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What Is Re in Physics? Understanding the Reynolds Number and Its Significance

what is re in physics is a question that often comes up when studying fluid
dynamics and the behavior of liquids and gases in motion. In physics, "Re"
typically refers to the Reynolds number, a dimensionless quantity that plays
a crucial role in characterizing flow patterns in fluid mechanics. Whether
you're diving into aerodynamics, hydrodynamics, or even engineering
applications, understanding what Re means and how it influences the behavior
of fluids can unlock a deeper appreciation of the natural and engineered
world around us.

What Exactly Is the Reynolds Number (Re)?

At its core, the Reynolds number is a way to predict and describe the flow
regime of a fluid — whether it is laminar, turbulent, or somewhere in
between. It’s named after Osborne Reynolds, a British physicist who first
introduced this concept in the late 19th century while experimenting with
water flow in pipes.

The Reynolds number is defined mathematically as:

Re = (ρ × v × L) / μ

where:

ρ (rho) is the fluid density,

v is the velocity of the fluid relative to the object or surface,

L is the characteristic linear dimension (like diameter of a pipe or
length of an object),

μ (mu) is the dynamic viscosity of the fluid.

Since all the units cancel out, Reynolds number is dimensionless. This
feature makes it incredibly useful because it allows scientists and engineers
to compare fluid flows in vastly different systems without worrying about
units.



Why Is the Reynolds Number Important in
Physics?

Understanding what Re is in physics isn’t just about knowing a formula — it’s
about grasping how fluids behave under different conditions. The Reynolds
number helps determine whether a flow will be smooth and orderly (laminar) or
chaotic and mixed (turbulent).

Laminar vs. Turbulent Flow

When the Reynolds number is low (typically less than 2,000 in pipe flow), the
fluid particles move in parallel layers with minimal mixing. This smooth flow
is called laminar flow. It’s predictable and has less resistance, which is
why it’s often desired in applications like blood flow in capillaries or
lubrication.

On the other hand, when Re is high (usually above 4,000), flow becomes
turbulent. Turbulent flow is characterized by eddies, swirls, and chaotic
changes in pressure and velocity. This kind of flow increases friction and
energy loss but is essential in processes like mixing, combustion, and heat
transfer.

Between these two regimes exists a transitional flow region where the
behavior changes from laminar to turbulent. The Reynolds number helps
engineers identify and control this transition for better system performance.

Applications Across Different Fields

The versatility of the Reynolds number means it pops up in numerous
scientific and engineering disciplines:

Aerodynamics: Predicting airflow over aircraft wings or car bodies.

Hydraulics: Designing water pipelines and predicting river flows.

Biomedical Engineering: Understanding blood flow in arteries and veins.

Environmental Science: Modeling pollutant dispersion in air or water.

Industrial Processes: Optimizing chemical reactors and heat exchangers.

Knowing what is Re in physics equips professionals with the tool to
anticipate flow behavior, optimize designs, and troubleshoot issues.



How to Calculate and Interpret Re in Practical
Situations

To make the Reynolds number meaningful, you need to identify the right
parameters for your system.

Choosing the Characteristic Length

The choice of characteristic length varies depending on the context:

For flow inside a pipe, it’s the pipe diameter.

For flow over a flat plate, it’s the length of the plate in the flow
direction.

For a sphere or a cylinder, it’s the diameter of the object.

Selecting the correct length is essential because it directly influences the
magnitude of Re and the resulting flow prediction.

Example Calculation

Imagine water flowing inside a pipe with a diameter of 0.05 m at a velocity
of 2 m/s. Water’s density is approximately 1000 kg/m³, and its dynamic
viscosity is about 0.001 Pa·s.

Plugging into the formula:

Re = (1000 kg/m³ × 2 m/s × 0.05 m) / 0.001 Pa·s = 100,000

This high Reynolds number indicates turbulent flow inside the pipe, which has
implications for pressure loss and pipe design.

Reynolds Number in Nature and Engineering:
Real-World Insights

The concept of Re extends beyond textbooks; it’s visible in everyday life and
advanced technology alike.



Nature’s Fluid Dynamics

Consider a dragonfly flying through the air. The Reynolds number for its
wings is relatively low compared to a jumbo jet, meaning the airflow behaves
quite differently. Small insects experience more viscous-dominated flows,
while large aircraft deal with inertia-dominated turbulent flows. This
difference shapes the way animals have evolved to move through their
environments.

Similarly, ocean currents and river flows can be analyzed using Reynolds
numbers to predict sediment transport and erosion patterns, assisting
environmental management efforts.

Engineering Design and Optimization

In engineering, controlling the Reynolds number can mean the difference
between an efficient system and a costly failure. For example, in pipeline
design, keeping Re within certain limits helps reduce energy consumption by
minimizing turbulence-induced losses.

Moreover, in microfluidics — the study of fluid flow at microscopic scales —
the Reynolds number is typically very low. Engineers exploit this to design
devices for medical diagnostics and chemical analysis where precise control
over laminar flow is crucial.

Factors Influencing Reynolds Number Beyond the
Basics

While the formula for Re is straightforward, several external factors can
affect its value and interpretation.

Temperature Effects

Temperature changes can alter fluid density and viscosity. For example,
heating a liquid usually decreases viscosity, which increases Re, potentially
shifting flow from laminar to turbulent. This is vital in processes like
cooling systems or chemical reactors where temperature control impacts flow
behavior.

Surface Roughness and Flow Geometry

The texture of surfaces in contact with fluids can influence turbulence



onset. Rough surfaces tend to trigger turbulence at lower Reynolds numbers
compared to smooth surfaces. Engineers must consider this when designing
pipes, aircraft wings, or ship hulls.

Compressibility and Flow Speed

At very high speeds, especially in gases, compressibility effects come into
play, complicating the use of Reynolds number alone. In such cases, other
dimensionless numbers, like Mach number, are used alongside Re to fully
describe the flow.

Expanding Your Understanding of What Is Re in
Physics

The Reynolds number is a cornerstone concept in fluid mechanics, connecting
the dots between velocity, viscosity, fluid properties, and flow behavior. By
mastering what is Re in physics, you gain a powerful lens to analyze and
predict how fluids behave in both natural and engineered systems.

Whether you’re curious about why rivers ripple the way they do or how
airplanes achieve lift, appreciating the role of Reynolds number enriches
your understanding of the dynamic world around you. So next time you observe
water flowing or wind gusting, remember there's a fascinating dimensionless
number guiding that invisible dance of molecules.

Frequently Asked Questions

What does 'Re' stand for in physics?
In physics, 'Re' commonly stands for the Reynolds number, a dimensionless
quantity used in fluid mechanics to predict flow patterns in different fluid
flow situations.

How is the Reynolds number (Re) calculated in fluid
dynamics?
The Reynolds number (Re) is calculated using the formula Re = (ρvL)/μ, where
ρ is the fluid density, v is the velocity of the fluid, L is a characteristic
length, and μ is the dynamic viscosity of the fluid.

Why is the Reynolds number important in physics and



engineering?
The Reynolds number helps determine whether a fluid flow is laminar or
turbulent, which is crucial for designing systems involving fluid flow, such
as pipelines, aircraft, and hydraulic systems.

Can 'Re' represent anything other than Reynolds
number in physics?
While 'Re' most commonly refers to the Reynolds number in physics, it can
occasionally denote the real part of a complex number in mathematical physics
contexts.

How does the Reynolds number affect the behavior of
fluid flow?
Low Reynolds numbers indicate laminar flow where fluid moves smoothly, while
high Reynolds numbers indicate turbulent flow characterized by chaotic fluid
motion and eddies.

Additional Resources
What Is Re in Physics? An In-Depth Exploration of the Reynolds Number

what is re in physics is a question that often arises in the study of fluid
dynamics, a branch of physics concerned with the behavior of liquids and
gases in motion. The term "Re" commonly refers to the Reynolds number, a
dimensionless quantity that plays a crucial role in characterizing flow
regimes within a fluid system. Understanding the Reynolds number is essential
for engineers, physicists, and researchers who analyze fluid flow phenomena
ranging from the aerodynamics of aircraft to the flow of blood in arteries.

The Fundamentals of Reynolds Number in Physics

At its core, the Reynolds number (Re) is a ratio that compares inertial
forces to viscous forces within a fluid. It was introduced by Osborne
Reynolds in the late 19th century to describe the transition between laminar
and turbulent flow patterns. In mathematical terms, the Reynolds number is
expressed as:

Re = (ρ × v × L) / μ

where:

ρ is the fluid density (kg/m³),



v is the characteristic velocity of the flow (m/s),

L is the characteristic linear dimension (m), often the diameter of a
pipe or hydraulic diameter in complex geometries,

μ is the dynamic viscosity of the fluid (Pa·s).

Alternatively, it can be written using kinematic viscosity (ν = μ/ρ) as:

Re = (v × L) / ν

This dimensionless number effectively quantifies the relative significance of
momentum transport by inertial effects compared to momentum diffusion caused
by viscosity.

Why Reynolds Number Matters in Fluid Mechanics

The Reynolds number serves as a predictive tool to determine the nature of
fluid flow:

- **Laminar Flow (Re < 2000):** Flow is smooth and orderly, with fluid
particles moving in parallel layers. Viscous forces dominate, suppressing
disturbances.
- **Transitional Flow (Re ≈ 2000–4000):** Flow becomes unstable and
fluctuates between laminar and turbulent states.
- **Turbulent Flow (Re > 4000):** Characterized by chaotic, irregular motion,
increased mixing, and eddies. Inertial forces dominate.

This transition is not sharp for all systems, but the Reynolds number
provides a useful guideline to anticipate flow behavior. For example, in pipe
flow, engineers use Re to design systems that avoid turbulence when it is
undesirable or induce it when mixing is required.

Applications and Importance of Reynolds Number
in Physics and Engineering

The concept of Re extends beyond academic theory, influencing practical
applications across multiple disciplines.

Aerodynamics and Automotive Engineering

In designing aircraft wings, car bodies, and other vehicles, engineers
analyze the Reynolds number to optimize aerodynamic efficiency. At low Re



values, such as those experienced by small drones or insects, airflow behaves
differently than at the high Re values of commercial airplanes. The Reynolds
number helps in scaling wind tunnel data to real-world conditions, ensuring
that experimental results accurately predict performance.

Hydraulics and Environmental Fluid Mechanics

Engineers and environmental scientists use Reynolds number to understand
river flow, pollutant dispersion, and sediment transport. For instance,
predicting whether a river segment exhibits laminar or turbulent flow affects
erosion rates and habitat conditions. In hydraulic structures like dams and
spillways, controlling turbulence is vital to prevent structural damage and
optimize energy dissipation.

Biomedical Engineering

In physiology, Re describes blood flow regimes within vessels. Typically,
blood flow in arteries is laminar due to relatively low velocities and small
vessel diameters, resulting in Reynolds numbers well below the turbulent
threshold. However, in pathological conditions like arterial stenosis,
localized increases in velocity can elevate Re, inducing turbulence that
contributes to vascular complications.

Comparative Analysis: Reynolds Number Versus
Other Dimensionless Quantities

While Re is a central parameter in fluid dynamics, it operates alongside
other dimensionless numbers that characterize different physical effects:

Prandtl Number (Pr): Ratio of momentum diffusivity to thermal
diffusivity, relevant in heat transfer contexts.

Froude Number (Fr): Compares inertial forces to gravitational forces,
important in open channel flows.

Mach Number (Ma): Ratio of flow velocity to the speed of sound, key in
compressible flow regimes.

Reynolds number specifically addresses the interplay between inertia and
viscosity, making it indispensable for identifying flow stability and
transitions.



Limitations and Considerations When Using Reynolds
Number

Despite its widespread utility, the Reynolds number has limitations. It
assumes Newtonian fluid behavior and steady-state conditions, which may not
hold in complex or multiphase flows. Additionally, the choice of
characteristic length can vary depending on geometry, which influences Re
calculations. For example, in external flows around a sphere, the diameter of
the sphere is used, whereas in internal pipe flow, the pipe diameter is
standard.

Moreover, the critical Reynolds number for transition between laminar and
turbulent flow is not universal. It depends on factors like surface
roughness, flow disturbances, and fluid properties. Therefore, engineers
often combine Reynolds number assessments with empirical data and numerical
simulations.

Reynolds Number in Contemporary Research and
Technology

Advancements in computational fluid dynamics (CFD) have enhanced the role of
Reynolds number in modeling fluid behavior at multiple scales. High-fidelity
simulations routinely incorporate Re to validate turbulence models and
predict flow patterns in complex scenarios such as blood flow in artificial
organs or air mixing in urban environments.

Nanofluidics and microfluidics represent emerging fields where Reynolds
numbers are extremely low (Re <

Summary of Key Features of Reynolds Number

Dimensionless parameter quantifying inertial vs. viscous forces.

Predicts flow regime: laminar, transitional, or turbulent.

Widely applicable in engineering, physics, biology, and environmental
science.

Essential for scaling experimental data and designing fluid systems.

Limitations include dependency on fluid type, geometry, and flow
conditions.



In essence, the Reynolds number (Re) remains a foundational concept in
physics, bridging theoretical fluid mechanics and practical engineering
applications. Its ability to encapsulate complex flow behavior in a single
dimensionless figure continues to make it invaluable for analyzing and
controlling fluid flows across a multitude of scientific and industrial
domains.
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  what is re in physics: Particles in Wall-Bounded Turbulent Flows: Deposition,
Re-Suspension and Agglomeration Jean-Pierre Minier, Jacek Pozorski, 2016-07-26 The book
presents an up-to-date review of turbulent two-phase flows with the dispersed phase, with an
emphasis on the dynamics in the near-wall region. New insights to the flow physics are provided by
direct numerical simuation and by fine experimental techniques. Also included are models of particle
dynamics in wall-bounded turbulent flows, and a description of particle surface interactions
including muti-layer deposition and re-suspension.
  what is re in physics: Re-envisioning Theoretical Psychology Thomas Teo, 2019-05-29 This
volume presents a re-envisioning of the field of theoretical psychology and offers unique visions for
its present and future from leaders of North American philosophical psychology. It contends that
theoretical psychology has reached ‘middle-age’ and must consider new directions to renew its
growth. Rooted in a range of research traditions and the intellectual biographies of its authors, it
paves the way toward this necessary revitalization of the content, activities, responsibilities, and
hopes of theoretical psychology. The authors situate their analyses in the context of the increasing
gap between alternative and mainstream and between the discipline and the profession of
psychology. They demonstrate that changes in society, culture and technology, the
internationalization of the psychological humanities, and the cross-fertilization of intellectual
innovations from other disciplines now afford possibilities for new orientations in theoretical
psychology. The volume aims to do justice to psychological topics, human beings, and the
intellectual problems that psychologists encounter, while also providing space for (meta)theoretical
engagement, often neglected in the discipline. Together, the chapters in this collection make the
case that a renewal of the discipline and practice of psychology is a task that is best accomplished
collectively, and, despite significant disagreements, in solidarity.
  what is re in physics: Chemistry, 1996-2000 Ingmar Grenthe, 2003 A collection of the Nobel
Lectures delivered by the prizewinners in chemistry, together with their biographies, portraits and
the presentation speeches.
  what is re in physics: Handbook of Nanophysics Klaus D. Sattler, 2010-09-17 Handbook of
Nanophysics: Functional Nanomaterials illustrates the importance of tailoring nanomaterials to
achieve desired functions in applications. Each peer-reviewed chapter contains a broad-based
introduction and enhances understanding of the state-of-the-art scientific content through
fundamental equations and illustrations, some in color.This
  what is re in physics: The Re-Emergence of Emergence Philip Clayton, Paul Davies,
2006-06-30 Much of the modern period was dominated by a `reductionist' theory of science. On this
view, to explain any event in the world is to reduce it down to fundamental particles, laws, and
forces. In recent years reductionism has been dramatically challenged by a radically new paradigm
called `emergence'. According to this new theory, natural history reveals the continuous emergence
of novel phenomena: new structures and new organisms with new causal powers. Consciousness is
yet one more emergent level in the natural hierarchy. Many theologians and religious scholars
believe that this new paradigm may offer new insights into the nature of God and God's relation to
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the world. This volume introduces readers to emergence theory, outlines the major arguments in its
defence, and summarizes the most powerful objections against it. Written by experts but suitable as
an introductory text, these essays provide the best available presentation of this exciting new field
and its potentially momentous implications.
  what is re in physics: "Surely You're Joking, Mr. Feynman!": Adventures of a Curious
Character Richard P. Feynman, 2010-06-28 A New York Times bestseller—the outrageous exploits of
one of this century's greatest scientific minds and a legendary American original. Richard Feynman,
winner of the Nobel Prize in physics, thrived on outrageous adventures. Here he recounts in his
inimitable voice his experience trading ideas on atomic physics with Einstein and Bohr and ideas on
gambling with Nick the Greek; cracking the uncrackable safes guarding the most deeply held
nuclear secrets; accompanying a ballet on his bongo drums; painting a naked female toreador. In
short, here is Feynman's life in all its eccentric—a combustible mixture of high intelligence,
unlimited curiosity, and raging chutzpah.
  what is re in physics: A Re-Assessment of Aristotle’s Economic Thought Ricardo Crespo,
2013-10-30 The world has seen several financial and economic crises in the past few years.
Psychological, ethical and philosophical levels of causal analysis have been discussed, and in this
context, an interest in classical thinkers has emerged. The work of Aristotle has influenced writers
from Marx and Menger to Amartya Sen. This book introduces us to Aristotle’s thought on 'the
economic' and on its influences on economists. First, it focuses on Aristotle ́s ideas, situating
Aristotle in his historical context, describing his positions on the economic and analysing what kind
of reality the economic is, its relation with ethics and with politics. Then, it determines what kind of
science is concerned with the economic. Later, it analyses related topics and shows the influence of
Aristotle’s ideas on contemporary economists. It concludes by highlighting the Aristotelian
contributions to today’s economy. This scholarly volume offers important new insights into the
Aristotelian approach to the economy itself, as well as to the idea of economics as a science,
bringing Aristotle’s views to bear on the modern economy.
  what is re in physics: Re-envisioning English-Medium Instruction in K-12 Schools
Michelle Mingyue Gu, Yiqi Liu, Corey Fanglei Huang, 2025-06-18 Connecting diverse theories and
practices in English-medium Instruction (EMI) implementation, this book provides a comprehensive
and systematic overview of EMI in K-12 settings in the Asian and European contexts. It addresses a
wide range of ongoing challenges faced by many EMI policymakers and teachers and offers potential
solutions or coping strategies. While it focuses on the contexts of Asia and Europe, the book can also
provide inspirations or suggestions for researching and implementing EMI in other geographical or
cultural contexts such as Africa. In brief, this book aims to (1) discuss up-to-date theories on EMI
from different fields of research including language policy studies, applied linguistics and CLIL
research, (2) provide detailed and critical reviews of EMI policies in K-12 education in the broad
Asian and European contexts, (3) report empirical, classroom-based research on EMI
implementation in these contexts and compare findings with those of the previous research, (4)
engage different researchers and scholars from relevant fields in a dialogue about EMI-related
theories, issues and challenges in these contexts and (5) serve as a hands-on resource for
educational practitioners who are (interested in) practicing EMI.
  what is re in physics: Re-imagining Diffusion and Adoption of Information Technology
and Systems: A Continuing Conversation Sujeet K. Sharma, Yogesh K. Dwivedi, Bhimaraya
Metri, Nripendra P. Rana, 2020-12-15 This two-volume set of IFIP AICT 617 and 618 constitutes the
refereed proceedings of the IFIP WG 8.6 International Working Conference Re-imagining Diffusion
and Adoption of Information Technology and Systems: A Continuing Conversation on Transfer and
Diffusion of IT, TDIT 2020, held in Tiruchirappalli, India, in December 2020. The 86 revised full
papers and 36 short papers presented were carefully reviewed and selected from 224 submissions.
The papers focus on the re-imagination of diffusion and adoption of emerging technologies. They are
organized in the following parts: Part I: artificial intelligence and autonomous systems; big data and
analytics; blockchain; diffusion and adoption technology; emerging technologies in e-Governance;



emerging technologies in consumer decision making and choice; fin-tech applications; healthcare
information technology; and Internet of Things Part II: information technology and disaster
management; adoption of mobile andplatform-based applications; smart cities and digital
government; social media; and diffusion of information technology and systems
  what is re in physics: When You're Up to Your Ass in Alligators Alan Dundes, Carl R.
Pagter, 1987 Office copier folklore that regularly circulate in office buildings everywhere-is the
subject of this innovative study.
  what is re in physics: Title List of Documents Made Publicly Available ,
  what is re in physics: Alfvén Waves Across Heliophysics Andreas Keiling, 2024-04-02 An
interdisciplinary review of recent advances in Alfvén wave research Alfvén waves are fundamental to
the dynamics of space plasmas. Recent advances in our knowledge about Alfvén waves have come
from several directions, including new space missions to unexplored heliospheric regions,
sophisticated rocket campaigns in the auroral zone, enlarged magnetometer arrays and radar
networks, and significant advances in computer modeling. Alfvén Waves Across Heliophysics:
Progress, Challenges, and Opportunities is an interdisciplinary collaboration from different space
science communities to review recent and current Alfvén wave research. Volume highlights include:
Alfvén waves in the solar atmosphere Alfvén waves at the giant planets Alfvén waves at Mars Alfvén
waves in moon-magnetosphere systems Alfvén waves in geospace Alfvén waves in the laboratory
Find out more about this book in this Q&A with the Editor. The American Geophysical Union
promotes discovery in Earth and space science for the benefit of humanity. Its publications
disseminate scientific knowledge and provide resources for researchers, students, and professionals.
  what is re in physics: Beginner's Luck Kate Clayborn, 2023-11-28 IN PRINT FOR THE FIRST
TIME FROM THE BESTSELLING AUTHOR OF GEORGIE, ALL ALONG! This whip-smart, witty, and
romantic novel is the first in a trilogy about three friends who impulsively buy a lottery ticket, and
never suspect the many ways their lives will change—or that for each of them, love will be the
biggest win of all . . . Kit Averin is anything but a gambler. A scientist with a quiet, steady job at a
university, Kit’s focus has always been maintaining the acceptable status quo. A sudden windfall
doesn’t change that, with one exception: the fixer-upper she plans to buy, her first and only real
home. It’s more than enough to keep her busy, until an unsettlingly handsome, charming, and
determined corporate recruiter shows up in her lab—and manages to work his way into her heart . . .
Ben Tucker is surprised to find that the scientist he wants for his company’s engineering division is a
young woman—and a beautiful, sharp-witted one at that. Talking her into a big-money corporate
position is harder than he expects, but he’s willing to put in the time, especially when sticking
around for the summer gives him a chance to reconnect with his dad. But the longer he stays, the
more questions he has about his own future—and who might be in it. What begins as a chilly rebuff
soon heats up into an attraction neither Kit nor Ben can deny—and finding themselves lucky in love
might just be priceless . . .
  what is re in physics: Catalogue and Circular (1878/79, 1884/85 "Circular") of the Illinois
Industrial University (later "of the University of Illinois") University of Illinois (Urbana-Champaign
campus), 1915
  what is re in physics: Annual Circular of the Illinois Industrial University University of
Illinois (Urbana-Champaign campus), 1929
  what is re in physics: Semiannual Report of the Atomic Energy Commission U.S. Atomic
Energy Commission, 1946
  what is re in physics: Re-Thinking Science Helga Nowotny, Peter B. Scott, Michael T.
Gibbons, 2013-04-24 Re-Thinking Science presents an account of the dynamic relationship between
society and science. Despite the mounting evidence of a much closer, interactive relationship
between society and science, current debate still seems to turn on the need to maintain a 'line' to
demarcate them. The view persists that there is a one-way communication flow from science to
society - with scant attention given to the ways in which society communicates with science. The
authors argue that changes in society now make such communications both more likely and more



numerous, and that this is transforming science not only in its research practices and the institutions
that support it but also deep in its epistemological core. To explain these changes, Nowotny, Scott
and Gibbons have developed an open, dynamic framework for re-thinking science. The authors
conclude that the line which formerly demarcated society from science is regularly transgressed and
that the resulting closer interaction of science and society signals the emergence of a new kind of
science: contextualized or context-sensitive science. The co-evolution between society and science
requires a more or less complete re-thinking of the basis on which a new social contract between
science and society might be constructed. In their discussion the authors present some of the
elements that would comprise this new social contract.
  what is re in physics: Technical Abstract Bulletin Defense Documentation Center (U.S.),
1963
  what is re in physics: Re-Engineering Philosophy for Limited Beings William C. Wimsatt,
2007-06-30 Analytic philosophers once pantomimed physics, trying to understand the world by
breaking it down. Thinkers from the Darwinian sciences now pose alternatives to such reductionism.
Wimsatt argues that today’s scientists seek to atomize phenomena only to understand how entities,
events, and processes articulate at different levels.
  what is re in physics: Nuclear Science Abstracts , 1976
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