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Model of the Atom



By: Taylor Robar, Edgar Colina, Metin Gul



Intro ❖ In the 1900’s, electrons became accepted by scientists to be part of the atoms structure. ❖ The first atom was seen as a homogeneous positive sphere, where the electrons inside were discovered to be negative. Also known as the Plum Pudding model.



Ernest Rutherford ❖ In 1911, Ernest Rutherford performed an experiment that showed how he directed alpha particles with a positive charge through a thin sheet of metal foil. ❖ His experiment showed that some alpha particles had no effect but some bounced back.



Overall ❖ His conclusion showed that the atom was mostly empty space with a core filled with positive charge matter around the centre of the core. ❖ The positive matter was what caused the alpha particles to bounce back. ❖ The was known as the Rutherford model.



Flaws in the Rutherford Model ❖ 1.



2.



Ernest Rutherford had two main flaws in his experiment. Electrons orbit in circular paths and are accelerating. Any of the accelerating electric charge gives off light and as it loses energy it should slow down and spiral towards the nucleus, making the atom very unstable. As electrons spiral inward their frequency would increase along with the frequency of the light emitted. A continuous range of frequencies would be emitted and this model could not explain why atoms emit line spectra.



Atomic Spectra ❖



❖ ❖ ❖



An Atomic Spectra is the spectrum of frequencies of electromagnetic radiation emitted/absorbed during transitions of electrons between energy levels within an atom. Each element has a characteristic spectrum by which it can be recognized. A continuous spectrum of wavelengths can be produced when heated solids, liquids and dense gases emit light. This happens because of the interaction between the atoms or molecules from their neighbors. Less dense gases emit a discrete spectrum because the atoms or molecules are much further apart from each other.



Emission Spectrum ❖



Atoms emit light of certain wavelengths which correspond to different colors from the atoms of gas.



❖



Emission Spectrum happens when energy is transferred to atoms and they absorb the energy then emit it in the form of light.



Absorption Spectrum ❖ Absorption Spectrum is known as a spectrum of electromagnetic radiation transmitted through a substance, showing dark lines due to absorption of specific wavelengths. ❖ A gas that is cool can absorb wavelengths of light that is shined on it. ❖ This creates a spectrum that will appear with dark lines where the wavelengths have been absorbed.



Helium ❖ Helium was discovered by analyzing wavelengths from sunlight observed which showed some dark lines. Some gases surrounding the sun were absorbed by the sun's wavelengths. ❖ The composition of the atmosphere of the sun was then determined.



Study of the Spectra ❖ The study of the Spectra is also known as Spectroscopy. ❖ It is known as the interaction between the matter and electromagnetic radiation. ❖ With this Spectrum, scientists can analyze unknown materials and find the composition of different products, also used to categorize them.



Flaws > Bohr ❖ ❖ ❖



Rutherford’s model was not completely successful but was modified by a student of his, Neils Bohr by integrating Planck’s quantum hypothesis. Rutherford focused on the structure of the atom and the nucleus while Bohr was more focused on the electrons and energy levels. Bohr tried to modify Rutherford’s model with Einstein and Planck’s quantum theory and suggested that the energy of an electron is quantized.Bohr’s theory also states that light will only be emitted when an electron is dropped to a lower state.



Bohr Theory ❖



Bohr assumed that electrons can exist in different energy levels; where the smallest energy level is known as ground state. If an electron absorbs energy it will transfer from ground state to and excited state but will only remain in that state for a second, then will drop back down to ground state.



Bohr’s Model of atom



Bohr Theory ❖



❖ ❖ ❖



The difference in energy between the two energy levels is equal to the energy that the photon absorbed or emitted, represented by hf = Eu – El Eu is the energy of the electron in the higher level. El is the energy of the electron in the lower level. The equation created for the energy in a specific energy level in an atom is En= -13.6 eV N²



❖



n= principal quantum number eV= units En= energy of the electron in electron volts



The higher the energy level, the less negative the energy is.



The energy is negative because energy has to be added to the electron so it can be free from the force of the nucleus.



Quantum Model ❖



Bohr model calculated the emission spectrum and ionization energy of the hydrogen.



❖



Bohr model could not be explained on the basics of physics and could not predict the correct spectra for any other element.



❖



Could not explain why some spectral lines are brighter than others and it could not explain bonding of atoms molecules.



Quantum Model ❖



Louis de Broglie, said that each electron in the atom is a standing wave.



❖



The only waves that could exist are waves for which the circumference of the circular orbit contains a whole number of wavelengths.



❖



This explained Bohr theory.



❖



Erwin Schrodinger and Werner Heisenberg discovered the Quantum Mechanics.



❖



The quantum model and Bohr model both predict the same energy level for the Hydrogen atom.



Fluorescence ❖



❖



When a photon increase the energy state in an atom is possible for the electron to return to lower state in two or more jumps. Fluorescent objects will emit visible light after absorbing UV radiation.



Phosphorescence ❖



❖



❖



Electrons are a raised to Metastable state. Metastable just means that has a longer lifetime than the ordinary excited states. The light will last longer after the initial excitation.
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