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R. F. O'Connell and C. O. Carroll, "Internal @ersion Coefficients: General Formulation
for all Shells and Application to Low Energy Tramsms," Phys. Rev. 138, B1042 (1965).

R. F. O'CoNNELL*
Department of Physics and Astronomy, Louisiana State Universily, Baton Rouge, Louisiana

AND

C. 0. Carrorrt
Melpar, Inc., Falls Church, Virginia
(Received 3 August 1964 ; revised manuscript received 10 February 1965)

Exact analytical results (in the case of a point nucleus with no screening) for the internal conversion co-
efficients for any shell are presented. These results simplify considerably at threshold values of the gamma-
ray energy. Numerical results, at threshold, are obtained for the K, L(Ly, L1, Lirr) and M (M1, M1, M,
My, Mv) shells, for 19 values of Z in the range 5§ Z < 95, and for the first five electric and magnetic multi-
poles. The results for the K shell agree with those obtained by Spinrad. It is shown that the theshold results
are actually correct to order P (momentum of electron in units of its mass). The effects of finite nuclear
size are also considered.

R. F. O'Connell and J. J. Matese, "Effect @oastant Magnetic Field on the Neutron Beta
Decay Rate and its Astrophysical Implications,"Nat222, 649 (1969).

Fecmnr advances in the production of large magnetio
leldy i the laboratory®® bove genoratod interest in the
effors of intenze mognetie felds on varions phenomena .
The lapgest feld that ean bo produced in che laboratoryt
at present is ohout 10° O, which is eonsideralily Lower
Lhan the quantim dritieal feld valust of H.=milel =
A 1Y G but the Soosrnie loborsdory’ may be oa
sonren of much stronger fields and it hoas been suggestod?
chat magneiic fGelds as large s LOY=10M G moy exist in
nengeon staes.  Hoyle? bas cited the possibility of o lorge
primordinl magnetic fold. snd Brownell aod 11-I.'|.J.|l:|.‘-'r‘-'ll‘9"°
spooulate that neubron stars and the dense sarly universo
maay b feromagnetic.  One of us (K. FL 00 has examined®
various effaces of & lorge magnetie Aeld and has indicated
an effoct of magnetic felds which has been often ignored
in nslrophysicnl investigations, namely, thal the rates of
all elemnemtary porticle provesses will bo affected.  Pur-
aininig Uhig iden, we exanune hero the etfect: l..l-r a mngrlr-i'.:-::
field on the B deeay rate of a neatron. Thia 18-a Tunda-
mieribnd process inomany astrophysical TPI!II!-IJ.I.II].U.:J.I.IEL ancl in
particiler it 14 very importans!® inoa problem t;1l furren
intorest, that is, the produetion of He in the “big-bang™
expanaion of the universe!l,  In adidition, onr -I!?}I.l:.:llll'll.ll.lll"::
should be applicable Lo ovher elementary porticle pro-
ppespss  We present here only Uhomain ideass the ealeilo.
Pinm details will be published elaewhore! =



Publications of R. F. O'Connell, Page 2

47. R. F. O'Connell and S. N. Rasband, "Lense-iAgifype Gravitational Forces Between
Disks and Cylinders," Nature 232, 193 (1971).

Brcause of the widespread interest in measuring forces between
spinning cylinders and disks'? and the speculative nature of
the conclusions reached in previous discussions, we have made a
quantitative calculation of the magnitude of the forces, As in
earlier caleulations?, our approach is based on a weak field low
velocity (ETH) approximation to general relativity. By methods
familiar From potential theory in electrodynamics we first
compute the first order cortections to a flat space metric due
to the presence of a spinning cvlinder.

58. R. F. O'Connell, "Spin, Rotation and C, P, @rfffects in the Gravitational Interaction and
Related Experiments," Invited Lecture, in ExperitaéGravitation: Proceedings of Course
56 of the International School of Physics "Enri@rRi" Varenna, Italy, 1972, ed. B. Bertotti
(Academic Press, 1974), p.496.

o, B O CoNmans

Dapartmant of Phaystes and  Astronon
Lowistana Slide Mndveraify - PBofon Kowge, La.

1. Introduetion.

Tl froportanee of the vole of general relativity in the stady of modern
astrophiysics 18 widely accepted, This fact, combined wilde che gontinoed e
vielpprnend of mare sophisticated experimental techinigoes, has Ded too inlease
interest in experiments Lo lest e theovies of Bixsrers and ol heos, One mein
airmn here is to consider experimenial festas of

i) the sravitational theories (particalacly that of BHinstein®s) of rotading
aid spanning bBodies and
iy possille parity (P time (8 amd eharge conjugation (O violalinge

ferma i the gravitationsl interactien,
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69. B. M. Barker and R. F. O'Connell, "Nongeodésation in General Relativity," Gen. Relativ.
Gravit. 5, 539 (1974).

nford TUrOsScOpE  Ooxer
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78. B. M. Barker and R. F. O'Connell, "The Gravaaal Two Body Problem With Arbitrary
Masses, Spins, and Quadrupole Moments," Phys.[R&2, 329 (1975).

B. M. Barker and R. F. O’Connell
Department of Physics and Astronomy, Louisiana State University, Baton Rouge, Louisiana 70803
(Received 18 February 1975)

We find the precession of the spin and the precession of the orbit for the two-body problem in general
relativity with arbitrary masses, spins, and quadrupole moments. One notable result which emerges is that, in
the case of arbitrary masses m, and m,, the spin-orbit contribution to the spin precession of body 1 is a factor
(my+pu/3)/(m,+ m,) times what it would be for a test body moving in the field of a fixed central mass
(m;+ my). Here p denotes the reduced mass m, m,/ (m,+ m,). This contrasts with the result of Robertson for
the periastron precession where the corresponding factor is unity. These results may be of interest for binary
neutron stars and, in particular, for binary pulsars such as PSR1913 4 16.
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79. B. M. Barker and R. F. O'Connell, "Relatividiffects in the Binary Pulsar PSR 1913+16,"
Astrophys. J. Lett. 199, L25 (1975).

RELATIVISTIC EFFECTS IN THE BINARY PULSAR PSR 1913416

B. M. BARKER AND R. F. O’CONNELL
Department of Physics and Astronomy, Louisiana State University, Baton Rouge
Received 1975 February 24

ABSTRACT

The relativistic precession of both the spin and the periastron of the pulsar 19134-16, in the gravi-
tational field of its companion, are analyzed.

Subject headings: binaries — black holes — neutron stars — pulsars — relativity

The discovery of the pulsar PSR 1913416 in a
binary system (Hulse and Taylor 1975) provides a
unique opportunity for studying various gravitational
and relativistic effects. Up to now such studies were
invariably carried out on “test bodies” in the gravita-
tional field of a “large mass” (essentially a one-body
problem). We have now carried out a detailed analysis
of the gravitational two-body problem with arbitrary
masses, spins, and quadrupole moments (Barker and
O’Connell 1975). Here, we apply these results to find
the precession of the spin and precession of the orbit of
PSR 1913416 in the gravitational field of its companion.

One notable result which emerges is that, in the case
of arbitrary masses m; and ., the spin-orbit contribu-
tion to the spin precession of body 1 is a factor (m, -+
u/3)/(my + ms) times what it would be for a test body
moving in the field of a fixed central mass (m; + ).
Here p denotes the reduced mass myms/(my + ms).
This contrasts with the result of Robertson (1938) for
the periastron precession where the corresponding factor
is unity.
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93. R. F. O'Connell and E. P. Wigner, "On the RetaBetween Momentum and Velocity for
Elementary Systems," Phys. Lett. 61A, 353 (1977).

R.F. O'CONNELL and E.P. WIGNER
Department of Physics and Astronomy, LouisianaeSthtiversity,
Baton Rouge, Louisiana 70803, USA
Received 29 March 1977

We investigate how the quantum mechanical positiperator can be defined for elementary systembatcte
connection, postulated by the special theory @itiedly, between velocity (the time derivative bétposition) and
momentum remains valid.

96. R. F. O'Connell and E. P. Wigner, "Position @pa@s for Systems Exhibiting the Special
Relativistic Relation Between Momentum and VelogiBhys. Lett. 67A, 319 (1978).

R.F. O'CONNELL and E.P. WIGNER
Department of Physics and Astronomy, LouisianaeStativersity, Baton Rouge, LA 70803, USA

We have previously shown that if the position oparé defined as in ref. [21,the movement of t@anposition
of a free particle obeys the classical equationPiRs whereP,is the total energy, including the rest mass.
Conversely, it will be demonstrated here that thidity of this equation implies that, for spinlgsarticles, the
position operator is that of ref. [2]. For spir@ Particles, however, another choice is also ptes$dy. (7)). The
corresponding value of the orbital angular momenituthe latter case is unity, whereas for theestétref. [2] it is
zero.

137. M. Hillery, R. F. O'Connell, M. O. Scully, aid P. Wigner, "Distribution Functions in
Physics:Fundamentals”, Physics Reports 106 (3)(1284).

M. HILLERY
Institute for Modern Optics, University of New Maxi Albuquerque, NM 87131,
U.S.A.
and
Max-Planck Institut fur Quantenoptik, D-8046 Ganapibei Munchen,
West Germany
R.F. O'CONNELL
Department of Physics and Astronomy, LouisianaeSthtiversity, Baton Rouge,
LA 70803, US.A.
M.O. SCULLY
Max-Planck Institut fur Quantenoptik, D-8046 Ganapibei Munchen,
West Germany
and
Institute for Modern Optics, University of New Msxi Albuquerque, NM 87131,
U.S.A.
E.P. WIGNER
Department of Physics and Astronomy, LouisianaeSthtiversity, Baton Rouge,

This is the first part of what will be a two-paeview of distribution functions in physics. Here deal with
fundamentals and the second part will deal witHiagfions. We discuss in detail the propertieshef distribution
function defined earlier by one of us (EPW) anddeeive some new results. Next, we treat variousratlistribution
functions. Among the latter we emphasize the sked#l distribution, as well as the generalizedlistribution,
because of their importance in quantum optics.
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145. J. L. Greenstein, R. J. W. Henry and R. Fo@i@ll, "Further Identification of Hydrogen in
GRW + 70° 8247", Ap. J. (Lett.) 289, L25 (1985).

FURTHER IDENTIFICATIONS OF HY DROGEN IN Grw +70°8247

JESSE L. GREENSTEIN
California Institute of Technology, Palomar Observatory

AND

RonNaLD J. W. HENRY AND R. . O’CONNELL
Department of Physics and Astronomy, Louisiana State University
Received 1984 September 14; accepted 1984 November 14

ABSTRACT

Numerous spectra of the magnetic white dwarf Grw +70°8247 were obtained with the double CCD
spectrograph at Palomar with signal-to-noise ratio above 100. Five weak absorptions in the blue and four in the
red are produced by hydrogen in a strong magnetic field. We compute new, precise, multiparameter, variational
energy levels yielding intensity and wavelength, from 100 to 600 MG. We search for those Zeeman components
with wavelengths nearly constant with field. Two such, which are relatively sharp and strong = transitions,
explain the Minkowski band, 4137 A (known since 1938), as the 250-4/0 and the 5855 A band as the 250-3p0.
Both have minimum wavelengths at B ~ 300 MG. Their absorptions resemble band heads degraded to the red,
as observed. The mixed nature of the 470 level results in an intensity ratio (250-4£0)/(250-3p0) — 0.58 at 280
MG, high for a line forbidden at zero field. Profiles computed for a pole-on dipole, near log B, = 8.5, fit the two
observed lines. Other hydrogen transitions (including the core of Lya) are consistent with that field strength. Six
models with a variety of B, and inclination are illustrated to show the quality of fit to the observations.

Subject headings: stars: individual — stars: magnetic — stars: white dwarfs — Zeeman effect

149. R.F. O'Connell, "The Gyroscope Experimentiydtts To-Day 38, 104 (Feb. 1985).

The pyroscape Experiment

The article by Barbara Levi (May, page
2 on the "Orbiting test of general
relativity” is misleading in several
respects. A subsequent letter by €, W
B, Everitt (August, page 84) partially
clarified the situation in one respect
but then confused it in other ways.

Helerring to the work of B. M. Barker
(University of Alabama) and myself,
Everitt quoted a 1974 paper of mine,
completely ignoring many relevant
HIII‘L‘-CI:'(I"I,H_"'I” 'i'l'lrllr'lhl.llil-lr'l.‘\. ]rl '.]ddh'“.-'rl.
Everitt gpid: "R, F, O'Connell (and) B.
M. Barker applied the analogy of spin
arbit and spin-apin coupling to investi-
gate higherorder terms affecting the
H:\'I'“."-il'lill.ll.' l"h]ill'l'l'llll.'||1 bk 'u"r"']l s I
variety ol astrophysical phenomenn.™ |
would like to point out that
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154. G.W. Ford, J. T. Lewis, and R. F. O'Conri€iiantum Oscillator in a Blackbody
Radiation Field", Phys. Rev. Lett. 55, 2273 (1985).

179. G.W. Ford, J. T. Lewis, and R. F. O'Connd@lhe Quantum Langevin Equation,” Phys. Rev.
A 37, 4419 (1988).
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209. R.F.O'Connelland G. Y. Hu, "The Few-Bodgl#em in Nanoelectronics," Invited paper,
presented at a NATO Advanced Study Institute, ddCo, ASI Series B, Vol 251, Italy, July
23-August 4, 1990, in Physics of Granular Nanoeteuts, edited by D. K. Ferry, J. Barker
and C. Jacobini (Plenum Press, 1991).

214. G.W. Ford and R. F. O'Connell, "Radiation &iea in Electrodynamics and the
Elimination of Runaway Solutions,” Phys. Lett. A71217 (1991).

G.W.Ford
Institut Laue-Langevin, 38042 Grenoble Cedex, Feanc
and
R.F. O'Connell
Department of Physics and Astronomy, LouisianaeSthtiversity, Baton Rouge, LA 70803-4001, USA
Received 20 February 1991; accepted for publicat®iarch 1991
Communicated by J.P. Vigier

The familiar Abraham-Lorentz theory of radiatiomegon in classical non-relativistic electrodynasnéxhibits many problems
such as "runaway solutions" and violation of caitysahs shown by many authors, such problems caallegiated by
dropping the assumption of a point electron. We di®p this assumption (by introducing a form-fastith a large cutoff
frequency ) but we present a new approach based on the uke géneralizequantumLangevin equation. For an electric
dipole interaction, an exact treatment is possillé we obtain a new equation of motion which, iitespf being third order,
does not lead to runaway solutions or solutionstviviolate causality (the sole proviso being thatannot exceed an upper
limit of BMc*/2€?= 1.60 x |33 s). Furthermore, appears in the third-derivative term but we shioat,tto a very good

approximation, this term may be dropped so thaemgtup with a simple second-order equation whigsdwmt contain and
whose solutions are well-behaved.
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223. G.W. Ford and R. F. O'Connell, "Relativistmm of Radiation Reaction", Phys. Lett. A
174, 182(1993).

G.W. Ford

Institut Laue—Langevin38042 Grenoble Cedex, France
and

R.F. O’'Connell
Department of Physics and Astronomy, LouisianaeSthtiversity, Baton Rouge, LA 70803-4001, USA
Received 7 December 1992; accepted for publicdtiodanuary 1993
Communicated by J.P. Vigier

We present a relativistic extension of the new farinich we have recently obtained for the equatibn o
motion of a radiating electron.

244. G.W. Ford and R. F. O'Connell, "Derivativelod Hyperbolic Cotangent”, Nature 380, 113
(1996).
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253. G.W. Ford and R. F. O'Connell, "There is Na@um Regression Theorem", Phys. Rev.
Lett. 77, 798 (1996).

G. W. Ford
Department of Physics, University of Michigan, Akrbor, Michigan 48109-1120
R. F. O’Connell
Department of Physics and Astronomy, LouisianaeStativersity, Baton Rouge, Louisiana 70803-4001
(Received 21 March 1996

The Onsager regression hypothesis states thagghession of fluctuations is governed by
macroscopic equations describing the approachudiledum. It is here asserted that this hypothesis
fails in the quantum case. This is shown first kplieit calculation for the example of quantum
Brownian motion of an oscillator and then in geh&a@m the fluctuation-dissipation theorem. It

is asserted that the correct generalization ofxthsager hypothesis is the fluctuation-dissipatiwotem.

268. R.F.O'Connell, "Noise in GravitationahV¢ Detector Suspension Systems: A Universal
Model", Phys. Rev. D 64, 022003 (2001).

R. F. O’Connell
Department of Physics and Astronomy, LouisianaeStativersity, Baton Rouge, Louisiana 70803-4001
(Received 23 October 2000; published 25 June 2001

In a recent review of gravitational wave detect&isci and Brillet discussed models for noise ia H#arious
suspension systems and concluded that “ . . etlsgprobably no universal model . . . .” Here present such
a model which is based on work carried out by Fbetyis, and the present autH&hys. Rev. A37, 4419
(1988)]; the latter work presents a very generaigaive mode{which has been applied already to many
areas of physigswith the additional merit of being based on a mécapic Hamiltonian. In particular, we show
that all existing models fall within this frameworkiso, our model demonstraté® the advantages of using
the Fourier transform of the memory function togmaeterize the data from interferometric detectachsas the
Laser Interferometric Gravitational Wave Obserwa{oather than the presently-used Zener fungtard(b)

the fact that a normal-mode analysis is generaltyadequate, consistent with a conclusion reackddhin
[Phys. Rev. 57, 659(1998)].

272. G.W. Ford, J. T. Lewis and R. F. O'Conné)luantum Measurement and Decoherence",
Phys. Rev. A 64, 032101 (2001).

G. W. Ford* J. T. Lewis, and R. F. O’Connell
School of Theoretical Physics, Dublin Institute Agtvanced Studies, 10 Burlington Road, Dublin dlaind
(Received 6 July 2000; revised manuscript receB&ctober 2000; published 8 August 2p01

Distribution functions defined in accordance witle juantum theory of measurement are combined with
results obtained from the quantum Langevin equatiatiscuss decoherence in quantum Brownian motion.
Closed form expressions for wave packet spreadidglze attenuation of coherence of a pair of waekets
are obtained. The results are exact within theecdrdf linear passive dissipation. It is shown tleantrary to
widely accepted current belief, decoherence canraaichigh temperature in the absence of dissipatio
Expressions for the decoherence time with and witkigssipation are obtained that differ from thappearing
in earlier discussions.
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273. G.W. Ford, and R. F. O'Connell, "Exact soltf the Hu-Paz-Zhang master equation”,
Phys. Rev. D 64, 105020 (2001).

G. W. Ford and R. F. O’'Connell
School of Theoretical Physics, Dublin Institute Aatvanced Studies, 10 Burlington Road, Dublin dlaind
(Received 29 June 2001; published 24 October 2001

The Hu-Paz-Zhang equation is a master equatioarfascillator coupled to a linear passive batls éxact
within the assumption that the oscillator and kethinitially uncoupled. Here an exact general tsofuis
obtained in the form of an expression for the Wignaction at time in terms of the initial Wigner function.
The result is applied to the motion of a Gaussiameapacket and to that of a pair of such wave fiacke
serious divergence arising from the assumptiomadhdially uncoupled state is found to be duette t
zero-point oscillations of the bath and not remowed cutoff model. As a consequence, worthwhitilts for
the equation can only be obtained in the high teatpee limit, where zero-point oscillations are leeted. In
that limit closed form expressions for wave padmeading and attenuation of coherence are obtaltexse
results agree within a numerical factor with thappearing in the literature, which apply for theecaf a
particle at zero temperature that is suddenly @i a bath at high temperature. On the other khand
different results are obtained for the physicatipsistent case in which the initial particle tengpere is
arranged to coincide with that of the bath.

297. G.W. Ford and R. F. O’Connell, “Is there UnRiadiation?”, Physics Lett. A, 350, 17
(2006).

G.W. Ford:,, R.F. O’'Connelb

2Department of Physics, University of Michigan, Axrbor, Ml 48109-1120, USA

® Department of Physics and Astronomy, LouisianaeStativersity, Baton Rouge, LA 70803-4001, USA
Received 1 June 2005; received in revised forme&&enber 2005; accepted 29 September 2005
Available online 6 October 2005

Communicated by P.R. Holland

Abstract

We present an exact analysis of an oscillator ¢dtector) moving under a constant force with resfzezero-temperature
vacuum and coupled to a one-dimensional scalat. fitle show that this system does not radiate degipitfact that it
thermalizes at the Unruh temperature. We remark apdiffering opinion expressed regarding a systeupled to the
electromagnetic field.

298. G. W. Ford and R. F. O’Connell, “A Quantunoldtion of the Second Law”, Phys. Reuv.
Lett. 96, 020402 (2006).

G.W. Ford
Department of Physics, University of Michigan, Ambor, Michigan 48109-1040, USA
R. F. O’Connell
Department of Physics and Astronomy, LouisianaeStativersity, Baton Rouge, Louisiana 70803-4001AUS
(Received 5 October 2005; published 18 January 2006

An apparent violation of the second law of thermmaiyics occurs when an atom coupled to a zero texnper
bath, being necessarily in an excited state, id tsextract work from the bath. Here the

fallacy is that it takes work to couple the atonthte bath and this work must exceed that obtainad f

the atom. For the example of an oscillator coupdea bath described by the single relaxation tinogleh

the mean oscillator energy and the minimum workiiregl to couple the oscillator to the bath are both
calculated explicitly and in closed form. It is sftothat the minimum work always exceeds the mean
oscillator energy, so there is no violation of eeond law.
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304. G.W. Ford and R. F. O’'Connell, “Measuredmum probability distribution functions for
Brownian motion,” Phys. Rev. A, 73, 032103 (2007).

G. W. Ford
Department of Physics, University of Michigan, Akrbor, Michigan 48109-1040, USA
R. F. O'Connell
Department of Physics and Astronomy, LouisianaeStativersity, Baton Rouge, Louisiana 70803-4001AUS
(Received 1 April 2007; published 22 October 2007)

The gquantum analog of the joint probability distitibns describing a classical stochastic procesgrisduced.
A prescription is given for constructing the quantdistribution associated with a sequence of measents.
For the case of quantum Brownian motion this piption is illustrated with a number of explicit
examples. In particular, it is shown how the priggiom can be extended in the form of a generahfda for
the Wigner function of a Brownian particle entangleith a heat bath.

309. R. F. O'Connell, "Gravito-Magnetism in one-paahd two-body systems: Theory and
Experiment”, Invited Lecture, in "Atom Optics anddge Physics”, Proc. of Course CLXVIII
of the International School of Physics "Enrico F&ridarenna, Italy, 2007, ed. E.
Arimondo, W. Ertmer and W. Schleich, (I0S, Amstend2009).

R. F. O'Connell
Department of Physics and Astronomy, LouisianaeSthtiversity,
Baton Rouge, Louisiana 70803-4001, USA

Summary. — We survey theoretical and experimental/obsermatioesults on
general-relativistic spin (rotation) effects in &g systems. A detailed discussion is
given of the two-body Kepler problem and its fipsist-Newtonian generalization,
including spin effects. Spin effects result fronaygtational spin-orbit and spin-spin
interactions (analogous to the corresponding aag@antum electrodynamics) and
these effects are shown to manifest themselvesamiays: (a) precession of the spinning
bodies per se and (b) precession of the orbit (wisidurther broke down into
precessions of the argument of the periastronptigitude of the ascending node

and the inclination of the orbit). We also note éimebiguity that arises from use of

the terminology frame-dragging, de Sitter preceassiod Lense-Thirring precession,

in contrast to the unambiguous reference to sgiit-and spin-spin precessions.
Turning to one-body experiments, we discuss theme@sults of the GP-B experiment,
the Ciufolini-Pavlis Lageos experiment and lunaelaranging measurements

(which actually involve three bodies). Two-bodytsyss inevitably involve astronomical
observations and we survey results obtained franitbt binary pulsar

system, a more recently discovered binary systainfarally, the highly significant
discovery of a double-pulsar binary system.
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313. G.W. Ford and R. F. O'Connell, "Decay of Gehee and Entanglement of a Superposition
State for a Continuous Variable System in an AaipjtHeat Bath," Inter. J. Quantum
Information 8, 755-763 (2010).

. . FORD* and R. F. O'CONNELL

*Department of Physics, University of Michigan, AAnbor,
Ml 48109-1040, USA

Department of Physics and Astronomy, LouisianaeSthtiversity,
Baton Rouge, LA 70803-4001, USA
oconnell@phys.lsu.edu
Received 29 April 2010
Revised 6 May 2010

We consider the case of a pair of particles intigl a superposition state corresponding to a
separated pair of wave packets. In contrast tewgiqus related work, we avoid a master
equation approach and we calculate exactly the dievelopment of this non-Gaussian state due
to interaction with an arbitrary heat bath. We fthdt coherence decays continuously, as
expected. We then investigate entanglement andtiiaidat a finite time the system becomes
separable (not entangled). Thus, we see that dataagt sudden death is also prevalent in
continuous variable systems which should raise @onfor the designers of entangled systems.

314. Disentanglement and decoherence without dissipation-zero temperatures, Phys. Scr.
82 (2010) 038112(3pp).

GW Ford and R F O’Connéll
! Department of Physics, University of Michigan, Arbor, Ml 48109-1120, USA
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