
s i o n relational p r o v i d e s e x a c t express ions f o r t he
l i n e a r p o t e n t i a l wavefunc t ions in t e r m s of t h e g e n e r ‑
a l i z e d hypergeometr ic func t ions , f o r a r b i t r a r y va lues
f o r t h e o r b i t a l quantum number i . The express ions can
b e a p p r o p r i a t e l y t r unca ted t o o b t a i n t h e wavefunctiona
w i t h a n y d e s i r e d a c c u r a c y .

1 . A . F. An t i ppa and A . J . Phares, J .Math .Phys. l g . 173
(1977) ; A . J . Phares , i b i d l§3 1338 (19??); A . F.
A n t i p p a , i b i d . l g , 2214 (1977) ; A . F. A n t i p p a and A .
J. Pharea, 113m. 13, 308 (1978) ; m. Phares, i b i d
1_9, 2239 (1978) .

l i G 5 Two‐Block Experiment to Study Conduction and
Rad ia t ion . Lewis W. Webb, J r . and Kuldip P. Chopra,
O ld Dominion U n i v e r s i t y. - - The paper describes a simple
experiment c o s i s t i n g of a h e a t lamp, two thermometers,
and two ident ica l m e t a l l i c (aluminum) blocks. One block
has a m e t a l l i c fi n i s h , and the o the r block has one face
painted b lack . The o t h e r fi v e s ides of each b lock a r e
insu la ted excet f o r a n a r r o w h o l e f o r i n s e r t i o n of a
thermometer through the top-side. The exposed surfaces
of the blocks a r e a l lowed to r e c e i v e heat from the lamp
f o r fi f t e e n minutes, and the b locks are then al lowed to '
c o o l dur ing the n e x t fi f t e e n minutes wh i l e the lamp i s
turned o f f . The c o r e temporatures, measured at t h e
c e n t e r of each b l o c k , are measured at one‐minute
i n t e r v a l s . The experiment has proven ve ry successfu l i n
i l l u s t r a t i n g t h e na tu re and r e l a t i v e s i g n i fi c a n c e o f
the conductive and r a d i a t i v e processes of heat t r a n s f e r
to a c lass c o n s i s t i n g predominantly of non-sc ience
majors . A simple mod ifica t ion o f t h e experiment, i n c l u d ‑
i n g measurements of exposed surface‐ temperatures of the
block would help determine the thermal conduct iv i ty and
r e l a t i v e emiss i v i t y o f the b locks . The modified exper i ‑
ment may be adopted in more advanced in t roduc tory labs.

HG 6 NAVIER-STOKES EQUATIONSI TURBULENCEI AND
FRACTIONAL CALCQLUS, ELAN HORITZ, ELPA Research Grou ,

2A Applegarth RDl,nght5town,NJ 03520. U n t i l now the
Navier-Stokes Equation (NSE) has been regarded meaning‑
f u l only {an integaat dimenaion d , ' w l t h the p o s s i b i l i t y
o f con t i nu l ng the solu t ion a n a l y t i c a l l y t o nonintegra l
a i n the s t a t i s t i c a l case‘. i t i s shown tha t NSEs o f non ‑
i n t e g r a l dimensions have simple representat ions In
terms of opera to rs defined by the fractional calculus ! .
However, addi t ional requirementsfor s c a l i n g v e l o c i t y
components along rays represent ing the non l thg ra l dimen‑
sions are necessary. It is q u i t e llkely'that Turbulence
is a manifestation of s i n g u l a r i t i e s associated w i th f r a c ‑
t ional order. The_methodology is eas i l y app l i ed to any
dynamical system requ i r ing extension o f d i m e n s i o n a l i t y.
l J .D . Fourn ler s u. F r i s c h , Phys. Rev. A17, 7h7(1978);

H.A. Rose a P. L . Sulem,‘ J. Phys.(Parlsl‘j"§, M 1 0 9 7 8 ) .
2 K.B. Oldham 5 J. Spanier, .1. Math. Anal. Appl.3_9,655(1972)
3 E . Mor i tz , B u l l e t i n o f the APS, g , 1250 (1977).

116 7 Finite-Rank Potent ia l Constructed Tb Reproduce
the Padé A r o x i m a n t . S . Tani, M a u e t t e - - Let ¢ . V
and C respectively denote the ree wave, the po ten t ia l ,
and Green's function f o r a part icular p a r t i a l wave in
potent ia l scattering. ( i ) Introduce the basis functions
by i terat ion, s ta r t i ng from ¢:Wm = (GV)m'1¢, m = l , - - - , N .
( i i ) Car ry out the Schmidt orthogonalization and the
normalization on the w se t , using the potential as the
metr ic of the funct ional space. Let the new basis be x.
The orthonormal re lat ion is expressed as
<Xm V Xn> = 5mm‑
( i i i ) Introduce form factors by operating V on the
members of the x s e t :
5m= me. ( i v ) Construct a rank-N poten t ia l by using the
g ‘ S e t I [N] l

( r V r > = E r r .I l m qt 3 Emt )
The exact K matrix obtained from t h i s rank«N poten t ia l
agrees w i t h the [N,N]-Padé approximant of the or ig ina l
problem. 1

1 s. Tani, Phys. Rev. £ 3 , 31011 (1965).
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H 0 8 Abso lu te Space ‐Time a n d t h e Miche lson ‑
Morley R e s u l t . J . P . WESLEY, fighmst r. 32, 4000
B h r l i n 62 -- M a r i n o v ' s measurement of t h e '
e a r t h ' s absolute v e l o c i t y in t h e c l o s e d l a b o r ‑
a t o r y makes s p e c i a l r e l a t i v i s t i c k inemat i cs
u n t e n a b l e . Assuming a b s o l u t e space~t ime, t h e
M i c h e l s o n - M o r l e y r e s u l t may b e e x p l a i n e d a s a
n o n c l a s s i c a l D o p p l e r e f f e c t . T h e o b s e r v e d
i s o t r o p i c phone v e l o c i t y ( b u t n o t p h o t o n v e l o ‑
c i t y ) i s a dynamic ra ther t h a n a k inemat i c
e f f e c t . L i g h t i s a quantum wave r a t h e r t h a n a
c l a s s i c a l wave. The f r e q u e n c y a n d p r o p a g a t i o n
cons tan t are dynamic r a t h e r t h a n k i n e m a t i c
p r o p e r t i e s , L U - E/%. K = ' / h . The f r e q u e n c y
and p r o p a g a t i o n c o n s t a n t 0 served depend u p o n
t h e a c t i v e dynamic mode o f o b s e r v a t i o n r a t h e r
than t h e p a s s i v e k i n e m a t i c a l mode o f o b s e r v a ‐ '
t i o n . The o b s e r v e r a f f e c t s t h e quantum wave
phenomenon b e i n g observed . E i n s t e i n dynamics
i s p r e s e r v e d b u t w i t h G a l i l e a n k i n e m a t i c s .
Maxwe l l t h e o r y i s p rese rved ; i t p r e d i c t s t h e
phase v e l o c i t y , r a t h e r t h a n the p h o t o n
v e l o c i t y .

HG9 Dopp ler E f f e c t Resolution of ‘Time D i l a t i o n ,
J . G . WINANS, S t a t e U . o f N . Y. a t B u f f a l o . The Genera l
Dopp le r E f f e c t e q u a t i o n is TA(c-vAcoeBA) - TB(c-vBcOBGBL
TA and T a r e s i g n a l per iods f o r A or B as senders or
r e c e i v e r , 8 and 6 a r e ang les between v e l o c i t i e s VA
and v and wave v e l o c i t y c , d i r e c t e d f rom sender t o
r e c e i v e r . R e l a t i v i s t i c Dappler E f f e c t e q u a t i o n s a r e
TR- Tsk, f o r recession. and TR- Ts(l/k) f o r approach,
where TR is the p e r i o d received and Ts is the p e r i o d
s e n t . k - ((c+v)/(c-v))1/2, and Gis t h e r e l a t i v e
v e l o c i t y of approach or r e c e s s i o n . Relativistic
Dappler e q u a t i o n s show t i m e d i l a t i o n and t h e Genera l
Dapp le r equa t i on shows no t ime dilation and no t w i n
paradox. R e l a t i v i s t i c Dappler e q u a t i o n fi a d t h e
L o r e n t z t r a n s f o r m a t i o n f a c t o r , ( l ‐ v / c ) ‘ 1 2 ; can b e
d e r i v e d f r o m the Gene ra l Dopp le r equa t i on by making T .
f o r a g i v e n T5, e i t h e r independent of which s t a t i o n if
sender, o r i n ependent o f t h e d i r e c t i o n o f t h e r e l a t i v e
v e l o c i t y . Time d i l a t i o n s , u s i n g sound waves, a r e e i g h t
o rde rs o f magnitude g r e a t e r t han t i m e - d i l a t i o n s u s i n g
l i g h t waves. Time d i l a t i o n and the t w i n paradox thus
reduce t o a b s u r d i t i e s .

HG>10 Periods o f Nonlinear O s c i l l a t o r s . T.W. CHEN,
New Mexico S t a t e U . ‐ ‐ A new method f o r e v a l u a t i n g periods I
of osc i l la t ions w i l l be repo r t ed . The method wh ich makes
f u l l use o f t h e f a c t t h a t t h e m a j o r con t r ibu t ion to
p e r i o d comes f r o m t h e r e g i o n near t h e t u r n i n g p o i n t s i n
a n o s c i l l a t o r y m o t i o n has t h e f o l l o w i n g f e a t u r e s : ( 1 ) I t
i s n o n p e r t u r b a t i v e ; and ( 2 ) i t p rov ides much simpler way
f o r s o l v i n g n o n l i n e a r o s c i l l a t i o n prob lems. The genera l
form'% kx2 + in
b and n>2 a r e so l ved a n a l y t i c a l l y . Comparison i s made
w i t h s tandard p e r t u r b a t i v e s o l u t i o n s f o r n - 3 and 4 .

bxn is cons ide red . The per iods f o r any

HG 11 A Quantum Psychology Exper iment . ELIHU and THELHA
LUBKIN, U. of His.‐Hilwaukee 5320l ‐ ‐Any of 16 s t a t e s of
mind ( I ) a r e prepared at random by showing subject one of
B Meeker cubesl on an HP-l317, and recording a 2-way j o y ‑
s t i c k response. Nex t v i ew prov ides 8 t e s t s ( J ) o f 2 ou t~
comes ( K ) each. P r o b a b i l i t i e s PIJK from 307H6 t r a n s i t i o n s
H e r e fi t t e d by an HXN quantum‐matrix fi t t i n g program ( 7 7
e f f e c t i v e fi t t i n g parameters e f p in t h i s c a s e ) w i t h N=2
( 3 , u a l s o a v a i l a b l e ) , and by a c l a s s i c a l diagonal‐matr ix
program w i t h 00 e f p . Raw RHS theory-experiment p r o b a b i l i t y
discrepancies were s i m i l a r , .090 and .082: o u r s i n g l e
clumsy experiment fi n d s no evidence f o r quantum‐mechanical
coherence in psycho logy. '
IE. Lubk in in Foundations of P robab i l i t y Theory, S t a t i s t i ‑
c a l In ference, 'and S t a t i s t i c a l Theor ies of Science, V o l .
I I I , eds . Harper and Hooker, Reidel , 1976.


