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Abstract. The properties of the Neutron and its interactions with matter have been long applied to tests of fundamental
physical principles. An example of such an application is a test of the stability of the fundamental constants of physics based
on possible changes in low energy absorption resonances and the isotopic composition of a prehistoric natural reactor that
operated two billion years ago in equatorial Africa. A recent re-analysis of this event indicates that some fundamental constants
have changed. The focus of the presentation will be on the uses of cold and ultracold neutrons (UCNs), and in particular, the
experimental search for the neutron electric dipole moment (EDM) which would be evidence for time reversal asymmetry in
the microscopic interactions within the neutron. Ultracold neutrons are neutrons with kinetic energy sufficiently low that they
can be reflected from material surfaces for all angles of incidence, allowing UCNs to be stored in material bottles for times
approaching the beta decay lifetime of the neutron. Vagaries associated with the production, transport, and storage of UCNs
will be described, and an overview progress on development of a new neutron EDM experiment to be operated at LANSCE
will be presented. This new experiment has potential to improve the measurement sensitivity by a factor of 100. Although
an EDM has not be observed for any elementary particle, experimental limits have been crucial for testing extensions to
the so-called Standard Model of Electroweak Interactions. Our anticipated sensitivity will be sufficient to address questions
regarding the observed matter-antimatter asymmetry in the Universe.

INTRODUCTION

The work and experiments that will be described here
represent an “end-use” of nuclear data; the data that
is subsequently obtained by this work is not of main-
stream interest, but addresses fundamental issues that
might some day be of broader importance in relation to
our everyday life. This work relies heavily on the existing
high-accuracy nuclear data that has been painstakingly
accumulated by many scientists, many of whom were
represented at this Conference.

THE OKLO NATURAL REACTOR

One question that has recently been of interest is whether
the fundamental constants of physics are changing with
time, and in particular, if the fine structure constant α �
e2�h̄c � 1�137 has been the same through the history
of the universe. A different speed of light early in the
universe would solve a number of problems, reconcil-
ing known physics with what happened, e.g., provide a
mechanism for “inflation.” In the context of String The-
ory, variable fundamental constants enter in a straight-
forward fashion. For example, α is dimensionless in our
three (spatial) dimension world, but this is not the case
for four or more spatial dimensions. The parameters we

measure in our world are a projection of processes that
occur in higher dimensional space, and in particular, as
the volume of a compactified dimension changes, the ob-
served numerical value of α can change.

A very sensitive test for a possible time variation of
α (or some other parameter that determines the binding
energy of atomic nuclei) can be carried out by isotopic
analysis of the fission product ashes left behind from a
natural nuclear reactor that operated in a rich uranium
deposit some two billion years ago in what is now equa-
torial Africa, in the country of Gabon.

Two billion years ago, the isotopic fraction of 235U
in natural uranium was 3.5%, roughly equivalent to the
enrichment used in many modern power reactors. The
conditions were just right for this rich ore deposit to
go critical, and the reactor operated intermittently for
about 100,000 years. By analysis of fission products,
with a model for their rate of production and subsequent
loss through neutron capture, the total time integrated
flux and average effective cross sections can be deter-
mined. Correction for diffusion of material with natu-
ral isotopic abundance is possible by choosing elements
for analysis which have at least one fission product that
does not occur naturally. It should be noted that the iso-
topic abundances of naturally occurring elements on the
Earth are very constant (except for Pb and He) and serve
as the basis, for example, to determine if rocks are of

674



extraterrestrial origin.
By measuring the abundance of a particular fission

product that is subsequently modified by neutron absorp-
tion in the operating reactor, the effective cross section
can be determined at the time the reactor was operat-
ing, provided that an adequate model for neutron moder-
ation and other reactor parameters can be established. If
this is the case, and in particular, if the absorption has
a low energy resonance, any change in the cross sec-
tion can be attributed to a change in the location of the
resonance. An isotope that satisfies all of these crite-
ria quite well is 149Sm which has a resonance at about
0.09 eV. A re-analysis of previous work indicates that
α has varied over the last two billion years, with six-
sigma confidence [1]. The principal contribution in [1]
is the use of a realistic neutron spectrum compared to
the Maxwell-Boltzmann distribution used in the previ-
ous analysis. Given the strong absorption by both U and
H in the reactor (c)ore, and knowledge of the minimum H
concentration to achieve criticality which can be reliably
calculated, the velocity spectrum of the neutrons in the
reactor is determined effectively as a function of ore tem-
perature. The true spectrum shows a suppression of low-
energy neutrons compared to the Maxwell-Boltzmann
spectrum, and the overlap of low energy spectrum, tak-
ing absorption into account, with the 149Sm resonance is
markedly different. With the strong absorption and loss
of low energy neutrons, the overlap of the spectrum with
the 149Sm resonance is not strongly dependent on tem-
perature. It is reasonable to take the critical point of water
as the maximum temperature that could have been main-
tained while allowing water to exist in sufficient quantity
to allow operation of the reactor.

COHERENT SCATTERING LENGTHS

The foregoing is an application of hot neutron physics. A
recent example of the type of measurements using ther-
mal (room temperature) neutrons, of interest for funda-
mental nuclear physics, are a series of experiments per-
formed with the NIST thermal neutron interferometer to
determine the n-p, n-d and hopefully, eventually, the n-t
coherent scattering lengths [2]. These precision measure-
ments are providing stringent tests of the fundamental
many body nuclear interaction and have provided new
benchmarks for testing and comparing nuclear models.

ULTRACOLD NEUTRONS AND
NEUTRON BETA DECAY

The idea that neutrons of sufficiently low energy will be
reflected from certain material surfaces for all angles of

incidence is attributed to Fermi, but the first person to
take the idea seriously enough to put it into print, and
discuss the storage of such low energy neutron in mate-
rial bottles, was Zel’dovich. He pointed out that storage
of such neutrons, with kinetic energy of order 200-300
nano-eV corresponding to velocities of a few m/s, was
possible because they would have minimal interaction
with the bottle material; the time duration of a reflection
(due to quantum mechanical tunneling) is of nanosecond
scale, while the time between collisions is of millisecond
scale. This means that the effective upscattering or ab-
sorption cross section is a million times smaller than the
direct neutron-material interaction. Neutrons of such low
energy are referred to as ultracold neutrons, or UCNs.

Until recently, the only sources of UCNs were located
at research reactors, with the UCN being derived from
the low energy tail of the Boltzmann distribution. The ac-
tual source simply provides a means to extract these low
energy neutrons without excessive loss due to absorption
in material windows and losses in transport guides. The
most successful schemes actually extract very cold neu-
trons (VCN) (10-15 m/s) then use gravity to slow down
the VCN to the UCN range of 0-5 m/s, noting that UCN
lose about 100 neV per m of vertical rise. The VCN pene-
trate windows with lower loss than UCN, plus most mod-
erators of interest provide a kinetic energy kick to exiting
UCNs; vertical extraction compensates for this kick and
extends the UCN spectrum to near-zero energy.

These types of sources are limited in flux (or density)
by Liouville’s theorem, which basically states that the
phase space density of a system cannot be increased by
conservative processes. Liouville’s theorem can be cir-
cumvented by use of inelastic scattering of cold neu-
trons by materials with low neutron absorption held at
low temperature. The most famous of the superthermal
source concepts is based on superfluid helium held at
temperatures of 0.5 K or lower temperature. The basic
idea is that the free neutron dispersion curve intersects
the phonon-proton dispersion curve for elementary ex-
citations in superfluid helium at two points, 0 K and
11 K. 11 K neutrons incident on a UCN storage bot-
tle filled with superfluid helium will scatter and come to
near rest, while the inverse process of upscattering is sup-
pressed by the Boltzmann factor (multiphonon upscat-
tering becomes dominant below 0.7 K, but is very slow,
with upscatter lifetime approximately 100�T7 sec). The
UCN produced by the downscattering remain trapped in
the bottle, and the UCN density builds up until the rate
of production is equal to the rate of loss. One can ex-
pect densities of order 5000/cc for a superthermal he-
lium source operated on an intense cold neutron guide,
compared with a record density of order 40/cc obtained
from direct extraction from a reactor, representing den-
sity available in the tail of the Maxwell-Boltzmann distri-
bution together with finite extraction efficiency, typically
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a few percent.
A quadrupole spin trapping magnet filled with super-

fluid helium for a neutron lifetime experiment is being
developed by a Harvard-NIST-NCSU-LANL collabora-
tion, with the hopes of determining the neutron lifetime
with precision better than 0.1 sec, an improvement by a
factor of ten. Such increased accuracy is important for
testing the weak interaction model of neutron decay, and
an important parameter in late Big Bang nucleosynthe-
sis. The idea behind the experiment is to use the super-
fluid helium for in situ UCN production (in fact, loading
a conservative trap generally requires a dissipation mech-
anism which is a more apt way to think of the superther-
mal process in this instance), and then use the superfluid
helium as a detector. Energetic electrons produce about
one photon 500 Å per keV deposited in liquid helium,
and this light can be converted to visible by use of a suit-
able wavelength shifter. The overall idea is to fill the trap
with UCN (only one spin state is trapped) and simply
watch the UCN undergo beta decay; the scintillation rate
follows a simple exponential curve, and in the absence of
uncontrolled or unknown loss mechanisms, should de-
termine the beta decay time constant. A prototype trap
has been operated at NIST and a larger trap based on su-
perconducting quadrupole magnets designed and built at
KEK is planned for the Oak Ridge Spallation Neutron
Source. Recent progress is described in [3].

An alternative UCN source material is solid deu-
terium. At a temperature of 5 K, the rate of nuclear ab-
sorption of UCN is equal to the upscattering rate, and
at this temperature or lower, solid deuterium serves as
an analog to superfluid helium in its potential as a UCN
source. Although the nuclear absorption lifetime of UCN
in solid deuterium is of order 50 milliseconds (due to
D absorption and to H absorption for practically attain-
able purity deuterium gas), compared to infinity for suf-
ficiently pure and cold superfluid 4He, the scattering
power of solid deuterium is much higher and makes a
better “current” source of UCN. A UCN source operat-
ing from a small spallation target has been demonstrated
at LANSCE, and a density of about 140/cc, about three
times larger than the previous record maximum at a re-
actor source, was obtained in June 2000.

A surprising loss mechanism was discovered in the
course of the early experiments, in that excited para-
deuterium molecules, free to rotate in the solid deuterium
matrix (referred to as a quantum solid because of this
property), upscatter UCN with about a 1 millisecond life-
time (for deuterium, a spin-1 atom, the molecular ground
state is ortho, compared to hydrogen, which has a para
ground state). By converting the para to the ortho state
using a low temperature catalyst, the para contaminant
can be reduced to a acceptably low concentration (from
33% for the room temperature fraction to about 1-2%).
The size of a solid deuterium source is determined by

the nuclear absorption lifetime and typical UCN veloc-
ity; taking v � 500 cm/s, a UCN would require about
20 milliseconds to exit a 20 cm cube. Given that the nu-
clear absorption lifetime is typically 50 milliseconds, it
can be seen that increasing the source volume beyond 20
cm3 will not result in a high production current. With the
full para-deuterium concentration, the lifetime is 1 mil-
lisecond, which explains the factor of 100 lower-than-
expected flux in the early experiments before the eluci-
dation of this loss mechanism.

This work is described in [4], and a UCN factory based
on solid deuterium is presently being commissioned in
Area B of LANSCE and will take about 10 µA of beam
current every second or so. Thus this source operates
parasitically within the Clinton P. Anderson Accelerator
Facility of LANSCE.

The immediate plan for use of this source is a new
experiment to measure the spin-momentum correlation
in neutron beta decay. The basic idea is that UCN can
be highly polarized with a magnetic field of a few tesla
(62 neV/tesla). A strong magnetic field applied to a UCN
transport pipe will allow one spin state to pass while re-
flecting the other. Measurements of spin depolarization
rates on materials of interests, which includes diamond-
like carbon coated quartz tubing, indicates tolerable loss
rates. The decay asymmetry will be measured by trap-
ping and transporting left-vs.-right directed electrons in
a strong solenoidal field which delivers the electrons to
left and right detectors. A further advantage to the stand-
alone UCN source is elimination of gamma background
associated with reactor environments.

NEUTRON ELECTRIC DIPOLE
MOMENT

Microscopic time reversal asymmetry (or T violation),
so far observed only in the decay of certain “strange”
particles (B and K0 mesons), has been incorporated
phenomenologically into the so-called Standard Model
of electroweak interactions, but its exact nature is un-
known. Theories put forward to provide a fundamental
understanding of T violation also predict electric dipole
moments (EDMs) of the neutron, electron, atoms, and
molecules, at levels many orders of magnitude larger
than the Standard Model predictions. Although an EDM
has never been found, limits on the neutron EDM, for
example, have ruled out more fundamental theories (put
forward to explain strange meson decay) than any other
set of measurements in the history of physics.

The observed matter-antimatter asymmetry in the Uni-
verse provides further motivation for EDM searches. The
basic idea, due to Sakharov, is that the observed asymme-
try could have resulted if the reaction rates for particles
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and antiparticles are different, combined with baryon
number non-conservation. If this is the case, in an early
stage of the Universe when baryons and photons were in
equilibrium, as the Universe expanded and cooled, the
baryons and antibaryons would not be equal in number
and thus did not completely mutually annihilate to pho-
tons; the current ratio of photon:baryon:antibaryon den-
sity (or number) in the Universe is about 1010 : 1 : 10�10.
The time reversal asymmetry required to achieve this
“large” fraction of baryons relative to photons is many
orders of magnitude larger than allowed by the Stan-
dard Model. This alone provides tremendous motivation
to continue EDM searches.

We are planning a new neutron EDM experiment
based on UCN production in superfluid helium that has
been doped with a small concentration of polarized 3He.
The most sensitive neutron EDM experiments have em-
ployed UCN, and by in situ production of UCN in a su-
perfluid helium bath, we anticipate at least a factor of
100 improvement in sensitivity. The improvement comes
from an increase in UCN density by a factor of 1000, in-
crease in storage and measurement time by a factor of
five, and increase of the applied electric field by a fac-
tor of five. The first two lead to a sensitivity increase
by the square-root of the improvement factor, while the
improvement due to the electric field is linear. The in-
crease in electric field is possible because of the excel-
lent dielectric properties of liquid helium which we have
demonstrated in a half-scale test apparatus.

Because an EDM would be detected by a change in
precession frequency of a UCN in a weak magnetic field
(10 mG) when the direction of an electric field, applied
parallel to the magnetic field, is reversed, control of spu-
rious magnetic fields is crucial. The polarized 3He atoms
serve as a magnetometer and UCN spin precession ana-
lyzer through the highly spin-dependent mutual absorp-
tion cross section (the 3He EDM is essentially zero). The
charge particles released in the UCN-3He reaction lead
to scintillation light, and the rate of scintillation pulse
production is proportional to 1�cosθ where θ is the an-
gle between the UCN and 3He spins. Because the mag-
netic moments are equal to within 10%, the sensitivity to
background magnetic field changes is reduced by an or-
der of magnitude. However, it is possible to do much bet-
ter by separately monitoring the 3He spin precession by
use of SQUID magnetometers (the field expected from
the 10�10 atomic fraction of 3He is large enough to be
detected directly with modern high-sensitivity SQUIDs),
or by employing a trick to make the effective magnetic
moments equal by use of radiofrequency dressing tech-
niques. These ideas are fully developed in [5] and are
being pursued vigorously at LANL, in collaboration with
UIUC, Caltech, Simon Fraser U., UCB, NCSU, Harvard,
Duke, HMI, and Univ. Kentucky, among others.

As an aside, the rate of diffusion of 3He in superfluid

helium as a function of temperature is an important pa-
rameter in the design of this experiment. By use of neu-
tron tomography of a sample of superfluid helium that
was doped with 3He and contained in a cell, the 3He dis-
tribution was mapped out as a function of heat introduced
at a point in the cell. The tomography was based on scin-
tillations produced when a thin pencil beam of cold neu-
trons was sent through the cell, which provided a mea-
sure of the integral of the 3He density along the neu-
tron path. The experimental apparatus, comprising the
cell which was connected to and cooled by a dilution
refrigerator, could be translated in two dimensions in a
plane perpendicular to the neutron beam. This allowed
the integrated density to be mapped out, and the diffu-
sion constant (or, more accurately the mobility) of 3He in
superfluid helium could be directly determined. This rep-
resents a new use of neutron beams in condensed matter
studies [6].

This technique was further applied to the imaging of
normal-component flow (which carries along the 3He
impurity at temperatures around 1 K), and provided a
spectacular demonstration of the so-called HEVAC effect
where heat is transported in the vacuum above the super-
fluid bath by a flux of 4He atoms that evaporate from and
subsequently recondense into the bath at different loca-
tions [7].

CONCLUSION

This report describes a few experiments to determine
the basic structure of matter and its field interactions.
These experiments rely on the existence of a high ac-
curacy database of nuclear constants in their understand-
ing, implementation, and operation. Hopefully these ef-
forts, aimed toward basic understandings of the Universe,
will themselves provide nuclear data usable to the broad
community and not merely serve as a basis for the self-
apotheosis of the workers involved in these efforts, which
is the usual self-destructive result when mere mortals at-
tempt to elucidate the fundamental character of Mother
Nature.

REFERENCES

1. S.K. Lamoreaux and J.R. Torgerson, Phys. Rev. D 69,
121701(R) (2004).

2. K. Schoen et al., Phys. Rev. C 67, 044005 (2003).
3. C.R. Brome et al., Phys. Rev. C 63, 055502 (2001).
4. A. Saunders et al., Phys. Lett. B 593, 55 (2004).
5. S.K. Lamoreaux and R. Golub, Phys. Rep. 237, 1 (1994).
6. S.K. Lamoreaux et al., Euro. Phys. Lett. 58, 718 (2002).
7. M.E. Hayden et al., Phys. Rev. Lett. 93, 105302 (2004).

677


	Welcome Screen
	Related Titles
	Title Page
	Copyright
	Preface
	Conference Photo
	International Advisory Committee
	Sponsors
	Contents
	PLENARY SESSIONS
	Developments in Nuclear Energy Technologies and Nuclear Data Needs
	Particle Physics with Cold Neutrons
	An Eclectic Journey through Experimental Nuclear Physics, or How I Learned to Stop Worrying and Love Nuclear Data

	MEMORIAL SESSIONS
	In Memory of S. Raman
	The Research Career of Subramanian Raman at Oak Ridge National Laboratory
	Structural Evolution in Nuclei: The Importance of a Systematic Perspective
	Gamma-Ray Spectroscopy at the Institut Laue Langevin
	Successful Collaborations with Dr. S. Raman in Research on Nuclear Data in Japan

	In Memory of S. Pearlstein
	Contributions of Sol Pearlstein to Nuclear Data
	Historical Overview of Nuclear Data Evaluation in the Intermediate Energy Region
	The Department of Energy Nuclear Criticality Safety Program


	I. NUCLEAR DATA EVALUATIONS, DATA TESTING, AND DISSEMINATION
	A. General
	Neutron and Light Charged Particle Production in Neutron or Proton-Induced Reaction on Iron, Lead and Uranium at Intermediate Energy (20 to 200 MeV) - The HINDAS Collaboration
	Benchmarking of Uranium-238 Evaluations against Spherical Transmission and (n,xn)-Reaction Experimental Data
	Comparison of Ramsauer and Optical Model Neutron Angular Distributions
	Neutron Standard Cross Sections for 1H and 6Li from R-Matrix Analyses and Microscopic Calculations for the N-N and 7Li Systems
	Evaluation of the Fast Neutron Cross Sections of 46,47,48,49,50Ti Including Complete Covariance Information
	Nuclear Reaction Data Centre Network: A Success Story
	Evaluation of the 232Th Neutron Cross Sections between 4 keV and 140 keV
	The Evaluation of 238Pu, 240Pu, and 242Pu Decay Data
	Neutron Data Evaluation and Validation of Rhodium-103
	Analysis of Deuterium Scattering on 6,7Li up to 50 MeV Based on Realistic Effective NN Interaction
	Development of High-Energy BROND Library up to 150 MeV
	Development of Nuclear Data Processing and Utilization System for Innovative Reactors
	Evaluated Nuclear Data Library for Transport Calculations at Energies up to 150 MeV
	Validation Analyses of IEAF-2001 Activation Cross-Section Data for SS-316 and F82H Steels Irradiated in a White d-Li Neutron Field
	The ENSDF Java Package
	Measurement and Analysis of Neutron and Photon Flux Spectra Inside a Tungsten Block Irradiated with 14-MeV Neutrons
	NEA Working Party on International Nuclear Data CooperatioñRecent Achievements and Plans
	NNDC Stand: Activities and Services of the National Nuclear Data Center
	The Testing of Recent JEF(F) Decay Data and Fission Product Yields Files for Irradiated Nuclear Fuel Decay Heat Calculations
	Testing of Nuclear Data Libraries for Fission Products
	Compound and Geometry-Dependent Pre-Compound Models to Calculate the Nuclear Data for Fusion Reactors
	Nuclear Data Evaluations for Americium Isotopes

	B. Nuclear Reaction Data and Evaluated Data Libraries
	Calculations of Neutron- and Proton-Induced Reactions up to 200 MeV for Target 238U
	The European Activation File, EAF-2005
	Covariances for Evaluations based on Extensive Modelling
	Recent Advances in the ENDF/B Library
	Status of the JENDL Project
	Status of the JEFF Nuclear Data Library
	Photonuclear Reactions: Systematical Disagreements, Methods of Overcoming Them, and Physical Consequences
	Are Quasimonoenergetic Annihilation Photons Really Monoenergetic Enough?
	U-Th Fuel Cycle Neutron Data
	Status of the Photonuclear Data Library for CINDER'90
	JENDL Photonuclear Data File
	The JEFF-3.0/A Neutron Activation File.New Features, Validation, and Usage
	Proton Production Cross Sections for Reactions Induced by 300- and 392-MeV Protons
	Motivation for New Measurements on 241,242,243Am Isotopes
	Evaluation of n+W Cross Section Data up to 150 MeV Neutron Energy

	C. Nuclear Structure and Decay Data
	The Evaluated Gamma-ray Activation File (EGAF)
	K-Isomers as a Probe of Nuclear Structure and Advanced Applications
	Nuclear Structure Data for the Present Age
	Progress in Atomic Mass Evaluation
	Nuclear Decay Data: On-going Studies to Address and Improve Radionuclide Decay Characteristics
	Systematics of Rotational Bands in Odd-Mass Nuclei on the Basis of the Variable Moment of Inertia Model
	Level and Gamma-Ray Energies of 229Th
	Gamma Spectroscopy and Gamma-Ray Intensity Determination for 48V
	Evaluated Nuclear Structure Data File and Related Products
	A New Tool to Interpolate Conversion Coefficients and E0 Electronic Factors
	On the Quality of ENSDF gamma-Ray Intensity Data for gamma-Ray Spectrometric Determination of Th and U and Their Decay Series Disequilibria, in the Assessment of the Radiation Dose Rate in Luminescenc

	D. Nuclear Data Evaluations
	Evaluation of 238U Resonance Parameters from 0 to 20 keV
	Multiplicities and Spectra of Prompt-Fission Neutrons up to 200 MeV
	Upgrades to the R-Matrix Code SAMMY
	Systematic Analysis of Uranium Isotopes
	Direct-Semidirect Neutron Capture Calculations Applied to R-Matrix Data Evaluations in the Resolved Resonance Region
	A New Method for Estimating Neutron Reaction Cross Sections Based on Wick/s Limit
	Probabilistic Interpretation of Peelle/s Pertinent Puzzle and its Resolution
	Recent General-Purpose Evaluation for the JEFF Library
	Overview of Recent Bruyères-le-Chatel Actinide Evaluations
	Nuclear Data Uncertainties in 2004: A Perspective
	Nuclear Data Evaluations for JENDL High-Energy File
	Recent Cross-Section Evaluations in the Resonance Region at the Oak Ridge National Laboratory
	A New Approach for Nuclear Data Covariance and Sensitivity Generation
	Neutron- and Proton-Induced Nuclear Data Evaluation of Minor Actinides for Energies up to 250 MeV
	Evaluation of Cross Sections for Neutrons and Protons up to 3 GeV on 12,13C
	231Pa and 233Pa Neutron-Induced Fission Data Analysis
	233U Neutron Data Evaluation
	Calculation of the Reaction Cross Section for Several Actinides
	Calculation of Prompt Neutron Multiplicities and Spectra for Several Actinides
	Complementary Nucleon Pick-up and Stripping Experiments and New Data on Nuclear Subshells
	The Evaluation of Gamma Ray Emission Probabilitiesin the Decay of 56Co
	Treatment of Data Uncertainties
	Fission Products Evaluation for the Selected Nuclei
	Fitting and Updating Gamma-Ray Energies
	New Resonance Parameter Evaluation of Cl Neutron Cross Sections
	8Be Nuclear Data Evaluation
	Experimental Tests of the Crystal Lattice Model of the R-Matrix Code SAMMY
	Evaluations of K, Ca, Ti, V, Cr, Mn, Fe, Co, Ni, and Zn for JENDL/HE
	Evaluation of Nucleon-Induced Cross Sections on Magnesium and Silicon Isotopes up to 3 GeV
	Possible Fine Structure in the Delayed Neutron Yields in the Resonance Region for Pu-239
	Resonance Analysis in the Region of Unresolved Resonances
	SAMQUA - Quantum Numbers of Compound Nuclear States for R-Matrix Analyses
	Experimental Cross Section Data Selection by a SAMMY Parameterization: 9Be( a, n) Cross Section Evaluation up to 4 MeV
	New Nuclear Data Evaluations for Ca, Sc, Fe, Ge, Pb, and Bi Isotopes
	Review of Non-Neutron and Neutron Nuclear Data, 2004
	Actinide Cross-Section Evaluations
	Neutron Cross-Section Evaluations for 70,72,73,74,76Ge
	Review of Neutron Cross-Section Evaluations for Fission Products
	Electric Monopole Transitions between 0+ States for Nuclei throughout the Periodic Table
	Optical Model Parameters for the Ar-36+alpha and Ca-40+alpha Systems
	R-Matrix Analysis of the 14C System

	E. Processing, Testing, and Validation of Evaluated Data
	Consistency Testing of the IRDF-2002 Dosimetry Cross Section Library
	Comparison of Results from the MCNP(TM) Criticality Validation Suite Using ENDF/B-VI and Preliminary ENDF/B-VII Nuclear Data
	First Conclusions of the WPEC/Subgroup-22 Nuclear Data for Improved LEU-LWR Reactivity Predictions
	Revision and Application of the Covariance Data Processing Code, ERRORJ
	Validation of MA Nuclear Data by Sample Irradiation Experiments with the Fast Reactor JOYO
	Benchmark Test for JENDL-3.3 Library by Analyses of a Series of Experiments at the Fast Critical Assembly (FCA) of JAERI
	Measurement of Neutron Transmission through Iron Spheres
	Testing New Actinide Cross Sections Proposed for ENDF/B-VII
	Measurements of Leakage Neutron Spectra from Thick Spherical Shells of Vanadium and Lead with 14-MeV Neutrons and Validation of their Nuclear Data
	Detailed Burnup Calculations for Testing Nuclear Data
	SIGACE Code for Generating High-Temperature ACE Files; Validation and Benchmarking
	FUDGE: A Program for Performing Nuclear Data Testing and Sensitivity Studies
	Development of a Methodology for Analysis of the Fe-56 ENDF-B/VI Cross Sections with a Time-of-Flight Experiment
	Comparisons of Neutron Cross Sections and Isotopic Composition Calculations for Fission- Product Evaluations
	Use of Integral Data to Improve the European Activation File
	Verification of Monte Carlo Calculations by Means of Neutron and Gamma Fluence Spectra Measurements behind and inside of Iron-Water Configurations
	Integral Validation of Minor Actinide Nuclear Data by Using Samples Irradiated at Dounreay Prototype Fast Reactor
	Group Constants Generation of the Pseudo Fission Products for Fast Reactor Burnup Calculations
	Benchmark Results for Delayed Neutron Data
	MENDL2 and IEAF-2001 Nuclide Production Yields Databases Verification at Intermediate Energies

	F. DATA DISSEMINATION AND INTERNATIONAL COLLABORATIONS
	Data Dissemination and International Collaborations
	The OECD Nuclear Energy Agency Request List for Nuclear Data
	NADS–Nuclear and Atomic Data System
	Development of Nuclear Reaction Data Retrieval System on IntelligentPad by JCPRG
	JANIS-2: An Improved Version of the NEA Java-based Nuclear Data Information System
	Web-Based Search and Plot System for Nuclear Reaction Data
	The United Kingdom Nuclear Science Forum
	TUNL Nuclear Data Evaluation Program
	Nuclear Science References as a Tool for Data Evaluation
	NuDat 2.0: Nuclear Structure and Decay Data on the Internet
	New Web-Based Access to Nuclear Structure Datasets
	Nuclear Information Services at the National Nuclear Data Center
	EXFOR-CINDA-ENDF: Migration of Databases to Give Higher-Quality Nuclear Data Services
	Nuclides.net: A Web-Based Environment for Nuclear Data and Applications
	Nuclear Data Online Services at Peking University


	II. MEASUREMENTS AND EXPERIMENTAL FACILITIES
	A. General Measurements and Experimental Facilities
	A Nuclear Data Project in Japan
	Thermal-Neutron-Induced Fission of 243Cm: Light-Peak Data from the Lohengrin Mass Separator
	Measurement of Neutron Reaction Cross Sections between 8 and 14 MeV
	Distribution of Prompt Neutron Emission Probability for Fission Fragments in Spontaneous Fission of 252Cf and 244,248Cm
	Accurate Determination of Neutron Binding Energies
	Potential of AMS for Quantifying Long-Lived Reaction Products
	Comparison of Measured and Calculated Mass Distributions of Fission Fragments in Proton-Induced Fission of 232Th, 235U, 238U, and 237Np at Intermediate Energies
	On Nuclear Structure Effects in the Nucleon-Induced Fission Cross Sections of Nuclei near 208Pb at Intermediate Energies
	Angular Anisotropy of Intermediate Energy Nucleon-Induced Fission of Pb Isotopes and Bi
	Correlation of Intermediate Energy Proton- and Neutron-Induced Fission Cross Sections in the Lead-Bismuth Region
	Mean Angular Momenta of Primary Photofission Products
	Prompt Fission Neutron Emission in Resonance Fission of 239Pu
	The 209Bi(nth, gamma) 210Bi and 209Bi(nth, gamma)210m,gammaBi Cross Sections Determined at the Budapest Neutron Centre
	Determination of Weighting Functions and Neutron Sensitivity for C6D6 Detectors by MCNP
	Measurement of the Average Multiplicity of Prompt-Fission Neutrons from 238U(n,f) and 235U(n,f) from 0.7 to 200 MeV
	Excitation of Energy Levels of Fissile Nucleus Shape Isomers in the Doorway-State in Reactions with Neutrons and Deuterons
	Measurement of Effective Cross Section of Th-233(n, gamma)Th-234 Reaction Using the KUR

	B. Fundamental Physics with Neutrons
	Fundamental Physics with Slow Neutrons
	Washing Up with Hot and Cold Running Neutrons: Tests of Fundamental Physical Laws
	Standard-Model Tests with Superallowed B Decay: Nuclear Data Applied to Fundamental Physics
	Neutron-Induced Fission Cross Sections of Nuclei in the Vicinity of 208Pb at Incident Energies below 60 MeV
	Investigation of Three-Body Force Effects in Neutron-Deuteron Scattering at 95 MeV
	A Low-Noise CsI Detector Array for the Precision Measurement of Parity Nonconservation in n+p->d+gamma
	The 2004 NPDGamma Commissioning Run–Measurement of Parity-Violating Gamma-Ray Asymmetries in Neutron Capture on Al, Cu, Cl, In, and B
	FP12 Pulsed Cold Neutron Beam Line for Fundamental Nuclear Physics at LANSCE
	A Precision Measurement of Neutron B-Decay Angular Correlations with Pulsed Cold Neutrons -The abBA Experiment
	Investigations of the Space Parity Violation and Interference Effects in the Fragment Angular Distributions of 235U, 233U, and 239Pu Fission by Resonance Neutrons

	C. Experimental Facilities and Methods
	Basic and Applied Science Research at the Los Alamos Neutron Science Center
	Nuclear-Data Experimental Programs at GSI
	The n_TOF Facility at CERN: Performances and First Physics Results
	Neutrons for Science and Industry - Uppsala Neutron Beam Activities
	First Measurements with a Lead Slowing-Down Spectrometer at LANSCE
	Measurement of Total Cross Sections at Pohang Neutron Facility
	Determination of Thermal Neutron Capture Cross Sections using Cold Neutron Beams
	Neutron-Induced Reactions and Spectroscopy with GEANIE
	Experimental and Calculation Study of Absolute Efficiency of gamma-Ray Detection with the Coaxial HPGe-Detector GC 5019 at Egamma=0.24-18.565 MeV
	Nuclear Reaction Cross-Section Measurements via Characterization of Soft Radiation Emitting Products
	WWR-M Reactor Neutron Spectrum Study at 4-18 MeV by the Differential Recoil Proton Method
	Time Decay Constants of Resistive Detectors
	Development of Charged-Particle Emission DDX Spectrometer with SSD Telescope and Pencil-Beam DT Neutron Source
	Development of Gas Proportional Scintillation Counter for Light Heavy-Ion Detection
	Secondary Charged Particle Measurement from 2-GeV Electron-Induced Reactions with a Current Time-of-Flight Technique
	The New Uppsala Neutron Beam Facility
	Coincidence Measurement of Residue, Neutrons, and Light Charged Particles in a Spallation Experiment
	Simulation of 4 pie Ge Spectrometer by Geant4
	Development of a Data Acquisition System for a Multiple Gamma-Ray Detection Method
	Realizing the Opportunities of Neutron Cross-Section Measurements at RIA
	A New Facility for High-Energy Neutron-Induced Fission Studies

	D. Standards and Dosimetry
	Forward-Angle Neutron-Proton Scattering at 96 MeV
	Status of the International Neutron Cross-Section Standards File
	Particle Leaking, Cross-Section Ratio 10B(n, alpha)/238U(n,fission), and Excitation Function of the Reaction 10B(n, alpha)7Li at MeV Energies
	Measurement of Absolute np Scattering Differential Cross Sections with a Tagged Intermediate-Energy Neutron Beam
	Status of the Neutron Cross-Section Standards Database
	An Investigation of 154Eu as a High-Precision Multi- gamma-Ray Intensity Calibration Standard for Detector Arrays
	Measurement of the H(n,n)H Elastic Scattering Angular Distribution at En=15 MeV
	Cross-Section Standards for Neutron-Induced Gamma-Ray Production in the MeV Energy Range

	E. Measurements of Cross Sections
	Measurement of Residual Nucleus Cross Sections and Recoil Energies in p + Fe Collisions at 300, 500, 750, 1000 and 1500 MeV
	Reaction Cross Sections for Protons on 12C, 40Ca, 90Zr, and 208Pb at Energies between 80 and 180 MeV
	Scaling Relations for the Hard Component of Light Hadron Scattering
	Elastic Neutron Scattering at 96 MeV
	New Results on Helium and Tritium Gas Production from Ternary Fission
	Residual Nuclide Production from Iron, Lead, and Uranium by Neutron-Induced Reactions up to 180 MeV
	Neutron-Induced Fission Cross Sections of 240Pu, 243Am, and natW in the Energy Range 1-200 MeV
	Ternary Fission Induced by Polarized Neutrons
	Cross-Section Measurements for (n,xn) Reactions by In-Beam Gamma-Ray Spectroscopy
	Measurement of Capture Cross Sections of 90,91,92,94,96Zr Isotopes at n_TOF
	Experimental Studies on Particle and Radionuclide Production Cross Sections for Tens of MeV Neutrons and Protons
	Surrogate Nuclear Reactions using STARS
	Shape Coexistence at the Outer Edges of Stability
	Cross Sections for gamma-Ray Production in the 191Ir(n,xn g) Reactions
	Nuclear Fission Research at IRMM
	Search for Subthreshold Neutron Production in Be
	Simulated (n,f) Cross Sections on Various Th, U, Np, Pu, and Am Targets
	The Detector for Advanced Neutron Capture Experiments: A 4 pie BaF2 Detector for Neutron Capture Measurements at LANSCE
	Measurement of Continuous-Energy Neutron-Incident Neutron-Production Cross Section
	The Investigation of the Doppler-Effect of the a-Value of 235U and 239Pu for Different Temperatures
	Nuclear Level Densities of 56Co, 57Co, 90Nb, and 94Nb from Neutron Evaporation Spectra in the (p,n) Reaction
	Measurements of Neutron-Induced Fission Cross Sections of 205Tl, 204,206,207,208Pb, and 209Bi using Quasi-Monoenergetic Neutrons in the Energy Range 35-174 MeV
	Light Charged and Neutral Particle Production in Proton and Alpha Reactions on natSi at Energies between 20 and 65 MeV
	Systematic Measurement of keV-Neutron Capture Cross Sections and Capture Gamma-Ray Spectra of Zr Isotopes
	Hafnium Resonance Parameter Analysis using Neutron Capture and Transmission Experiments
	Neutron Capture and Transmission Measurements on 103Rh Down to Thermal Energies
	Experimental Study of the Cross Sections of alpha-Particle Induced Reactions on 209Bi
	Experimental Determination of Cross Section of Alpha-Induced Reactions on natPd
	Mass and Isotopic Yields in Super-Asymmetric Fission of 245Cm(nth,f)
	Total Cross Section and Self-Shielding Effects of the Cr-52 Isotope Measured at Kyiv Research Reactor Neutron-Filtered Beams
	Measurement of Neutron Inelastic Scattering Cross-Sections for 209Bi from Threshold up to 18 MeV
	Measurement of Evaporation Residue Cross Sections for the Sub-barrier 16O+238U Reaction
	Light Charged-Particle Production Activation Cross Sections of Zr Isotopes from 14 to 20 MeV
	Neutron Emission Spectra from Inelastic Scattering on 58,60Ni with a White Neutron Source at FIGARO
	Status of the Neutron Capture Measurement on 237Np with the DANCE Array at LANSCE
	Measurement of Activation Cross Sections Producing Short-Lived Nuclei with Pulsed Neutron Beam
	Reliability of Prompt gamma-Ray Intensities for the Measurement of Neutron Capture Cross Sections
	Development of a Method of Thermal-Neutron Capture Cross Section Measurement by Unfolding Prompt Gamma-Ray Spectra
	Prompt Neutron Emission in the Neutron-Induced Fission of 239Pu and 235U
	Measurement of the Np-237 Neutron Capture Cross Section from Thermal to 100 eV
	Investigation of Activation Cross Sections of the Proton Induced Nuclear Reactions on Natural Iron at Medium Energies
	Measurement of Activation Cross Sections of the Proton, Deuteron, and Alpha Particle- Induced Nuclear Reactions on Platinum
	Measurement of the 58Ni(n,t)56Co, 59Co(n,p)59Fe, and 63 Cu(n, alpha)60Co Reaction Cross Sections from 14 to 20 MeV
	Cross Sections of Proton Induced Nuclear Reactions on Iridium
	A Report on the Achievements of Subgroup 19 on Activation Cross Sections of the WPEC, OECD-NEA
	Measurement of Double Differential Cross Sections of Secondary Heavy Particles Induced by Tens of MeV Particles
	48Ti(n,xnypz ag) Reactions for Neutron Energies up to 250 MeV
	High-Resolution Study of 237Np Fission Cross Section from 5 eV to 1 MeV
	Investigation of Formation of Residual Nuclei from natU by Reactions with 660 MeV Protons
	Study of 660-MeV Proton-Induced Reactions on 129I
	Measurement of U-235 Fission Neutron Spectra Using a Multiple Gamma Coincidence Technique
	Neutron Scattering Cross Section Measurements for 169Tm via the (n,n') Technique
	Measurement of Neutron-Production Double-Differential Cross Sections for Continuous-Energy-Neutron-Incidence on Fe and Pb by Liquid Organic Scintillator
	Attempt to Measure (n, xn) Double-Differential Cross Sections for Incident Neutron Energies above 100 MeV
	Neutron Spectra from Intermediate-Energy Nucleus-Nucleus Reactions
	Excitation Functions of Products from 208,207,206,natPb and 209Bi (p,x) Reactions Measured in the 40-2600 MeV Energy Range and Predicted Theoretically
	Accurate Wavelength Measurement of High-Energy Gamma Rays from the 35Cl(n, gamma) Reactions


	III. THEORY AND CALCULATIONAL MODELS
	A. General Theory and Calculational Models
	Proton Interactions with Nuclei to Probe the Neutron Matter Distribution of the Nucleus
	Nuclear Excitation by Electronic Processes: NEEC and NEET Effects
	International Chart of the Nuclides - 2003
	Simple Functional Forms for Total and Total Reaction Cross Sections from Nucleon-Nucleus Collisions
	MCAS: A Multichannel Algebraic Scattering Theory of Low Energy Nucleon-Nucleus Reactions
	Soft-Rotator Coupled Channels Global Optical Potential for A=24-122 Mass Region Nuclides up to 200-MeV Incident Nucleon Energies
	Actinide Symmetric/Asymmetric Nucleon-Induced Fission up to 200 MeV
	Implantation and Testing of Photonuclear Channel in Code EMPIRE II
	Dependence of E1 Radiative Strength Function on Neutron Excess in Heavy Nuclei
	Optical Model Potentials for a-Particles Scattering around the Coulomb Barrier on Medium-Mass Nuclei
	Fission Fragment Distributions and Delayed Neutron Yields from Photon-Induced-Fission
	Vibrational Enhancement of Nuclear Level Density within Response Function Method
	Theoretical Models and Relevant Calculations of Photon Production and Photonuclear Reaction Data
	The Nuclear Reaction Code McGNASH

	B. Nuclear Theory
	Assessment of the Uncertainties Associated with the Optical Model Potential in Evaluations
	Nuclear Ground-State Observables from Relativistic Mean-Field Models: Masses, Densities, Radii, Single-Particle Levels
	Nucleon-Nucleus Scattering and Dirac Phenomenology: What We Have Learned and What Remains
	Exciton Model Calculations up to 200 MeV: The Optical Model Points the Way
	TALYS: Comprehensive Nuclear Reaction Modeling
	Microscopic Scattering Calculations and Data Analysis in Light Nuclei
	Improved Nuclear Level Densities via Identification of Spurious Levels
	Pre-Equilibrium Cluster Emission with Pickup and Knockout
	Recent Progress of the Liège Intranuclear Cascade Model
	New Results in Comprehensive Calculations of Heavy-Ion Interactions
	Preequilibrium Reactions with Complex Particle Channels
	Recent Developments of the Nuclear Reaction Model Code EMPIRE
	Improved Intranuclear Cascade Models for the Codes CEM2k and LAQGSM
	Theory in Evaluation of Actinide Fission and Capture Cross Sections
	Nuclear Models in FLUKA: Present Capabilities, Open Problems, and Future Improvements
	Fission: Potential Energy Surfaces and Dynamics
	Neutron Capture Cross Sections: From Theory to Experiments and Back
	Cross Sections for Multistep Direct Emission in Nucleon-Induced Reactions
	Correlated Neutron Emission in Fission
	Calculations of Emission Neutron and Fission Product Yields for Intermediate Nucleon Reactions
	Fission Yield Predictions with TALYS
	Light Cluster Production in the Cascade Stage of Spallation Reactions
	Assessment of Approximate Methods for Width Fluctuation Corrections
	RIPL-2: Reference Input Parameter Library for Nuclear Reaction Model Calculations
	Validation of Monte Carlo Pre-Equilibrium Model NHMSO
	Merging the CEM2k and LAQGSM Codes with GEMINI
	Improvement of the Fission Channel in the EMPIRE Code

	C. Nuclear Structure and Reactions off Stability
	Nuclear Level Densities
	Ab Initio Large-Basis No-Core Shell Model
	Global Microscopic Models for Nuclear Reaction Calculations
	Proton Radioactivity for Nuclei with Z>50
	Nuclear Mass Predictions within the Skyrme HFB Theory

	D. Advances in Calculational Methods
	Frontiers of Shell-Model Description for Atomic Nuclei
	Statistical Properties of Nuclei by the Shell Model Monte Carlo Method
	Microscopic Approaches to Light-Nucleus Reactions
	Angle between Two Fission Fragments in Fission by Fast Protons
	The CRISP Code for Nuclear Reactions
	Photonuclear Reactions in FLUKA: Cross Sections and Interaction Models
	Analysis of Spallation and Fission Residues for Separated Lead Isotopes Irradiated by Protons at Energies 0.15, 1.0, and 2.6 GeV


	IV. NUCLEAR DATA IN ASTROPHYSICS AND COSMOLOGY
	Stellar Neutron Capture Cross Sections of the Lu and Hf Isotopes
	Calculations of Fission Properties Using Microscopic Models for Astrophysics Applications
	Nuclear Astrophysics at DANCE
	New Kr Cross Sections and Astrophysical Constraints on Presolar Grains
	Future of Nuclear Data for Nuclear Astrophysics
	Neutron Capture Cross Sections for the Re/Os Clock
	Nuclear Data for Astrophysical Nucleosynthesis: A Japanese + LANL Activity
	Nuclear Astrophysics At ISAC With DRAGON
	Neutron Reactions Relevant to s-Process Nucleosynthesis
	Nuclear Physics Data Relevant to r-Process Nucleosynthesis
	Stellar Neutron Capture on Neon Isotopes
	Measurement of Cross Sections for the 63Cu(alpha, gamma)67Ga Reaction from 5.9-8.7 MeV
	Measurement of 107Ag(alpha, gamma)111In Cross Sections
	Measurement of Proton-Induced Reaction Cross Sections in Ti, Ni and Zr near the Threshold
	New Evaluations and Computational Infrastructure for Management and Visualization of Nuclear Astrophysics Data
	Hartree-Fock-Bogoliubov Fission Barriers with Skyrme Forces Adjusted on Masses
	Review of Experimental Data on Alpha-Induced Reactions on Some Nuclei (Mg-24, Si-28, S-32, Ar-36, Ca-40) in Terms of Astrophysical Applications

	V. APPLICATIONS
	A. General Applications
	Some Applications of Neutron Resonance Capture Analysis

	B. Fission Energy
	A Noise Analysis Approach for Measuring Effective Delayed Neutron Parameters in the IPEN/MB-01 Reactor
	Effect of Anisotropic Scattering in UO2 and MOX Fueled LWR Cells and Cores
	Recent Application of Nuclear Data to Fast Reactor Core Analysis and Design in Japan
	New Reactor Concepts and New Nuclear Data Needed to Develop Them
	Neutron Data Measurements for Energy Applications and Nuclear Waste Transmutation at JRC-IRMM
	An Analysis of the Nuclear Data Libraries' Impacton the Criticality Computations Performed using Monte Carlo Codes
	A Set of Critical Loading Configurations of the IPEN/MB-01 Reactor
	The Experimental Determination of the Spectral Indices 28 rho and 25 delta inside of the Fuel Pellet of the IPEN/MB-01 Reactor
	A New Approach for the Experimental Determination of the Spectral Indices 28 rho and 25 delta

	C. Fuel Cycle and Waste Disposal
	Integral Experiments Analysis for Validation and Improvement of Minor Actinide Data for Transmutation Needs
	Measurements at n_TOF of the Neutron Capture Cross Section of Minor Actinides Relevant to the Nuclear Waste Transmutation
	New Results on CaH2 Thermal Neutron Scattering Cross Sections
	Radionuclide Compositions and Total Activity of Spent MTR-FUEL Elements of the IAN-R1 Research Reactor
	Determination of the 99Tc(thermal n, gamma)100Tc Reaction Cross Section from the Prompt gamma-Ray Yields
	LWR Fuel Cycle with Reduced HLW Production
	Reich-Moore Analysis of the 127I and 129I Resolved Resonance Range
	232Th(n, gamma)233Th Thermal Reaction Cross-Section Measurement
	Measurement of the 232Th Neutron Capture Cross Section at the CERN n_TOF Facility
	Radiotoxicity and Risk Reduction of TRU Elements from Spent Fuel by Transmutation in the Light Water Reactor

	D. Fusion Energy
	Nuclear Data for Fusion Energy Technologies: Requests, Status and Development Needs
	Exploring the Possibilities of Radiochemistry on the National Ignition Facility
	Measurements of Deuteron-Induced Activation Cross Sections for IFMIF Accelerator Structural Materials
	3-D Time-Dependent Neutronics-Linked Hydrodynamics Calculations for Inertial Fusion Targets
	Cross-Section Sensitivity Analysis for the Water-Cooled Lithium Lead Test Blanket Module in ITER-FEAT
	Sensitivity of Activation Cross Sections of Tungsten to Nuclear Reaction Mechanisms

	E. Accelerator Technology and Accelerator Driven Energy Systems
	Experimental Confirmation of Cascade-Type Two-Sectional Blanket Concept
	The Minor Actinide Transmutation-Incineration Potential Studies in High-Intensity Neutron Fluxes
	Measurements of Neutron Spectra Produced from a Thick Iron Target Bombarded with 1.5-GeV Protons
	Excitation Functions for the Production of 10Be, 26Al, 129I, and 36Cl in the Reaction natPb(p,xn+yp)AZ with Proton Energies up to 2.6 GeV
	New Measurement of the Capture Cross Section of Bismuth and Lead Isotopes
	Volatile Elements Production Rates in a 1.4-GeV Proton-Irradiated Molten Lead-Bismuth Target
	Fission of Actinides Induced by Neutrons at nTOF
	Innovative Nuclear Energy Systems and Related R and D Challenges
	High-Resolution Neutron Total and Capture Cross-Section Measurements on 206Pb
	Measurement of the Neutron Flux in the 1 MW Pb-Bi Liquid Target of the MEGAPIE Project
	Residual Nuclide Production by Proton-Induced Reactions on Uranium for Energies between 20 and 70 MeV
	From the HINDAS Project: Excitation Functions for Residual Nuclide Production by Proton-Induced Reactions
	Neutron Production in Spallation Reactions of 0.9- and 1.5- GeV Protons on a Thick Lead Target.Comparison of Experimental Data and MCNPX Simulations
	Transmutation of 129I, 237Np, 238Pu, 239Pu and 241Am Using Neutrons Produced in Target-Blanket System "Energy & Transmutation" Bombarded by Relativistic Protons
	Problem-Oriented Nuclear Database: Approach to Scheduling the Experiments NReactor, Transmutation of Radioactive Nuclear Waste.Present Status and Requirement for the Target, BlanketO
	Measurement of Differential Thick Target Neutron Yields (TTY) from Fe, Cu(p,n) Reactions at 35, 50, and 70 MeV
	Importance of Nuclear Data for Windowless Spallation Target Design
	Sensitivity and Uncertainty Analysis to Burnup Estimates on ADS using the ACAB Code
	Study of an External Neutron Source for an Accelerator-Driven System using the PHITS Code
	Activation Experiment at KUCA for Establishing an Experimental Facility of an Accelerator-Driven Subcritical Reactor

	F. Medicine, Environment, Space and Other Technologies
	Reference Dosimetry for Fast Neutron and Proton Therapy
	Light-Ion Production in the Interaction of 96 MeV Neutrons with Silicon
	Cross-Section Measurements for Proton- and Neutron-Induced Reactions Needed to Understand Cosmic-Ray Interactions on Earth and in Space
	New Trends in Nuclear Data Research for Medical Applications
	Modeling the Action of Protons and Heavier Ions in Biological Targets: Nuclear Interactions in Hadrontherapy and Space Radiation Protection
	Propagation of Cosmic Rays: Nuclear Physics in Cosmic-Ray Studies
	Physics Models in the MARS15 Code for Accelerator and Space Applications
	Inverse Kinematics Studies of Intermediate-Energy Reactions Relevant for SEE and Medical Problems
	Monte Carlo Calculation of Core Reactivity and Fluxes for the Development of the BNCT Neutron Source at the Kyiv Research Reactor
	New Cross Section Data for Production of the Therapeutic Radionuclides 64Cu, 140Nd, and 192Ir
	Excitation Functions of Helion-Induced Nuclear Reactions for the Production of the Medical Radioisotope 103Pd
	Comparison between Theoretical Calculation and Experimental Results of Excitation Functions for Production of Relevant Biomedical Radionuclides
	Projectile and Target Fragmentation in the Interaction of 12C and 27Al
	Development of a Nuclear Reaction Database on Silicon for Simulation of Neutron-Induced Single-Event Upsets in Microelectronics and its Application
	Excitation Functions and Production Rates of Radionuclides Produced in the Proton Bombardment of natPr and natLa
	Evaluation of Reaction Cross Section Data Used for Thin Layer Activation Technique
	Excitation Functions for Production of 88Zr and 88Y by Proton and Deuteron Irradiation of Mo, Nb, Zr, and Y
	Excitation Functions of Proton-Induced Reactions on natSn and natCd: Relevance to the Production of 111In and 114mIn for Medical Applications
	Nuclear Data for Multiple Prompt Gamma-Ray Analysis
	Evaluation and Calculation of Elastic Scattering Cross Sections for Ion Beam Analysis
	Reactor Production of Thorium-229
	Production Cross Sections of Some Radionuclides with Therapeutic Applications
	Study on Response Function of Organic Liquid Scintillator for High-Energy Neutrons

	G. Non-Proliferation and Related Topics
	Development of Innovative Nuclear Reactor Technology to Produce Protected Plutonium with High Proliferation Resistance: Requirements and Validation of Nuclear Data
	Photon and Neutron Active Interrogation of Highly Enriched Uranium
	Verifying the Comprehensive Nuclear-Test-Ban Treaty by Radioxenon Monitoring
	Neutron Activation Data for Neutron Interrogation
	Neutrino Energy Spectra from Nuclear Reactors Calculated from Nuclear Data Libraries

	H. Nuclear Safety
	New Neutron Cross-Section Measurements at ORELA for Improved Nuclear Data Calculations
	Nuclear Data Activities in Support of the DOE Nuclear Criticality Safety Program
	ICSBEP Benchmarks For Nuclear Data Applications



	List of Participants
	Photos
	CINDA Index
	Author Index
	Help
	Search
	Exit


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


	copyright: 


