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FRIDAY MORNING AT 10:00

INVITED PAPER (30 minutes)

CBl1. Are there Viable Alternatives to Nuclear Power?
P.F. ZWEIFEL and ANITA GUYNN, Virginia Polytechnic
Institute and State U,

INVITED PAPER ( 30 minutes )

CB2.  Prospects for Physics in Energy Research. ALEX ZUCKER::
Qak Ridge National Laboratory. . ’

INVITED PAPER (. 30 minutes )

CB3. On Some of Physic's Problems. EUGENE P.:WIGNER,
Princeton University. -~ Two kinds of problems will be
discussed; the problems of the general progress of
physics and its relations with society; and some: true
scientific problems. A very serious problem of the
first kind is the difficulty the physicist experiences
when he wishes to maintain contact with the whole body

FRIDAY MORNING AT 8:30

¢ C1,
Active Sites;

INVITED PAPER (30 minutes)

cc2, Free Radical Reactions in Irradiated Or anic
‘Single Crystals. “G. C. MOULTON, Florida State
?niversitz.——The free radicals produced by irradiation
1n‘single crystals of several amino’ acids, dicarboxylic
acids, and amides using electron spin resonance and
electron nuclear double resonance spectroscopy for
detection and analysis will be discussed.  Some free
radical reaction mechanisms and pathways will be
bresented. It has been found that the particular
pathway that a free radical reaction follows can in
some cases be sensitive to a number Gf parameters in-
cluding the crystal form and also whether the crystal
was irradiated at low temperature and warmed to room
temperature or irradiated at room temperature.

CC3. Creation and Destruction of a Radical in Guanine
by X-rays.* D. L. ALLISON; Florence State University,
and C. ALEXANDER, JR., The University of Alabama,

CC4. A Comparison of  the Energy Requirements and Broad
Spectral Sensitivity of the Melanophores of ‘the Fiddler
Crab.* T. P.COOHILL, Western Kentucky University; Bowling
Green, Kentucky--The broad spectral sensitivity to light
of one of the color cells of the fiddler crab, Uca
pugilator, was investigated. * The primary response (direct
effect) of these cells was most sensitive to near ultra-
violet radiation (3000 > 40008). " The secondary response
(hormonal) was sensitive to all spectraliregions tested

¥ (EDWARD F. ZGANJAR, Louisiana State University, presiding)

General Interest

SESSION CC
(PERRY MORTON,  Samford University, presiding)
Biological Physics

Energy Levels of Transition Metal Tons in Biologically
Arthur 8. Brill, University of Virginia (30 min.)

SESSION CB PARLOR A

ions (v10-5M) or of solutions of macromolecules
_the pressure varies from 1 c¢m to ~N10-%4 cm of ‘water.

orted by USPH-NIGM Grant GM19682-01 and NSF Grants
1721, GB-=27331.

Kupke, ‘M.G. Hodgins,; ‘and J. W. Beams, Proc. Natl.
 Sci.o USA 69, 2258 (1972).

Magnetic Suspension Densimeter-Viscometer.* M.G.
GINS, D. W. KUPKE, and"J. W. BEAMS, Univ. of Virginia
e magnetic suspension densimeter-viscometer previous-
escribedl is Here modified so that the simultaneous
surement of the density and viscosity of a solution

be made ~10% times per sec., * A small cylindrical buoy
nagnetically suspended inside of and on the axis of a
led glass cylinder which is completely filled with the
tion under investigation.: The vertical glass cylin-
s slowly rotated around its vertical axis by an

rate clock mechanism and the buoy is held stationary
_rotating magnetic field. ' The power required to hold

of his discipline and to-.avoid excessive Special
The second problem is actually:the Tesult of tha
of physics, the natural sciences, and technolop:
success makes" it -physically possible; .at least 1,
tries where it is fully operative, for everyone
a materially carefree life. Hence, new developm
physics and technology are less needed; sSociety
blems became of a social and human nature,

Of “scientific problems only two will be dis
these two suggest that present day physics is no
all-compassing science. The first problem Conce
age . of the universe, why Warmetod has not arrive
The 'implications of the standard, statistical in
tation of quantum mechanics present the second D
In this comnection, some attention will bé given
certain technical weaknesses of this interpretat

FRIDAY MORNING AT 8:30

PARLOR''D

Computer Simulation of the Structural Defor-
on of an Ice Surface. DONALD E. HAGEN and’ JAMES
KASSNER, JR., Univ. of Missouri-Rolla -- We use
rface energy minimization technique to develop
;dél for the structure of an ice surface. We
sider the special case of an ice crystal that is
.aved perpendicular to the c-axis. | The resulting
gly-bonded surface molecules are allowed to move
they can hydrogen bond with one another and

eby lower the surface energy. -This movement is
posed by the strain that arises when either the

ds to the lower molecular layers or the newly
med: bonds are stretched or bent. ' Movement can

ur because the hydrogen bond energy is great

ugh to support substantial structural strain

rgy before dissociation. The structure is

owed to relax until the sum of the negative

ding energy and positive strain energy reaches
minimum. It is found that substantial deviation
m the perfect ice lattice exists at the surface.

(2000 ~ 70004). Less enérgy is required to elicql
s?cqndary response in these crabs. Even ‘the outps
microscope lamp was sufficient to invoke & strong

ary response. . The adaptive value of this will ba
cussed. ‘

*Supported in part by ‘a.Faculty Research Grant fr
and by NSF grant #GB-27497.

T Submitted by WILLIAM G. BUCKMAN

Ccc5. Magnetic Suspension Osmometer,# . J.W.~BEAMS
HODGINS, and:D.W.KUPKE, Univ. of Virginia=-Very sm

Thermal Expansion Measurements in a 500-degree
perature Range. = J. S« BROWDER¥ and S, S. BALLARD;,
v. of Florida

e St e erlelviiod

air is freely magnetically suspended below the su
the solution. The solution is contained im a 0
pletely filled glass tube coaxial with the verti
of the buoy and closed at the boitom with a semi-
membrane and at the top with a liquid tight valve W
may be opened or closed. This glass container is c
pletely immersed in'the solvent. Because of the ¢
air, the buoy functions like a Cartesian diver an
pressure sensitive. The method is especially usefu
determining osmotic pressures in small samples of d

Interstitial Migration in Mo. 'R. R. COLTMAN, JR.,
E. KLABUNDE, J. K. REDMAN, and A. L, SOUTHERN, Oak
ge National Laboratory.

. A M8ssbauer Study of Disordered Iron-
kel-Aluminum Alloys.* M. E. SANDERS and

DE MAYO, West Georgia Coll.--Room tempera-
e, 37pe MBssbauer spectra have been obtained
atomically disordered fcc (FexNil—x)yAli—
hx=0.170andy=0.85 0.90, 0.95 atd I.9;
with y = 0.90 and x = 0.05, 0.17, 0.33,
0.45. Values were obtained for the magne-

(BARLOW NEWBOLT, Washington and Lee University, presiding)

Solid’ State Physics II1

the buoy stationary gives the viscosity, since the mag-
netic suspension itself exerts no restoring. axial torque
on: the buoy; while the current in/ the solenoids.which
support ‘the buoy is a measure of the density.  The
measurements are made on samples: of solutions of 0.2 CC.
The:use of the apparatus to follow physical changes,
chemical reactions, etc. and the precision obtained will
be discussed.

#Supported by NSF.Grants GP=-31721, GB=27331 and USPH-NTGM
Grant GM19682-01. : .

D.W. Kupke, M.G. Hodgins,:and J.W. Beams, Proc. Natl:
Acad. Sci. USA 69; 2258 °(1972).

©CC7. A Preparation and Initiation
of a Comparative Study of Hemclysate
Prepared from Normal and Sickle Cell
Hemoglobin Using Mossbauer Spectroscopy.®
Bruce L. Biskey and Donald E. Kinkaid,
North Georgia College

SESSION CD PARLOR E

tic hyperfine-field at’ the iron nuclei and for
the iron isomer ‘shifts, quadrupole splittings
and line shapes. The hyperfine field varies
from 282 '+ 2 kOe for Feg,17Nig g3 to 183+ 5
kOe for (Fe 1 Nio. 3)0 5A10.15. The isomer
shifts and qﬁaarupo§e splittings are small ‘and
comparable. to thos& of similar alloys. The
line shapes indicated that aluminum has a shor-
ter range effect on the iron atoms than does
nickel. The rigid band model fails to ade~
gquately explain the results.:

*Work supported.in part by the Faculty Research
Committee of West Georgia College.

Cu5. General Solutions of Radiation Defect Annealing
Equations for Elemental Semiconductors. W.M. Pritchard,
0l1d Dominion U. and "J.L.Reid, Clemson U.~~General solu-
tions are presented in power series form of a set of
kinetic equations:for. the isothermal annealing of simple
radiation defects in elemental semiconductors. These
equations describe the case where the initial damage
state is associated with uncorrelated vacancies and
interstitials and the annealing process involves trapping
and annihilation of the mobile defect. A kinetic model
with-an arbitrary number of types of secondary defect
complexes is considered as well as a simple model™ based
on only one species of defect complex., The series solu-
tions are well suited for: computer evaluation of numeri-
cal results. .For, the simple annealing model with para~-
meters characteristic of silicon and germanium, trunca=
tion errors are easily estimated since the térms have
alternating signs. For cases where the total annealing
time is greater than the intervals of series convergence,
a repetitive series expansion approach can be employed.

1

A.C. Damask and G.J. Dienes, Phys. Rev. 125,444(1962).




FRIDAY MORNING AT 10:00

SESSION CB

PARLOR A

(EDWARD F. ZGANJAR; Louisiana State University, presiding)

General Interest

INVITED PAPER: (30 minutes)

CBl. Ave there Viable Altersatives to Nuclear Power?
P.F. ZWEIFEL and ANITA GUYNN, Virginia Polytechnic
Institute and State U.

INVITED PAPER (' 30 minutes )

CB2. Prospects for Physics in Energy Research. ALEX ZUCKER'.-

Oak Ridge National Laboratory.

INVITED-PAPER (. 30 minutes )

CB3. On Some of Physic's Problems. EUGENE P. WIGNER;
Princeton University. —- Two kinds of problems will be
discussed: the problems of the: gemeral progress of
physics and its relations with society; and: some: true
scientific problems. A very serious problem of the
first kind is the difficulty the physicist experiences
when he wishes to maintain contact with the whole body

of his discipline and toavoid excessive specialis
The second problem is ‘actually the result of the

of physics, the natural:sciences, and technology,
success makes it physically possible, at least in
tries where it is fully operative,. for everyone to
a materially carefree life. Hence, new deVelopmen
physics and technology are less needed; society's
blems became of a social and human nature.

of ‘scientific problems only two will'be disc
these two suggest that present day physics is not .
all-compassing science. - The first problem. concern
age of -the universe, why Warmetod has not-arrived
The implications of the standard, statistical inte
tation of quantum mechanics present the second prol
In this connection, some attention will:be given
certain technical weaknesses of this interpretatio

tions (vi0~OM) or of solutlons of ‘macromolecules
ere the pressure varies from 1 cm to ~10~4 ¢ of water.

ported by USPH-NIGM Grant GM19682~01 and NSF Grants
p=31721, GB-27331.
.W. Kupke, M.G, Hodgins, ‘and" J. W. Beams; Proc. Natl,
cad:Sciy USA 69, 2258 (1972).

Magnetic Suspen51on Densimeter-Viscometer.* ' M.G.
DGINS D. W. KUPKE, and 'J. W. BEAMS, Univ. of Virginia
he magnetlc suspension densimeter-viscometer previous~
described] is here modified so that the simultaneous
surement of the 'density and viscosity of a solution
y be made "10¢ times per sec. A small cylindrical buoy
, magnetically suspended inside of and on the axis of a
led glass cylinder which is completely filled with the
lution under investigation. 'The vertical glass cylin-
r is slowly rotated around its vertical axis by an
curate clock mechanism and the buoy is held stationary
rotating magnetic field. The power required to hold

the buoy stationary gives the viscosity; since the mag-
netic suspension itself-exerts no restoring axial torque
on: the buoy, ‘while the current in: the solencids. which
support the buoy is a measure of. the density. - The
measurements are made on samples of solutions of 0.2 CC.
The use of the apparatus to follow physical changes,
chemical reactions, etc. and the precision obtained will
be discussed.

%Supported by NSF Grants GP-31721, G¢B=-27331 and USPH-NIGM
Grant GM19682-01.

Ip.w. Kupke, M.G. Hodgins, :and J.W. Beams; Proc. Natl:
Acad. Sci. USA 69, 2258 (1972).

- CC7. A Preparation and Initiation

of a Comparative Study of Hemolysate
Prepared from Normal and Sickle Cell
Hemoglobin Using Mossbauer Spectroscopy.¥
Bruce L. Biskey and Donald E. Kinkaid,
North Georgia College

FRIDAY MORNING AT 8:30 SESSION CD PARLOR E

(BARLOW NEWBOLT, Washington and Lee University, presiding)

FRIDAY MORNING AT 8:30: SESSION CC PARLOR D

Solid State Physics II

(PERRY ‘MORTON; Samford: University, presiding)

tic hyperfine-field-at the iron nuclei and for
the iron isomer 'shifts, quadrupole splittings
and line shapes.” The hyperfine field varies

Computer Simulation of the Structural Defor—
onof an Ice Surface. . DONALD E. HAGEN and JAMES
KASSNER, JR., Univ. of Migsouri-Rolla -~ We use

.

Biological Physics

¢ Cl. Energy Levels of Transition Metal Ions in Biologically
Active Sites; Arthur §. Brill, University of Virginia (30 min.)

INVITED PAPER (30 minutes)

cc2, Free Radical Reactions-in Yrradiated Organic
‘gingle Crystals.  G. C. MOULTON, Florida State
University.~-The free radicals produced by irradiation
in single crystals of several ‘amino acids, dicarboxylic
acids, and amides using electron spin resonance and
electron nuclear double resonance spectroscopy for
detection and analysis will be discussed. . Scme free
radical reaction mechanisms and pathways will be
presented. It has been found that the particular
pathway that a free radical reaction follows can in
some casés be sensitive to a number of parameters in-—
cluding the crystal form and also whether the crystal
was irradiated at low temperature and warmed to room
teniperature or irradiated at room temperature.

ce3. Creation and Destruction of a Radical in Guanine
by X-rays.* D. L. ALLISON, Florence State University,
and C.. ALEXANDER, JR., The University of Alabama.

CC4. A Comparison of the Energy Requirements and Broad

Spectral Sensitivity of the Melanophores of ‘the Fiddler

Crab.* T, P.COOHILL, Western Kentucky University, Bowling

Green, Kentucky--The broad spectral sensitivity to light
of one of the color cells of the fiddler crab, Uca

pugilator, was investigated. “The primary response (direct
effect) of these cells was most sensitive to near ultra--

violet radiation (3000 = 40008)." The secondary response
(hormonal) was sensitive to all spectral regions tested

(2000 + 70008). Less energy is required to elicit
secondary response in these crabs. Even the outpuy
microscope lamp was:sufficient to invoke a strong
ary response. - The adaptive value of this will b

cussed. .

*Supported. in part by a Faculty Research Grant fro
and by NSF grant #GB-27497.

+ Submitted by WILLIAM G. BUCKMAN

CC5. Magnetic ‘Suspension Osmometer.* ' J.W. BEA
HODGINS, and. D.W.KUPKE, Univ, of Virginia--Very s
osmotic pressures are measured by a modified magn
pénsion balance method previously used for measur
sities and viscosities of protein and other solut
A small hollow ferromagnetic cylinder (buoy) clos
the top and open at the bottom and filled with t
air is freely magnetically suspended below the su
the solution. The solution is contained in a 0.2
pletely filled glass tube'coaxial with the verti

of -the buoy and closed at the bottom with a semi
membrane and at the’ top with a liquid tight valve
may be opened or closed. This glass container is
pletely immérsed in ‘the solvent. Because 6f the
air, the buoy functions like a Cartesian diver and
pressure sensitive. The method is especially use
determining. osmotic pressures in small samples of d

rface enérgy minimization technigue. to develop
model for . the structure of an ice surface. We
sider the special case of an ice crystal that is
aved perpendicular to the c-axis. - The resulting
gly-bonded surface molecules are allowed to move
_they can hydrogen bond with one another and
sreby lower the surface energy. This movement is
osed by the strain that arises when either the
ids’ to the lower molecular layers or the newly
tmed bonds are stretched or bent. Movement can
ur because the hydrogen bond energy is great

ugh to support substantial structural strain

rgy before dissociation. The structure is

owed to relax until the sum of the negative
ding energy and positive strain energy reaches
inimum., - It is found that substantial deviation
m the perfect ice lattice exists at the surface.

Thermal Expansion Measurements in a 500-degree
perature Range.. J. S. BROWDER* and S. S, BALLARD,

v, of Florida

Interstitial Migration in Mo.. R. R. .COLTMAN, JR.,
KLABUNDE, J.. K. REDMAN, and A. L. SOUTHERN, Qak
¢ National Laboratory.

A M8ssbauer Study of Disordered Iron-
kel=Aluminum Alloys.* M. E. SANDERS and
DE MAYO, West Georgia Coll.--Room tempera=
e, 57re MBSsbauer spectra have been obtained
atomically disordered fcc (FexNil_x)
hx=0.17and y = 0.85, 0.90, 0.35 et 8
l with y = 0.90 and x = 0.05, 0.17, 0.33,
0.45. Values were obtained for the magne-

from 282 + 2 kOe for Feq, 17N10 g3 to 183+ 5
kOe for (Fe Nlo 3)0 .15+ The isomer
shifts and qua rupo?e 33} 1tt1ngs are small and
comparable to those of similar alloys. The
line shapes indicated that aluminum has a shor-
ter range effect on the iron atoms than does
nickel. . The rigid band model fails to ade-
gquately explain the results.

*Work supported . in part by the Faculty Research
Committee of West Georgia College.

Cu5. General Solutions of Radiation Defect Annealing
Equations for Elemental Semiconductors. W.M. Pritchard,

01d Dominion U. and J.L.Reid, Clemson U.--General solu~

tions are presented in power series form of a set of
kinetic equations. for: the isothermal annealing of simple-
radiation defects in elemental semiconductors.  These
equations describe the case where the initial damage
state is:-associated with uncorrelated vacancies and
interstitials and the annealing process involves trapping
and annihilation of the mobile defect. A kinetic model
with-an arbitrary number of types of secondary defect
complexes ig considered as well as a simple model: based
on only one species of defect complex, The series solu-
tions are well suited for: computer evaluation of numeri=
cal results. .For the simple annealing model with para-
meters characteristic of silicon and germanium, trunca~
tion errors are easily estimated since the terms have
alternating signs. For cases where the total annealing
time is greatex than the intervals of series convergence,
a repetitive series expansion approach can be employed.

lA.C. Damask and G.J. Dienes, Phys. Rev. 125,444(1962).
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