
01.7 Scat te r ing o f U l t r a v i o l e t Radiat ion i n t h e Lower
Atmosphere; I-DATA, E . S . Fishburne, M.E. Neer and
G. Sandr i . A .R .A .P. - -A hydrogen-xenon flashlsmp and an
u l t r a v i o l e t de t ec t o r have been used to sys t ema t i ca l l y
measure t h e o v e r a l l e f f e c t s o f s c a t t e r i n g and absorption
in the lowe r atmosphere f o r l i g h t between 2500A and
2700A i n t he s o l a r b l i n d r e g i o n o f t h e spec t r um . The
l i n e o f s i g h t a t t e n u a t i o n c o e f fi c i e n t s , measured o v e r
t h e .82 and 2.08 km distances between t h e groundbased
flashlamp and de t e c t o r l o ca t i ons , were found t o be
c o n s i s t e n t w i t h p r e v i o u s l y p u b l i s h e d va l ues . The
atmospheric s c a t t e r i n g f o o t p r i n t s ob ta ined by survey ing
t h e sky were observed to be symmet r i c w i t h r e s p e c t to
the ang l e between the de tec t o r o p t i c a l a x i s and the
de t e c t o r to flashlamp l i n e of s i g h t . I t has been
concluded t h a t , due to b o t h a s t r o n g p re f e r ence f o r
forward sca t te r ing and t o a n e x p o n e n t i a l decay w i t h
pa th l eng th assoc ia ted w i t h ozone abso rp t i on . mos t o f
the photons r e a c h i n g a g iven p o i n t in t he atmosphere
a r e t r a v a l i n g v e r y n e a r l y i n a r a d i a l d i r e c t i on from
the flashlamp. A l i g h t m i s t y r a i n was observed to
inc rease the detected r a d i a t i o n b y a fac to r o f f o u r .

01 .8 S c a t t e r i n g o f U l t r a v i o l e t Rad i a t i on i n t h e Lower
AtmosphereI I I -Theo ry, H . E . Nee r, G. Sand r i and
E . S . F i shburne . A .R .A .P. ‐ ‐A s i m p l i fi e d t h e o r y based on
bo t h expe r imen ta l obse rva t i on and p h y s i c a l i n t u i t i o n
has been developed t o mode l u l t r a v i o l e t s c a t t e r i n g and
absorp t i on in t h e lower atmosphere. A grgundbased o
de tec t o r, s e n s i t i v e t o l i g h t between 2500A and 2700A i n
t he s o l a r b l i n d r e g i o n o f t h e spec t r um , i s assumed t o be
p o i n t e d at some a r b i t r a r y ang le to a groundbased u l t r a ‑
v i o l e t l i g h t source some d i s t ance away. The model
u t i l i z e s t h e genera l i zed henyey Greenste in phase
func t ion , modified to more c lose ly resemble Deirmendj ian's
phase funct ions f o r polydispersed ae roso l s . M u l t i p l e
s c a t t e r i n g e f f e c t s a r e modeled b y assuming t h e phase
f unc t i o n t o become i s o t r o p i c a t l a r g e d is tances f rom t he
l i g h t source. Two a r b i t r a r y c o n s t a n t s , i n t r oduced t o
r e p r e s e n t t he unknown u l t r a v i o l e t phase f unc t i o n , a r e
chosen to o b t a i n ag reemen t w i t h t h e magni tude and angu la r
dependence of measured r a d i a t i o n at a g i v e n sou r ce to
de tec to r distance. Simul taneous agreement between theory
and exper iment f o r another sou rce to de t e c t o r d is tance,
as w e l l as f o r o t he r r e l a t e d exper iments , tend to v a l i d a t e
t he cho ice o f c o n s t a n t s a s w e l l a s t h e o v e r a l l mode l .

GL 9 Coupled Order Parameter Treatment of the D i c k s
Hamiltonian. R. GILMORE, Louvain-la-NeuveI Belgium, and
C. M. BONDEN, Redstone Arsena1. - -The D icke Hamiltonian is
l inear ized by expanding the fi e l d and a tomic s h i f t opera ‑
t o r s about d isposable c-number paramete rs . when these
parameters a r e chosen to be t he expec t a t i on values o f t he
corresponding ope ra t o r s w i t h r e s p e c t to t h e l i n ea r i z ed
Hamiltonian, the d i f fe rence between the f r e e energy p e r
p a r t i c l e o f t he o r i g i n a l Hami l t on ian and the f r e e energy
p e r p a r t i c l e o f the l i n e a r i z e d v e r s i o n i s min imized and
vanishes in the thermodynamic l i m i t . The d isposable
pa rame te r s so chosen are order parameters f o r t he l i n e a r ‑
i sed Hami l ton ian and obey a system of coupled non l i n ea r
equat ions charac te r i s t i c o f mean fi e l d t h eo r y. These
equa t i ons determine t h e c r i t i c a l tempera tu re and the
ordered s t a t e behav io r. An alternative, bu t e q u i v a l e n t ,
s e t o f coupled se l f - cons is ten t equa t i ons i s der i ved f rom
t he order parameter equat ions of mot ion in thermodynamic
equ i l i b r i um and in the thermodynamic l i m i t . Th i s a l t e r ‑
n a t i v e Eorm leads t o a ve r y s imple method f o r l o c a t i n g t h e
c r i t i c a l temperature and de te rmin ing the ordered s t a t e
behavior. This method i s i l l u s t r a t e d f o r three d i f f e r e n t
mod ifica t i ons o f t h e D icke Model Hami l ton ian.

G L 1 0 I n t e r p r e t a t l o n and Extens1on o f the Spperrad‘iant
Phase Transition. Y AHARONOV* and J. M. KNIGHT.
University of South Carolina -- The superradlant phase
transit ion is shown to be analogous to a similar
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t rans i t ion that occurs in a collection of free harmonic
oscil lators when a simple constraint is imposed. The
analogy permits in terpretat ion of the condition for
the existence of the superradiant transition as the
condition tha t the corresponding set of oscillators
has a negative frequency. An extension of the Dicks
model of,super:radiance to 1nclude the polarizat ion of
the fie l d is also discussed. This extension possesses
an SU(2) symmetry which is spontaneously broken below
the t rans i t ion temperature. The quest ion of the
existence of Goldstone excitations 1's taken up.
* On leave of absence from Tel-Aviv Un1vers1'ty.

G L l l T e s t 2 ; Cha r ge C o n s e r v a t i o n . D . F ‑
B a r t l c t t , R . C l a r k , J . Reeves , J . M o n r o y and
B . F. L . Ward , U n i v e r s i t y o i C o l o r a d o a n d
P r i n c e t o n U n i v e r s i t y . - ‐D o m o v i n g c h a r g e s p r m
d u c e e l e c t r i c fi e l d s w h i c h d i f f e r f r o m those
p r e d i c t e d b y c o n v e n t i o n a l e l e c t r o d y n a m i c s l P e b
hope a c h a r g e e m o v i n g w i t h v e l o c i t y v prommma fi e l d of o r d e r eve/c2r2 in a d d i t i o n to the
n o r m a l Cou l omb fi e l d . l P e r h a p s a r o t a t i n g b u
m a g n e t c a r r i e s i t s l i n e s o f f o r c e w i t h i t M d
t h u s p r o d u c e s a n e l e c t r i c fi e l d E = ( l / c ) ( v a
in t h e r e g i o n o u t s i d e t h e b a r magnet.2 F o r a
n umbe r o f y e a r s w e h a v e s e a r c h e d i n v a i n f o r
s u c h fi e l d s . I n o u r e x p e r i m e n t c u r r e n t c a n y u y ‘
c o i l s a n d m a g n e t i z a b l e m a t e r i a l s a r e r o t e t e d i m
s i d e a l a r g e F a r a d a y c a g e ; s m a l l e l e c t r i c fieMU
o u t s i d e t h e c a g e w e r e s o u g h t , b u t n o t f o u n d

1v. Edwa r d s , B u l l . Am. P h y s . S o c . 2_o,630(1975).
2Ju D J u r i c , J . A p p l . P h y s . fig , 679 (1975L

GL12 I n i t i a l Cond i t i ons f o r R e fl e c t i o n and
R e f r a c t i o n o f Photons . J . P. WESLEY, 1000
Ber l i n S'l E l ficfie rs t r. 32~2L. - ‐ Photon
f r a ge c f o r i e s prescr ibed 5y Poyn t i ng ' s vector
p r e d i c t wh ich photons a r e r e fl e c t e d and
wh i c h a r e r e f r a c t e d a t a p l ane i n t e r f a c e i n
terms o f o r d i n a r y c l a s s i c a l i n i t i a l cond i ‑
t i o n s . t h e t r a j e c t o r i e s b e i n g cont inuous,
d i s t i n c t , and u n i q u e . The p r o b a b i l i s t i c , o r
i n d e t e r m i n i s t i c i n t e r p r e t a t i o n o f t h e usual
t r a d i t i o n a l quantum t h e o r y i s n o t tenable .
C l a s s i c a l wave t heo r y c a n ' y i e l d more detailed
and p r e c i s e r e s u l t s t h a n t r a d i t i o n a l quantum
t h e o r y ; s i n c e t h e t r a d i t i o n a l quantum theory
is r e s t r i c t e d to t ime ‐harmonic s o l u t i o n s and
t o t ime ‐a ve r a g e obse rvab les . Tr a n s i e n t
e x p e r i m e n t s , where sou r ces o r boundaries
change w i t h i n a t i m e comparab le to t he
p e r i o d o f t h e wave, can demons t ra te t h e
c o r r e c t n e s s o f t h e p r e s e n t t h e o r y .

GL l3 Three-Dimensional Reconst ruc t ion in X‑
Ray C r y s t a l l o g r a p h y and i n E l e c t r o n Microsco‑
2% bx Reduct ion to a Two-DimcnSiona l Holo§m‑

i c Im 1emen ta t 1on . . .ST an . , ‘
BURLSton ErooE.-- lhe r e c o n s t r u c t i o n o f 3-D
s t r u c t u r e s 11']. Y-ray c r y s t a l l o g r a p h y and i n elec
t r o n microscopy has some fundamental similari‑
t i e s wh i c h may b e e x p l o i t e d i n o r d e r t o reduce “ T
t h e fo rm idab le 3-D d i g i t a l Four ier - t ransfom
p u t a t i o n p rob l em ,as c u r r e n t , t o a s e t o f 2-D op- ‘
t i c a l ho log raph ic implementat ions.The proposed'
"ho log raph i c 3 -D r e c o n s t r u c t i o n method"is,ve b ‑
l i e v e , a ma j o r new s t e p in o p t i c a l reconstructi‑
o n s s i n c e t h e 1940 ' s work of l ‘T.L.Bragg and M.J. ‘
Buerger who . i n t r o duced them to crystallography j
i n t h a t w e show t h a t t h e t r a d i t i o n a l d i fficu l ‑
t i e s w i t h t h e s o - c a l l e d ' o p t i c a l transforms'
(wh i ch u l t i m a t e l y r e s u l t u n f o r t una t e l y only i n
pro jec t ions in t h e r ea l - s pace s t r u c t u r e domain
may now e surmounted by ho log raph i ca l l y con‑
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