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Rutherford model , also called Rutherford atomic model, nuclear atom , or planetary model of
the atom , description of the structure of atoms proposed by the New Zealand-born physicist
Ernest Rutherford. The model described the atom as a tiny, dense, positively charged core
called a nucleus, in which nearly all the mass is concentrated, around which the light, negative
constituents , called electrons , circulate at some distance, much like planets revolving around
the Sun. The atom , as described by Ernest Rutherford , has a tiny, massive core called the
nucleus. The nucleus has a positive charge. Electrons are particles with a negative charge.
Electrons orbit the nucleus. The empty space between the nucleus and the electrons takes up
most of the volume of the atom. A piece of gold foil was hit with alpha particles , which have a
positive charge. Most alpha particles went right through. This showed that the gold atoms were
mostly empty space. Some particles had their paths bent at large angles. A few even bounced
backward. The only way this would happen was if the atom had a small, heavy region of positive
charge inside it. The Rutherford atomic model relied on classical physics. The Bohr atomic
model , relying on quantum mechanics, built upon the Rutherford model to explain the orbits of
electrons. The Rutherford atomic model was correct in that the atom is mostly empty space. Far
from the nucleus are the negatively charged electrons. But the Rutherford atomic model used
classical physics and not quantum mechanics. This meant that an electron circling the nucleus
would give off electromagnetic radiation. The electron would lose energy and fall into the
nucleus. The gold-foil experiment showed that the atom consists of a small, massive, positively
charged nucleus with the negatively charged electrons being at a great distance from the
centre. The nucleus was postulated as small and dense to account for the scattering of alpha
particles from thin gold foil, as observed in a series of experiments performed by undergraduate
Ernest Marsden under the direction of Rutherford and German physicist Hans Geiger in A
radioactive source emitting alpha particles i. The radiation was focused into a narrow beam
after passing through a slit in a lead screen. A thin section of gold foil was placed in front of the
slit, and a screen coated with zinc sulfide to render it fluorescent served as a counter to detect
alpha particles. As each alpha particle struck the fluorescent screen , it produced a burst of
light called a scintillation, which was visible through a viewing microscope attached to the back
of the screen. The screen itself was movable, allowing Rutherford and his associates to
determine whether or not any alpha particles were being deflected by the gold foil. Most alpha
particles passed straight through the gold foil, which implied that atoms are mostly composed
of open space. Some alpha particles were deflected slightly, suggesting interactions with other
positively charged particles within the atom. Still other alpha particles were scattered at large
angles, while a very few even bounced back toward the source. The negative electrons that
balanced electrically the positive nuclear charge were regarded as traveling in circular orbits
about the nucleus. The electrostatic force of attraction between electrons and nucleus was
likened to the gravitational force of attraction between the revolving planets and the Sun. Most
of this planetary atom was open space and offered no resistance to the passage of the alpha
particles. Thomson , in which the electrons were embedded in a positively charged atom like
plums in a pudding. Based wholly on classical physics, the Rutherford model itself was
superseded in a few years by the Bohr atomic model , which incorporated some early quantum
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has been made to follow citation style rules, there may be some discrepancies. Please refer to
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occupying only a very small part of the atom. The neutron had not been discovered when
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atom as a uniformly distributed substance. Because only very few of the alpha particles in his
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structure of atoms , especially that of hydrogen , proposed by the Danish physicist Niels Bohr.
The Bohr model of the atom , a radical departure from earlier, classical descriptions, was the
first that incorporated quantum theory and was the predecessor of wholly quantum-mechanical
models. The Bohr model and all of its successors describe the properties of atomic electrons in
terms of a set of allowed possible values. Atoms absorb or emit radiation only when the
electrons abruptly jump between allowed, or stationary, states. Direct experimental evidence for
the existence of such discrete states was obtained by the German-born physicists James
Franck and Gustav Hertz. Immediately before , an atom was thought of as consisting of a tiny
positively charged heavy core, called a nucleus, surrounded by light, planetary negative
electrons revolving in circular orbits of arbitrary radii. Bohr amended that view of the motion of
the planetary electrons to bring the model in line with the regular patterns spectral series of
light emitted by real hydrogen atoms. By limiting the orbiting electrons to a series of circular
orbits having discrete radii, Bohr could account for the series of discrete wavelengths in the
emission spectrum of hydrogen. Light, he proposed, radiated from hydrogen atoms only when
an electron made a transition from an outer orbit to one closer to the nucleus. The energy lost
by the electron in the abrupt transition is precisely the same as the energy of the quantum of
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motion of the electrons in the Rutherford model was unstable because, according to classical
mechanicsâ€¦. The first attempt to introduce quantum theory to account for the structure of
atoms was made by the Danish physicist Niels Bohr in He asserted that the electron in a
hydrogen atom occupies one of an array of discrete but infiniteâ€¦. That materials, when heated
in flames or put in electrical discharges, emit light at well-defined and characteristic frequencies
was known by the midth century. The study of the emission and absorption spectra of atoms
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the structure of an atom. Rutherford model was proposed by Ernest Rutherford in Bohr model
was proposed by Niels Bohr in Bohr model is considered as a modification of Rutherford model.
The main difference between Rutherford and Bohr model is that Rutherford model does not
explain the energy levels in an atom whereas Bohr model explains the energy levels in an atom.
Rutherford model of atom describes that an atom is composed of a central core and nearly all
mass of that atom is concentrated and light weight particles move around this central core. It
also states that the central core is positively charged and constituents that move around the
central core are negatively charged. Figure 1: Structure of Atom as Suggested by Rutherford. In
this experiment, alpha particles were bombarded through a gold foil; they were expected to go
straight through the gold foil. But instead of straight penetration, alpha particles turned into
different directions. Bohr model is a modification of the Rutherford model. This model was
proposed based on the line spectra of the hydrogen atom. This model proposed that electrons
are always traveling in specific shells or orbits around the nucleus. Bohr model also indicated
that these shells have different energies and are spherical in shape. Furthermore, Bohr model
explained that electrons in one orbital can move to different orbital by either absorbing energy
or releasing energy. Figure 2: Atomic Structure according to Bohr Model. The line spectra of
hydrogen atom had many discrete lines. In order to explain this spectrum, Bohr suggested the
followings. Although this model perfectly fits the atomic structure of hydrogen atom, there were
certain limitations when applying this model to other elements. One such limitation is the

inability to explain the Zeeman effect and Stark effect observed in line spectra. Bohr Model:
Bohr model explains that the electrons always travel in specific shells or orbits which are
located around the nucleus and these shells have discrete energy levels. Rutherford Model:
Rutherford model was developed based on observations of gold foil experiment. Rutherford
Model: Rutherford model does not describe the presence of discrete energy levels. Bohr Model:
Bohr model describes the presence of discrete energy levels. Rutherford Model: Rutherford
model does not explain the relationship between orbital size and the energy of the orbital. Bohr
Model: Bohr model explains the relationship between orbital size and the energy of the orbital;
smallest orbital has the lowest energy. Both Rutherford model and Bohr model explain the same
concept of atomic structure with slight variations. The main difference between Rutherford
model and Bohr model is that Rutherford model does not explain the energy levels in an atom
whereas Bohr model explains the energy levels in an atom. Helmenstine, Anne Marie. Available
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quote by a physicist as a comment on one of his experimental results. He said, about his
experiment, he said, "It was as if you fired a inch shell "at a piece of tissue paper, "and it came
back and hit you. Rutherford, at the time, had been doing a lot of research on radioactivity. He
was friends with Marie Curie and her husband, Pierre. So that means we have two protons in the
nucleus, since it's Helium, and it also has two neutrons. So what Rutherford did, he took a piece
of radium and he put it inside a lead box. And the lead box had a small hole in it on one side so
that the radioactive alpha particles could come out of that hole in the direction that he wanted.
And then, he shot the alpha particles at a piece of gold foil, a very thin piece of gold foil. And he
was curious to see if he could learn a little bit about the structure of the atom using this
experiment. So, if we look back at our quote, we would say that our alpha particles here, the
alpha particles are the bullets that are coming out of our alpha particle gun, and gold foil is our
tissue paper. And we have these pretty fast and massive alpha particles that we're shooting at
it. But why was Rutherford expecting that to happen here? It's not necessarily straightforward,
at least to me, why you would think these alpha particles would just go straight through the
gold foil. So what Rutherford, at the time, was doing was, he was testing the plum pudding
model. So this is pretty early in history, where we, we being scientists way back then, knew that
J. Thomson, another physicist, had just discovered electrons. So we knew the atom, the atom
had these particles in it that were small, that were really small, we knew that they were less than
one percent the mass of a Hydrogen atom, so way smaller than an atom. And we knew they
were negatively charged, so I'm going to call them electrons 'cause we know they're electrons
now. And so J. Thomson knew that electrons existed based on his experimental results, and he
proposed, based on his results, that an atom looks something like a plum pudding. And if you
don't know what a plum pudding is, because maybe you're not British, or maybe you just don't
like dessert, you can also imagine it looking something like a chocolate chip cookie. So we have
these little negatively-charged particles that are stuck inside the atom, but most of the atom is
made up of a positively-charged soup. And this was mainly because the atom overall has to be
neutral. Scientists knew that atoms were neutral, so there had to be something there to cancel
out the negative charge of the electron. So because Rutherford was starting with this in his
mind for what the gold atoms looked like, he could actually do mathematical predictions on
what the alpha particles would do. And what he predicted was that they would just go straight
through. You can use physics equations to look at the electric field that's generated by this
positively-charged soup, and it turns out that the field, because the charge is spread out all over
the atom, the field is very weak. And so, what he thought would happen was that all the particles
would just go straight through and then, occasionally, one might be bent a little bit. Since we do
have a positively-charged soupy atom, depending on where the alpha particle goes through, he
thought you might see a little bit of deflection, but mostly, they should go straight through. And
I guess we started with a spoiler, 'cause we know that he didn't quite get what he expected. So
what exactly did Rutherford see? Well, he shot his alpha particles at his tissue paper, and he
saw most of the particles go straight through, just as he expected. In fact, he saw almost all the
particles go straight through. He saw a couple of them be deflected a little bit, so they got
deflected off their path maybe about one degree, so barely enough to be able to see it. And, if he
had not been a curious chemist, we would maybe still think, right now, that this is what an atom
looks like. But luckily, Rutherford was a very thorough chemist, and he also thought, it might be

interesting to detect whether particles came, not just here, he didn't just put a detector screen
here, he put a detector screen that went all the way around. So, all the way around, almost all
the way around, giving enough space for the alpha particles to go in. And he was being really
careful here, 'cause he didn't really expect to see anything right around here or here or here, or
really anywhere except for here. But it turned out that for every one in And that's crazy, right?
That's exactly what you don't expect when you hit a piece of tissue paper with a bullet. So the
first thing he did, I think, was not go, hmmm, this is really crazy, we just won a Nobel Prize here.
I'm pretty sure the first thing he did was, this is weird. And then he probably checked his
experimental results. And he tried to repeat it, and he checked everything to make sure nothing
was going wrong, and it turned out that, yes, something was actually happening. This one in 20,
alpha particles was real. So what did this mean? This meant that we needed a new atomic
model. We had to explain, somehow, that a tiny fraction of the alpha particles was getting
bounced back. So how did he do this? He knew there was something in the atom that was tiny,
massive, and positively charged. And he knew that it had to be tiny because not very many
alpha particles interacted with it, 'cause most of them went straight through. He knew that it had
to be massive and positively charged because, well, the electrons are really small, and most of
the particles went straight through. So whatever these particles were interacting with had to be
very small but really heavy, which is how they bounced right back. So he made a new model of
the atom that incorporated these requirements. And what he said was that there must be
something in there with these properties, which we now call the nucleus. And it's really tiny, in
fact he was able to calculate, not exactly. And then, what else do we have? We know we have
this nucleus, which is positively-charged and tiny and massive. And then we also have our
electrons. And then what's the rest of the atom doing? Based on all of this, that means most of
the atom is actually empty space. He was able to explain that most of the alp
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ha particles just went straight through, and then every now and then, an alpha particle would
come really close to the nucleus, and then that would get defected a little bit, and even more
rare, an alpha particle may hit a nucleus straight on, and then it would get bounced off because
the nucleus is super-heavy and because it is positively charged, so it would repel the
positively-charged alpha particle. Rutherford called this particular model, or we call it now, I'm
not sure which, actually, he called it the Nuclear Model. This actually looks pretty similar to the
modern picture of the atom that most people think of. There's a lot of questions that are still not
answered here, like what exactly the electrons are doing. Or where are they? Where are the
electrons? But because Rutherford proposed this new model, other scientists were able to
design new expiriments to test it. And not very long afterward, we had a pretty good picture of
what was going on on the level of the atom. Up Next.

