Rh diagram

The Hertzsprungâ€”Russell diagram , abbreviated as Hâ€”R diagram , HR diagram or HRD , is a
scatter plot of stars showing the relationship between the stars' absolute magnitudes or
luminosities versus their stellar classifications or effective temperatures. The diagram was
created independently in around by Ejnar Hertzsprung and Henry Norris Russell , and
represented a major step towards an understanding of stellar evolution. In the
nineteenth-century large-scale photographic spectroscopic surveys of stars were performed at
Harvard College Observatory , producing spectral classifications for tens of thousands of stars,
culminating ultimately in the Henry Draper Catalogue. In one segment of this work Antonia
Maury included divisions of the stars by the width of their spectral lines. He took this as an
indication of greater luminosity for the narrow-line stars, and computed secular parallaxes for
several groups of these, allowing him to estimate their absolute magnitude. In Hans Rosenberg
published a diagram plotting the apparent magnitude of stars in the Pleiades cluster against the
strengths of the calcium K line and two hydrogen Balmer lines. The apparent magnitude of stars
in the same cluster is equivalent to their absolute magnitude and so this early diagram was
effectively a plot of luminosity against temperature. The same type of diagram is still used today
as a means of showing the stars in clusters without having to initially know their distance and
luminosity. This was also the form of the diagram using apparent magnitudes of a cluster of
stars all at the same distance. Russell's early versions of the diagram included Maury's giant
stars identified by Hertzsprung, those nearby stars with parallaxes measured at the time, stars
from the Hyades a nearby open cluster , and several moving groups , for which the moving
cluster method could be used to derive distances and thereby obtain absolute magnitudes for
those stars. There are several forms of the Hertzsprungâ€”Russell diagram, and the
nomenclature is not very well defined. All forms share the same general layout: stars of greater
luminosity are toward the top of the diagram, and stars with higher surface temperature are
toward the left side of the diagram. The original diagram displayed the spectral type of stars on
the horizontal axis and the absolute visual magnitude on the vertical axis. The spectral type is
not a numerical quantity, but the sequence of spectral types is a monotonic series that reflects
the stellar surface temperature. Modern observational versions of the chart replace spectral
type by a color index in diagrams made in the middle of the 20th Century, most often the B-V
color of the stars. This type of diagram is what is often called an observational
Hertzsprungâ€”Russell diagram, or specifically a colorâ€”magnitude diagram CMD , and it is
often used by observers. For cluster members, by assumption there is a single additive
constant difference between their apparent and absolute magnitudes, called the distance
modulus , for all of that cluster of stars. Early studies of nearby open clusters like the Hyades
and Pleiades by Hertzsprung and Rosenberg produced the first CMDs, a few years before
Russell's influential synthesis of the diagram collecting data for all stars for which absolute
magnitudes could be determined. Another form of the diagram plots the effective surface
temperature of the star on one axis and the luminosity of the star on the other, almost invariably
in a log-log plot. Theoretical calculations of stellar structure and the evolution of stars produce
plots that match those from observations. This type of diagram could be called
temperature-luminosity diagram , but this term is hardly ever used; when the distinction is
made, this form is called the theoretical Hertzsprungâ€”Russell diagram instead. A peculiar
characteristic of this form of the Hâ€”R diagram is that the temperatures are plotted from high
temperature to low temperature, which aids in comparing this form of the Hâ€”R diagram with
the observational form. Although the two types of diagrams are similar, astronomers make a
sharp distinction between the two. The reason for this distinction is that the exact
transformation from one to the other is not trivial. To go between effective temperature and
color requires a colorâ€”temperature relation , and constructing that is difficult; it is known to
be a function of stellar composition and can be affected by other factors like stellar rotation.
When converting luminosity or absolute bolometric magnitude to apparent or absolute visual
magnitude, one requires a bolometric correction , which may or may not come from the same
source as the colorâ€”temperature relation. One also needs to know the distance to the
observed objects i. Color distortion including reddening and extinction obscuration are also
apparent in stars having significant circumstellar dust. The ideal of direct comparison of
theoretical predictions of stellar evolution to observations thus has additional uncertainties
incurred in the conversions between theoretical quantities and observations. Most of the stars
occupy the region in the diagram along the line called the main sequence. During the stage of
their lives in which stars are found on the main sequence line, they are fusing hydrogen in their
cores. The next concentration of stars is on the horizontal branch helium fusion in the core and
hydrogen burning in a shell surrounding the core. RR Lyrae variable stars can be found in the
left of this gap on a section of the diagram called the instability strip. Cepheid variables also fall
on the instability strip, at higher luminosities. The H-R diagram can be used by scientists to

roughly measure how far away a star cluster or galaxy is from Earth. This can be done by
comparing the apparent magnitudes of the stars in the cluster to the absolute magnitudes of
stars with known distances or of model stars. The observed group is then shifted in the vertical
direction, until the two main sequences overlap. The difference in magnitude that was bridged
in order to match the two groups is called the distance modulus and is a direct measure for the
distance ignoring extinction. This technique is known as main sequence fitting and is a type of
spectroscopic parallax. Not only the turn-off in the main sequence can be used, but also the tip
of the red giant branch stars. ESA's Gaia mission showed several features in the diagram that
were either not known or that were suspected to exist. It found a gap in the main sequence that
appears for M-dwarfs and that is explained with the transition from a partly convective core to a
fully convective core. Two main concentrations appear in this diagram following the cooling
sequence of white dwarfs that are explained with the atmospheric composition of white dwarfs,
especially hydrogen versus helium dominated atmospheres of white dwarfs. This releases
energy and delays the cooling of white dwarfs. Contemplation of the diagram led astronomers
to speculate that it might demonstrate stellar evolution , the main suggestion being that stars
collapsed from red giants to dwarf stars, then moving down along the line of the main sequence
in the course of their lifetimes. Stars were thought therefore to radiate energy by converting
gravitational energy into radiation through the Kelvinâ€”Helmholtz mechanism. This mechanism
resulted in an age for the Sun of only tens of millions of years, creating a conflict over the age
of the Solar System between astronomers, and biologists and geologists who had evidence that
the Earth was far older than that. This conflict was only resolved in the s when nuclear fusion
was identified as the source of stellar energy. Following Russell's presentation of the diagram
to a meeting of the Royal Astronomical Society in , Arthur Eddington was inspired to use it as a
basis for developing ideas on stellar physics. In , in his book The Internal Constitution of the
Stars he explained the physics of how stars fit on the diagram. This was a particularly
remarkable intuitive leap, since at that time the source of a star's energy was still unknown,
thermonuclear energy had not been proven to exist, and even that stars are largely composed
of hydrogen see metallicity , had not yet been discovered. Eddington managed to sidestep this
problem by concentrating on the thermodynamics of radiative transport of energy in stellar
interiors. In the s and s, with an understanding of hydrogen fusion, came an evidence-backed
theory of evolution to red giants following which were speculated cases of explosion and
implosion of the remnants to white dwarfs. The term supernova nucleosynthesis is used to
describe the creation of elements during the evolution and explosion of a pre-supernova star, a
concept put forth by Fred Hoyle in From Wikipedia, the free encyclopedia. A scatter plot of stars
showing the relationship between the stars' absolute magnitudes or luminosities versus their
stellar classifications. Part of the diagram from ESA's Gaia. The dark line likely represents the
transition from partly convective to fully convective red dwarfs. See also: Stellar
nucleosynthesis. Star portal. Maury; E. Pickering Annals of Harvard College Observatory.
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Hertzsprungâ€”Russell diagram. Its importance it acquired with the development of genetics
and immunohisto-chemistry, which could justify absolutely paradoxical cases in medical
practice. Because sometimes things happen that absolutely defies any logical justification. This
is especially the case when determining the compatibility of blood for conception in family
planning, pregnancy or the need for transfusion. All these paradoxes prove that in medicine
nothing is absolute, as a lot of which is covered with mysteries that mankind will have to
uncover. But what is already known, deserves attention. The specificity of any organism is
determined by the set of proteins or antigens that are part of any tissue. In respect of blood and
blood red blood cells is their surface antigenic complexes. One of these is the RH factor or RH
antigen. Depending on availability, all people are divided into resa-positive antigen carriers and
RH negative people who do not have the RH antigen. All life situations that are associated with
the necessity of mixing the blood of different people based on the ability of the blood not to

disturb its structure after the procedure. This is largely dependent on the RH compatibility.
Family planning is a right direction for obstetrics, which will significantly reduce the number of
complicated or unwanted pregnancies. This was manifested by the birth of a smaller number of
seriously ill children. Today every woman knows about all the threats that can expect her and
the child in the case of cold-blooded attitude to some of the details of proper family planning.
One such detail â€” the blood compatibility of sexual partners. Actually, this topic is a bit
wrongly interpreted in the media. Anyone who incorrectly understood, interprets things
differently, spreading false and, more importantly, false information. In this respect, it is
necessary to consider the questions of immunological compatibility of the spouses and the
blood compatibility of the spouses at conception, which were mixed together and debated as
one and the same problem. It creates panic and causes people to look for a non-existent truth.
Therefore, it is important to understand that:. If a couple decided on pregnancy, it must follow
this process from the planning stage before birth. In relation to the potential RH conflict during
pregnancy the alert should be:. Compatibility of blood groups and the table is compatible for RH
factor with its inheritance of the child. Conflict pregnancy does not occur Note: homozygote is a
person who has identical genes in the same chromosome. The heterozygotes contain such a
gene in only one of the chromosomes, which greatly reduces the risk of inheritance. In spite of
all modern concepts and the desire of doctors to avoid a transfusion of blood and its
components, in practice this is not feasible. One of the main tenets in this regard is the
determination of compatibility of blood of donor and recipient. Otherwise, the wrong blood will
not only help, but will cause the death of the patient. In relation to donor compatibility deals
only with the preparations of erythrocytes erythrocytic mass and the washed red blood cells.
Before the blood transfusion is determined by the compatibility of blood types and RH
compatibility. In the classic version fully compatible is considered to be only blood with the
same RH factor and group. But this rule works in practice, not always. In some situations, when
you need an emergency blood transfusion in a matter of minutes, time on the definition of
compatibility there. The only salvation remains transfusion of whole blood or red blood cells
according to the principle of hypothetical compatibility. Her options are given in the table. It is
important to remember! The blood compatibility of RH factor is determined by only two options,
regardless of group membership: people with RH-negative blood can be poured only
RH-negative blood. There are four major blood groups determined by the presence or absence
of two antigens â€” A and B â€” on the surface of red blood cells:. In general, Rh negative blood
is given to Rh-negative patients, and Rh positive blood or Rh negative blood may be given to Rh
positive patients. The universal red cell donor has Type O negative blood type. The universal
plasma donor has Type AB positive blood type. My blood type is O-RH1. I understand what 0- is
about, but I do not understand what RH1 is about. I do not know if my RH is positive or negative.
Does the 1 have anything to do with my RH being positive or negative? It is Important to
remember! Compatible blood and RH factor is the one that will be perceived by the body as its
own. This means that only blood identical in RH factor can do it! Leave a Comment X Comment
Name. You may also like. Donor The recipient. In this chapter and Analyzing Starlight , we
described some of the characteristics by which we might classify stars and how those are
measured. These ideas are summarized in Table 1. We have also given an example of a
relationship between two of these characteristics in the mass-luminosity relation. When the
characteristics of large numbers of stars were measured at the beginning of the twentieth
century, astronomers were able to begin a deeper search for patterns and relationships in these
data. Measure the spectrum and get the spectral type. Chemical composition Determine which
lines are present in the spectrum. Luminosity Measure the apparent brightness and compensate
for distance. Radial velocity Measure the Doppler shift in the spectrum. Rotation Measure the
width of spectral lines. Mass Measure the period and radial velocity curves of spectroscopic
binary stars. Diameter 1. Measure the light curves and Doppler shifts for eclipsing binary stars.
Figure 1. Height versus Weight: The plot of the heights and weights of a representative group of
human beings. If you want to understand humans by comparing and contrasting their
characteristicsâ€”without assuming any previous knowledge of these strange creaturesâ€”you
could try to determine which characteristics lead you in a fruitful direction. For example, you
might plot the heights of a large sample of humans against their weights which is a measure of
their mass. Such a plot is shown in Figure 1 and it has some interesting features. In the way we
have chosen to present our data, height increases upward, whereas weight increases to the left.
Notice that humans are not randomly distributed in the graph. Most points fall along a sequence
that goes from the upper left to the lower right. We can conclude from this graph that human
height and weight are related. Generally speaking, taller human beings weigh more, whereas
shorter ones weigh less. This makes sense if you are familiar with the structure of human
beings. Typically, if we have bigger bones, we have more flesh to fill out our larger frame. And,

of course, there are some dramatic exceptions. You occasionally see a short human who is very
overweight and would thus be more to the bottom left of our diagram than the average
sequence of people. Or you might have a very tall, skinny fashion model with great height but
relatively small weight, who would be found near the upper right. A similar diagram has been
found extremely useful for understanding the lives of stars. In , American astronomer Henry
Norris Russell plotted the luminosities of stars against their spectral classes a way of denoting
their surface temperatures. This investigation, and a similar independent study in by Danish
astronomer Ejnar Hertzsprung , led to the extremely important discovery that the temperature
and luminosity of stars are related Figure 2. Figure 2. Hertzsprung â€” and Russell â€” : a Ejnar
Hertzsprung and b Henry Norris Russell independently discovered the relationship between the
luminosity and surface temperature of stars that is summarized in what is now called the Hâ€”R
diagram. His memory was so phenomenal, he could correctly quote an enormous number of
poems and limericks, the entire Bible, tables of mathematical functions, and almost anything he
had learned about astronomy. He was nervous, active, competitive, critical, and very articulate;
he tended to dominate every meeting he attended. In outward appearance, he was an
old-fashioned product of the nineteenth century who wore high-top black shoes and high
starched collars, and carried an umbrella every day of his life. His papers were enormously
influential in many areas of astronomy. Born in , the son of a Presbyterian minister, Russell
showed early promise. When he was 12, his family sent him to live with an aunt in Princeton so
he could attend a top preparatory school. He lived in the same house in that town until his death
in interrupted only by a brief stay in Europe for graduate work. He was fond of recounting that
both his mother and his maternal grandmother had won prizes in mathematics, and that he
probably inherited his talents in that field from their side of the family. Before Russell, American
astronomers devoted themselves mainly to surveying the stars and making impressive catalogs
of their properties, especially their spectra as described in Analyzing Starlight. Russell began to
see that interpreting the spectra of stars required a much more sophisticated understanding of
the physics of the atom, a subject that was being developed by European physicists in the s
and s. Russell embarked on a lifelong quest to ascertain the physical conditions inside stars
from the clues in their spectra; his work inspired, and was continued by, a generation of
astronomers, many trained by Russell and his collaborators. Russell also made important
contributions in the study of binary stars and the measurement of star masses, the origin of the
solar system, the atmospheres of planets, and the measurement of distances in astronomy,
among other fields. He was an influential teacher and popularizer of astronomy, writing a
column on astronomical topics for Scientific American magazine for more than 40 years. He and
two colleagues wrote a textbook for college astronomy classes that helped train astronomers
and astronomy enthusiasts over several decades. That book set the scene for the kind of
textbook you are now reading, which not only lays out the facts of astronomy but also explains
how they fit together. Russell gave lectures around the country, often emphasizing the
importance of understanding modern physics in order to grasp what was happening in
astronomy. Today, one of the highest recognitions that an astronomer can receive is an award
from the American Astronomical Society called the Russell Prize, set up in his memory. Figure
3. Along the horizontal axis, we can plot either temperature or spectral type also sometimes
called spectral class. Several of the brightest stars are identified by name. Most stars fall on the
main sequence. Following Hertzsprung and Russell, let us plot the temperature or spectral class
of a selected group of nearby stars against their luminosity and see what we find Figure 3. Such
a plot is frequently called the Hertzsprungâ€”Russell diagram , abbreviated Hâ€”R diagram. It is
one of the most important and widely used diagrams in astronomy, with applications that
extend far beyond the purposes for which it was originally developed more than a century ago.
It is customary to plot Hâ€”R diagrams in such a way that temperature increases toward the left
and luminosity toward the top. Notice the similarity to our plot of height and weight for people
Figure 1. Stars, like people, are not distributed over the diagram at random, as they would be if
they exhibited all combinations of luminosity and temperature. Instead, we see that the stars
cluster into certain parts of the Hâ€”R diagram. The great majority are aligned along a narrow
sequence running from the upper left hot, highly luminous to the lower right cool, less
luminous. This band of points is called the main sequence. It represents a relationship between
temperature and luminosity that is followed by most stars. We can summarize this relationship
by saying that hotter stars are more luminous than cooler ones. A number of stars, however, lie
above the main sequence on the Hâ€”R diagram, in the upper-right region, where stars have low
temperature and high luminosity. How can a star be at once cool, meaning each square meter
on the star does not put out all that much energy, and yet very luminous? The only way is for
the star to be enormousâ€”to have so many square meters on its surface that the total energy
output is still large. These stars must be giants or supergiants , the stars of huge diameter we

discussed earlier. Figure 4. Schematic Hâ€”R Diagram for Many Stars: Ninety percent of all
stars on such a diagram fall along a narrow band called the main sequence. A minority of stars
are found in the upper right; they are both cool and hence red and bright, and must be giants.
Some stars fall in the lower left of the diagram; they are both hot and dim, and must be white
dwarfs. There are also some stars in the lower-left corner of the diagram, which have high
temperature and low luminosity. If they have high surface temperatures, each square meter on
that star puts out a lot of energy. How then can the overall star be dim? It must be that it has a
very small total surface area; such stars are known as white dwarfs white because, at these
high temperatures, the colors of the electromagnetic radiation that they emit blend together to
make them look bluish-white. We will say more about these puzzling objects in a moment.
Figure 4 is a schematic Hâ€”R diagram for a large sample of stars, drawn to make the different
types more apparent. Now, think back to our discussion of star surveys. It is difficult to plot an
Hâ€”R diagram that is truly representative of all stars because most stars are so faint that we
cannot see those outside our immediate neighborhood. The stars plotted in Figure 3 were
selected because their distances are known. To be truly representative of the stellar population,
an Hâ€”R diagram should be plotted for all stars within a certain distance. Unfortunately, our
knowledge is reasonably complete only for stars within 10 to 20 light-years of the Sun, among
which there are no giants or supergiants. These estimates can be used directly to understand
the lives of stars. Permit us another quick analogy with people. Suppose we survey people just
like astronomers survey stars, but we want to focus our attention on the location of young
people, ages 6 to 18 years. Survey teams fan out and take data about where such youngsters
are found at all times during a hour day. Some are found in the local pizza parlor, others are
asleep at home, some are at the movies, and many are in school. After surveying a very large
number of young people, one of the things that the teams determine is that, averaged over the
course of the 24 hours, one-third of all youngsters are found in school. How can they interpret
this result? Does it mean that two-thirds of students are truants and the remaining one-third
spend all their time in school? No, we must bear in mind that the survey teams counted
youngsters throughout the full hour day. Some survey teams worked at night, when most
youngsters were at home asleep, and others worked in the late afternoon, when most
youngsters were on their way home from school and more likely to be enjoying a pizza. If the
survey was truly representative, we can conclude, however, that if an average of one-third of all
youngsters are found in school, then humans ages 6 to 18 years must spend about one-third of
their time in school. We can do something similar for stars. The fusion of protons to helium is
an excellent, long-lasting source of energy for a star because the bulk of every star consists of
hydrogen atoms, whose nuclei are protons. But if all the stars on the main sequence are doing
the same thing fusing hydrogen , why are they distributed along a sequence of points? That is,
why do they differ in luminosity and surface temperature which is what we are plotting on the
Hâ€”R diagram? To help us understand how main-sequence stars differ, we can use one of the
most important results from our studies of model stars. Astrophysicists have been able to show
that the structure of stars that are in equilibrium and derive all their energy from nuclear fusion
is completely and uniquely determined by just two quantities: the total mass and the
composition of the star. This fact provides an interpretation of many features of the Hâ€”R
diagram. In such a cloud, all the clumps of gas and dust that become stars begin with the same
chemical composition and differ from one another only in mass. Now suppose that we compute
a model of each of these stars for the time at which it becomes stable and derives its energy
from nuclear reactions, but before it has time to alter its composition appreciably as a result of
these reactions. The models calculated for these stars allow us to determine their luminosities,
temperatures, and sizes. If we plot the results from the modelsâ€”one point for each model
starâ€”on the Hâ€”R diagram, we get something that looks just like the main sequence we saw
for real stars. And here is what we find when we do this. The model stars with the largest
masses are the hottest and most luminous, and they are located at the upper left of the diagram.
The least-massive model stars are the coolest and least luminous, and they are placed at the
lower right of the plot. The other model stars all lie along a line running diagonally across the
diagram. In other words, the main sequence turns out to be a sequence of stellar masses. This
makes sense if you think about it. The most massive stars have the most gravity and can thus
compress their centers to the greatest degree. This means they are the hottest inside and the
best at generating energy from nuclear reactions deep within. As a result, they shine with the
greatest luminosity and have the hottest surface temperatures. The stars with lowest mass, in
turn, are the coolest inside and least effective in generating energy. Thus, they are the least
luminous and wind up being the coolest on the surface. Our Sun lies somewhere in the middle
of these extremes as you can see in Figure 3. The characteristics of representative
main-sequence stars excluding brown dwarfs, which are not true stars are listed in Table 2. This

is exactly what we found earlier when we examined the mass-luminosity relation. Our models
and our observations agree. What about the other stars on the Hâ€”R diagramâ€”the giants and
supergiants, and the white dwarfs? As a star consumes its nuclear fuel, its source of energy
changes, as do its chemical composition and interior structure. These changes cause the star
to alter its luminosity and surface temperature so that it no longer lies on the main sequence on
our diagram. Because stars spend much less time in these later stages of their lives, we see
fewer stars in those regions of the Hâ€”R diagram. We can use the Hâ€”R diagram to explore
the extremes in size, luminosity, and density found among the stars. Such extreme stars are not
only interesting to fans of the Guinness Book of World Records ; they can teach us a lot about
how stars work. For example, we saw that the most massive main-sequence stars are the most
luminous ones. These superluminous stars, which are at the upper left of the Hâ€”R diagram,
are exceedingly hot, very blue stars of spectral type O. These are the stars that would be the
most conspicuous at vast distances in space. Figure 5. The cool supergiants in the upper
corner of the Hâ€”R diagram are as much as 10, times as luminous as the Sun. In addition,
these stars have diameters very much larger than that of the Sun. In contrast, the very common
red, cool, low-luminosity stars at the lower end of the main sequence are much smaller and
more compact than the Sun. This combination of mass and diameter means that it is so
compressed that the star has an average density about 80 times that of the Sun. Its density
must be higher, in fact, than that of any known solid found on the surface of Earth. Despite this,
the star is made of gas throughout because its center is so hot. The faint, red, main-sequence
stars are not the stars of the most extreme densities, however. The white dwarfs, at the
lower-left corner of the Hâ€”R diagram, have densities many times greater still. Figure 6. Sirius
B is the faint speck in the lower left had quadrant of the image, and nearly lost in the glare of
bright Sirius A. Sirius B is much brighter in X-rays and is the bright object at the center of the
image. Above and slightly to the right is Sirius A. The first white dwarf star was detected in
Called Sirius B, it forms a binary system with Sirius A, the brightest-appearing star in the sky. It
eluded discovery and analysis for a long time because its faint light tends to be lost in the glare
of nearby Sirius A Figure 5. Since Sirius is often called the Dog Starâ€”being the brightest star
in the constellation of Canis Major, the big dogâ€”Sirius B is sometimes nicknamed the Pup. We
have now found thousands of white dwarfs. A good example of a typical white dwarf is the
nearby star 40 Eridani B. Calculations show that its radius is only 1. Its mass, however, is 0. A
teaspoonful of this material would have a mass of some 50 tons! At such enormous densities,
matter cannot exist in its usual state; we will examine the particular behavior of this type of
matter in The Death of Stars. For now, we just note that white dwarfs are dying stars, reaching
the end of their productive lives and ready for their stories to be over. The British astrophysicist
and science popularizer Arthur Eddington â€” described the first known white dwarf this way:.
A ton of my material would be a little nugget you could put in a matchbox. Today, however,
astronomers not only accept that stars as dense as white dwarfs exist but as we will see have
found even denser and stranger objects in their quest to understand the evolution of different
types of stars. The Hertzsprungâ€”Russell diagram, or Hâ€”R diagram, is a plot of stellar
luminosity against surface temperature. Most stars lie on the main sequence, which extends
diagonally across the Hâ€”R diagram from high temperature and high luminosity to low
temperature and low luminosity. The position of a star along the main sequence is determined
by its mass. High-mass stars emit more energy and are hotter than low-mass stars on the main
sequence. Main-sequence stars derive their energy from the fusion of protons to helium. Hâ€”R
diagram: Hertzsprungâ€”Russell diagram a plot of luminosity against surface temperature or
spectral type for a group of stars. Skip to main content. The Stars: A Celestial Census. Search
for:. The Hâ€”R Diagram Learning Objectives By the end of this section, you will be able to:
Identify the physical characteristics of stars that are used to create an Hâ€”R diagram, and
describe how those characteristics vary among groups of stars Discuss the physical properties
of most stars found at different locations on the Hâ€”R diagram, such as radius, and for main
sequence stars, mass. Licenses and Attributions. CC licensed content, Shared previously.
Determine the color very rough. Measure the apparent brightness and compensate for distance.
Measure the period and radial velocity curves of spectroscopic binary stars.
Hertzsprungâ€”Russell diagram , in astronomy , graph in which the absolute magnitudes
intrinsic brightness of stars are plotted against their spectral types. Of great importance to
theories of stellar evolution, it evolved from charts begun in by the Danish astronomer Ejnar
Hertzsprung and independently by the U. On the diagram stars are ranked from bottom to top in
order of decreasing magnitude increasing brightness and from right to left by increasing
temperature spectral class. Stars of the galactic arm in which the Sun is located tend to fall into
distinct regions on the diagram. The group called the main sequence extends in a rough
diagonal from the upper left of the diagram hot, bright stars to the lower right dim and cool. The

giant sequence of large, bright, though cool, stars appears in the upper right, and the white
dwarfs, dim, small, and hot, lie in the lower left. The Sun lies near the middle of the main
sequence. Diagrams drawn for the same stars with colour instead of temperature plotted
against magnitude give similar results and are called colourâ€”magnitude diagrams.
Colourâ€”magnitude diagrams drawn for stars from other parts of the Milky Way Galaxyâ€” e.
Home Science Astronomy Hertzsprungâ€”Russell diagram astronomy. Print Cite verified Cite.
While every effort has been made to follow citation style rules, there may be some
discrepancies. Please refer to the appropriate style manual or other sources if you have any
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suggestions to improve this article requires login. External Websites. The Editors of
Encyclopaedia Britannica Encyclopaedia Britannica's editors oversee subject areas in which
they have extensive knowledge, whether from years of experience gained by working on that
content or via study for an advanced degree See Article History. Read More on This Topic.
When the absolute magnitudes of stars, or their intrinsic luminosities on a logarithmic scale, are
plotted in a diagram against temperature Schematic spectrumâ€”luminosity correlation
Hertzsprungâ€”Russell diagram of spiral-arm stars in the neighbourhood of the Sun. Learn
More in these related Britannica articles:. When the absolute magnitudes of stars, or their
intrinsic luminosities on a logarithmic scale, are plotted in a diagram against temperature or,
equivalently, against the spectral types, the stars do not fall at random on the diagram but tend
to congregate in certainâ€¦. Bluer main-sequence stars spectral type O or B are much brighter
than main-sequence red stars spectral type K or M. History at your fingertips. Sign up here to
see what happened On This Day , every day in your inbox! Email address. By signing up, you
agree to our Privacy Notice. Be on the lookout for your Britannica newsletter to get trusted
stories delivered right to your inbox. Rh blood group system , system for classifying blood
groups according to the presence or absence of the Rh antigen , often called the Rh factor , on
the cell membranes of the red blood cells erythrocytes. The designation Rh is derived from the
use of the blood of rhesus monkeys in the basic test for determining the presence of the Rh
antigen in human blood. The Rh blood group system was discovered in by Karl Landsteiner and
A. Since that time a number of distinct Rh antigens have been identified, but the first and most
common one, called RhD , causes the most severe immune reaction and is the primary
determinant of the Rh trait. The Rh antigen poses a danger for the Rh-negative person, who
lacks the antigen, if Rh-positive blood is given in transfusion. Adverse effects may not occur the
first time Rh-incompatible blood is given, but the immune system responds to the foreign Rh
antigen by producing anti-Rh antibodies. If Rh-positive blood is given again after the antibodies
form, they will attack the foreign red blood cells, causing them to clump together, or
agglutinate. The resulting hemolysis , or destruction of the red blood cells, causes serious
illness and sometimes death. A similar hazard exists during pregnancy for the Rh-positive
offspring of Rh-incompatible parents, when the mother is Rh-negative and the father is
Rh-positive. The first child of such parents is usually in no danger unless the mother has
acquired anti-Rh antibodies by virtue of incompatible blood transfusion. The mother will then
produce anti-Rh antibodies, which will attack any Rh-incompatible fetus in subsequent
pregnancies. This process produces erythroblastosis fetalis , or hemolytic disease of the
newborn, which can be fatal to the fetus or to the infant shortly after birth. Treatment of
erythroblastosis fetalis usually entails one or more exchange transfusions. The disease can be
avoided by vaccinating the mother with Rh immunoglobulin after delivery of her firstborn if
there is Rh-incompatibility. Although the Rh-negative trait is rare in most parts of the world, it
occurs in about 15 percent of Caucasians in Europe, Canada, and the United States. Rh blood
group system Article Media Additional Info. Print Cite verified Cite. While every effort has been
made to follow citation style rules, there may be some discrepancies. Please refer to the
appropriate style manual or other sources if you have any questions. Facebook Twitter. Give
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background. The discovery of the Rh system by Landsteiner and Alexander Wiener in was made
because they tested human red cells with antisera developed in rabbits and guinea pigs by
immunization of the animals with the red cells of the rhesus monkey Macaca mulatta.
Rh-negative indicates the absence of the D antigen. Rh-negative persons transfused with
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Square Kilometre Array overview Technology. What is radio astronomy? What is a pulsar? In
attempting to make sense of data and see if two quantities are related we can plot them and
seek trends. If we have a look at the two examples below the first shows two quantities, X and Y
that an object may have. When they are plotted we can see that there is no discernable
relationship between X and Y. In fact in this example there is no relationship, the data is purely
random. If we plot data for height versus mass for a small group of people, however, we see a
very different pattern as shown below. As we might expect, there does appear to be a
correlation between the height of a person and their mass. In general, the taller a person is, the
greater their mass but as with many other characteristics of humans there is a large variation.
Some people are tall and skinny, others shorter but higher mass. There are, however, real
physical limitations on both the height and mass of people. We do not expect to find a 3. One of
the most useful and powerful plots in astrophysics is the Hertzsprung-Russell diagram
hereafter called the H-R diagram. It originated in when the Danish astronomer, Ejnar
Hertzsprung, plotted the absolute magnitude of stars against their colour hence effective
temperature. Independently in the American astronomer Henry Norris Russell used spectral
class against absolute magnitude. Their resultant plots showed that the relationship between
temperature and luminosity of a star was not random but instead appeared to fall into distinct
groups. These are seen in the H-R diagram below. It has a few specific stars included in the plot
but otherwise just shows the main regions. The majority of stars, including our Sun, are found
along a region called the Main Sequence. Main Sequence stars vary widely in effective
temperature but the hotter they are, the more luminous they are, hence the main sequence
tends to follow a band going from the bottom right of the diagram to the top left. These stars are
fusing hydrogen to helium in their cores. Stars spend the bulk of their existence as main
sequence stars. Other major groups of stars found on the H-R diagram are the giants and
supergiants; luminous stars that have evolved off the main sequence, and the white dwarfs.
Whilst each of these types is discussed in detail in later pages we can use their positions on the
H-R diagram to infer some of their properties. Let us look at the cool M-class stars as an
example. If we look at the H-R diagram below we can see that in fact there are three main groups
of these stars. At the bottom-right of the diagram we can see two named stars, Proxima
Centauri and Barnard's Star. Following the broad band straight up we come across Mira, also
cool but much more luminous. Travelling further up we come across Antares and Betelgeuse.
Why do these three groups differ so much in luminosity? The answer to this question depends
upon the Stefan-Boltzmann relationship. You may recall from equation 4. If two stars have the
same effective temperature they each have the same power output per square metre of surface
area. As the H-R diagram however shows that one is much more luminous than the other it must
have a greater total power output therefore must have a much greater surface area - the more
luminous star is bigger. We can see this from the full expression for luminosity in equation 4.
The difference between the three groups of M-class stars is thus a difference in size. This is
acknowledged by the names given to each of the groups. The most luminous ones are called
supergiants luminosity classes I and II , the luminous ones are called giants luminosity class III
and the dim ones are part of the main sequence luminosity class V though historically the term
dwarf stars was applied to this group. If we look at the vertical band on the H-R diagram for
hotter stars around type A spectral class we see a similar pattern:. In this case the supergiants
Rigel and Deneb have the same effective temperature as Sirius but have extremely high
luminosities. They have large radii than Sirius hence greater surface areas and higher
luminosities. Sirius is a main sequence star but because it is hotter than the red main sequence
Barnard's Star it is much more luminous than it. If you follow the pink band for hot stars down
to the bottom of the H-R diagram you will notice that it intersects another group of stars that
includes Procyon B. These are the white dwarfs. They are very hot about 10, K or hotter
therefore emit a lot of energy per second for each square metre of their surface. The fact that
they are so dim however, means that they must be extremely small and have a very low surface
area. The terminology of white dwarf must not be confused with the old-fashioned term of dwarf
stars that was applied to main sequence stars. White dwarfs are very different objects to main

sequence stars as we shall see in a later page. Technically they have a luminosity class of wd. If
we compare the dimmest stars on the H-R diagram we can also make some inferences. The
following diagram shows the lower region of the H-R diagram. Procyon B however is much
hotter than Barnard's Star thus emits much more energy per second per unit surface area.
Given that they have the same total power output Procyon B must therefore have less surface
area than Barnard's Star, that is its radius is smaller. This points to an interesting and
sometimes confusing feature of the H-R diagram - the scales on the axes. If colour index B-V
rather than effective temperature is used then it goes from negative blue on the left to positive
red on the right. A third alternative along the horizontal axis is to use spectral class. Of course,
all three quantities are essentially showing the same thing. The diagram below shows the
possible axes for an H-R diagram. The vertical axis displays the luminosity of the stars. This is
either as a ratio compared with that of the Sun or as absolute magnitude, M. One point to be
careful of when using absolute magnitude is to remember that the lower or more negative the
absolute magnitude, the more luminous the star. The brightest stars therefore appear at the top
of the H-R diagram with the vertical axis having the most negative value of M at the top. In some
circumstances, such as when plotting stars in a specific open or globular cluster, apparent
magnitude, m , or V , rather than absolute magnitude may be used. This is valid as all the stars
in the cluster are effectively at the same distance away from us hence any differences in
apparent magnitude
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are due to actual difference in luminosity or M. Diagrams where V is plotted against colour
index, B-V, are also known as colour-magnitude diagrams. Skip to main content. Australia
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Hertzsprung-Russell Diagram Graphing or plotting data is an essential tool used by scientists.
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