15363
~0407860

539332
5083425
6026719
6667953
706485
7042051
Te74638
8404417
831720
8456964
8480488
902404
9022662
9041253
958328
9e74195
9489245
10403885
10018483
1033272
10448266
10463285
1078093
10692531
11606551
1120190
11433521
1le46621
11459556
1172374
11485110
11697787
12410424
12423030
12435614
12448181
12460736
12473281
12485818
12498349
13410875
13423398
1335917
13648433
13460947
13673459
13485970
13498479
14410987
14023494
14436000
14448506
14461010
14473515

0400000
000000
000000
0400000
000000
000000
0400000
0400000
0400000
0400000
000000
0400000
000000
000000
0400000
000000
0600000
000000
000000
0400000
0400000
0400000
0400000
0600000
0400000
0400000
0600000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0+00000
0600000
000000
0400000
000000
0+00000
0400000
0400000
0400000
0400000
0+00000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000

332

¢0740

ATe H

0e¢86939
0e 94672
0e98499
0e99650
0e99912
0099973
0699985
0s99965
0699854
0699462
0698386
0e96141
0692506

OFF AT LOG T =

0487607
0eB81712
0e 75082
0667945
0460509
0652987
Qe45612
0038643
0e32345
0626916
0e22398
0el8664
0615530
0612866
0410615
0e¢08757
007271
006123
0605266
Qe 04646
0004199
0403864
0603594
0403360
0603147
0602953
0602777
0002620
0602480
0402358
0e02251
0402157
0402076
0s402006
001944
0601891
0e 01844
0401803
001767
0601735
0e01708
0601683
De01662
0601643
0e 01626
0601611
0601598
0401587
0e01577
0e01568
0e01559
0601552
0001546
001540

HE ONE HE TwO
1400000 000000
1400000 000000
1400000 0400000
1400000 0600000
1400000 0600000
1400000 0600000
1400000 000000
1400000 000000
1400000 0400000
1400000 0400000
16400000 000000
16400000 040C000
1400000 0400000

4400
0099999 04C0001
0699996 0400004
0099984 0400016
0099939 0600061
0699799 0400201
0e99408 000592
0698421 0601579
0e96183 0403817
0691677 008323
0683840 0616160
0072395 0027605
0e58516 0e41482
0e44376 Qe55617
0e31952 0e68012
022239 0877617
0615249 084269
0el0461 0OeB8142
0e07243 089236
0005067 0687212
0e03562 081724
0602493 0673038
0601723 062275
0401172 0650986
0400787 (0e40513
0400526 0831627
0e00354 024541
0400241 0619109
0000168 0615033
0400120 0611998
0400088 009736
000066 0408039
0¢00051 0606752
0e00041 0405766
0600033 0405001
0400027 0604399
0400023 003921
0400020 0603537
0400017 0403225
0e00015 0602969
0400014 0602757
0e¢00013 0402581
0600012 0e02433
0e00011 0402308
000010 0602202
0s00009 0602112
0s 00009 0602034
0e00008 0e01967
0s 00008 0601910
0400008 0401860
0«¢00008 0601816
000007 0601778
0400007 Q601745
0400007 0401716
0400007 0801690

GRAD

007402
0e11016
0620832
0833435
Oe38486
Ce3957>
0639479
Qe38135
0034095
0026750
0619200
Qeldy?29
0el2196

0ell402
0ell371
Oell789
Qel2515
Qel3428
Celboi9
0416057
0617559
0s19081
0020539
0622007
023698
0e25754
0e28102
0630468
Qe32488
033834
0634328
0434080
0633537
0e33231
Qe33447
0e34153
0e35140
0e36182
Qe37115
0e37868
0e38438
0e38852
0e39148
0439359
0639511
0e39621
0639701
0639762
0639807
0039842
0639870
0e39891
0639909
039923
0639934
039944
0639952
0439958
0439964
0039969
0039973
0439976
0639979
0639982
0639984
0439986
039987
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NU 1=
LOG T

34400
34450
34500
34550
34600
34650
34700
34750
34800
34850
34900
34950

44000
44050
44100
44150
442090
44250
44300
44350
44400
40450
44500
44550
44600
44650
44700
44750
44800
44850
44900
44950
54000
54050
54100
54150
54200
54250
54300
5350
54400
50450
54500
54550
50600
54650
5700
5750
54800
54850
54900
54950
64000
64050
64100
60150
64200
64250
60300
64350
64400
64450
64500
64550
64600
64650
66700
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0.88888889
LOG RHO

=9450000
-9418298
~9404977
=8496540
-8,88880
~8481319
=8473634
=8e65291
=8454631
~8438038
-8411621
~T7275549

LOG P

1467270
2405459
2424177
2437687
2450361
2062926
2475618
2488988
3404763
3426721
3458981
401468

TABLE 340840

MOLe H

0405267
0401274
0400238
0400048
0400012
0400003
0400001
0400000
0400000
000000
0400000
0400000

MOLECULAR HYDROGEN CUT

~7¢33865
~6490718
-6048789
=6409528
=5073624
=5441342
-5412687
~-4487452
-4465230
-4445405
=4427387
-4410959
=3496261
-3483401
=3472195
~3462216
-3452957
=3443916
=3434645
~3624890
=3414752
-3404601
-2¢94806
~2485543
~2476799
=2e68465
=2460427
~24¢52569
-2444835
=2e37176
=2e29567
~2621990
~2e14434
=2406892
~1e99361
=1491837
=-1e84318
~1476802
=1469290
~1461780
=1454272
-1e46765
-1¢39259
~1e31754
=1424250
=1e16747
=1409244
=1601741
~0e94239
-0e86737
-0479235
=0s71733
-0e64232
=0456731
-0449230

4450031
5000354
5049611
5096254
6439512
679061
7414845
7647019
7475970
8402313
8426665
849269
Be69973
8488647
9405473
920902
9435491
9449799
9464332
9e¢79392
9494888
10410419
10425570
10e440132
10654106
10467609
10480773
10693715
11406512
11419217
11e31861
11644465
11457041
116469599
1l1e82143
11494678
12407206
12419728
12432247
12644762
12457274
12469785
12482294
12494802
13407308
13419814
13432319
13444823
13457327
13469830
13482333
13494835
14407337
14419839
1443234]

0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0«00000
0400000
000000
000000
000000
0400000
0400000
0400000
000000
000000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
000000
0400000
000000
000000
0000000
0400000
000000
000000
000000
0400000
000000
0400000
0400000
000000
0400000
0600000

333

ATe H

0094733
0498726
0499762
0099952
0e99988
0099994
0099983
0699913
0099617
0e98664
096430
0¢92587

HE ONE

100000
100000
1400000
1400000
1400000
1400000
1400000
1400000
1400000
1400000
1400000
1400000

HE TWO

0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0000000
0400000
0400000
0400000

OFF AT LOG T = 3495

0e87284
0480854
0e¢73601
0465776
0457610
0449338
041217
0e¢33599
0626793
0e21105
0e 16615
0e¢13135
0410376
0408139
0406342
0e 04944
003896
0¢03139
0402612
002256
002015
0601839
0601694
0e01562
0e01440
0601329
0e¢01229
001143
0e¢01068
0601004
0600949
0400902
0600861
0400827
0400797
0¢00771
0e¢00749
0600729
0400712
0e¢ 00697
0400685
0400673
0400663
0¢00654
0400647
0e¢00640
0400634
0400629
0600624
0000620
0s00616
000613
0400610
000607
0400605

1400000
099999
0099994
0699975
0099906
0099685
0099051
0697410
0093608
0086039
0673732
Qe57878
0641577
0627765
0e17708
0s11108
0407013
0004511
0602955
0401950
0601273
0400811
0400502
0400304
0600183
0000111
0400000
0e00045
0400030
000021
0400015
0600011
0400008
0400007
0600005
0400004
0600004
0400003
0400003
0400002
0+00002
0400002
0000002
0400002
0400002
0400001
0400001
0400001
0400001
0400001
0600001
0000001
0400001
0400001
0600001

0400000
0400001
000006
0400025
0400094
0400315
0000949
0402590
0406392
0e13961
0626268
0e42122
0458419
0672215
0482197
0488518
0e91743
0091961
0488548
0480817
0669209
0455611
0e42361
0e¢31108
0e22441
0416170
0411789
008745
0606639
0605161
0s04107
0603341
0602776
0602350
0¢02025
0601772
0601573
0s01414
0e01285
0e01181
0401095
0601023
0600963
0400913
0400870
0400834
000802
0000775
0e00752
0400732
0400715
0400700
0400686
0400675
0400665

GRAD

0409490
0019711
0033999
0e38891
0039757
0439735
0e38827
0635391
0627670
0e18768
0013208
0610790

0409991
0609973
0410389
0ell1103
0412068
0013277
Qel&734
016406
0e18161
0¢19790
0021294
0623050
0625396
0028262
0631175
0e33524
0e34827
0e34853
0633840
0e32621
0632067
0632476
0633623
0635076
Qe36454
0437556
0438364
0038881
0439233
0639463
0039616
0639719
Ce39790
0639840
0439875
0439901
0e39921
0e39935
0439947
0439956
0439963
0639969
0639973
039977
0e39981
0e39983
0439985
0839987
0e39989
0639990
0639992
0639993
0439994
0639994
0039995
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NU 1 =
LOG T

34400
3450
34500
34550
34600
34650
34700
34750
34800
34850
34900

34950
44000
44050
44100
40150
44200
44250
44300
44350
44400
49450
44500
445590
44600
44650
46700
44750
448C0
44850
44900
44950
54000
54050
5100
54150
54200
56250
5300
54350
54400
50450
54500
54550
50600
56650
54700
54750
54800
54850
50900
5950
64000
64050
66100
64150
66200
64250
64300
64350
64400
66450
6500
64550
64600
66650
64700
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0.88888889
LOG RHO

~1000000
~9.82568
~9473637
~9465940
~9458399
=9.50826
=9442928
=9433588
~-9419525
~8495323
-8458688

LOG P

1418540
le41563
155590
le68302
1480846
1le93422
2406331
2020731
2040031
2¢69903
3412835

TABLE 340940

MOLe H

0401848
0400299
0400049
0400010
0400002
0400001
0+00000
0.+00000
0400000
0400000
0400000

MOLECULAR HYDROGEN CUT

~8¢13580
=-7¢65494
-T7.18181
-6e73659
-6432904
~5696329
=-5064035
-5435916
=-5411619
-4490455
~4471493
~4454156
-4438588
~-4425120
~4413661
=4403704
-3494608
~-3485761
=3,76584
=3466575
=3456110
-3445433
=3435213
~3425710
~3416882
-3408555
~3400552
-2492745
=-2485054
-2477432
-2469852
=2e62298
=-2¢54760
-2e47233
-2e39712
-2632197
2624686
-~2417176
~-2409669
=2402163
~1694659
=1487155
-1e79651
=1e¢72149
=1e64646
=1e¢5T7144
=1e49643
~1e42141
=1e¢34640
=1e27139
-1¢19638
-1e12137
-1404636
=0e97136
~0e89635
-~0482135

3464804
4020119
4o 74860
5426886
5075133
6419118
6458677
693862
Te24979
7452707
7478010
8401518
8423091
B8e42364
8459411
8474770
8489139
9403197
9617590
9032782
948712
9464792
9480389
9495196
106409245
10422724
10435829
10448704
10461441
10474096
10486699
10699271
11.11822
11424359
11436887
11449408
11461925
11474438
11486949
11499458
12411965
12424471
12436976
12449480
12461984
1274487
12486990
12499492
13411994
13424496
13436997
13449499
13462000
13674501
13487002
13499503

0400000
0400000
000000
0400000
0400000
0600000
0400000
000000
0400000
0400000
0400000
0400000
0400000
0400000
0.00000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
000000
0400000
0400000
0400000
0400000
000000
000000
0400000
0400000
0400000
0400000
000000
0400000
0400000
0400000
000000
0400000
0400000
0400000
0«00000
0400000
0400000
0400000
0400000
000000

334

ATe H

0698152
099701
0¢99951
0499950
099997
0699994
0699965
0499810
0099194
0097432
093943

OFF AT LOG T =

0688755
0482236
Qe74746
0666570
0457954
0049150
0e40442
0432178
0624765
0618606
013901
0410473
0607926
0405955
0s04431
0003293
0002478
0001914
0¢01536
001294
0401140
001031
0400942
0600858
000781
0400710
0400648
0600594
0400549
000511
0400479
0400452
0e00428
0400409
0400392
0400377
000365
0400354
0400345
0400337
0400330
0600323
0400318
0400313
0400309
0400305
0600302
0400299
0400297
0000294
0000292
0000291
0400289
0400288
000286
0600285

HE ONE HE TwO
1400000 0400000
1400000 0400000
1400000 0400000
100000 0400000
1400000 0400000
1400000 0400000
100000 0400000
1400000 0600000
1400000 0400000
1400000 0400000
1,00000 0400000

3490
1400000 0400000
1400000 0400000
0e¢99998 0400002
0099992 000008
0699965 0400035
0099867 0600133
0099549 0400451
0498604 0601396
096073 0003927
0¢90144 06409856
0e¢78813 0421187
0062235 0637764
0e¢43889 0456110
0428019 0671973
0016743 083212
0409756 0490036
0405730 0093461
0403454 0493900
0002141 0490638
0001346 0482470
000837 0669496
0600504 0454023
0600290 039184
0400162 0627105
000089 0418344
0400050 0412422
0400029 0408549
0600017 0406032
0600011 0404379
0400007 0403274
0400005 0402518
0600003 0401988
0000002 0401608
0s00002 0401331
0400001 0s401123
0400001 0400965
0400001 0400843
0600001 0400747
0600001 0400671
0400001 0400609
0400001 0600559
0600000 0400518
0400000 0400484
0+ 00000 0400455
000000 0400431
0400000 0000411
000000 0400394
0400000 0400379
0400000 0600366
0400000 0600355
0600000 0600346
0400000 0400337
0400000 0000330
0400000 0400324
000000 0400318
0400000 0400314

GRAD

0e14673
0e31144
0638546
0639762
0439887
0439508
0637514
0e31216
0e21151
0013659
0410318

0409179 -
0409008
0409323
0609950
0610831
011967
0e13389
0e15118
0¢17080
0el8972
0620519
0022112
0e24439
0027625
0431076
0e33903
0635455
0435403
0433901
0e¢31999
0431007
0631402
0432852
De34714
0636420
0437698
0438548
0639079
039405
0039604
0639729
0439810
0039862
0439898
0039922
0439940
0439952
0639962
0439969
0439975
0439979
0039982
0439985
0039987
0439989
0039991
0039992
0439993
0039994
0639995
0439995
0039996
0639996
0639997
0039997
039998
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NU 1 = 0488888889

LOG T

34400
34450
34500
34550
34600
34650
34700
34750
34800
34850
34900

36950
44000
44050
44100
4150
44200
44250
44300
446350
44400
40450
44500
44550
44600
44650
44700
44750
44800
44850
44900
44950
54000
54050
5100
54150
54200
5250
5300
5350
50400
50450
54500
54550
54600
5650
54700
54750
54800
56850
54900
50950
64000
64050
64100
64150
64200
66250
64300
60350
64400
66450
64500
64550
64600
64650
64700

LOG RHO

=10450000
-10e39048
-10e31151
~10623597
=10616071
-10408439
=10400173
~9489205
~9470227
~9437392
~8e91952

LOG P

0469012
085166
0498090
16410648
123175
135811
1449098
1665179
1689571
2028421
2480548

TABLE 3241040

MOLe H

000607
0+00082
000013
000003
0400001
0400000
0400000
0400000
0400000
0400000
0400000

MOLECULAR HYDROGEN CUT

~8440407
~7.88181
~7e38326
~6.492340
=6450899
~6e14259
~5e82444
~5455263
=5422161
~5012048
=4e93748
=4e77027
~4462449
-4450251
~4429968
~4420842
4422154
=4413229
=4403456
=3492681
=3481483
~3470692
~3460770
=345171¢
=3e43292
-3435263
=3427459
=3419781
=3412173
=3404605
=2497061
=2489531
~2¢82011
=2e74496
~2466985
-2459477
~2¢51970
=2e44465
=2e36962
=2e29458
=2e21956
=2e14454
=2e06952
=1e99451
~1691949
~1e84448
=1e76947
~1e69447
~1661946
~le54445
~1446945
=1e39444
~1431944
=le24444
~1416943
=1409443
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3439271
3498953
4456390
5409979
5458963
6403017
6442050
6¢76193
7405962
Te32465
7456955
Te79712
8400138
8e17955
833644
8448028
8461895
8475992
8491006
9407132
9423753
9439954
9455207
0e69497
983072
9496198
106409062
10421780
10e34415
1047001
10459558
10672097
1084624
10497145
1109660
11422171
1134680
11447187
11459693
11472198
11484702
11497205
12409708
12422210
12434712
12647214
12459715
12472216
12484717
1297218
13409719
13422220
13434720
13447221
13459721
13472222

0400000
000000
0400000

0400000

0400000
0400000
0400000
000000
0400000
000000
0400000
0400000
0400000
000000
0400000
000000
0400000
0400000
000000
0400000
0400000
0400000
000000
000000
0400000
0400000
0400000
0400000
0600000
0400000
000000
000000
0400000
0400000
0400000
0400000
000000
0.00000
0400000
0400000
0400000
000000
0400000
0400000
0400000
0400000
0400000
0400000
000000
000000
0400000
0600000
000000
0400000
0400000
000000

335

ATe H

0499393
0499918
0699987
0499997
0¢99998
0499990
0099932
0499640
0498559
0495866
0491245

OFF AT LOG T =

0485012
0677594
0069329
0660487
0451325
0642129
0433253
0e25132
018257
0012999
0409327
006791
0604937
0403545
0402530
0¢01823
0+01348
0401038
0400845
0400727
0400651
0400590
0400534
0400480
0400431
0e 00388
0400352
0400321
0600296
0400275
0400257
0600242
0400230
0600219
0400210
0400202
0400195
0400190
0e00185
0400180
0400176
0400173
0600170
0400167
0e¢00165
0e00163
0«00161
0e 00160
0400159
0e00157
000156
0400155
0e00155
0s00154
0400153
0400153

HE ONE HE TwO
1,00000 0400000
1400000 0400000
100000 0400000
1,00000 0400000
1400000 0400000
1400000 0400000
‘1400000 0+00000
1400000 0400000
1400000 0400000
1400000 0400000
1400000 0600000

3490
1,00000 0400000
1400000 0+00000
0099998 0400002
0099990 0400010
0699954 0400046
0499824 0400176
0099386 0400614
0498039 0401961
0694318 0405682
085670 0014330
0670325 0429675
0650649 0649351
0632061 0467937
0e18425 0481560
0410114 0089800
0005557 0494045
0003143 0695323
0001845 0493269
0601112 0086292
0400670 0473503
0000389 0456874
0000214 0640275
0600112 0026736
0e00057 0017179
0400029 0411006
0400016 0407178
0400009 0604820
0400005 0603346
0400003 0402404
0400002 0401784
0400001 0401365
0400001 0401075
0400001 0000867
0e00001 0400716
0400000 0400604
0400000 0400518
000000 0400452
0400000 0400401
000000 0000360
0400000 0600326
0400000 0000300
0400000 0400277
0400000 0600259
0400000 0600244
0400000 0600231
0400000 0400220
0400000 0400211
0400000 0400203
0000000 0400196
0400000 0400190
0000000 0400185
0400000 0000180
0400000 0600177
0400000 0600173
0400000 0400170
0400000 0000168

GRAD

0e23528
0036997
0039599
0039923
0e39851
0439071
0435483
0626302
0e16126
0410771
0008837

0408345
0408485
0608978
009734
0410741
0012036
0e13682
0e15712
0617918
019734
0621109
0623042
026180
0430075
0433563
035712
0436085
0e34573
0632035
0630250
0430219
0631711
0033917
0e36013
0637562
0e38548
0639131
0639468
0439664
0639780
0e39851
0639896
0639925
0639945
0439958
0639967
039974
039980
0439983
0039986
0439989
0639991
0039992
0039993
0639994
0039995
0039996
0439996
039997
0439997
0639998
0439998
0439998
0039998
0039999
0039999
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NU 1=
LoG T

34400
34450
34500
34550
34600
3e650
3700
34750
3.800
34850

3900
34950
44000
44050
44100
44150
44200
40250
44300
44350
40400
4e450
43500
44550
44600
4e650
44700
46750
44800
44850
44900
40950
54000
54050
54100
54150
5200
54250
54300
54350
54400
50450
54500
54550
54600
54650
5¢700
5750
54800
54850
54900
54950
64000
64050
66100
6¢150
64200
64250
64300
66350
64400
64450
64500
6550
64600
54650
6700
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0.88888889
LOG RHO

=11400000
~10491371
=10,83752
=10476233
-10468698
=10460958
=10452070
=10438512
~10412919

=-9.71089

LOG P

0e19171
0432865
04465493
058013
0670548
0e83295
0697223
1415978
le&47223
1495425

TABLE 341140

MOLe H

0400194
0400025
0400004
0400001
0+00000
0400000
0400000
0400000
0400000
0400000

MOLECULAR HYDROGEN CUT

~9418253
~8461875
-8406702
~T7e55129
=T7e408265
~6466591
-6630280
=5499316
=5473403
~5451638
=5432405
-5414569
-4498557
-4485137
~4474155
~4e64T77
-4.56146
=4e47521
~4438140
-4427476
~4415877
=4404397
=3493854
=3.84406
=3.75790
~3467682
=3459852
=3452169
~3e444564
=3437001
~3429462
=3421937
~3014420
~3406908
~2499399
=2¢91893
~-2484389
=2476885
~2469382
=24¢61880
=2¢54378
=-2446877
=2439376
-2431875
=2e24374
=2416873
~2409373
~2401872
~1e94372
~1e86871
~1.79371
=171871
~1e64370
~1456870
~1449370
~1441870
=1e34370

2455276
3419069
3481859
4a41119
4495645
5e44879
5488575
6426676
6459413
6687667
Te13125
737029
7658954
Te78064
Te94496
8409144
Be22942
8636704
Be51271
8467242
8e84266
9401194
917112
9431825
Ge45609
9458818
9471708
9484427
9497056
10409634
1022183
10634716
10447238
10459754
10672265
10484774
10.97281
11409786
11422290
11434793
11447296
11459798
1172300
11484801
116497302
12409804
12422304
12434805
12447306
12459807
12472307
12484808
12497308
13409808
13422309
13434809
13447309

0400000
0400000
0400000
000000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
000000
0400000
000000
0400000
0400000
0400000
0400000
000000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
000000
000000
000000
000000
0400000
000000
0400000
0400000
0400000
000000
0400000
0400000
0400000
0400000
0400000
0400000
0400000
000000
000000
0400000
0400000
0400000
0400000
0400000
000000

336

ATe H

0099806
0099975
0699996
0699999
0e99998
Ce99982
0699877
0699367
0497656
0493967

OFF AT LOG T =

0e88339
0081240
0473087
0s64189
0654816
0645248
0035826
0626987
019266
0e13189
0608969
0606243
0604404
0e 03074
0602118
0001465
0401037
0600762
0600593
0600493
0e00434
0600391
0e00352
0000314
0400279
000248
0000222
0400200
0400182
0600168
0400156
0600145
0600137
0400130
Ne00124
0400119
0e00114
0400110
0600107
000104
0e00102
0400099
0400098
0400096
000094
0600093
0400092
000091
0000090
000089
000089
000088
0600088
0400087
0400087
0400086
000086

HE ONE HE TwO
1400000 0600000
1400000 000000
1400000 0400000
100000 0400000
1400000 0400000
1400000 0400000
1400000 0400000
1400000 0000000
1400000 0400000
1600000 0400000

3485
1400000 0000000
1400000 000000
1400000 0400000
0099997 0400003
0499987 0400013
0e99%42 0400058
0499771 0400229
0099174 0400826
0497263 0602737
0e91864 0408136
079765 0420235
0e60539 0439460
0039358 0460642
0622371 0677625
0011739 (0488233
0406053 0093790
0403202 0696076
0601770 0895496
0601019 0090629
0e00596 0679470
0400340 0462658
0e00182 0044296
0400091 0028685
0e00043 0017653
0400021 0410730
0400010 0606627
0400005 0604224
0400003 0002796
0400002 0001924
0«00001 0601374
0e00001 0601016
0400000 0000776
0600000 0400609
0400000 0400491
0400000 0000405
0e 00000 0000341
0400000 0000293
000000 0600256
0400000 0600226
0400000 0400203
0400000 0600184
0400000 0000169
0600000 0000157
0+ 00000 0000146
0«00000 0400138
0400000 0600130
0¢00000 0400124
0400000 0600119
0+ 00000 0400114
0400000 0400110
0e00000 0400107
0e¢00000 0400104
0400000 0400102
0400000 0600100
0e 00000 0400098
0400000 0400096
0400000 0400095

GRAD

0432177
0e¢39038
039877
0439954
0639746
0038337
032539
0421230
0012541
0409020

0e07948
0407828
0008156
0e08768
0609627
0410755
0612227
Oelll47
0016517
0+18838
0e20314
0021655
0424280
0428316
0632528
0435508
0436643
0035657
0632833
0430025
0429105
0030274
0032692
0e35247
0637194
0038412
0439101
0039479
039688
0439805
0439873
0639915
0639941
039957
0039968
0639976
0639982
0e39986
0e39988
06039991
0639992
0439994
0s39995
0439995
0439996
0639997
0439997
0439998
0639998
0939998
0039998
0439999
0439999
0039999
0039999
0439999
0439999


http://adsabs.harvard.edu/abs/1960ApJS....4..281V

