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EFFECT OF TENSOR RANGE IN

NUCLEAR TWO BODY PROBLEMS

by

Herman Feshbach, Massachusetts Institute gf_Teehnology
Julian Schwinger*, Harvard University

John A, Harr, Harvard University

ABSTRACT o
{The interaction between neutron and proton in the tfiplet state has
been investigated. The central and tensor potentials have been #ssumed to
be of the "meson" type but of possibly different‘rangeso The variational=-
iterational method has»beén utilized to determine Vo, the strength of the
central potential, and_?’V°; the strength of‘the tensor potential. A wide
iar;gt%pn in the values of both central and tensor ranges were included,
Calculations of this type have proved difficult in the past principally
because of the sensitivity_of the results to the qqadrupoie momeﬁt Q of the

deuteron for which accurate wave functions are necessary. It would be
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*Professor Schwinger has not yet had the opportunity of feading this manuscripto
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desirable to have a more accurate value of Q deduced from experiment. The
percent D state“iﬁ"the deuteron and the effective triplet range have also

been computed. The resuits are applied to the discussion of the magnetic

moment of the deuteron, the photoelectric disintegration of thei.deutéron9 and

neutron-proton scattering. It is concluded that experimental information on
neutron-proton interaction at their present accuracy deoes not determine the
range of the tensor forces except wiﬁhin rather broad limits., A decrease

in the uncertainty in the triplet range by an order_bf maénitude would be
required. Finally it is concluded that charge independence 6f nuclear forces

can be maintained with the meson well.
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EFFECT OF TENSOR RANGE IN

NUCLEAR TWO BODY PROBLEMS

Introductlon, Determination of the Force Gonstants,
Results, Applications
by .
Herman Feshbach, Massachusetts Institute of Technology
Julian Schwinger, Harvard University

Computational Details
by - N
John A, Harr, Harvard University

1. Intreduction.

The discovery of the quadrupole moment of the deuteron required the
introduction of non=-central ("tensor") forcees into the p,henomenologicai,,
description of the neutron=-proton interaction, It then became necessary

to compare the experimental data, particularly for the two, three, and

- four-body systenms, with‘the predictions following from the inclusion of

such forces., For several years, the necessary constants for both the
central and tensor constituents of the neutron-proton potential energy have

been available for only one well shape, the "square" well employed by

Rarita and Schwinger(l),‘rThe analysis of experimental data indicates,

however, that this well leads to predictions which are in contradiction
with experiment(z)’(g')’(“° We are thus led to investigate the dependence

of phenomenological theory upon well shape.

W. Rarita and J, Schwinger, P.R. 52, pp. 436 and 556 (1941)
D. Bohm and C. Richman, P,R. 71, 567 (1947)

J. M. Blatt and J.D. Jacksen, P.R. 76, 18 (1949)

H. A. Bethe, P.R. 76, 38 (1949)

. E, Gerjuoy and J. Schwinger, P.R. 61, 138 (1941)

H. Feshbach and W. Rarita, P.R. 75, 1384 (1949)

R. E. Clapp, P.R. 76, 873 (1949)
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5. Wo Go Guindon, P.R. 74, 145 (1948)

The general form of the interaction potential is:

V() = =

<3
[}

Elwg@) + (g/2) & 35] I(r) + 7 S, K(r)p - (1)

_ Here r is the interparticle distance, J(r) the potential well for the cen=

tral force part of the potential, K(r) the potential well for the tensor

part; Vo,“ﬁk, g are constants and

3(?1") (3:7). 2 LGy - (2)

Since our interest lies only in S and D states of the two-body systems

-we have not specified the exehapge properties of V(r). It should-bévémphae

sized that this particular choice of non=central force has been made under
the assuﬁption that the foreces are not velocity dependénﬁ;‘there is of coursé
no a priori justifieation for this proeedure

Rarita and Schwinger employed J = K; J = O for r)ro, J =1 for
r<r,. In regent years other wells have been discussed. Guindon(5) em=
ploys square wells for both J and K but permits élightly different values
of r, for J and K. Biedenharn(6) and'Padfield(7)'have ma@é_more extensive
changes which are more consisteqt wiﬁh presént day evaluation of neutron-
proton scattering experiments, Hu ahd Massey(S) place J = K and then calcu-
late the constants for a number of_wglis-inéluding“the équaie wéll, the-

e"ﬂ!” P , meﬂrz :

exponéhtial well J = s and the~Ganssiﬁn J(r) = e ° Ghéwvand-

v

6, L. C. Biedenharn, Jr., Thesis, M.I.T. (1949)

7. D. Padfield, Nature 163, 22, (1949) . . ’

8. Hu and Massey, Referred to in-E.H.S. Burhop, H. N, Yadav, Nature 162,
p. 738, (1948)
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br
Goldberggr(g) place J = K and employ J = &___ .. Jauch and Hu
r

,Hu and Massey are limited in scope by J

..ahd Foley
,Rarita(

11)

‘(16)'

7y and Wu

(10) ¢nployed the J and K predicted by the Schwinger mixture theory.
placed J = K and employed the exponential well., The caleulations of

= K; those of Biedenharh and Padfieldi

are limited to a square well which is a rather unrealistic potential well shape

and gives rise to the discomfiting necessity of introducing several new con-

stants since the charge independence of nuclear forces fails for the square

well potential,

Thﬁs it becomes necessary to have different V,, J and rangés

for the neutron=proton interaction in the triplet and singlet states; these in

turn differ from those determined for the proton-proton interaction.

J

where b and t are constants.

In

the present paper the meson well will be employed.

= K is dropped so that

-e-br =tr
br tr

J =

The assumption

(3)

The use of this well is suggested by the fact

that preliminary ealculations(lz) showed that fhis combination of wells will

”suecGSSfully"predict the experimental results for (1) neutron-proton scatter-

~ ing at low and moderately high neutron energies, (2) neutron scattering by ortho-

and para-hydrogen, (3) deuteron binding eangy, (4) quadrupole moment of the

deuteron, (5) binding energy of H3, (6) photoelectric and photomagnetic disinte=

independence of nuclear forces°

10,

11.
12.

G.
J.
Wu
WO
Ho

F. Chew and M. L. Goldberger, P. R _3, 1408 (1948)
M. Jauch and N. Hu, P.R. 65, 289 (1944)

and Foley, P.R. 75, 1305 1949)

Rarita, P.R. 74, 1799 (1949)

Feshbach, P.R. 76, 185A (1949)
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G
Qo

‘gration of the deuteron and, finally (7) will preserve approx1mate1y the charge
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Potential (1) contains four constants Vs 7, t, and b, For charge

independence of nuclear forees to hold, b must be taken from proton-proton

scattering da.ta(lB)o The remaining three constants are determined by

€ = binding energy of the deuteron(lA) ’ 2.23 MeV
Q = Quadrupols moment of the deuteron(IS) ' 2.73 x 10"%7cn?
o, Cross=section for the seattering of
thermal neutrons by‘protons(lé) 20.4 x 10m24cm2

Calculations have been made for a suffieiently wide range in the values of
t, b, and 7?7 so as to include the effects of possible changes in the experi-

mental data.
2., Determination of the Force Constants.

As has been just indicated, the determination of the constants in (1)
is made by comparison with the known properties of the neutron-proton system
in the singlet and tripletstates° The potentials in each of these states

are from (1):

singlet V z - V_ (1-2g) J(r) i (4)

triplet V = = V, [ﬁ(r) + 7(Si2K(rﬂ . . (5)

13, Jackson and Blatt - in press
H. A, Bethe, P.R. 76, 38 (1949)
G, Breit and W. G. Bouricius, P.R. _ﬁ, 1029 (1949)
14. R. E. Bell and L. G. Elliot, P.R. 74, 1552L (1948)
A. V, Tollestrup, F. A, Jenkins, W. A&, Fowler, and C. C. Lauritsen,
Bulletin American Phys. Soc. 24, T2 (April 28, 1949)
15, A, Nordsieck, P.R. 58, 310 (1940
J. M. B, Kellogg, I. I, Rabi, N. F. Ramsey, and J. R. Zacharias,
P.R. 57, 677 (1940)
16. R. Melkonian, L. J. Rainwater, and W, W. Havens, Jr., Bulletin American
Phys. Soc. 24, Gl (Jan. 26, 1949)
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For a given value of b, the constant Vo(leZg)misﬂdetermined”py @he ngqtronw

proton scattering cross-section at thermal energies. The values of this

(3)

parameter have been tabulated by Jackson and Blatt for the meson well.

. For given values of b and t, Vo and - are determined by the properties of

the deuteron, ¢ and Q. The calculations which constitute the main body of
this paper were carried out on the Schroedinger equation for the deuteron
for four values of b, five values of t for each b, and three values of

Y for sach pair of values of t and b, making sixty values altogether. .

We emplojed the variational-iterational method(l7)o This method is
particularly valuable in the present problem because it provides (1) a
method for estimating the errors.in the eigenvalue by giving upper and lower
bounds to them, (2) a method for systematically improving the wave functions
by iteration, (3) a method for extrapolation. Inasmuch as the quadrupole
moment is a determining quantity, and inasmuch as it depends rather criti-
cally upon the wave=functions and in quite a different manner than the
deuteron biﬁding energy, it was essential to have the safeguards just
mentioned in order to be secure in the reliapility of the final numerical
values obtained.

The deuteron wave function Y for a given Z component of the angular

momentum MJ is a linear combination of an S and D state:
S i 1 ‘ _

where (y is a neutron-proton spin function with Z component of angular

momentum MJO The differential equation determining u and w are given in

3. J. M. Blatt and J. D. Jackson, P.R. 76, 18 (1949)
H. 4, Bethe, P.R. 76, 38 (1949) =
17. H. Feshbach and J. Schwinger, in preparation




terms of the independent variable:

X = P/fo T, = 2,76 X 10°3em? |, . (7)
Then
2 Mg 2 MV _r2
r
V\a‘__z._g,/j\,: )oo,ﬁgbro, C=ro° (8)
4 42

For the r_ given in (7) n = 064., -éq -/—\5 . We shall later employ

the symbol )\ = /\/y\ so that -0 =N -
N

The following equations are then obtained:

——-‘23 + [., F\Z + /\J:, us - 23/2 ¥/\Kkn (9a)

-2 /27’/\Ku : (9b)

8

2
i;g-%+[ V\2+/\(Jm2'/K)}

X

4n interesting integral connection exists between the behavior of u and w

at 1ai°ge and small distaneeso From differential equatlons (92 and b) we have

gggwdugf (23/2 /\K(u - W) - (— +27/K/\>}

Upon placlng X =0
o

2 I
[ Swu dx = 2 7//\/ {21/2(u2 - W) - uw}» Kdx A
o x2 Y0 . ‘ i

/ Wax
N = [""EV?(@ - ) - u'w] Kdx

or

ef
Y
Wt

vy

G
G5
e
(1]
w

S el
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The quadrupole momet_ztb is

, (10)

To obtain a proper form for the. iteration it is necessary to i'éplace

equations (9) by equivalent ihfceg_ral equations:

N jc‘,‘{) (x5x) \iu‘(x‘).J.(x')'+,23(2 YK (x) w(x')J ax1 (11a)

= /\ j 6(2 (x,x) 2/ (x) w (x) + (7 (=) - 2YK (x1))"

w(x! )]dx' (110)
where
a2 |
—d—x-%l-— 'JZ.);%Z_'_EQ G%) - -yLZ G(y{') = __S_(x -x') ,
Therefore - |
142+ 3 | WF |1+ 3 ).
[ wx (nx) ]e [( * (yl'xi)Z)
G(%) e _1_ sinh . N x* =.).{i_'. cosh le',] x'g x

bt e ] [(1 . z;f;)'s )+

‘sin"h' nx -_r—é cosh VQ‘ ] x'z2 x., (12)

At this point it becomes possible to describe the 1teration part of the
calculation. Starting from an initial pair of trial functions u, and w,

whose cholce will be discussed below, a first iterate u; and Wy may be

allg By G
T kb
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obtainq@ bywintrgduc;ngwgowggd v, in the right handgsidgwof equa@ionJ(ll),
The factor X\ is;é’egmmon proportionality factor so that it may be dropped

in computing_uliand w5 . To obtain the second iteréte 1ntroduqeru1 and wy

"~ in the right hand;gide of (11) and so on for the higher iterates.

The wave fuﬁcfions developed in this manner are theﬂ employed as trial

functions in a variational principle for ).. Equations (11) are a pair of

integral equations with eigenvalue )\ ; i.e.,the depth of the potential Vo

required to yield the ékperimental binding energy as included -in the para-
meter is now the s;lntion of an eigenvalue problem, This characteristic
feature of thg"iterational scheme corresponds rather nicely to the present
state of knowledge in the théory of the deuferon for the binding energy of
the deuteron is known from experiment and one is looking for a corresponding
value for the poteﬁtialo _

The necessary variational principles may be obtained from the original
Schroedinger equation. However, it is somewhat simpler te work directly

from (9) and (10)., Let us define a matrix

b (3) o o (13)

and matrix operators

2 i

R A= 2 o

~ 4 2 _ (14)
0. - e L & ..é.., ¢ le

BE N\ 2y C rezyx (15)

Then equations (9) and (10) may be written

¢ ) K ' | ' (16)
- on . . .

:g DN

A B
Faaay L

w88 0Ll




e

d= N B, (17)

~a

From (16) and (17) two variational principles may be obtained. Let X
be the eigenvalue of least absolute value., We adjust the operators so that
it is positive. Then

b, 4D :
AL = extr Siowe fe
TSN X ne

and

(Q. ,B,..@ (185)
(@, BA” B¢)

fVV\Mm A AAA,

'>\° = extr

where the symbol ((p » ¥) signifies the scalar product of the matrices i

and "} integrated over x from o to infinity. Upon introducing the successive
laasa’d u

iterates ¢m m( u)into (18) a set of values P (n) which are approximate values

of N\, is obtained:

7\0(&‘1/2) e (n=-1, n-1)

(n, n"l)

N(n) S%-—%E}l - (19)
n, » :
(n+1/2) _ ‘
:xb 2 _124_21_ etc,

(n, n4l)

where

(n, m) = (fpn; B¢>m)

APAA VN s

or in terms of uy, and L%
@

(n, m) = / ( /27/Kw> + vin 23/27Kum + (J=2YK) w_\dx.
o

=13~

oF
G
(4
o
ford
9

(20)
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It may be shown(l7) that the squencegﬂ\hb(?); 7kbgéfl/?)'c0nye?ge to N,-
The mannef in which this occurs ié compliqated_in p?is case by the non-
positive definite character offgi or in,eqﬁation (1l)wonQ may say that the
kernel of the integral equation (11b) is noﬁ positive definite. This‘
feature is of imporfange for the lafggrrvélues of Y. The non:positive
behavior odenPas the consequencevthat the eigenvalues ‘\are both positive
and negative extending to +cy3,_ahd - o0 . The positive sequence of eigen-
values corresponés to those states for which the S state is the principal
component; i.e., it giveg»the Yaiﬁes of the potential V, for which a state
mostly S in character hasﬂfhe*binding eqergy_gozg_MeV,_ The smallest posi-
tive N, N,s 1s that potential for which 2,23 MeV is the binding energy
of the ground state. The negative sequence of eigenvalues correspond to

those states fop which the D state is @he principal component.

Two quantitative consequences of tpe'above”are‘of,impprtance in the

calculation, The inequalities satisfied“byjikb(n?-andf?§ofn+l/2) as n — ©°

are considerably less specific when B is not positive definite compared to

when it is. Thus for the non-positive definite case

(n) (n+1/2) - (21)
Ne  Z A, | | |

_>\o(n) %(n+l/2)‘7\°(n+l) 7\o(n+3/2);. ‘_ >\02 ..

If 7\i is the next eigenvalue whose absolute value is greater than 7Kb then

if n is so large that

17. H. Feshbach and J. Schwinger, in preparation
-14- ’




w1/ (ntl)

N o

then

( v, L
> W Z Ng- | o (22)
Lower bounds as well as upp?pvbounds td )\Q,maxmﬁéﬁﬁﬁfained, ”Wé give
several of these:. , |
>\O(n+1ri-)** S )\o(n) - \,(mm) (220)
0oZ No - = t . AnFLfE) e 22a
)\1,' Mo
2 (n+1/2) _ (ntl) Mo (») No (nt1)
' n - . 22b
N, 7N Ne ‘Nl n+l) | (22b)
If >\l is known to be negative then
(a41/2) )y 2
NoZ Xo N R e X)) (22¢)
' (7\5'\ -'\hb

a considerable improvement over (22b). Because of the possibility that

(n)
7\0, may be less thqn“)\o another upper bound which is useful may be

obtained:
Ne & Y (224)
To apply these inequalities sqme.method for obtaining a }oweg_bound for
)\1 is necessary, Here we have employed th§ relation:
(23)

2 -1\ ?
Z |Spur (A B -1
N 2

N




x)

L}

where

Spur: (.Af;ﬁ.)?;.s n? |ax f dx ' * {ﬂx'“)s(ﬁz (= x11) .

6{®) (are, xt) 7 (x0) 4 1672 K(xt) G(ﬁ) (xt, x11) *

d

6@ (=17, x0) K (x'1) + [J (x'1) - ?-vK(x“ﬂ .

G(VZL)(X“’ x'?) G(YZL) (x'1, x') |J (x'%) - 2YVK(X”) L. (24)
A similar method(17) is available for determination of :xz in (22¢).

Another remark should be made with regard to the convergence”of the

;prqduct sequence in (21) or the sequence in (22). The range of convergence

is very small combared to 1., For some

xo/ll

valnés of the parameterg this ratio is very close to 1 corresponding to an

is best when the ratio

approximate degeneracy in the eigenvalues of the iterated opératér in (17),

- 2 2
_ (A,]'B)z,_ which has eigenvalues, .o 5 A1....--. o One may then employ

the usual procedurés of degenerate perturbatiqn theory; or equivalent to this,
after é sufficient number of iterations so that u and w are fixéd, the ampli-
tude of the D state is introduced as a variational parameter. Further
iterations produced practieally no ehahge° In practice, it was found poss-
ible to employ'a simple ex£§épblation technique which, it may be shown, is
directly connected ﬁith the method taken from degenerate pertﬁrbation'
theory. This was pabticularly;ﬁéceséary for the détermination of Q for the
neér~degéneracy prodﬁced sizable fiugtuatioﬁs in Q with éuccessive iferations
so that it was no lbnger ¢lear what éo‘take for the final #élue for Q ﬁithe ’
ogt further itqratidhso- This wasvavoidedvb& use of the extrapéihﬁion'
method. | | | o

17. H. Feshbach and J. Schwinger, in preparation
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Let F(Q), F(l), F(2) ... ve successive values of a quantity
F obtained by successive iterations. The quantity F may be 7\,_or'Q or

the value of u or w at a given point. If the iterations at stage F(°)

have proceeded'far enough it may be assumed that

Flo) s py £
F(l) =PI EF
Fl2) =7 ¢ £%

‘where f is the error at stage F(°) while E} is the parameter which gives

the rate of convergence. We have essentially assumed that all the error
comes from the admixture of the eigenfunction of 7\1 to that of.)\o. From

these three equations we may determine F:

[p(e) . p(1)]?

F=r(o) - F(0) - 2p(1) ¢ F(2) * (25)

If two sets of numbers F and G depend on € in the same way (e.g. X\ and
Q) then it is possible to obtain €& from one sequence and use it in the

other so that

G(O) - G(l) _
clo) - 26(1) ¢ gl2) * (26)

F = f(°) - (F(O) - F(l))

The extrapolation method was checked by eomparison with successive

iterations in some of the worst cases which occurred and proved to be

. very accurate,

Details of the calcuiationo

The first step in the calcﬁlation involves the determination
of a proper initial trial function ¢ o 1In the present calculation
thig was gvailable from some initial‘triél runs by hand computers

@ -4
38 QLo

@5
(o0

-17-
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for one set of parameters J,( ,B,T) and various Y's, These and their‘ite‘ratrgsv

were employed’for other sets of (4, T) and similar »’'s. However, it is more

usual not to have any trial functions given a-priori. Some tests have been

on the use of the Ritz Rayleigh method which showed that simple one parameter
(one for u and one for w) having proper x dependence at x = 0 and x =0 ,

gave good initial wave functions. The values of >~° and therefore in V0

obtained from them were in error by a few percent. However this corresponds

to a considerable error in the binding energy of the deuteron of the order

Qf.more than fen percent., The error in Q was considerably iarger‘aﬁd'it-must-
be concluded that discussion based on the Ritz\method.employing this simple
type of function is not reliable. However after one or two iterations, the
results werse generhlly satisfactory. In the calculation reported on here two
iterations ﬁére used. This proyided a good internal check and permitted the
employment of extrapolation formui&s (25) and (26),

The iterations were performed numerically employing Simpson“s rule over

most of the fange in x. The mesh was chosen so as to provide an overall accuracy

for the calculated ratios for A, (18) of 1 part in 104, There was some diffi-

culty in the region for x~~o0 for integration (11b) involves a rapidly varying

function of x behaving as l/xias x—>0, Under such conditions Simpson'’s rule
fails, A‘speciai_integration formuia for this fegion was devised in which
the known properties of u were utiliiedo In the fegion of the origin, u = x-
(45 ¢ 43x + A2x2.+ .+.). The coefficients A, may be expfesséd in terms of
tﬁe tabulated values of u. The integratién'for‘each power of x ﬁay be then
performed and the final integral expressed in terms of tabﬁlaﬁed values of

u multiplied by known numerical coefficientso_

=18=
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3. Results,“i

A total of sixty cases were computed, a >~snd Q bsing}gppgipedrfép_esqbaw

"The parameter &, the inverse of the central force range was given four values,

It has been customary to relate these to an equivalent meson ﬁgss by the
relation b =Q4%9 ,/H é‘meson mass° The four values and the corresponding

masses are given in Tabls III.

Table III

Values of;ﬂ and corresponding Meson masses

A8 : A/m

2.86 400
. 2050 350

2.33 326

: : m = electron mass
_20044 286

The value of‘;? z 2,33 corresponds then to the range suggested by Breit et al(ls)

from proton=-proton scattqringa More recent analyses(l9 20,21)

suggest that a
somewhat shorter range'(larger values of 4) may fit the datg somewhat more
closely, The parametér'Tf was given five values for each value of &; these

are given in Table IV, together with their corresponding meson mass. The

values of Tﬁchosen were € A ; thls choice was indicated by the theory of

i

18, Hoisington, Share and Breit, PR, ﬁé, 884, (1939)
19. J. D. Jackson and J. M. Blatt, in press. '
20. H. A. Bethe, P.R.; 76;.38! (1949) |

‘21, G, Breit and W. G. Bourlelus, P.R. 75, 1029 (1949)
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Table IV

Values of T and corresponding Meson Mass

C Ad/m
2.33 326
2.00 280
1.8 252
1.3 182
1.0 : 140

(4)
H3 . Finally, three values of 9/ were employed for each &, T pair.

The values of % were chosen so that the ensuing values of Q should cover the

possible values of Q which may deviate as much as two and onef-haif percent from

the quoted value of 2,73 x 10'27 cmzo Three values of Q also permit a fairly

precise interpolation on % to obtaih any desired value. of Q. The values of

and Q for each value of T, ,5 , and 7/ are given in Table I.* The values of >

are certainly accurate t;o one part in 101*, while the third figure in Q is reliable.
We now discuss the qualitative features which are apparent from Table I.

The eigenvalue "N is a function of &, T and Q or 7/, For a given & and T,

it naturally de_éreases with increasing ; for a given A and Q it is a decreas-

ing function of C, the sharpest change occurring between [ = 2.00 and T = 2.33,

For a given 'C.and Qs A decreases as A decreases, while 7 increases. These

qualitative descriptions may be summarized by a set of rules which were found

very vgluable in predicting .‘new values of ’}/for. anew U or . They, of

coufse , hold only very roughly. Rélatior;‘s (27a) and (27b) hold rather well

while (27d) may be off from constant by as much 'as'ten percénta

4. E. Gerjuoy and J. Schwinger, P.R. 61, 138 (1941)
H. Feshbach and W. Rarita, P.R. 75, 1384 (1949)
R. E. Clapp, P.R. 76, 873 (1949)

#*Tables I and II are at the end of the report.
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For a given & and-. __(l,f,%ggi))\._/\/,gqnstant (27a)

'25—)\,\/ constant = _ (27b)
For a given &S and @ )N _ constant _ (27¢)
T3 .
(1 *.2192)); ~uconstant (274)
(4
For a given _{ and Y NN U constant (27e)
For a given [ and Q Y3 ~v constant A (27f)

We shall conclude this section by discussing the sensitivity of the
force constants ‘yand )\to changes ip‘_the e:;p_erimental_ data. _The most

serious changes may occur for Q since it has been determined with an

accuracy of two and one-half percent; 2.73 x _AlO_f??qmzv f two ahd one-half

27402 302,68 x. le?gm.?T .

percent covers the region:2,78 x 10 For small t,
C - 1.0, 1.3, a change in Q of five percent would result in changes in >~
and ) of a similar order., For larger _ , ( = 2.33, such a change in

Q produces a similar change in v 4 N (see 27b), but an enormous change in

both ) and \. An error of a few percent in )\ (or Y’ is of the order

of 1 MeV in é . Errors of this magnitude have fairly large :_, sized repercussions

in the calculation of the properties of other systems of puclevon"s. This
emphasizes two things. One, that it would be important to ob:tairira more
accurately determined value of Q. This is not an experimental matter but
rather involves imbroving the evaluation of the ex_periiééntal results
(already one percent accurate)., Secondly, the method for obtaining D) and Y
must give Q with sufficient accuracy” or again the values of:‘),\ and 7 will
be falsified. ‘ |

A change in the proton-proton scattering would correspond to a change
in &. The consequent changes in )N and ) are given qualitatively by (27e)

and (27f). A change in the binding energy of the deuteron will require a
- -2~ - 788 020
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change in rg, the unit of length, in such a* way tha.t ") —625)—) - will

-h

remain at ,64. To keep the same b and Q, it would be ‘necessary to change e

and the tabulated Q!s would have to be decreased by one percent. Thus t.he_
consequences Qf a change in € may be readily obtained from Table I¥* and its
qualitative effect from formulas (27); the answer will depend upon the initial 7,’

B, T, for in this case

-A_}%\'N—AQ_Q- ('6},)- %él¢l

4x) - oL

<R
e
<k

4o Applications.

ac. Magnetic Moment of the Deuteron.

The admixture of the D state gives a contribution to the magnetic
moment Ay of the deuteron so that
- -3 , -1
Ay = Ay ét/"fp 5 (Hn *f/l"p 5)4PD (28)

where the magnetic moments are expressed in terms of nuclear magnetons and

Pp is the percentage of D state defined as
00

o
“ .
‘[_(-uz + wz)dx

(29)

%a

*Tables I and II are found at the end of the report.
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However, because of other contributions to the magnetic moment of‘the deuteron
arising from relativistic effects(zz) equation (28) is not correct and may only
be employed to obtain an upper and lower bound on Ppe In the absence of
relativ1stic effects Pp = .04; relativistic effects are of the order of 015,
so that .04 x -015 seems to be reasonable upper and lower bound on Ppe. In
Table V* we give the values of pD corresponding to each value of 7 and T.

It is seen that almost all the values from C = 1.3 to T = 2.33 give Pp

which fall within these limits. It seems clear however that the regions (<<l

and T > > 2 are excluded.

b. Neutron-Proton Scattering. ‘ 7
Recent analyses(ZB)(ZA)(zs)(zé) have shown that it is possible to

express the theoretical predictions on neutron-proton scattering in terms of
singlet range Ty and a triplet range r,., We shall be primarily interested
in the latter, Jackson and Blatt(ZA) have analyzed the data and havé concluded

that

* -
z (1,56 _ .13) x 10 13 cn : (28)
The paramefer Ty is determined by comparison with the zero energy solution so
that if k is the wave number in the center-of-mass system of the relative
neutron-proton motion and St is the phase shift

1
kcot By 2oty + k2 (5ry) - P KA.,

where oty is the inverse of triplet scattering length ; P is a parameter. In

_ this paper we employ the bound state (deuteron) wave functions, and thus must
22, H, Primakoff, P.R. 72, 118 (1947), G. Breit and I, Bloch, P.R. 72, 135 (1947)

23, Jo SchW1nger, Notes on a course in Nuclear Theory (1947)
24, J. D, Jackson and J, M. Blatt, P.R. 76, 18 (1949)

25, H. A. Bethe and C. Longmire, in press

26, G, F. Chew and M. L. Goldberger, P.R. 75, 1637 (1949)

*Table V is at the end of the report.
: =23=
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replace r, by its analogue ;. Then

k cot Oy = - n+ (k% + V]Z) (%Pf,) * ...

Comparison of these two expressions shows that
2 2 2 ' )
’%Nrt(l”f"t VIJ., N (29)

In the case of the meson well employed here, and in the absence of tensor

forces /°, is several percent higher so that (28) becomes
e (1:66 T .14) x 10713 cn
(pt/r ) ; 060 : 005
o

We shall assume that the value of P and hence of Pt does not change appreciably
when tensor forces are ineluded(zg) . It may be expected that the shape para-
méter P may be somewhat larger when T is very much smaller than S .

The definition of ’Ot for the triplet state including tensor forces
has been given by Schwinger( 27‘), Biedenharn( 28) gnd Christian(? ). It is

s 2 f =2le,‘ 2+W dxi (30)
: 1+C '

whére
= 1im %l‘% . Genérallj << 1,
G X—yoo WL X ‘ C

27. J. Schwinger, Notes on a course in Nuclear Theory (1947)
28, L. C. Biedenharn, Jr., M.I.T. Thesis

-29. R. S. Christian, P.R. 75, 1675 (1949)

=24_
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In Table V we have tabulated /%/r,. For a given T, lot decreases as & in-
creases; for a given V) Pt. decreases as T increases: /Ot;ﬁis relativély
independent of Y. It 1s seen that a much sharper delimitaiiop of !‘;

experimentally is required before it would be possible to choose a best T

for a given ,6’o However, in principle, if the uncertainty in _/Ot were

diminished by a factor of 10, the value of /7 would be determined, provided,

of course, the particular well shapes discus_sed. here are empLd&éd, We also
note that ,ot is, for a given QS and T, independent of )’ so fhat its

determination is independent of the precisé value of Q.

c. FPhoto Disintegration of the Deuteron. B
4The cross-section for the photoelectric disintegration of the

deuteron may be expressed in terms of the cross-section for zero range
nuclear forces, cs'(o) multiplied by a "range cg;;‘_e_gt._iqp_'[(?o_‘_,)p In the absence

of tensor forces:
S, = ___C_'_S_)_ 1+0 (k2 2 4 |
e F TR e (31)

where k is the relative momentum of the final neutron-proton system and

1/2 3/2

(o) e 8IL 92 E -
TSR G

where E is the final e_néfgy in the centeré“ofemass system of neutron and proton.
When tensor forces are included, formula (31) must be multiplied by 1/(1 +C?),
This is, however, a small correction. From 'I‘able V containing Pt, it is now

possible to deduce the range correction 1/(1 - ']’ot) This correction is

30, H., A. Bethe and C. Longmire, in press
-25-
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appreciable over the entire range of Py given, However, since these ﬁ%“s

are generally smaller than those obtained for the Rarita-Schwinger square
well, the cross-section is reduced below that given by their calculation
but is considerably above that obtained for zero range.

The cross-section for photoélectric‘éfoss-seetion may be utilized to

~ determine (% . At present, the experimental evidence is contradictory,

so that as yet no reliable value'of',ﬂ% may be deduced from it,

Computational-Details

For Mark I computation, equations (1la and b) were written as follows:

u(x) = L(x) f M(X'){J@:')u(x“) + 277 YK(x") W(X‘)} dx!
0 ' .
0 |
+ M(x) fL(x') {J(‘:’t‘) a(xt) + 2% yx(xn) w(x')} dx? (32a)
X
and
. X i
w(x) = P(x) f R(xf){ZB/z YK(x*) u(x') + [J(X“),- 2>’K(X‘ﬂ w(x?) b ax!
Q .
e
+ R(x) l P(x) {23/2 YEGx') ulxt) + [30x) - 2 7K(x)] w(xn} axt  (32b)
where
L(x) = e %, , . (33a)
M(x) = sinh V1x, - . (33p)
P(x) ze ¥ (142 +_3 _\ | ', | (33¢)
(0P
-26-
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R(x) = <é ¢ 2 | sinh (\x - 7%; cosh V]x (334)

( qX)Z
- Bx
) =2 , o (34)
and
K(x) = e'ttx . (34b)
: X

It was desired to obtain M to an accuracy of one part in 104i
Analysis of several trial runs made by hand computers showed that it would
be sufficient to compute the wave functions u(x) and w(x) in the interval
0 £ x £ 5,00 with a mesh of Ax = ;036 near the origin and then doubled
at x = 0,936, 1.512 and 2.664. »

The first step was the computation and recording on value tape of the
values of L(x), M(x), P(x) and R(x) at the mesh points stated above. This
computation was performed only once since these functions are independent
of the parameters &, (, and 7.

The functions J(x) and K(x) were computed and recorded on cards for
each of the K?’and L combinations shown in Table I.

Trial functions u, (x) and w (x) were introduced, along with the pre-
viously computed values of L(x), M(x), P(x), R(x), J(x) and K(x), into the
right hand side of equations (32a and b) and the indicated integrations
were performed using Simpson's one-third rule. Then the first iterates
ul(x) and'wl(x) were introduced into eQuﬁtiong (32a and b) and second iterates
obtained, Two iterations were generally sufficient to obtain ) to the re-
quired accuracy. The second integral in equation (32b) involves a function’
of x whi?h behaves as % as XeO. Hence SimpSon's‘rule fails near the
briginoth special quadrature formula based on the known behavior of the

integrand was employed in this region.

Q"ﬁ‘
&5
Co
<o
oW
<




~

L

After two iterations approximate values of )\_were”obtained from

equation (19) which may be written in the following form:

A

(n-1/2) o
N = Lr(%l_a?ll_%l , (35a)
BN %al_n—;%l , ~ | (35D)
and
(n¥1/2) 0. n '
b = (—gﬁ ’ (35¢)
where

| 3/2
n=l, n-l) = -
(n-1, n-1) fo un-l{Jun_l v 2%y Lax

o
4 w{1'%’1{,23’/-53 )/Kun_:L .+ ”(J—2 7K) Wn-l}dx .

The integrals in equations (35a,b and c) were obtained by use of Simpson“s
rule. It was not necessary to compute the functions shown within the braces

in equations (35a, b and ¢) since they were previously computed as parts of

the integrands in equations (32a and b). The final values of Y, shown in

Table I, were computed by the extrapolation formula:

_ (e1/2) (in'l‘/z)'f)(\n))
W ,)\ | >(\n-1'/2)_2 (1) ¢ Xn+1/2)

(36)

This extrapolation method was checked‘by QOmputing thé third and fourth
iterates of u(x) and w(x) for several of the more slowly converging cases
and found to be accurate to one pért»in 10%.

The value of Q at the end of each iteration was computed by use of

the equation:

«28-
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7/.2 £ oaxz’f ’E;(x‘);..w(x) .':2.”3 /2 v;vz(XJ ax

(o] ) 2 ' 2 J . . (37)
L» El(x) +w(x)) dx

10

The numerical integrations were performed in the interval o< x 54.968
by Simpson's rule and then correction terms added for the value of the
integrals from X = 4.968 to . These correction terms were computed from

the formulas:

"2 2 2ax, yw(x) | <
2. R i 0 20/, :
- X u(x)w(x)dx = ey - (1 4+ 4+ 5 ,
fxo SHRXImEIEX 2']S(xo> ( Nx, ('OXO)Z) (38a)
| e 22x W14 T v 37 18
o s Wk ) L4 + + |
f *Pr?(x)ax ‘...*o - ( o 2(nx,)? ('Ixo)3> |
%o | o 2 > (38b)
ZqS (x,)
2
C v(x)dx = uz(:;o) , (38¢)
and od
]
j Plaex = ) [1 A
o | 2V]Sz(xo) (38)

where

S(x) » [1 42 2
xo) (4- ']xo + (nxo)Z)

and X, = 4,968,

Equations (38a,b,c and d) are based on the known asymptotic behavior of
u(x) and w(x). The following extrapolation formula was employed to compute

the tabulated values of Q shown in Table I:

:33.
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(39)

Q ._....é(<,>> ) (Q(o) : Q(l)) (}3/2 - ﬁ)
: >£/2 = 2)\} ¥ }2/2

Where | 1/2’ >i and >2/2 correspond to Ggoz, Ggl),and'G(%z in equation (26)

_respectively.

The values of > and Q tabulated in Table I are believed to be accurate
to one unit in the last place priﬁtedn The wave functions wu(x) and w(x)
tabulated in Table II were obtained from the last iteration, These functions
are estimated to be accurate to one part in 103. At each stage of the compu-
tation the functions were checked by use of simple ideﬁtities obtained from
the associative, distributive and commutative laws of multiplication and
addition. An overall check was made by comparing successive values of >-.

For each pair of values of the parameters & and [T, )>_and Q were
computed for three 7> values., The vélues of 7/ used in going from one case
to the next were estimated by use of equations (27a #nd b). They were
selected so that the three values of Q would cover approximately the range
2.73 x 10¢27cm2 plus and ﬁinus ﬁwo and one-half percent., The last iterates
u(x) and w(x) for the previously computed case with closest :V/value were
used as the first approximation to the wave functions. The guess value of
7 to be used in computing >\and Q for a new & and U combination was ob-
tained from equations (27a,b and f). The last iterates for a near &, [
and 7 set were used as the trial wave functionso

The value of X obtained after the first iteration was ﬁsually within
0.1 percent of its final value. However, Q was quite sensitive to the wave
functions and after two iterations often had not completely settled down.
In the few cases where two iterations and the use of equations (36) and
(39) were insufficient to yield the desired accuracy in >and Q, wave
functions u3(x) and wB(x) were computed by use of the following extrapolation
formulas obtained from equation (26):

=30=
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Un(x) -2 Uy(%) 4 et < uy (x) (468)
N (>1\/3 , ﬁ)
and \3/2 1
wB(x)'lng(x) s X" N ). _, (40b)

>3\/2 (>1\/2 i >1\) "(x

Then u3(x) and w3(x) were introduced into equations (32a and b) and the
iterates u4(x) and_w4(x) obtained.

A case in which this process was employed is shown in Table VI,

Table VI

F? z 2,33 (=233 YV=4.73

Iteration ~ Q
4.52261
1 2.5870
4052118 -
2 2.6647
4o52257
4.52186
A 2.6246
. 4.52186 i
5 : 2.6258
4.52186

The extrapolated value of >; after two iterations, is 4.52188 and the
extrapolated value of Q is 2.6264. In this case the extrapolated values

of N and Q were within the desired accuracy and tﬁerefore served as a check
on the extrapolation process, 4 typical.cése ih which two iterations were

sufficient is shown in Table VII.
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Table VII

B =233 T=20 7=1.3392

Iteration ~ S Q
9,57282
1 . 2.7078
9,57259
2 2.6797
9.57270

‘The extrapolated value of ‘A is 9.57266 and the extrapolated value of Q

is 2.6888, 1In this particular case third iteration values of N(9.57265)
and Q(2.6950) were computed. The agréement between the extrapolated and
and third iteration values of N\ and Q in this case along with several other
test cases served as a check on this method of computation;

The values of A and Q were computed for sixty &, T and 7 combina-

tions. The total time required was approximately six weeks.
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TABLE I
B = 2.044
T y A Q

1.00 0.1140 14.048 2.52
0.1300 13.719 2.78
0.1350 13.614 2.86
1.30 0.2400 13.140 2.53
~0.2700 12.727 2.74
0.3000 12.329 2.89
1.80 0.8550 10.072 2.62
0.9300 9.651 2.72
1.0000 9.283 2.79
2.00 1.5600 7.982 2.67
1.7000 7.556 2.74
1.8400 7.170 2.78
2.33 6.3400 3.404 2.65
9.2000 2.453 2.72
13.0000 1.787 2.77

B = 2.33
1.00 0.1000 17.388 2.64
0.1040 17.260 2.71
0.1080 17.131 2.78
1.30 0.2239 - 15.842 2.72
0.2400 15.504 2.83
0.3000 14.302 3.18
1.80 0.7107 12.411 2.63
0.7660 11.935 2.71
0.7820 11.804 2.72
2.00 1.3392 9.573 2.69
1.4280 9.177 2.73
1.5600 8.644 2.79
2.33 4.7300 4.522 2.63
5.8000 3.792 2.67
9.2000 2.504 2.75
o~ “3 3
w88 0o«
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TABLE T

B = 2.5
T y A Q

1.00 0.0920 19.562 2.67
0.0978 19.325 2.80

0.1140 18.652 3.08

1.30 0.1900 18.180 2.64
0.2100 17.641 2.79

0.2400 16.855 3.00

1.80 0.7300 12.985 : 2.76
0.8100 12.231 2.85

0.8550 11.841 2.89

2.00 1.2000 10.751 2.69
1.3392 9.992 2.76

1.5600 8.977 2.85

2.33 6.2400 3.605 2.70
10.5000 2.234 2.77

13.0000 1.827 2.79

B = 2.859

1.00 0.0740 24.814 2.62
0.0770 24.623 2.71

0.0850 24.102 2.97

1.30 ©0.1550 22.940 2.61
10.1700 22.301 2.77

0.1900 21,467 2.94

1.80 - 0.5800 16.474 2.72
0.6240 15.799 2.81

0.7107. ©14.603 2.91

2.00 0.9500 13.649 2.60
11.1000 12.364 2.75

'1.2000 11.629 2.81

2.33 4.7300 4.742 2.69
5.8000 3.943 2.72

10.5000 2.265 2.78
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"TABLE II
B=2.044 T=1.000
7=,0'1140 y= 0.1300 y= 0.1350

x u(x) W(x) - U(x) W(x) U(x) W(x)
0.000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.036 3.3171 0.0583 1.7269 . 0.0337 0.9246 0.0185
0.072 6.1406 0.2333 3.2023 " 0.1348 1.7158 0.0742
0.108 8.5319 0.4403 4.4565 0.2544 2.3895 0.1402
. 0.144 10.5526 | 0.6667 5.5201 0.3853 2.9616 0.2125
0.180 12.2492 0.8920 674164 0.5157 3.4444 0.2846
0.216 13.6684 1.1152 7.1690 0.6449 3.8504 .0.3561
0.252 14.8450 1.3214 7.7955 0.7643 . 4.1889 0.4223
0.288 15.8140 1.5134 . 8.3136 0.8756 4.4693 0.4840
0.324 16.6014 1.6852 8.7368 0.9752 4.6987 0.5393
0.360 17.2333 1.8394 9.0783 " 1.0646 4.8843 0.5890
0.396 17.7293 1.9738 9.3484 1.1426 5.0314 0.6324
0.432 18.1090 2.0910 9.5570 1.21086 5.1453 0.6703
0.468 18.3872 2.1903 9.7118 1.2682 5.2303 0.7025
0.504 18.5785 2.2741 9.8205 1.3168 5.2904 0.7297
0.540 18.6941 2.3425 9.8889 1.3566 5.3287 0.7519
0.576 18.7452 2.3977 9.9228 1.3886 5.3483 0.7699
0.612 18,7401 2.4402 9.9267 1.4133 5.3516 0.7838
0.648 18.6872 2.4716 9.9048 1.4315 5.3409 0.7941
0.684 18.5930 2.4926 9.8606 1.4437 5.3182 0.8011
0.720 18.4638 2.5048 9.7976 1.4508 5.2852 " 0.8052
0.756 18.3044 2.5086 9;7181 1.4530 5.2433 0.8066
0.792 18.1198 2.5053 9.6249 1.4511 5.1938 0.8057
0.828 17.9137 - 2.4954 9.5198 1.4454 5.1379 0.8027
0.864 17.6896 2.4800 9.4049 1.4365 5.07617 0.7979
0.900 17.4505 2.4596 9.28117 1.4246 5.0109 0.7915
0.936 17.1992 2.4349 9.1517 1.4103 4.9413 0.7837
1.008 16.6678 2.3742 8.8754 1.3751 - 4.7933 0.7643
1.080 16.1121 2.3035 8.5852 1.3340 " 4.6375 0.7417
1.152 15.5418 2.2240 8.2862 - 1.2879 - 4.4768 0.7163
1.224 14.9670 2.1398 7.9839 1.2391 4.3142 0.6893
1.296 14,3932 2.0519 7.6815 1.1881 . 4.1513 0.6611
1.368 13.8261 1.9628 7.3820 1.1365 3.9900 0.6325
1.440 13.2687 1.8731 7.0871 1.0845 3.8310 0.6037
1,512 12,7242 1.7844 6.7986 1.0331 3.6754 0.5752
1.656 11.6791 1.6104 6.2439 0f9323 3.3761 0.5192
1.800 10,7020 1.4487 5.7242 - 0.8387 3.0955 0.4672
1.944 9.7932 1.2973 . 5.2401 0.7510 2.8340 0.4184
2.088 " 8.9540 1.1599 4.7926 -~ 0.6714 2.5922 0.3742
2.232 8.1811 1.0344 . 4.3800 0.5988 2.3692 0.3337
2.376 7.4715 0.9219‘ 4.0009 0.5337 2.1643 0.2975
2.520 6.8209 0.82061 3.6531 0.4751 1.9762 0.2648
2.664 6.2255 0.7304 ¢ 3.33417 0.4229 1.8040 0.2357
2.952 5.1830 - 05771 2.7768 0.3341 1.5023. 0.1863
3.240 4.3136 0.4576 _2.3113 . 0.2650 - 1.2505 0.1478
3.528 3.5888 0-3625f 1.9231 0.2099 1.0405 0.1171
3.816 2.9855 . 0.2881; 1;5999 0.1668 0.8656 0.0930
4,104 2.4833 0.2292: 1.3308 0.1327 0.7200 0.0740
4.392 2.0655 0.1828 1.1069 0.1058 0.5989 0.0590
4.680 1.7178 0.1459 0.9206 | 0.0845 0.4981 0.0471
4.968 1.4287 - 0.1166 0.76517 0.0675 0.4143 0.0376
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TABLE II
B=2.044 T=1.300
y = 0.2400 y= 0.2700 y= 0.3000

X U(x) W(x) U(x) W(x) U(x) Wi{x)
0.000 0.0000 0.0000 0.0000 0.0000 -0.0000 0.0000
0.036 1.7426 0.0451 0.6907 - 0.0193. 1.1020 0.0333
0.072 3.2388 0.1765 1.2867 0.0758 2.0557 0.1297
0.108 4.5157 0.3289 1.7978 0.1414 2.8756 0.2415
0.144 5.6010 0.4920 2.2342 0.2117 3.5770 0.3609
0.180 6.5174 0.6511 2.6042 0.2804 4.1731 0.4774
0.216 7.2873 0.8059 2.9165 0.3475 4.6772 0.5908
0.252 7.9285 0.9457 3.17717 0.4082 5.0997 0.6932
0.288 8.4584 1.0732 3.3946 0.4636 5.4513 0.7866
0.324 8.8907 1.1844 3.5724 0.5120 5.7403 0.8681
0.360 9.2388 1.2818 3.7164 0.5545 5.9750 0.9395
0.396 9.5132 1.3640 3.8308 0.5905 6.1619 0.9997
0.432 9.7242 '1.4332 3.9194 0.6208 6.3074 1.0506
0.468 9.8796 1.4893 3.9856 0.6455 6.4166 1.0919
0.504 9.9875 1.5343 4.0324 0.6654 6.4945 1.1250
0.540 10.0538 1.5684 4.0622 0.6805 6.5450 1.1502
0.576 10.0846 1.5934 4.0774 0.6917 6.5718 1.1687
0.612 10.0845 1.6097 4.0800 0.6991 6.5781 1.1808
0.648 10.0580 1.6187 4.0716 0.7033 6.5667 1.1876
0.684 10.0087 1.6209 4.0539 0.7045 6.5399 1.1894
0.720 9.9401 1.61175 4.0282 0.7033 6.5001 1.1871
0.756 9.8549 1.6088 3.9955 0.6997 6.4490 1.1809
0.792 9.7557 1.5959 3.9570 0.6943 6.3883 1.1716
0.828 9.6446 1.5790 3.9135 0.6872 6.3195 1.1594
0.864 9.5236 1.5591 3.8659 0.6787 6.2438 1.1449
0.900 - 9.3943 1.5363 3.8147 0.6690 6.1624 1.1284
0.936 9.2582 1.5112 3.7607 0.6582 6.0762 1.1101
1.008 8.9704 1.4553 3.6458 0.6342 5.8926 1.0694
1.080 8.6691 1.3951 3.5252 0.6082 5.6992 1.0254
1.152 8.3600 1.3313 3.4009 0.5806 5.4997 0.9788
1.224 8.0484 1.2666 3.2754 0.5525 5.2979 0.9315
1.296 7.7375 1.2013 3.1499 0.5242 5.0959 0.8837
1.368 7.4304 1.1371 3.0257 0.4963 4.8958 0.8367
1.440 7.1287 1.0740 2.9036 0.4689 4.6989 0.7905
1.512 6.8341 1.0131 2.7842 0.4424 4.5063 0.7458
1.656 6.2693 0.8972 2.5550 - 0.3920 4.1362 0.6608
1.800 5.7418 0.7931 - 2.3406 0.3466 3.7899 0.5844
1.944 5.2519 0.6988 2.1413 0.3055 3.4677 0.5150
2.088 4.8000 0.6154 -1.9574 0.2691 3.1701 0.4537
2.232 4.3841 0.5413 1.7880 0.2367 2.8960 0.3992
2.376 4.0027 0.4763 1.6326 0.2083 2.6445 0.3513
2.520 3.6532 . 0.4190 1.4902 0.1833 2.4139 0.3092
2.664 3.3336 0.3690 1.3599 - 0.1615 2.2029 0.2723
2.952 2.7744 0.2862 1.1318 0.1253 1.8336 0.2113
3.240 . 2.3085 0.2235 0.9418 0.0978 1.5258 0.1650
3.528 1.9203 0.1750 0.7834 0.0766 1.2693 0.1292
3.816 1.5973 0.1377 0.6517 0.0603 1.0558 .0.1017
4.104 1.3285 0.1087 0.5420 0.0476 0.8782 0.0803
4,392 1.1049 .| 0.0862 0.4508 0.0377 0.7304 0.0637
4.680 0.9189 0.0686 0.3749 0.0300 0.6074 0.0507
4.968 0.7642 0.0548 0.3118 0.0240 0.5052 0.0404
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TABLE II
B =2.044 T=1.800
y= 0.8550 y:= 0.9300 y= 1.0000
X U(x) W(x) U(x) W(x) U(x) W(x)
0.000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.036 .1931 0.1540 3.3983 0.1710 3.8932 0.2016
0.072 6.0035 0.5756 6.3989 0.6391 - 7.3421 0,7533
0.108 8.4486 1.0481 9.0161 1.1643 10.3589 1.3724
0.144 10.5509 1.5337 11.2704 1.7045 12.9627 2.0093
0.180 12.3430 1.9908 13.1954 2.2135 15.1904 2.6096
0.216 13.8574 2.4214 14.8242 2.6935 17.0784 3.1758
0.252 15.1239 2.7941 16.1882 3.1092 18.6619 3.6665
0.288 16.1723 3.1211 17.3188 3.4745 19.9764 4.0978
0.324 17.0281 3.3924 18.2428 3.7778 21.0523 4.4560
0.360 17.7162 " 3.6182 18.9868 4.0306 21.9200 4.7548
0.396 18.2571 3.7961 19.5725 4.2300 - 22.6043 4.9908
0.432 18.6708 3.9348 20.0214 4.3860 23.1300 5.1754
0.468 18.9733 '4,0351 20.3505 4.4989 23.5166 5.3093
0.504 19.1804 4,1039 20.5768 4.5768 23.7838 5.4019
0.540 19.3044 4.1430 20.7135 4.6215 23.9469 5.4553
0.576 19.3575 4.1580 20.7738 4.6393 24,0209 5.4769
0.612 19.3492 4.1508 20.76717 4.6322 24.0177 5.4692
0.648 19.2888 4.1259 | 20.7053 4.6053 23.9489 5.4380
0.684 19.1834 4.0848 20.5944 4.5603 23.8236 5.3856
0.720 19.0404 4.0312 20.4427 4.5013 23.6507 5.3164
0.756 18.8650 3.9664 20.2560 4.4296 23.4370 5.2323
0.792 18.6628 3.8931 20.0403 4.3484 23.1894 5.1368
0.828 18.4378 3.8123 19.8000 4.2588 22.9129 5.0314
0.864 18.1942 3.7261 19.5394 4.1631 22.6129 4,9188
0.900 17.9350 3.6353 19.2621 4.0622 22.2932 4.8001
0.936 17.6635 3.5415 18.9713 3.9579 21.9578 4.6772
1.008 17.0921 3.3468 18.3588 3.7412 21.2507 4.4219
1.080 16.4978 3.1512 17.7215- 3.5232 20.5143 4.1649
1.152 15.8911 2.9556 17.0706 3.3052 19.7618 3.90717
1.224 15.2826 2.7660- 16.4174 3.0936 19.0064 3.6581
1.296 14.6779 2.5824 15.7682 2.88817 18.2554 3.4162
1.368 14.0828 2.4078 15.1292 2.6938 17.5160 3.1860
1.440 13.5001 2.2419 14.5085 2.5085 16.7918 2.9672
1.512 12.9330 - 2.0860 - 13.8943 2.3342 16.0868 2.7613
1.656 11.8495 1.8008 12.7305 2.0156 14.7396 2.3847
1.800 10.8420 1.5560 11.6482 1.7418 13.4867 2.0611
1.944 9.9092 1.3429 10.6461 1.5034 12.3265 1.7792
2.088 9.0510 1.1611 9.7241 1.3001 11.2590 1.5387
2.232 8.2629 1.0047 8.8774 1.1250 10.2787 1.3317
2.376 7.5412 0.8714 8.1020 0.9758 9.3809 1.1551
2.520 6.8808 0.7569 7.3926 0.8477 8.5595 1.0035
2.664 6.2774 0.6591 6.7443 0.7382 7.8089 0.8739
2.952 5.2229 0.5023 5.6113 0.5626 6.4971 0.6661
3.240 4.3448 0.3868 4.6680 0.4333 - .5.4048 0.5130
3.528 3.6138 0.2999 3.8826 0.3359 4.4955 0.3977
3.816 - 3.0057 0.2343 3.2293 0.2624 3.7390 0.3107
4.104 2.4998 0.1841 2.6857 0.2063 3.1097 0.2442
4,392 2.0790 0.1456 2.2337 . 0.1631 2.5863 0.1931
4.680 1.7291 0.1156 1.8577 0.1295 2.1509 0.1533
4.968 1.4380 0.0922 1.5450 0.1033 1.7889 0.1223
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TABLE II
B =2.044 T =2.000
y= 1.5600 y= 1.7000 y= 1.8400
X U(x) W(x) u(x) W(x) u(x) W(x)
0.000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.036 1.6823 0.1054 2.9239 0.1851 0.5633 0.0363
0.072 3.1810 0.3881 5.5398 0.6796 1.0690 0.1331
0.108 4.4944 0.7010 7.8403 1.2269 1.5149 0.2403
0.144 '5.6256 1.0176 9.8264 1.7801 1.9006 0.3486
0.180 6.5900 1.3113 11.5235 | 2.2934 2.2306 0.4491
0.216 7.4031 1.5842 12.9568 2.7706 2.5097 0.5426
0.252 8.0805 | 1.8160 14.1531 3.1759 2.7428 0.6219
0.288 8.6384 2.0160 15.1398 3.5258 2.9353 0.6904
0.324 9.0905 2.1779 15.9408 3.8092 3.0917 0.7460
. 0.360 9.4510 2.3094 16.5804 4.0395 3.21687 0.7911
0.396 9.7311 2.4092 17.0784 4.2146 3.3141 0.8254
0.432 9.9421 2.4836 17.4545 4.3453 3.3878 0.8510
0.468 10.0929 2.5332 17.7243 4.4328 3.4407 0.8682
0.504 10.1924 2.5632 17.9035 4.4858 3.4759 0.8787
0.540 10.2475 2.5745 18.0039 4.5064 3.4958 0.8827
0.576 10.2650 2.5713 18.0378 4.5014 3.5027 0.8818
0.612 10.2500 2.5546 18.0141 4.4729 3.4984 0.8763
0.648 10.2078 2.5275 17.9421 4.4261 3.4846 0.8672
0.684 10.1422 | 2.4911 17.8287 4.3630 3.4627 0.8549
0.720 10.0572 | 2.44T7 17.6808 4.2876 3.4341 0.8402
0.756 9.9556 2.3981 17.5035 4.2013 3.3998 0.8233
0.792 9.8405 2.3439 17.3022 4.1071 3.3607 0.8049
0.828 9.7140 2.2860 17.0806 4.0062 3.3178 0.7852
0.864 9.5783 2.2256 16.8427 3.9007 3.2716 0.7646
0.900 9.4350 2.1631 16.5913 3.7917 3.2228 0.7433
0.936 9.2858 2.0994 16.3294 3.6806 3.1719 0.7215
1.008 8.9742 1.9698 15.7820 3.4543 3.0655 0.6773
1.080 8.6526 1.8422 15.2169 3.2312 2.9557 0.6336
1.152 8.3265 1.7169 14.6434 3.0120 2.8443 0.5907
1.224 8.0009 1.5971 14.0709 2.8023 |- 2.7330 0.5496
1.296 7.6788 | 1.4826 13.5043 2.6020 2.6229 0.5104
1.368 7.3628 1.3750 | 12.9485 2.4135 2.5149 0.4735
1.440 7.0544 1.2738 12.4060 | 2.2363 2.4095 0.4387
1.512 6.7548 1.1796 11.8791 '2.0712 2.3072 0.4064
1.656 6.1844 1.0097 10.8756 1:7733 2.1122 0.3480
1.800 5.6554 0.8659 9.9452 1.5211 1.9314 0.2985
1.944 5.1668 0.7425 9.0858 1.3045 1.7645 0.2560
2.088 4.7179 0.6385 8.2963 1.1218 | 1.6112 0.2202
2.232 4.3062 0.5498 7.5722 0.9663 1.4705 0.1897
2.376 3.9294 0.4750 6.9097 0.8347 1.3418 0.1638
2.520 3.5849 0.4112 6.3039 0.7227 1.2242 |- 0.1419
2.664 3.2703 0.3571 | 5.7505 0.6276 1.1167 0.1232
2.952 2.7206 0.2710 " 4.7840 0.4764 0.9290 0.0935
3.240 | 2.2631 0.2081 3.9795 | 0.3658 0.7728 0.0718
3.528 1.8823 0.1610 3.3008 | 0.2830 0.6427 0.0555
3.816 1.5655 0.1256 2.7528 0.2209 | 0.5346 0.0433
4,104 1.3020 0.0986 2.2895 | 0.1735 0.4446 0.0340
4.392 1.0828 | -0.0779 1.9041 0.1370 0.3697 0.0269
4.680 0.9006 0.0619 1.5836 | ~0.1088 0.3075 0.0213
4.968 0.7490 0.0494 1.3170 0.0868 0.2557 0.0170
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TABLE II
B =2.044 T =2.330
y = 6.3400 y= 9.2000 7:13.0000

X U{x) W(x) U(x) W(x) U(x) Ww(x)
0.000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.036 0.5543 0.0495 0.9137 0.0826 2.8489 0.2592
0.072 1.0599 0.1760 1.7522 0.2928 5.4756 0.9162
0.108 1.5079 0.3124 2.4985 0.5196 7.8201 1.6246
0.144 1.8927 0.4455 3.1407 0.7407 9.8407 2.3139
0.180 2.2188 0.5652 3.6858 0.9396 11.5580 2.9338
0.2186 2.4904 0.6733 4.1404 1.1191 12.9906 3.4932
0.252 2.7133 0.7614 4.5137 1.2655 14.1674 3.9488
0.288 2.8934 0.8346 4.8152 1.3871 15.1178 4.3274
0.324 3.0359 0.8907 5.0538 1.4803 15.8697 4.6174
0.360 3.1461 0.9336 5.2384 1.5517 16.4510 4.8396
0.396 3.2285 0.9632 5.3762 1.6010 16.8843 4.9928
0.432 3.2872 0.9826 5.4744 1.6332 17.1927 5.0930
0.468 3.3257 0.9322 5.5386 1.6491 17.3938 5.1425
0.504 3.3473 0.9942 5.5744 1.6526 17.5053 5.1534
0.540 3.3545 0.9894 5.5860 1.6447 17.5404 5.1285
0.576 3.3496 0.9793 5.5776 1.6281 17.5124 5.0769
0.612 3.3347 0.9646 5.5522 1.6038 17.4310 5.0012
0.648 3.3114 0.9466 5.5129 1.5739 17.3058 4.9081
0.684 3.2812 0.9255 5.4620 1.5390 17.1441 4.7996
0.720 3.2454 0.9024 5.4017 1.5008 16.9529 4.6805
0.756 3.2048 0.8776 5.3335 1.4596 16.7373 4.5524
0.792 3.1606 0.8517 5.2593 1.4167 16.5024 4.4187
0.828 3.1133 0.8250 5.1800 1.3723 16.2519 4.2806
0.864 3.0637 0.7978 5.0968 1.3273 15.9894 4.1405
0.900 3.0123 0.7705 5.0107 1.2819 15.7175 3.9991
0.936 2.9595 - 0.7432 4.9223 1.2367 15.4390 3.8582
1.008 2.8513 0.6892 4.7414 1.1470 14.8686 3.5789
1.080 2.7418 0.6376 4.5584 1.0613 14.2925 3.3118
1.152 2.6325 0.5882 4.3757 0.9792 13.7177 3.0561
1.224 '2.5246 0.5420 4.1957 0.9025 13.1518 2.8170
1.296 2.4189 - 0.4987 4.0195 0.8306 12.5979 2.5929
1.368 2.3161 0.4588 3.8481 0.7642. | 12.0597 2.3858
1.440 2.2164 0.4218 3.6821 0.7027 11.5383 2.1942
1.512 2.1201 0.3879 3.5218 0.6463 11.0352 2.0182
1.656 1.9380 0.3280 3.2187 0.5466 10.0845 1.7070
1.800 1.7702 0.2784 2.9397 0.4639 9.2093 1.4491
1.944 1.6160 0.2366 | 2.6833 0.3944 8.4056 1.2321
2.088 1.4747 0.2020 . 2.4486 0.3367 7.6700 1.0519
2.232 1.3455 0.1729 2.2339 0.2883 6.9972 0.9007
2.3176 1.2274 0.1486 2.0377 0.2478 6.3827 0.7743
2.520 1.1195 0.1282 1.8587 0.2137 5.8217 0.6678
2.664 1.0211 0.1109 1.6952 0.1850 5.3097 0.5780
2.952 -0.8493 0.0838 1.4100 0.1398 4.4164 0.4368
3.240 0.7064 0.0641 1.1728 0.1070 3.6732 0.3343
3.528 0.5875 0.0495 0.9754 0.0826 3.0550 0.2583
3.816 0.4886 0.0386 0.8112 0.0644 2.5407 0.2013
4.104 0.4064 0.0303 0.6746 - 0.0505 2.1131 0.1580
4.392 0.3380 0.0239 0.5611 0.0399 1.7574 0.1248
4.680 0.2811 0.0190 0.4666 0.0317 1.4615 0.0991
4.968 0.2337 0.0151 0.3881 0.0253 1.2155 0.0790
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TABLE I
B=2.330 T=1.000
y = 0.1000 y= 0.1040 y= 0.1080

X U(x) W(x) U(x) W(x) U(x) W(x)
0.000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.036 0.6115 0.0115 3.9580 0.0772 2.3267 0.0468
0.072 1.1259 0.0458 7.2902 0.3065 4.2878 0.1856
0.108 1.5564 0.0860 | 10.0803 0.5751 5.9317 0.3483
0.144 1.9159 0.1296 | 12.4117 0.8660 7.3069 0.5246 .
0.180 2.2140 0.1726 14.3461 1.1531 8.4492 0.6986
0.216 2.4602 0.2149 15.9450 1.4354 9.3946 0.8697
0.252 2.6614 - | 0.2536 | 17.2533 1.6938 | 10.1691 1.0264
0.288 2.8247 0.2894 18.3159 1.9325 10.7990 1.1712
0.324 2.9552 0.3211 | 19.1657 | - 2.1442 11.3036 1.2997
0.360 3.0579 0.3494 19.8352 2.3328 | 11.7019 1.4141
0.396 3.1364 0.3737 | 20.3488 2.4955 12.0082 1.5130
0.432 3.1947 0.3948 | 20.7302 2.6360 | 12.2365 1.5984
0.468 3.2353 0.4124 | 20.9973 2.7538 | 12.3972 1.6700
0.504 3.2611 0.4271 | 21.1678 2.8520 | 12.5007 1.7298
0.540 3.2740 0.4389 | 21.2547 2.9310 | 12.5547 1.7779
0.576 3.2760 0.4482 | 21.2710 2.9936 12.5670 1.8161
0.612 3.2687 0.4552 | 21.2266 3.0404 | 12.5431 1.8447
0.648 3.2536 0.4601 | 21.1311 3.0737 12.4889 1.8651
0.684 3.2318 0.4632 | 20.9917 3.0044 | 12.4087 1.8778
0.720 3.2043 0.4646 | 20.8157 3.1043 12.3066 1.8841
0.756 3.1721 0.4646 | 20.6084 3.1043 12.1859 1.8842
0.792 3.1358 0.4633 | 20.3753 3.0958 | 12.0497 1.8792
0.828 3.0963 0.4608 | 20.1204 3.0795 11.9006 1.8695
0.864 3.0541 0.4573 19.8476 3.0568 | 11.7407 1.8559
0.900 3.0096 0.4530 | 19.5602 3.0281 | 11.5721 1.8386
0.936 2.9633 0.4479 19.2610 | 2.9945 11.3963 1.8184
1.008 2.8667 0.4359 18.6360 2.9142 11.0288 1.7699
1.080 2.7670 0.4221 17.9901 2.8227 10.6485 1.7146
1.152 2.6656 0.4069 17.3333 2.7214 | 10.2614 1.6533
1.224 2.5642 0.3909 | 16.6758 2.6152 9.8736 1.5890
1.296 2.4636 0.3744 16.0233 2.5051 9.4885 1.5223
1.368 2.3647 0.3578 | 15.3812 2.3942 9.1094 1.4550
1.440 2.2679 0.3411 14.7526 2.2830 8.7379 1.3876
1.512 2.1736 0.3247 14.1402 2.1735 8.3760 1.3211
1.656 1.9934 0.2927 12.9692 | . 1.9595 |- 7.6836 1.1913
1.800 1.8255 0.2630 | 11.8780 1.7615 7.0380 1.0711
1.944 1.6697 0.2354 10.8656 1.5766 6.4388 0.9587
2.088 1.5262 0.2103 9.9323 1.4090 5.8862 0.8570
2.232 1.3942 0.1875 9.0736 1.2563 5.3776 0.7642
2.376 1.2731 .0.1871 8.2859 1.1196 | 4.9110 0.6810
2.520 1.1622 0.1487 7.5640 0.9965 4.4834 0.6062
2.664 1.0607 0.1323 6.9036 0.8869 4.0920 0.5395
2.952 0.8830 - | 0.1045 5.7475 0.7007 3.4069 0.4263
3.240 0.7349 0.0829 4.7835 0.5557 2.8356 0.3381
3.528 0.6114 0.0656 3.9799 0.4402 2.3593 | 0.2679
3.816 0.5086 0.0522 3.3109 0.3499 1.9627 0.2129
4.104 0.4231 0.0415 2.7540 0.2784 1.6326 0.1694
4.392 0.3519 0.0331 2.2907 .0.2220 1.3580 0.1351
4.680 0.2926 0.0264 1.9052 0.1772 1.1294 0.1078
4.968 0.2434 0.0211 | 1.5845 0.1416 0.9393 0.0862
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TABLE II
B=2.330 T:=1.300
. y=0.2239 y= 0.2400 y= 0.3000
X “u(x) W(x) ) W(x) u(x) W(x)
0.000 0.0000 0.0000 0.0000 0.0000 0.0000
0.036 0.0331 3.0101 0.0913 3.6440 0.1267
0.072. 10.1279 5.5810 0.8533 |- .6.7869 0.4874
0.108 | 0.2367 | -7.7619 | 0.6547 9.4782 0.8952
0.144 | 3,81 0.3518 3.6039 0.9742 | 11.7708 1.3637
0.180 4.1960 0.4630 | 11.1482 1.2836 | 13.7090 1.7992
0.216 | 4.8758 0.5705 12.4365 1.5826 15.3384 2.2213
0.252 5.0710 0.6667 | 13.5007 1.8505 | 16.6955 2.6007
0.288 5.3939 0.7537 | 14.37217 2.0932 | 17.8169 2.9456
0.324 5.6538 0.8289 | 15.0769 2.3031 | 18.7312 3.2451
0.360 | 5,8599 0.8942 | 15.6375 | 2.4857 | 19.4670 3.5064
0.396° | “6.0192 0.9488 | 16.0730 2.6383 | 20.0461 3.7261
0.432 |.6,1387 | 0.9943 | 16.4016 2.7659 | 20.4907 3.9106
0.468 | 6.2236 1.0308 | 16.6372 2.8680 | 20.8176 4.0593
0.504 |-'6.2700. | 1.0595 | 16.7937 2.9489 | 21.0437 4.1780
0.540 | 6.3089 | 1.0808 | 16.8813 3.0090 | 21.1817 4.2675
0.576 | 6.3173 1.0959 | 16.9107 3.0519 | 21.2446 4.3323
0.612 | -6.3069 1.1052 | 16.8895 | -3.0784 | 21.2421 4.3738
0.648 | '6.2808 1.1096 | 16.8257 3.0913 | 21.1840 4.3959
0.684 | .8.2412 1.1094 | 16.7251 3.0915 | 21.0779 4.3998
0.720 | .6%.,19803 1.1055 16.5936 3.0812 | 20.9311 4.3886
0.756 | 6.1207 | 1.0082 ‘| 16.4358 3.0614 | 20.7494 4.3636
0.792 6.0611 1.0880 | 16.2560 | -3.0337 | 20.5384 4.3273
0.828 5.9857 1.0754 | 16.0576 2.9990 | 20.3024 4.2807
0.864 | °5.9047 1.0607 | 15.8441 2.9585 | 20.0458 4.2257
0.900 | - 5.8192 1.0442 | 15.6178 2.9130 | 19.7719 4.1633
0.936 5.7300 1.0263 | 15.3815 2.8635 | 19.4839 4.0950
1.008 5.5433 0.9869 | 14.8855 2.7541 | 18.8753 3.9430
1.080 5.3501 0.9448 | 14.3709 | 2.6374 | 18.2392 3.7798
1.152 5.1534 0.9008 | 13.8462 2.5147 | 17.5870 3.6072
1.224 | 4.9564 0.8560 | 13.3200 2.3907 | 16.9301 3.4323
1.296 4.7609 0.8113 | 12.7972 2.2662 | 16.2751 3.2561
1.368 4.,5686 0.7674 12.2823 2.1440 15.6284 3.0827
1.440 4.3804 0.7245 | 11.7780 2.0244 | 14.9934 2.9126
1.512 4.1971 0.6831 | 11.2868 1.9090 | 14.3736. | 2.7481
1.656: | 3:8470 | 0.6045 | 10.3474 1.6899 | 13.1856 2.4353
1.800 .| 8.5212 | 0.5342 9.4725 1.4936 | 12.0766 2.1543
1.944 | 32193 | .0.4705 8.6614 1.3158 | 11.0465 1.8992
2.088 2.9413 0.4143 7.9142 1.1588 | 10.0965 1.6737
2.232 |..2.6858 0.3643 7.2274 1.0193 9.2222 | 1.4729
2.376 . | 2.4517 0.3206 6.5978 | 0.8970 8.4203 1.2067
2.520 22374 0.2820 6.0213 0.7893 7.6856 | 1.1414
2.664 20415 0.2484 5.4943 0.6951 |. 7.0135 1.0055
2.952 : 0.1927 4.5724 0.5393 5.8375 0.7805
3.240 0.1505 3.8044 0.4212 | 4.8574 - | 0.6098
3.528 0.1178 3.1647 0.3298 4.0408 0.4775 -
3.816 | :10.978 0.0927 2.6323 0.2596 | 3.3612 | 0.3760
4.104 ‘8134 0.0732 2.1894 0.2050 2.7956 | 0.2970
4.392 0.6765 0.0581 1.8209 0.1626 2.3252 0.2356
4.680 0.5626 0.0462 1.5144 0.1294 1.9338 0.1875
4.968 0.4679 0.0369 1.2595 0.1033 1.6083 0.1496
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TABLE II
B=2.330 T=1.800
y= 0.7107 y= 0.7660 y= 0.7820

X U(x) W(x) U(x) W(x) U(x) W(x)
0.000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -
0.036 1.4336 0.0707 0.7467 0.0380 4.5946 0.2362
0.072 2.6843 0.2632 1.4006 0.1416 8.6221 0.8798
0.108 3.7624 0.4778 | - 1.9662 0.2573 12.1085 1.5982
0.144 4.6809 0.6969 2.4492 0.3755 15.0879 2.3330
0.180 5.4562 0.9018 2.8579 0.4862 17.6109 3.0212
0.216 6.1050 1.0938 3.2006 0.5899 19.7274 3.6665
0.252 6.6417 1.2587 3.4847 0.6791 | 21.4828 4.2214
0.288 7.0809 1.4024 3.71717 0.7570 22.9230 4.7059
0.324 7.4345 1.5206 3.9057 0.8211 24.0859 5.1049
0.360 7.7146 1.6182 4.0549 0.8740 25.0095 5.4347
0.396 7.9303 1.6942 4.1702 0.9153 25.7238 5.6920
0.432 8.0912 1.7527 4.2565 0.9472 26.2589 5.8906
0.468 8.2043 1.7940 4.3176 0.9698 26.6381 6.0314
0.504 8.2769 1.8214 4.3572 0.9848 26.8846 6.1257
0.540 8.3144 1.8358 4.3782 0.9928 27.0162 6.1758
0.576 8.3224 1.8397 4.3834 0.9951 27.0505 6.1906
0.612 8.3048 1.8339 4.3752 0.9922 27.0011 6.17217
0.648 8.2659 1.8205 4.3555 0.9851 26.8814 6.1291
0.684 8.2087 1.8002 4.3262 0.9743 26.7014 6.0621
0.720 8.1363 1.7745 4.28817 0.9606 26.4713 5.9770
0.756 8.0510 1.7441 4.2444 0.9443 26.1986 5.8759
0.792 7.9551 1.7102 4.1944 0.9260 25.8910 5.7626
0.828 | 7.8504 1.6731 4.1397 0.9061 25.5540 5.6388
0.864 7.7386 1.6339 4.0811 0.8850 25.1934 5.5076
0.900 7.6210 "1.5928 4.0195 0.8628 24.8133 5.3700
0.936 7.4988 1.5505 3.9554 0.8400 24.4181 5.2284
1.008 | = 7.2443 1.4633 3.8217 0.7930 23.5938 4.9358
1.080 6.9824 1.3762 3.6840 0.7459 22.7445 4.6431
1.152 6.7174 1.2895 3.5445 0.6990 21.8838 4.3516
1.224 6.4532 1.2057 3.4054 0.6537 21.0254 4.0698
1.296 6.1922 1.1248 3.2678 0.6100 20.1765 3.7975
1.368 5.9363 1.0481 3.1330 0.5684 19.3442 3.5392
1.440 5.6868 0.9753 3.0014 0.5290 18.5321 3.2939
1.512 5.4446 0.9070 2.8737 | 0.4920 17.7437 3.0638
1.656 4.9837 0.7824 2.6306 0.4245 16.2428 2.6436
1.800 4.5566 0.6756 2.4053 0.3667 14.8517 2.2833
1.944 4.1624 . 0.5828 2.1972 0.3163 18.5672 1.9701
2.088 3.8004 0.5038 2.0062 ‘| 0.2735 12.3876 1.7031
2.232 3.4685 0.4358 1.8310 0.2366 11.3058 1.4735
2.376 3.1648 0.3779 1.8707 -0.2052 10.3162 1.2779
2.520 2.8872 0.3282 1.5242 | 0.1782 9.4115 1.1100
2.664 2.6337 0.2858 1.3903 | 0.1552 1 8.5852 0.9666
2.952 2.1910 0.2178 1.1566 | 0.1182 7.1420 0.7366
3.240 1.8225 0.1677 0.9621 | 0.0910 5.9408 0.5672
3.528 1.5158 - 0.1300 '0.8002 | 0.0706 4.9411 0.4397
3.816 1.2607 0.1015 0.6655 .| 0.0551 | 4.1095 0.3436
4.104 1.0485 0.0798 0.5535 ‘| 0.0433 3.4178 0.2700
4.392 0.8720 0.0631 0.4603 .| 0.0342 2.8425 0.2135
4.680 0.7252 0.0501 0.3828 0.0272 2.3640 0.1695
4.968 0.6031 0.0400 0.3184 0.0217 1.9661 0.1352
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TABLE I
B=2.330 ©=2.000
y= 1.3392 y= 1.4280 y= 1.5600
X U(x) W(x) U(x) W(x) u(x) w(x)

0.000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
0.036 | 0.7048 | 0.0445 | 0.6156 | 0.0390 | 1.0627 | 0.0709
0.072 | 1.3302 | 0.1626 | 1.1640 | 0.1421 | 2.0111 | 0.2593
0.108 | 1.8757 | 0.2927 | 1.6438 | 0.2555 | 2.8422 | 0.4669
0.144 | 2.3430 | 0.4234 | 2.0558 | 0.3693 | 3.5564 | 0.6757
0.180 | 2.7392° | 0.5439 | 2.4057 | 0.4741 | 4.1636 | 0.8685
0.216 | 3.0711 | 0.6553 | 2.6994 | 0.5710 | 4.6734 | 1.0470
0.252 | 3.3457 | 0.7493 | 2.9428 | 0.6527 | 5.0962 | 1.1978
0.288 | 3.5700 | 0.8300 | 3.1420 | 0.7228 | 5.4424 | 1.3272
0.324 | 37502 | o0.8948 | 3.3032 | 0.7791 | 5.7210 | 1.4314
0.360 | 3.8923 | 0.9470 | 3.4287 | 0.8245 | 5.9412 | 1.5154
0.396 | 4.0011 | 0.9862 | 3.5259 | 0.8585 | 6.1103 | 1.5787
0.432 | 4.0815 | 1.0151 | 3.5978 | 0.8836 | 6.2358 | 1.6253
0.468 | 4.1373 | 1.0338 | 3.6480 | 0.8999 | 6.3234 | 1.6558
0.504 | 4.1722 | 1.0446 | 3.6797 | 0.9093 | 6.3788 | 1.6736
0.540 | 4.1892 | 10480 | 3.6954 | 0.9122 | 6.4065 | 1.6793
0.576 | 4.1910 | 1.0454 | 3.6976 | 0.9101 | 6.4109 | 1.6756
0.612 | 4.1799 | 1.0375 | 3.6884 | 0.9033 | 6.3952 | 1.6634
0.648 | 4.1580 | 1.0255 | 3.6695 | 0.8929 | 6.3629 | 1.6445
0.684 | 4.1269 | 1.0099 | 3.6425 | 0.8793 | 6.3162 | 1.6196
0.720 | 4.0882 | 0.9914 | 3.6087 | 0.8633 | 6.2579 | 1.5903
0.756 | 4.0431 | 0.9706 | 3.5692 | 0.8452 | 6.1896 | 1.5572
0.792 | 3.9928 | 0.9480 | 3.5250 | 0.8256 | 6.1132 | 1.5212
0.828 | 3.9381 | 0.9240 | 3.4770 | 0.8047 | 6.0301 | 1.4829
0.864 | 3.8801 | 0.8990 | 3.4259 | 0.7830 | 5.9417 | 1.4430
0.900 | 3.8192 | 0.8732 | 3.3724' | 0.7607 | 5.8489 | 1.4019
0.936 | 3.7562 | 0.8471 | 3.3169 | 0.7379 | 5.7528 | 1.3601
1.008 | 3.6256 | 0.7941 | 3.2018 ‘| 0.6819 | 5.5533 | 1.2753
1.080 | 3.4919 | 0.7421 | 30838 | 0.6466 | 5.3489 | 1.1921
1.152 | 3.3570 | 0.6911 | 2.9648 | 0.6023 | 5.1426 | 1.1104
1.224 | 3.2231 | 0.6425 | 2.8466 | 0.5601 | 4.9376 | 1.0326
1.206 | 3.0010 | 0.5962° | 2.7301 | 0.5197 | 4.7355 | 0.9583
1.368 2.9620 0.5527 2.6161 0.4819 4.5379 0.8885
1.440 2.8363 0.5118 2.5051 0.4463 4.3455 - 0.8229
1.512 | 2.7146 | 0.4738 | 2.3976 | 0.4132° | 4.1590 | 0.7620
1.656 | 2.4834 | 0.4054 | 2.1935 | 0.3536 | 3.8049 | 0.6521
1.800 | 2.2697 | 0.3476 | 2.0047 | 0.3032 | ‘3.4775 | 0.5591
1.944 | 2.0727 | 0.2980 | 1.8307 | 0.2600 | 3.1757 | 0.4794
2.088 | 1.8920 | 0.2562 | 1.6711 | 0.2235 | 2.8989 | 0.4122
2.232 | 1.7265 | 0.2206 | 1.5249 | 0.1925 | 2.6453 | 0.3550
2.376 | 1.5751 | 0.1905 | 1.3913 | 0.1663 | 2.4134 | 0.3066
2.520 | 1.4369 | 0.1649 -| 1.2601 | 0.1439 | 2.2015 | 0.2655
2.664 | 1.3106 | 0.1432 | 1.1576 | 0.1250 | 2.0081 | 0.2305
2.952 | 1.0902 | ©0.1087 | 0.9629 | 0.0049 | 1.6704 | 0.1749
3.240 | 0.9068 | 0.0834 | 0.8009 | 0.0728 | 1.3894 | 0.1343
3.528 | 0.7542 | 0.0645 | 0.6661 | 0.0563 | 1.1556 | 0.1039
3.816 | 0.6272 | 0.0504 | 0.5540 | 0.0439 | 0.9611 '| 0.0811
4.104 | o0.5216 | 0.0395 | 0.4608 | 0.0345 | 0.7993 | 0.0637
4.392 | 0.4338 | 0.0312 | 0.3832 | 0.0273 | 0.6647 | 0.0503
4.680 | 0.3608 | 0.0248 | 0.3187 | 0.0216 | 0.5528 | 0.0399
4.968 | 0.3001 | 0.0198 | 0.2650 | 0.0172 | 0.4598 | 0.0318
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TABLE II
B=2.330 T=2.330
y = 4.7300 - y=5.8000 y= 9.2000

U(x) W(x) u(x) Wi{x) u(x) W(x)
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1.4328 0.1240 1.3332 0.1180 0.6953 0.0643
2.7343 0.4389 2.5495 0.4179 1.3342 0.2276
3.8835 0.7775 3.6266 0.7408 1.9028 0.4035
4.8674 1.1068 4.5505 1.0549 2.3919 " 0.5745
5.6985 1.4020 5.3321 1.3370 2.8065 0.7281
6.3888 - 1.6680 5.9818 1.5912 3.1517 0.8665
6.9532 1.8840 6.5137 - 1.7979 3.4347 0.9789
7.4074 2.0630 6.9419 1.9693° 3.6626 1.0722
7.7651 2.1995 7.2793 - 2.1003 3.8424 1.1435
8.0403 2.3037 7.5392 2.2003 3.9810 1.1979
8.2443 2.3749 7.7319 2.2689 4.0838 1.2352
8.3882- 2.4209 7.8680 2.3133 4.1564 1.2594
8.4806 2.4429 7.9556 2.3347 4.2033 1.2711
8.5302 2.4465 8.0027 2.3386 4.2285 1.2732
8.5432 2.4332 8.0154 2.3263 4.,2355 1.2666
8.5262 2.4073 7.9997 2.3019 4.2273 1.2533
8.4836 2.3701 7.9600 2.2667 4.2064 1.2342
8.4203 2.3247 7.9007 2.2236 4.1750 1.2108
8.3396 2.2721 7.8250 2.1736 4.1349 1.1836
8.2448 2.2146 7.7361 2.1188 4.0878 1.1539
8.1385 2.1530 7.6363 2.0601 4.0349 1.1219
8.0231 2.0888 7.5278 1.9989 3.9774 1.0887
7.9002 2.0226 7.4125 1.9358 3.9163 1.0544
T.7717 1.9556 7.2918 1.8718 3.8523 1.0196
7.6389 - 1.8881 '7.1670 1.8073 3.7862 0.98486
7.5029 1.8208 7.0392 1.7431 3.7185 0.9496
7.2247 1.6878 6.7780 1.6160 3.5802 0.8805
6.9441 1.5608 6.5144 1.4947 3.4408 0.8145
6.6643 1.4395 6.2517 1.3786 3.3016 0.7514
6.3890 1.3261 5.9932 1.2702 3.1648 0.6924
6.1196 "1.2201 5.7403 1.1688 3.0311 0.6371
5.8579 1.1221 5.4947 1.0751 2.9012 0.5861 "
5.6045 1.0316 5.2568 0.9884 2.7754 . 0.5389
5.3600 0.9486 ° 5.0273 0.9089 " 2.6541 0.4956
4.8980 - 0.8018 4.5938 0.7684 2.4251 0.4191
4.4728 0.6804 4.1949 0.6521 2.2144 0.3557
4.0823 0.5783 3.8286 - 0.5543 2.0209 0.3023
3.7249 0.4936 3.4934 0.4731 - 1.8439 0.2581
3.3981 0.4225 3.1869 0.4050 1.6821 0.2210
-3.0997 0.3632 - 2.9070 0.3481 1.5343 0.1899
2.8272 0.3132 2.6514 | 0.3002 1.3994" 0.1638
2.5785 0.2710 2.4182 0.2598 1.2763 0.1418
2.1447 0.2048 2.0113 0.1963 1.0616 0.1071
1.7838 0.1567 1.6728 0.1503 0.8829 0.0820
11,4835 0.1211 1.3913 - 0.1161 0.7343 0.0633
1.2338 . 0.0944 ¢ 1.1571 0.0905 0.6107 0.0493
1.0261 0.0741 : 0.9623 0.0710 0.5079 0.0387
0.8534 0.0585 0.8003 0.0561 - 0.4224 0.0306
0.7097 0.0464 0.6656 0.0445 0.3513 0.0243
0.5902 0.0370 0.5535 0.0355 0.2921 0.0193
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TABLE II
B=2.500 < =1.000
y = 0.0920 y= 0.0978 y= 0.1140

X U(x) W(x) U(x) W(x) U(x) W(x)
0.000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

.036 4.8153 0.0940 1.8214 0.0372 0.8635 0.0152
0.Q72 8.8337 0.3709 3.3454 0.1470 1.2214 0.0602
0.108 12.1676 0.6934 4.6131 0.2752 1.6878 0.1126
0.144 14.9292 1.0407 5.6658 0.4134 2.0770 0.1690
0.180 17.1989 1.3814 6.5333 0.5493 2.3994 0.2244
0.216 19.0575 1.7149 7.2456 0.6824 2.6655 0.2787
0.252 20.5626 2.0184 7.8241 0.8038 2.8830 0.3281
0.288 21.7717 2.2976 8.2903 0.9157 3.0595 0.3737
0.324 22.7260 2.5439 8.6597 1.0145 3.2004 0.4139
0.360 23.4667 2.7622 8.9477 1.1022 3.3114 _ 0.4496
0.396 24.0236 2.9495 9.1655 1.1717 3.3964 0.4803
0.432 24.4263 3.1105 9.3244 1.2426 3.4595 0.5067
0.468 24.6964 3.2446 9.4324 1.2968 3.5038 0.5287
0.504 24.8553 3.3556 9.4977 1.3419 3.5318 0.5470
0.540 24.9187 3.4441 9.5263 1.3779 3.5461 0.5616
0.576 24.9022 3.5135 9.5240 1.4063 3.5488 0.5731
0.612 24.8173 3.5646 9.4953 1.4273 - 3.5414 0.5817
0.648 24,6753 3.6001 9.4445 1.4421 3.5256 0.5876
0.684 24 .4848 3.6210 9.3748 1.4510 3.5026 0.5912
0.720 24.2541 3.6296v 9.2895 1.4550 3.4735 0.5928
0.756 23.9893 3.62867 9.1909 1.4548 3.4392 0.5925
0.792 23.6967 3.6143 9.0815 1.4497 3.4007 0.5906
0.828 23.3809 3.5929 8.9628 1.4416 3.3586 0.5873
0.864 23.0464 3.5643 8.8369 1.4305 3.3135 0.5827
0.900 22.6966 3.5289 8.7048 1.4167 3.2660 0.57171
0.936 22.3350 3.4881 8.5680 1.4007 3.2165 0.5706
1.008 21.5858 3.3916 8.2838 1.3626 3.1132 0.5550
1.080 20.8167 3.2827 7.9917 1.3194 3.0063 0.5374
1.152 20.0401 3.1629 7.6960 1.2717 2.8975 0.5180
1.224 19.2663 3.0380 7.4009 1.2219 2.7886 0.4977
1.296 18.5013 2.9089 7.1088 1.1704 2.6804 0.4767
1.368 | 17.7509 2.7791 6.8220 1.1185 2.5738 0.4556
1.440 | 17.0181 2.6493 6.5416 1.0665 2.4694 0.4345
1.512 16.3057 2.52186 - 6.2689 1.0153 2.3676 0.4136
1.656 14.9469 2.2726 5-7483A 0.9154 2.1728 0.3730
1.800 13.6837 2.0424 5.2636 0.8230 1.9910 0.3354
1.944 12.5138 1.8277 4.8145 0.7367 . 1.8221 0.3002.
2.088 11.4365 1.6334 4.4007 0.6585 1.6662 0.2684
2.232 10.4462 1.4563 . 4.0201 0.5873 1.5226 0.2394
2.376 9.5383 1.2977 : 3.6710. 0.5234 1.3908 0.2134
2.520 8.7067 1.1550 : 3.3512 0.4659 1.2699 0.1900
2.664 7.9461 1.0280 -3.0586 0.4147 1.1593" 0.1691
2.952 6.6151 0.8122 2.5465 0.3277 0.9654 0.1337
3.240 5.5053 0.6441 | 2.1194 0.2600 0.8036 0.1060
3.528 4.5804 0.5103 1.7634& 0.2060 0.6@87 0.0840
3.816 3.8105 0.4056 1.46701 0.1637 0-5564 0.0668
4.104 3.1696 0.3227 1.2203:. 0.1302 0.4628 0.0531
4.392 2.6363 0.2573 1.0150: 0.1039 0.3850 0.0424
4.680 2.1926 0.2054 . 0.8442 0.0829 0.3202 0.0338
4.968 1.8236 0.1642 0.7021 0.0663 0.2663 0.0270
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TABLE I %é

B =2.500 T =1.300
y = 0.1900 y= 0.2100 y= 0.2400
X U(x) W(x) u(x) W(x) u{x) W(x)
0.000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.036 3.3348 - 0.0934 3.4794 0.1046 1.0545 0.0345
0.072 6.1500 0.3610 6.4279 0.4037 1.9535 0.1329
0.108 8.5106 0.6676 8.9095 0.7463 2.7147 0.2456
0.144 10.4828 0.9916 10.9896 1.1082 3.3560 0.3646
0.180 12.1175 1.3039 12.7198 1.4571 3.8924 0.4792
0.216 13.4659 1.6048 14.1518 1.7934 4.3388 0.5897
0.252 14.5660 1.8730 15.3245 2.0932 4.7064 0.6882
0.288 15.4558 2.1150 16.2767 2.3639 5.0068 0.7772
0.324 16.1635 - 2.3234 17.0376 2.5971 5.2486 0.8538
0.360 16.7173 2.5037 17.6361 2.7989 5.4403 '0.9202
0.396 17.1377 2.6536 18.0938 2.9669 5.5885 0.9754
0.432 17.4457 2.7781 18.4322 3.1066 5.6997 1.0214
0.468 17.6564 2.8770 18.6673 3.2177 5.7787 1.0580
0.504 17.7853 2.9546 18.8152 3.3049 5.8303 1.0868
0.540 17.8435 3.0115 18.88717 3.3691 5.8583 1.1080
0.576 17.8424 3.0511 18.8967 3.4140 5.8662 1.1228
0.612 17.7904 3.0746 18.8511 3.4407 5.8567 1.1318
0.648 -17.6958 3.0846 18.7595 3.4525 5.8327 1.1357
0.684 17.5648 3.0821 18.6287 3.4502 5.7961 1.1351
0.720 17.4036 3.0694 18.4652 3.4365 5.7490 1.1307
0.756 17.2168 3.0473 18.2739 3.4123 5.6929 1.1229
0.792 17.0091 3.0176 18.0597 3.3796 5.6294 1.1122
0.828 16.7838 2.9811 17.8263 3.3391 5.5596 1.0990
0.864 16.5443 2.9391 17.5773 3.2925 5.48417 1.0838
0.900 16.2933 2.8922 17.3155 3.2404 5.4055 1.0668
0.936 16.0332 2.8415 17.0436 . 3.1841 5.3229 1.0483
1.008 15.4929 2.7304 16.4772 3.0603 5.1500 1.0078
1.080 14.9380 2.6124 15.8936 2.9288 4.9709 - 0.9647
1.152 14.37617 2.4890 15.3019 2.7910 4.7887 0.9195
1.224 13.8173 2.3648 14.7111 2.6523 4.6062 0.8739
1.296 13.2641 2.2404 14.1260 2.5132 4.4249 0.8283
1.368 12.7216 2.1185 13.5515 2.3770 4.2468 0.7835
1.440 12.1920 1.9995 - 12.9901 2.2438 4.0721 - 0.7397
1.512 11.6775 1.8847 12.4441 2.1154 3.9021 0.6975
1.656 10.6970 1.6674 11.4026 1.8720 3.5772 0.6175
1.800 9.7866 1.4730 10.4345 1.6542 3.2747 . 0.5458
1.944 8.9447 . 1.2971 9.5385 1.4570 2.9944 0.4808
2.088 8.1704 1.1421 8.7140 1.2830 2.7361 0.4235
2.232 7.4596 1.0043 7.9567 - 1.1285 2.4987 0.3725
2.376 6.8086 ‘0.8836 7.2629 0.9930 2.2812 0.3279
2.520 6.2129 0.7774 6.6278 0.8737 2.0819 0.2885
2.664 5.6685 © 0.6845° 6.0474 0.7694 1.8997 0.2541
2.952 4.7169 0.5310 5.0324 0.5970 1.5810 0.1972
3.240 3.9243 0.4147 4.1870 0.4663 1.3155 0.1540
3.528 3.2643 0.3246 3.4829 0.3650 1.0943 0.1206 .
3.816 2.7151 0.2555 2.8970 0.2873 0.9102 0.0949
4.104 2.2582 0.2018 -2.4095 0.2269 0.7571 0.0750
4.392 1.8782 0.1601 2.0040 0.1800 0.6297 0.0595
4.680 1.5620 0.1274 1.6667 0.1432 0.5237 0.0473
4.968 1.2991 0.1017 1.3861 0.1143 0.4355 0.0378
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TABLE I % >

B=2.500 ) T:=1.800
y = 0.7300 y= 0.8100 y= 0.8550

u(x) W(x) u(x) W(x) u(x) w(x)
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1.3040 0.0693 2.1588 0.1190 3.2117 0.1784
2.4427 0.2570 4.0544 0.4407 6.0412 0.6589
3.4244 0.4657 5.6965 0.7985 8.4992 1.1928
4.2599 0.6783 7.0994 1.1628 10.6034 1.7357
4.9644 0.8766 8.2864 1.5029 12.3876 2.2423
5.5528 1.0622 9.2809 1.8211 13.8851 2.7161
6.0384 1.2211 10.1045 2.0938 15.1275 3.1221
6.4348 1.3595 10.7788 2.3314 16.1465 3.4757
6.7529 1.4729 11.3218 2.5263 16.9688 3.7658
7.0038 1.5664 11.7517 2.6870 17.6213 4.0049
7.1961 1.6389 12.0828 2.8118 18.1252 4.1908
7.3384 1.6945 | 12.3295 2.9077 18.5020 4.3336
T.4373 1.7335 12.5027 2.9753 18.7681 4.4341
7.4995 1.7592 12.6136 3.0199 18.9402 4.,5007
7.5300 1.7723 12.6706 3.0430 19.0308 4.5351
7.5338 1.7754 12.6821 3.0488 19.0527 4.5438
7.5147 1.7692 12.6545 3.038%7 19.0153 4.5289
7.4764 1.7558 12,5941 3.0160 18.9282 | 4.4953
7.4218 1.7357 12.5057 2.9820 18.79817 4.4449
7.3536 1.7105 12.3941 2.9393 18.6339 4.3813
7.2740 1.6808 12.2628 2.8888 18.4392 4.3062
7.1850 1.6478 12.1154 2.8324 18.2200 4.2224
7.0882 1.6118 11.9546 2.7710 17.9802 4.1311
6.9852 1.5737 11.7829 2.7060 17.7239 4.0344
6.8771 1.5340 11.6024 2.6379 17.4542 3.9332
6.7651 1.4931 11.4151 2.5680 17.1739 3.8292
6.5324 1.4088 11.0253 2.42317 16.5900 3.6145
6.2937 1.3247 10.6247 2.2796 15.9892 3.4000
6.0526 1.2412 10.2195 2.1363 15.3810 3.1865
5.8128 1.1604 9.8160 1.9978 14.7751 2.9802
5.5762 1.0825 9.4174 1.8640 14.1762 2.7810
5.3445 1.0087 9.0271 1.7372 13.5896 2.5920
5.1189 0.9386 8.6467 1.6168 13.0174 - 2.4127
4.9000 0.8729 8.27176 1.5039 12.4623 2.2443
4.4840 0.7531 7.5756 1.2977 11.4062 1.9370
.4.0980- 0.6503 - 6.9256 . 1.1209 10.4281 1.6734
3.7438 0.5611 . 6.3259 0.9673 9.5253 1.4441
3.4178 0.4850 . 5.7783 - 0.8363 8.6965 1.2487
3.1191 0.4196 © 5.2707 0.7236 7.9367 1.0805
2.8459 - 0.3639 . 4.8091 © 0.6275 '7.2418 0.9372
2.5962 0.3161 . 4.3872 - 0.5451 6.6065 0.8141
2.3682 0.2752 - 4.0019 0.4747 6.0263 0.7090
1.9700 0.2097 | 3.3291 © 0.3618 5.0132 0.5404
- 1.6386 . 0.1615 2.7691 " 0.2786 4.1700 0.4162
1.3629 0.1252 | 2.3031 0.2160 3.4683 0.3227
1.1335 0.0978 ©1.9155 0.1688 2.8846 0.2521
0.9427 0.0769 .| 1.5931 0.1326 2.3990 0.1981
0.7840 0.0608 ~1.3249 0.1048 1.9952 0.1566
0.6520 0.0482 1.1019 0.0833 1.6594 0.1244
0.5423 0.0385 0.9164 0.0664 1.3800 0.0992
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TABLE IT % Y

T=2.000

B =2.500
y= 1.2000 y= 1.3392 y= 1.5600

X U(x) W(x) U(x) Ww(x) u(x) W(x)
0.000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.036 1.1813 - 0.0757 1.3413 0.0887 1.3153 0.0895
0.072 2.22417 0.2763 2.5322 0.3237 2.4914 0.3258
0.108 3.1309 0.4966 3.5710 0.5820 3.5229 0.5857
0.144 3.9039 0.7174 4.4599 0.8410 4.4091 0.8463
0.180 4.5563 0.9205 5.2125 1.0795 5.1622 1.0864
0.216 5.1006 1.1078 5.8419 1.2996 5.7938 1.3082
0.252 5.5487 1.2654 6.3614 1.4849 6.3168 1.4950
0.288 5.9129 1.4002 6.7848 1.6436 6.7442 1.6552
0.324 6.2037 1.5081 7.1236 1.7707 7.0874 1.7837
0.360 6.4313 1.5947 7.3897 1.8729 7.3579 1.8871
0.396 6.6040 1.6593 7.5923 1.9493 7.5648 1.9646
0.432 6.7301 1.7065 7.7410 . 2.0053 7.7174 2.0216
0.468 6.8158 1.7368 7.8429 2.0414 7.8231 2.0585
0.504 6.8676 1.7537 7.9053 2.0617 7.8889 2.0796
0.540 6.8900 1.7581 7.93317 2.0674 7.9204 2.0859
0.576 8.8880 1.7528 7.9337 2.0616 7.9231 2.0805
0.612 6.8651 1.7386 7.9092 2.0454 7.9012 2.0646
0.648 6.8248 1.7176 7.8645 2.0210 7.8587 2.0406
0.684 6.7697 1.6905 7.8026 1.9895 7.7988 2.0092
0.720 6.7026 1.6589 7.7266 1.9527 7.7244 1.9725
0.756 6.6253 1.6233 7.6387 1.9111 7.6380 1.9309
0.792 6.5398 1.5850 7.5412 . 1.8663 7.5418 1.8860
0.828 6.4476 1.5442 7.4357 1.8186 7.4374 1.8382
0.864 6.3500 1.5020 7.3239 1.7691 7.3266 1.7885
0.900 6.2481 1.4585 7.2071 1.7181 7.2106 1.7373
0.936 6.1429 1.4145 7.0864 1.6665 7.0906 1.6854
1.008 5.9257 1.3252 6.8368 1.5618. 6.8421 1.5800
1.080 5.7042 1.2379 6.5819 1.4591 6.5880 1.4767
1.152 5.4814 1.1524 6.3255 1.3587 6.3320 1.3754
1.224 5.2607 1.0710 6.0712 1.2630 6.0781 1.2789
1.296 5.0436 0.9935 5.8210 1.1718 5.8280 1.1868
1.368 4.8316 0.9208 5.5766 1.0862 5.5837 1.1004
1.440 4.6256 0.8526 5.3390 1.0059 5.3460 1.0192
1.512 4.4262 0.7892 5.1090 - 0.9312 5.1159 0.94317
1.656 4.0480 0.6750 4.6727 0.7966 4.6793 0.8076
1.800 3.6988 0.5786 4.2697 -0.6830 4.2759 0.6925
1.944 . 3.3772 0.4959 3.8986 - 0.5855 3.9043 0.5938
2.088 3.0824 0.4263 3.5583 .0.5034 3.5637 0.5106
2.232 2.8125 0.3671 3.2468 0.4335 3.2517 0.4398
2.376 2.5658 0.3170 2.9621 .. 0.3744 2.9665 0.3799
2.520 2.3405 0.2744 . 2.7019 ¢ 0.3241 2.7060 0.3289
2.664 2.1348 0.2383 :2.4645 - -0.2814 2.4682 0.2856
2.952 1.7757 '0.1808 :2.0500 : 0.2136 2.0531 -0.2168
3.240 1.4770 0.1388 1.7051 '0.1640 1.7077 0.1664
3.528 1.2284 0.1074 -1.4181 - 0.1269 1.4203 - 0.1288
3.816 1.0216 0.0838 11,1794 ' “0,0990 1.1812 0.1005
4.104 0.8496 0.0658 -0.9809 ° 0.0777 -0.9824 0.0789
4.392 0.7066 0.0520 -0.8158 -0.0614 0.8170 0.0623
4.680 0.5877 0.0413 0.6784 0.0488 0.6795 0.0495
4.968 0.4887 0.0329 0.5642 0.0389 0.5651 0.0395
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TABLE II
B=2.500 T:2.330
y = 6.2400 »=10.5000 »=13.0000
X U(x) w(x) U(x) W(x) U(x) W(x)

0.000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.036 0.4955 0.0449 0.9843 0.0898 2.9533 0.2677
0.072 0.9483 0.1587 1.8906 0.3165 5.6800 0.9420
0.108 1.34917 0.2811 2.6979 0.5604 8.1145 1.6669
0.144 1.6939 0.4001 3.3921 0.7971 10.2109 2.3700
0.180 1.9849 0.50867 3.9806 - 1.0095 11.9904 3.0005
0.216 2.2266 0.6026 4.4703 1.2008 13.4723 3.5682
0.252 2.4243 0.6805 4.8712 1.3561 14.6870 4.0292
0.288 2.5831 0.7450 5.1939 1.4848 15.6654 4.4113
0.324 2.7081 0.7942 5.4480 1.5830 16.4368 4.7031
0.360 2.8041 0.8316 5.6435 1.6580 17.0304 4.9258
0.396 2.8750 0.8572 5.7882 1.7093 17.4704 5.0784
0.432 2.9248 " 0.8737 5.8901 1.7425 17.7808 5.1774
0.468 2.9566 0.8815 5.9554 1.7585 17.9801 5.2251
0.504 2.9733 0.8827 5.9901 1.7613 18.0869 5.2337
0.540 2.9773 0.87178 5.9989 1.7519 18.1149 5.2064
0.576 2.9707 0.8684 5.9863 1.7335 | 18.0780 5.1522
0.612 2.9553 0.8549 5.9556 1.7069 17.9864 5.0737
0.648 2.9326 0.8384 5.9102 1.6745 17.8501 4.9718
0.684 2.9039 0.8194 5.8525 1.6369 17.6766 4.8665
0.720 2.8703 0.7987 5.7850 1.5958 17.4731 4.7447
0.756 2.8327 0.7764 5.7093 1.5516 17.2449 4.6139
0.792 2.7919 0.7533 5.6273 1.5056 16.9974 4.47176
0.828 2.7487 0.7294 5.5401 1.4582 16.7342 4.3370
0.864 2.7035 0.7052 5.4490 1.4102 16.4592 4.1945
0.900 2.6568 0.6808 5.3548 1.3617 16.1751 4.0508
0.936 2.6091 0.6566 5.2586 1.3135 15.8844 3.9075
1.008 2.5116 0.6086 5.0620 1.2179 15.2906 3.6240
1.080 2.4134 0.5628 4.8639 1.1267 14.6922 3.3530
1.152 2.3156 0.5191 4.6667 1.0395 14.0965 3.0939
1.224 2.2194 0.4782 4.4728 0.9579 - 13.5108 2.8515
1.296 2.1255 0.4400 4.2833 0.8815 12.9384 2.6245
1.368 2.0343 0.4047 4.0994 0.8110 12.3828 2.4148
1.440 1.9460 . 0.3721 3.9214 " 0.7457 11.8452 2.2207
1.512 1.8609 0.3421 3.7498 0.6859 11.3268 2.0426
1.656 1.7002 0.2892 3.4259 " 0.5800 10.3482 1.7275
1.800 1.5524 0.2454 3.1280 0.4923 9.4483 1.4665
1.944 1.4167 0.2086 2.8546 "0.4185 8.6225 1.2469
2.088 1.2926 0.1781 2.6045: 0.3573 7.8670 1.0646
2.232 1.1791 0.1524 2.3758 .0.3059 7.1764 0.9115
2.376 1.0755 0.1310 2.1671 0.2630 6.5458 0.7836
2.520 0.9810 0.1130 1.9765} 0.2268 5.9702 0.6758
2.664 0.8947 0.0978 1.8026° - 0.1963 5.4450 0.5849
2.952 0.7441 0.0739 1.4993 0.1483 4.5288 0.4421
3.240 0.6189 ©.0.0565 1.2470- '0.1135 - 3.7666 0.3384
3.528 0.5147 0.0437 ' 1.0371 0.08717 3.1326 0.2614
3.816 0.4281 0.0340 0.8625 ‘0.0683 2.6053 0.2037
4,104 0.3560 . 0.0267 0.7173 - 0.0536 2.1667 0.1599
4.392 0.2961 0.0211 0.5966 “0.0424 1.8020 0.1263
4.680 0.2462 0.0167 0.4961 0.0336 1.4987 0.1003
4.968 0.2048 0.0133 0.4126 0.0268 1.2464 0.0800

o ‘

s Nes




S 2

TABLE I °
B =2.859 < =1.000
y = 0.0740 y= 0.0770 y= 0.0850
X U{x) Wi(x) u(x) W(x) U(x) w(x)

0.000 0.0000 0.0000 0.0000 0.0000 0:0000 0.0000
0.036 2.3217 0.0461 1.4182 0.0290 0.8441 0.0186
0.072 4.2229 0.1798 2.5820 0.1132 1.5398 0.0726
0.108 5.7696 0.3332 3.5307 0.2100 2.1097 0.1348
0.144 7.0271 0.4961 4.3036 0.3130 -2.5760 0.2009
0.180 8.0400 0.6538 4.9275 0.4128 2.9544 0.2652
0.216 8.8532 0.8066 5.4294 0.5096 3.2604 0.3275
0.252 9.4972 0.9439 5.8279 0.5967 3.5048 0.3836
0.288 10.0024 1.0688 6.1414 0.6761 - 3.6985 0.4348
0.324 10.3899 1.1777 6.3827 0.7454 3.8487 0.4795
0.360 10.6807 1.2733 6.5645 0.8063 3.9632 0.5188
0.396 10.8892 1.3542 6.6958 0.8580 4.0471 0.5521
0.432 11.0301 1.4230 6.7853 0.9019 4.1057 0.5805
0.468 11.1136 . 1.4794 6.8393 0.9380 4.1426 0.6038
0.504 11.1498 1.5254 6.8641 0.9676 4.1617 0.6229
0.540 11.1459 1.5614 6.8641 0.9908 4.1654 0.6378
0.576 11.1090 1.5889 6.8435 1.0085 4.1566 0.6493
0.612 11.0443 1.6083 6.8057 1.0211 4.1369 0.6574
0.648 10.9568 1.6209 6.7536., 1.0295 4.1085 0.6628
0.684 10.8501 1.6272 6.6896 1.0338 4.0725 0.6656
0.720 10.7280 1.6283 6.6159 1.0347 4.0304 0.6662
0.756 10.5929 1.6244 6.5341 1.0325 3.9831 0.6647
0.792 10.4475 1.6165 "~ 6.4459 1.0277 3.9317 0.6616
0.828 10.2938 1.6049 " 6.3522 -1.0205 3.8769 0.6570
0.864 10.1334 1.5902 6.2545 1.0114 3.8193 - 0.6511
0.900 9.9679 1.5727 - 6.1534 1.0004 3.7595 0.6441
0.936 9.7986 1.5529 - 6.0499 0.9881 3.6980 0.6361
1.008 9.4520 1.5074 5.8377 0.9594 3.5715 0.6176
1.080 9.1013 1.4569 . 5.6226 0.9275 3.4426 0.5971
1.152 8.7505 1.4021 5.4071 0.8929 3.3130 0.5748
1.224 8.4037 1.3454 5.1939 0.8570 3.1844 0.5516
1.296 8.0630 1.2872 4.9842 0.8201 3.0575 0.5279
1.368 7.7303 1.2289 4.7793 0.7831 2.9333 0.5041
1.440 7.4067 1.1709- 4.5799 0.7463 2.8122 0.4804
1.512 7.0932 1.1140 44,3866 . 0.7101 2.6946 0.4571
1.656 6.4974 1.0033 4,.0190 1 0.6397 2.4704 0.4118
1.800 5.9452 0.9013 - 3.6781- | 0.5748 2.2621 0.3700
1.944 . 5.4351 0.8063 ¢ 3.3630 - 0.5143 2.0691 0.3311
2.088 . 4.9661 0.7204 3.0731 - 0.4596 1.8914 0.2959
2.232 4.5354 0.6422 2.8068 - 0.4098 ©1.7280 0.2639
2.376 4.1409 “0.5722 2.5628 ' 0.3652 1.5781 0.2351
2.520 3.7796 0.5093 2.3394 1 0.3250 1.4408 0.2093
2.664 3.4493 - 0.4533 - 2.1350 . 0.2893 1.3151 0.1863
2.952 2.8714 0.3581 1.7774 - 0.2286 1.0950 0.1472
3.240 2.3897 0.2840 1.4793 0.1813 0.9115 0.1168
3.528 1.9882. 0.2250 1.2308 . 0.1437 0.7584 0.0925
3.816 1.6540 0.1789 : 1.0239 ©0.1142 . 0.6310 0.0736
4.104 1.3758 0.1423 ‘ 0.8517 ©0.0908 0.5249 0.0585
4.392° 1.1443 0.1135 " 0.7084 . 0.0724 0.4366 0.0467
4.680 0.9517 0.0906 0.5892 - 0.0578 0.3631 “0.0372
4.968 0.7915 0.0724 0.4900 0.0462 0.3020 0.0298
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TABLE I
B=2.859 T=1.300
y= 0.1550 y= 0.1700 y= 0.1900
X U(x) W(x) U(x) W(x) U(x) W(x)
0.000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.036 2.8767 " 0.0830 1.483"7 0.0455 0.7207 0.0237
0.072 5.2639 0.3164 2.7210 0.1737 1.3254 0.0902
0.108 7.2308 0.5800 3.7452 0.3188 1.8292 0.1654
0.144 8.8469 0.8547 4.5905 0.4702 2.2473 0.2438
0.180 10.1628 1.1159 5.2820 0.6144 2.5915 0.3185
0.216 11.2296 1.3648 5.8452 0.7521 2.8736 0.3898
0.252 12.0832 1.5838 6.2982 0.8734 3.1021 0.4526
" 0.288 12.7599 1.7794 6.6592 0.9820 3.2856 0.5088
0.324 13.2853 1.9455 6.9415 1.0743 3.4303 0.5566
0.360 13.6849 2.0876 7.1579 1.1535 3.5425 0.5976
0.396 13.9769 2.2040 7.3179 1.2185 3.6268 0.6312
0.432 14.1798 © 2.2992 7.4308 1.2719 3.6875 0.8588
0.468 14.3063 2.3734 7.5035 1.3136 3.7280 0.6803
0.504 14.3697 2.4303 7.5426 1.3457 3.7516 0.6969
0.540 14.3791 2.4704 7.5530 1.3685 3.7607 0.7087
0.576 14.3439 2.4969 7.5395 1.3838 3.7576 0.7166
0.612 14.2708 2.5104 7.5057 1.3918 3.7442 0.7207
0.648 14.1665 2.5135 7.4552 1.3940 3.7221 0.7218
0.684 14.0360 2.5068 7.3904 1.3908 3.6926 0.7201
0.720 13.8840 2.4922 7.3140 1.3832 3.6571 0.7162
0.756 13.7141 2.4705 7.2278 1.3716 3.6165 0.7101
0.792 13.5298 2.4430 7.1337 1.3567 3.5716 0.7024
0.828 13.3336 2.4103 7.0331 1.3389 3.5233 0.6932
0.864 13.1281 2.3735 6.9272 1.3188 3.4722 0.6828
0.900 12.9153 2.3332 6.8172 1.2967 3.4188 0.6714
0.936 12.6968 2.2901 6.7041 1.2731 3.3637 0.6592
1.008 12.2484 2.1967 6.4710 1.2217 3.2495 0.6326
1.080 11.7933 2.0989 6.2336 1.1678 3.1326 0.6047
1.152 11.3370 1.9974 5.9949 1.1117 3.0146 0.5757
1.224 10.8854 1.8958 5.7583 1.0555 2.8972 0.5466
1.296 10.4413 1.7946 5.5251 0.9995 2.7813 . 0.5176
1.368 10.0077 1.6959 5.2971 0.9447 2.6676 0.4893
1.440 9.5859 1.5997 5.0750 0.8913 2.5567 0.4617
1.512 9.1773 1.5072 4.8597 0.8400 2.4490 0.4352
1.656 8.4011 1.3325 - 4.4502 0.7429 2.2438 0.3849
1.800 7.6826 1.1766 4.0706 0.6562 2.0532 0.3401
1.944 7.0195- 1.0358 3.7200 . 0.5778 1.8769 0.2995
2.088 6.4106 0.9118 3.3978 0.5087 1.7147 0.2637
2.232 5.8520 0.8017 3.1021 " 0.4474 1.5657 0.2320
2.376 5.3408 0.7053 2.8313 0.3937 1.4293 0.2041
- 2.520 4.8733 , 0.6204 2.5836 0.3464 1.3044 0.1796
2.664 4.4461 0.5463 2.3572 “0.3050 1.1902 0.1582
2.952 3.6996 0.4238 1.9616 0.2366 0.9905 0.1227
3.240 3.0778 0.3310 1.6320 0.1848 0.8241 0.0959
3.528 2.5602 0.2591 1.3575 0.1447 0.6855 0.0751
3.816 2.1295 0.2039 1.1292 0.1139 0.5702 0.0591
4.104 1.7711° 0.1610 0.9391 0.0899 0.4743 0.0467
4,392 1.4730 0.1277 © 0.7811 . 0.0713 0.3944 0.0370
4.680 1.2251 0.1016 0.6496 0.0568 0.3280 0.0294
4.968 1.0189 0.0811 0.5403 0.0453 0.2728 0.0235
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TABLE II
B=2.859 T=1.800
y= 0.5800 . y= 0.6240 y= 0.7107
X U(x) Wi(x) U(x) W(x) uU(x) W(x)
0.000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.036 1.0081 0.0538 2.6940 0.1475 0.7352 0.0423
0.072 -1.8778 0.1980 5.0299 0.5423 1.3772 0.1557
0.108 2.6188 0.3568 7.0290 0.9778 1.9298 0.2810
0.144 3.2424 0.5171 8.7178 1.4176 2.3987 0.4079
0.180 3.7621 0.6653 10.1305 1.8245 2.7928 0.5257
0.216 4.1912 0.8029 11.3010 2.2026 3.1206 0.6354
0.252 4.5409 0.9197 12.2587 2.5237 3.3899 0.7288
0.288 4.8227 1.0205 13.0331 2.8012 3.6085 0.8098
0.324 5.0453 1.1023 13.6478 3.0266 3.7829 0.8759
0.360 5.2179 1.1690 14.1265 3.2107 3.9194 0.9300
0.396 5.3471 1.2201 14.4873 3.3516 '4.0231 0.9717
0.432 5.4397 1.2586 14.7483 3.4582 4.0988 1.0034
0.468 5.5009 - 1.2849 14.9234 3.5312 4,1503 1.0254
0.504 5.5357 1.3014 15.0261 3.5775 4.1815 1.0396
0.540 5.5479 1.3088 15.0668 3.5986 4.1952 1.0464
0.576 5.5412 1.3090 15.0556 3.5997 4.1943 1.0474
0.612 5.5185 1.3025 15.0000 3.5826 4.1807 1.0431
0.648 5.4825 1.2909 14.9077 3.5511 4.1567 1.0345
0.684 5.4353 1.2746 14.7843 3.5068 4.1239 1.0221
0.720 5.3789 1.2547 14.6353 3.4527 4.0837 1.0068
0.756 5.3148 1.2317 14.4649 v 3.3898 4.0374 0.9890
0.792 5.2445 1.2063 14.2771 3.3205° 3.9861 0.9692
0.828 5.1691 1.1790 14.0750 3.2457 3.9307 . 0.9477
0.864 5.0896 1.1502 13.8615 3.1671 3.8720 0.9251 -
0.900 5.0070 1.1204 13.6390 3.0852 3.8106 0.9015
0.936 4.9219 1.0898 13.4096 3.0014 3.7472 0.8773
1.008 4.7468 1.0271 12.9362 2.8295 3.6162 0.8275
1.080 4.5686 0.9649 12.4536 2.6587 3.4822 0.7780
1.152 4.3898 0.9033 11.9687 2.4894 3.3474 0.7288
1.224 4.2128 - 0.8440 11.4881 2.3264 3.2136 0.6813
1.296 4.0389 0.7869 11.0152 2.1694 3.0818 0.6356
1.368 3.8692 0.7329 10.5536" 2.0208 2.9530 0.5922
1.440 3.7042 0.6817 10.1047 1.8800 2.8277 0.5511
1.512 3.5446 0.6338 9.6701 1.7481 2.7064 0.512%
1.656 3.2420 0.5465 .8.8456 ; ;.5077 2.4759 0.4423
1.800 2.9625 0.4718 | 8.0837 | 1.3018 2.2629 0.3820
1.944 2.7051 0.4070 . 7.3819 ©1.1231 - 2.0666 0.3296
2.088 2.4692 0.3517 L 6.7382:. 0.9708 1.8865 0.2850
2.232 2.2531 0.3043 6.1487 . 0.8399 1.7215 0.2466
2.376 2.0556 } 072538 : 5.6098l "0.7283 1.5707 0.2139
2.520 1.8751 | 0.2202 | 5.1174° | 0.6327 1.4328 0.1858"
2.664 1.7103 . 0.1995 + 4.6678 | . 0.5509 1.3069 0.1618
2.952 1.4227 0.1520 . 3.8829 - 0.4198 1.0872 0.1233
3.240 1.1834 0.1171 . 3.22917 . 0.3233 0.9043 0.0949
3.528 0.9842 0.0907 - |5 2.6862 0.2506 0.7521 0.0736
3.816 " 0.8186 0.0709 j 2.2341 0.1958 0.6255 0.0575
4.104 -0.6808 0.0557 . 1.8580. 0.1539 0.5202 0.0452
4.392 0.5662 0.0440 '+ 1.5453; - 0.1217 0.4327 0.0357
4.680 0.4709 0.0350 1.2851 0.0966 0.3598 0.0284
4.968 0.3916 0.0279 1.0688 0.0771 0.2992 0.0226
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TABLE IT
B=2.859 T:=2.000
y= 0.9500 - y= 1.1000 y= 1.2000

X U(x) Wi(x) u(x) W(x) U(x) W(x)
0.000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.036 3.1481 0.2022 0.4636 0.0309 0.8681 0.0583
0.072 5.9016 0.7329 0.8723 0.1119 1.6375 0.2107
0.108 8.2703 1.3117 1.2261 0.2004 2.3066 0.37171
0.144 10.2728 1.8875 1.5265 0.2885 2.8769 0.5427
0.180 11.9472 2.4132 1.7789 0.3690 3.3576 0.6943
0.216 13.3311 2.8954 1.9882 0.4430 3.751717 0.8335
0.252 14.4591 3.2976 2.1595 0.5048 4.0862 0.9499
0.288 15.3663 3.6393 2.2978 0.5574 4.3523 1.0490
0.324 16.0813 3.9102 2.4073 0.5991 4.5638 1.1279
0.360 16.6330 4.1257 2.4921 0.6325 |---'4.7285 1.1908
0.396 17.0434 4.2843 2.5557 0.6571 4.8526 1.2374
0.432 17.3348 4.3981 2.6013 0.6748 4.9422 1.2710
0.468 17.5241 4.4685 2.6313 0.6859 5.0021 1.2922
0.504 17.6280 4.5052 2.6484 0.6918 5.0371 1.3036
0.540 17.6588 4.5102. 2.6544 0.6929 5.0507 1.3058
0.576 17.6290 4.4909 2.6511 0.6901 5.0465 1.3009
0.612 17.5478 4.4493 2.6399 0.6840 5.0270 1.2895
0.648 17.4243 4.3908 2.6222 0.6752 4.9950 1.2732
0.684 17.2651 4.3173 2.5991 0.6641 4.9524 1.2525
0.720 17.0770 4.2327 2.5715 0.6513 4.9010 1.2286
0.756 16.8648 4.1386 2,.5402 0.6370 . 4.8425 1.2018
0.792 16.6333 4.0377 2.5059 0.6216 4.7781 1.1730
0.828 16.3862 3.9312 2.4692 0.6054 4.7090 1.1425
0.864 16.1268 3.8212 2.4305 0.5886 4.6361 1.1110
0.900 15.8579 3.7085 2.3904 0.5714 4.5602 1.0786
0.936 15.5818 3.5946 2.3491 0.5539 4.4821 1.0459
1.008 15.0154 3.3648 2.2643 0.5187 4.3213 0.9797
1.080 14.4415 3.1406 2.1782 0.4843 4.15717 0.9149
. 1.152 13.8675 2.9219 2.0920 0.4508 3.9938 0.8517
1.224 13.3011 2.7142 2.0068 0.4188 3.8317 0.7915
1.296 12.7456 2.5166 1.9232 0.3885 3.6724 0.7343
1.368 12.2049 2.3316 1.8418 0.3600 3.5173 0.6806
1.440 11.6803 2.1582 1.7628 ‘0.3333 3.3666° 0.6302
1.512 11.1735 1.9971 1.6864 0.3085 3.2209 0.5833
1.656 10.2143 1.7076 ) 1f5417 - 0.2638 2.9449 0.4990
1.800 9.3302 1.4632 1.4084. 0.2261 | 2.6903 '| 0.4278
1.944 8.5172 1.2540 . 1.2857 . 0.1938 - 2.4561 0.3668
2.088 T7.7727 1.0778 1.1734. - 0.1666 2.2415 0.3153
2.232 7.0914 '0.9280 1.0705 0.1435 2.0451 0.2716
2.376 6.4690 0.8014 0.9766 ‘0.1239 1.8657 0.2346
2.520 5.9005 0.6938 0.8908 »‘0.1073 1.7018 0.2031
2.664 5.3818 0.6024 0.8125° . 0.0931 1.5521 0.1763
2.952 4.4764 0.4571 0.6758: . 0.0707 1.2911 0.1338
3.240 3.7232 . 0.3510 0.5621 - 0.0542 1,0738 0.1027 .
3.528 3.0965 0.2716 -0.4675 . 0.0420 0.8931 .0.0795
3.816 2.5753 0.2119 0.3888: 'v0.0327 - 0.7428 0.0620
4.104 2.1418 0.1664 0.3233: 0.0257 0.6177 0.0487
4.392 1.7813 0.1315 0.2689 0.0203 0.5137 0.0385
4.680 1.4814 0.1044 0.2236 0.0161 0.4272 0.0305
4.968 1,2321 0.0833 0,1860 0.0128 0.3553 0.0244
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TABLE IT
B=2.859 T=2.330
y = 4.7300 y= 5.8000 y=10.5000
x U(x) W(x) U(x) W(x) u(x) W(x)
0.000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.036 1.4313 0.1295 | 3.1954 0.2907 0.5783 0.0550
0.072 2.7344 0.4568 6.1165 1.0252 1.1110 0.1943
0.108 3.8857 0.8080 8.7049 1.8138 1.5856 0.3442
0.144 4.8699 1.1482 10.9221 2.5781 1.9934 0.4896
0.180 5.6997 | 1.4524 12.7949 3.2621 2.3389 0.6201
0.216 6.3868 1.7255 14.3480 3.8768 2.6261 0.7375
0.252 6.9466 | 1.9465 15.6156 4.3747 2.8610 0.8328
0.288 7.3951 2.1290 16.6324 4.7863 3.0498 0.9117 -
0.324 7.7464 2.2676 17.4303 5.0992 3.1984 0.9718
0.360 8.0148 2.3727 18.0410 5.3369 3.3123 1.0176
0.396 8.2118 2.4439 18.4903 5.4985 3.3965 1.0488
0.432 8.3487 2.4892 18.8040 5.6019 3.4555 1.0690
0.468 8.4344 2.5099 19.0016 5.6497 3.4930 1.0785
0.504 8.4776 2.5120 19.1028 5.6555 3.5126 1.0800
0.540 8.4846 2.4968 19.1221 5.6225 3.5171 1.0741
0.576 8.4620 2.4689 19.0741 5.5607 " 3.5090 1.0626
0.612 | 8.4144 2.4295 18.9695 5.4730 3.4904 1.0461 -
0.648 8.3465 2.3819 18.8187 5.3667 3.4633 1.0260
0.684 8.2618 2.3271 18.6296 5.2440 3.4289 1.0028
0.720 8.1635 12,2673 18.4097 5.1102 3.3889 0.9774
0.756 8.0541 2.2035 18.1645 4.9671 3.3441 0.9503
0.792 7.9361 2.1372 17.8996 4.8183 3.2956 0.9220
0.828 7.8111 2,0689 17.6188 4.6651 3.2441 0.8928
0.864 7.6809 1.9999 17.3259 4.5100 3.1004 . | 0.8633
0.900 7.5466 | 1.9304 17.0239 4.3538 3.1350 0.8335
0.936 7.4096 1.8613 16.7154 4.1984 3.0784 0.8039
1.008 7.1303 1.7248 16.0864 3.8913 2.9628 0.7453
1.080 6.8494 1.5946 15.4536 3.5983 2.8464 0.6893
1.152 6.5703 1.4703 14.8245 3.3184 2.7307 0.6359
1.224 6.2963 1.3543 14.2066 3.0571 2.6169 0.5859
1.296 6.0287 1.2459 13.6032 2.8126 2.5059 0.5391
1.368 5.7692 1.1458 13.0179 2.5870 2.3981 0.4959
1.440 5.5182 1.0532 12.4517 | 2.3783 2.2938 0.4560
1.512 5.2763 0.9684 11.9060 2.1870 2.1933 0.4194
1.656 4.8199 0.8185 10.8764 1.8488 2.0037 0.3546
1.800 4.4004 | 0.6945 9.9299 1.5690 1.8294 0.3009
1.944 4.0156 0.5903 9.0616 1.3337 1.6694 | 0.2558
2.088 3.6637 0.5039 | 8.2674 1.1384 1.5231 0.2184
2.232 3.3420 0.4313 7.5415 0.9746 1.3894 .| 0.1870
2.376 3.0483 0.3707 6.8787 | 0.8377 1.2673 0.1607
2.520 2.7802 0.3197 6.2738 0.7224 | 1.1558 0.1386
2.664 2.5356 | 0.2767 5.7218 0.6253 1.0541 | 0.1199
2.952 2.1089 0.2091 4.7590 0.4725 0.8767 0.0906
3.240 1.7540 0.1600 3.9580 0.3617 0.7292 0.0694
"3.528 | 1.4587 0.1236 3.2918 0.2794 0.6064 | 0.0536
3.816 1.2132 0.0963 2.7377 0.2178 0.5043 0.0417
4.104 1.0090 0.0756 2.2769 0.1709 0.4194 0.0328
4.392 0.8391 0.0597 1.8936 0.1350 0.3488 | 0.0259
4.680 0.6979 0.0474 1.5748 | . 0.1072 0.2901 0.0205
4.968 0.5804 0.0378 1.3097 0.0855 0.2413 0.0164
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Percent D States and Triplet_Scattering Length

B T y Pp pt'o
2,50 | 1.0 .0920 | .020 |.65
.,0978 | .021 |.65

" 1140 | 025 | 665
1.3 .1900 0245 .63
.2100 | .027° | .64
.2400 | .030 | .65
1.8 7300 | .039 | .61
.8100 | .00 | .61
.8550 [ .040 |.62
2.0 | 1.2000 | .043 |.59
1.3392 | .045 |.59
1.5600 | .046 |.59
2.33 6.24 .055 54
10.50 .054 | .54
13.00 .052 | .54
2.859 | 1.0 0740 | .020° | .61
0770 021 | .61
.0850 | 023 | .63
1.3 1550 | .025 | .60
.1700 | .028 | .61

.1900 .030 .625
1.8 .5800 | .039 |.s8
6240 | 040 | .59
| 7107 | .044 | .59
2.0 .95 | 044 | .57
1.10 | .046 |.57
1.20 .045 | .58
2.33 | 4.73 ;055ﬁ,j;53
5,80 .0545 | .54
'10.50 | .059 | .33

Q‘
*
| B T Y P F>4
%| 2.024 | 1.0 1140 | .016 695
N .1300 | .019
v .1350 | .020 ,71
1.3 2400 | .021 .68
.2700 | 024 .70
.3000 | .026 .70
1.8 .8550 | .032 .65
.9300 | .035 .65
1.0000 | .036 .65
2.0 1.560 | .042 .62
1,700 | .042 .62
1.840 | .042 .62
2.33 | 6,340 | .054 .55
| 9.200 | .054 .55
13.000 | .054 .55
2.33 | 1.0 .1000 | .018 .67
» :1040 | .0195 | .67
.1080 | .0208 | .67
1.3 .2239 | 025 .65
, .2400 | .027 .66
3000 .034 .67
1.8 7107 | .034 .62
. 7660 .036 .62
7820 | .037 .62
2,0 1.3392 | .042 " L60
o 1.4280 | .041 .60
| 1.5600 | .046 .60
2.33 | 4.7300 | .051 | .55
. © 5,8000 | .053 .55
9.2000 | .056 .54
- _*Table V was hand-computed at M.I.T.
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