A SAMPLE WORD WEB FAMILY FOR
NUCLEAR MAGNETIC RESONANCE

DRAFT - 1/14/04

[OPPLE R, EFFE CT,
EINSTELN EFFECT.

KMIGHT EFFECT

RESOMANCE
SPECTRA

STARK EFFECT

ZEEMAM EFFE CT- MAGHETIC RES OMANCE

SPECTRAL SHIFT

MUCLEAR QUADRUPOLE FEESONANCE\CHEMICAL SHIFT
\ KNIGHT SHIFT NUCLEAR

ELECTRIC FIELDS

LEWVEL MIXIMG RESCOMANCE

COWERHAL SER EFFECT

MUCLEAR. ELECTRIC
MOMEHTS

LEVEL MIXING RESON AN CE MAGNETLD SPIN ECHO
QUADRIUPOLE MOMENTS RESGNANCE
HMR IMAGIN G 7
HMR SEECTRA

MAGMETIC DIPOLE MOMENTS HUCLEAR, MAGHNETIE

MOME MTS SPIM-SPIN RELAXATION

TR EE T MUCLEAR MAGMETISM ACOUSTIC MMR
CORRELATION
SCHMIDT LINES STRUCTURAL CHEMICAL AMALYSIS.
MUON SPIN REL&XATION
MUCLEAR ALIGMMEMT
PARTICLE PROPERTIES

POLARIZATION -ASTYMMETRY
RATIO

SPIN ORIEMTATION
POLARIZED BEAMS
POLARIZED TARGETS
SPIN

STERM-GERLACH EXPERIMENT

SPIN-LATTICE RELAMATION //

ELECTRON SPIM RESOMANCE

MUCLET

POLARIZATION

SPIN

ABSORPTION SPECTROS COFY
AMIMC ACID SEGUENCE
CHEMICAL AMALYSIS
COORDINATION WALEMNCES
DEBRYE-SCHERRER METHOD
DERIVATIZATION
ELECTROM SPIM RESOMAANCE
EXTREME ULTRAVICLET SPECTRA
IMFRARED SPECTRA
LAUE METHOD
AGMETIC CIRCULAR DICHROISM
MOESSBAUER EFFECT
MOLE CULAR. STRUCTURE
MEUTRCN DIFFRACTION
THERMAL ANALYSIS
ULTRAVICLET SPECTRA
#-RAY DIFFRACTION

A-RAY DIFFRACTOMETERS



NEUTRON TRANSPORT THEORY
ADJOINT DIFFERENCE METHOD
ALBEDD
DIS CRETE ORDINATE METHOD
EXTRAPOLATION LEMGTH
FEYNMAN METHOD
FICK LAWS
HOMOG ENIZATION M ETHODS
MILME FPROBLEM
MONTE CARLO METHOD
NEUTRONM DIFFU SION EQUATION
NEUTRON LEAKAGE
NEUTRON SLOWING-DOWN THEORY
NEUTRON TRANSPORT
PERTURBAT ION THEORY
REACTOR PHYSICS
$LOWIN G-DOWN
SPHERICAL H ARMOMNIC S METHOD
TRANSFER. M ATRIX METHOD
¥ARIATIONAL METHODS
¥VON METHOD

REACTOR KINETICS
BURNAELE POUISONS
CONTROL ELEMENTS

CONTROL ROD WORTH S
CRITICALITY
DELAYED MEUTRONS

HETERDGENEOUS EFFECTS

INHOUR EQUATION
PERTURBATION THEORY
POISONING
REACTIVITY
REACTIVITY C OEFFICIENTS
REACTIVITY INS ERTIOMS
REACTOR KINETICS EQUATIONS
REACTOR NOISE
REACTOR PERIOD
REACTOR PHYSICS
REACTOR SIMULAT ORS
REACTOR STABILITY
ROD DROP METHOD

FROM NEUTRONS TO
NUCLEAR POWER

SHARED KNOVWLEDGE ENABLES PROGRESS

REACTOR SAFETY
ACCIDENTS
BETHE-TAIT METHOD
BOILING DETECTION
CONDENSAT ION CH AMBERS
CONTAINMENT
COMTAINM ENT SPRAY SYSTEM S
CRITICALITY
DEPRESSURIZATION
FUEL DEMSIFICATION
FUEL ELEMENT FAILURE
GESELLSCHAFT FUER ANLAGEN - UND
REAKTORS ICHERHEIT
HIGH PRESSURE COOLAMT INJECTION
HOT C HAMMEL FACTOR
HOT S5POT FACTOR
INTERNATIONAL N UCLEAR EWENT SCALE
LOW PRESSURE COOLANT INJECTION
MAXIMUM CREDIBLE ACCIDENT
PRESSURE RELEASE
PRESSUWRE SUPPRESSION
RADIATION PROTECTION
REACTOR ACCIDENTS
REACTOR CORE RESTRAINTS
REACTOR IMSTRUMENTATION
REACTOR LICENSING
REACTOR PHYSICS
REACTOR PROTECTION SYSTEMS
REACTOR TECHNOLOGY
REACTORS
RELIABILITY
$AFETY ENGINEERIMNG
SAFETY STANDARDS
SITE SELECTION
SYSTEMS AMALYSIS

REACTOR PHYSICS
NEUTROM §LOWING-DOWN THEORY
NEUTRON TRANSPORT T HEORY
REACTOR KINETICS
REACTOR LATTICE PARAMETERS
REACT OR S AFETY

SITE SELECTION
ACCIDENTS
ARCHAEOLOG ICAL SITES
ENVIRONMENT
EXTERN AL ZONES
LIC EMSING
METEOROLOGY

OFFSHORE HNUCLEAR POWERPLANTS

OFFS5HORE SITES
PLANNING
REACTOR SAFETY
REACTOR SITES
SITE APPROV ALS
$ITE CHARACTERIZATION
SITE PREPARATION

THIS CHART SHOVYS SOME OF THE POTENTIAL FLOYWS OF NEW KNDWLEDGE FROM NUCLEAR SCIEMCE
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THE COMCEPTS AMD LINKS SHOWMN ARE TAKEN FROM THE ETDE/INIS ENERGY THESAURUS, WHICH
FEATURES NEARLY 30,000 CONCEPTS AND 200,000 LINKS. ETDE IS THE IEA ENERGY TECHHOLOGY
DATA EXCHANGE AND IMNIS IS THE IAEA INTERNATIONAL NUCLEAR INFORMATION SYSTEM.

THE DOE OFFICE OF SCIENTIFIC AND TECHNICAL INFORMATION IS U.5. AGENT FOR BOTH
EXCHANGES. SEE HTTP: / /WWW.OSTI.GOY. FOR MORE INFORMATION ONM THE CHART CONT ACT
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From Neutrons to Nuclear Power: shared knowledge enables progress.

The chart entitled “From Neutrons to Nuclear Power: shared knowledge enables progress” is an experimental analysis. The chart
shows some of the potential flows of new knowledge from nuclear science and engineering into reactor safety and power reactor site
selection. It is intended to help the members of these diverse communities to understand one another’s concepts.

The information presented on the chart is derived from a unique document — the International Energy Subject Thesaurus. Despite its
title, this document is far more than an ordinary thesaurus. It includes detailed analysis of families of energy related concepts. These
families of concepts, and the links between them, define patterns of thought that go into energy science and technology research.
Research communities use these concept families, and to some degree the communities are grouped around the concepts.

The chart presents several concept families taken from the Energy Subject Thesaurus, together with important links between them.
The families are represented by lists of words associated with Neutron Transport Theory, Reactor Kinetics, Reactor Physics, Reactor
Safety, and Site Selection (for nuclear power plants). It should be noted that there is almost no overlap between these lists, which
suggests that the research areas are genuinely distinct.

The links, designated by arrows, indicate potential paths whereby research results might flow from one research community to
another. For example, developments in neutron transport theory might lead to new concepts in reactor physics, resulting in
improvements in reactor safety technology, which in turn facilitate progress in nuclear power plant site selection. Generally speaking
this particular flow is from science to technology, but there are many potential flows within science and within technology as well.
The point of the Thesaurus links is that related communities speak related languages.

The entire International Energy Subject Thesaurus contains almost 30,000 concept terms and nearly 200,000 links. The Thesaurus has
been in continuous development over the last 30 years by the IEA Energy Technology Data Exchange (ETDE) and the IAEA
International Nuclear Information System (INIS). It is available at (http://www.etde.org/edb/etdesuth.pdf).

Since these concepts are key terms used in research, they are useful for searching the research literature. Much of the literature is
found online in the vast collections of the DOE Office of Scientific and Technical Information (http://www.osti.gov).

For more information contact Dr. David Wojick -- WojickD@osti.gov
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