 Electron configuration(P
· The electromagnetic spectrum
· The emission spectrum of hydrogen
· How emission spectra arise

Understandings
· Emission spectra are produced when photons are emitted from atoms as excited electrons return to a lower energy level
· The lines in an emission spectrum are produced by excited electrons falling from higher to lower energy levels

· The line emission spectrum of hydrogen provides evidence for the existence of electrons in discrete energy levels, which converge at higher energies
· As the energy levels of the hydrogen atom converge at higher energy as they are further from the nucleus, the lines in the spectrum also converge at higher energy/frequency

· The main energy level or shell is given an integer number, n, and can hold a maximum number of electrons, 2n2
· The main energy levels of electrons in atoms are identified by integers
· Each main energy level can hold a maximum of 2n2 electrons
· Each main energy level contains n sublevels and n2 orbitals

· A more detailed model of the atom describes the division of the main energy level into s, p, d and f sub-levels of successively higher energies
· Each orbitals has a defined energy state for a given electronic configuration and chemical environment and can hold two electrons of opposite spin
· Definition-Orbitals-Regions in space in which an electron may be found in an atom. Each orbital can hold two electrons of opposite spin
· Arranged in groups called sub-shells, depending on their shape
· Definition-subshell:A group of orbitals with the same shape

· S-orbitals
· The simplest shape of orbital 
· One region of space 
· No direction associated with the s-orbital[image: ]
· p-Orbital
· The next more complex shape
· Two lobes
· Because the shape can be oriented in three different directions, there are three P orbitals  pointing along the x, y and z axes and they are equal in energy[image: ]
· D and f-orbitals
· The d-orbitals have four lobes
· The f-orbitals have 8 lobes[image: ][image: ]
· Energy levels of orbitals
· Usually bigger orbitals have a higher energy, but if an orbital has a complex shape, a smaller orbital can have a higher energy
· The Aufbau principle-The electrons fill the lowest energy orbital that is available first
· The Pauli exclusion principle-Any orbital can hold a maximum of two electrons, and these electrons have opposite spin
[image: ]

Applications and skills
· Description of the relationship between colour, wavelength, frequency and energy across the electromagnetic spectrum
· The wavelength and frequency of light are closely related. The higher the frequency, the shorter the wavelength. Because all light waves move through a vacuum at the same speed, the number of wave crests passing by a given point in one second depends on the wavelength. -The equation that relates wavelength and frequency for electromagnetic waves is: λν=c where λ is the wavelength, ν is the frequency and c is the speed of light.
· Blue have higher frequency than red[image: ]

· The electromagnetic spectrum includes waves in order of decreasing frequency/energy(section 3 of the IB data booklet) [image: ]
· Frequency(v) and wavelength are related by:c (speed of light)




· Distinction between a continuous spectrum and a line spectrum
· A continuous spectrum contains radiation of all wavelengths within a given range (e.g. the visible spectrum)
· A line spectrum consists of discrete lines of different wavelengths/frequencies
· A line spectrum contains only certain discrete wavelengths/colour or energies of electromagnetic radiation
[image: ]

· Description of the emission spectrum of the hydrogen atom, including the relationships between the lines and energy transitions to the first, second and third energy levels
· When electrons drop from a higher level to a lower level they emit a photon(a discrete amount of energy
· This photon corresponds to a particular wavelength depending on the energy difference between the two energy levels
· An electron can be excited to any energy level[image: ]
· The emission spectrum of hydrogen atom consists of different series of lines in different regions of the electromagnetic spectrum
· EMS
· Transitions to n=1 is the Lyman series and in the UV region of the EMS
· Transitions to n=2 is the Balmer series and in the visible region of the EMS
· Transitions to n=3 is the Paschen series and in the IR region of the EMS
[image: ]
· Recognition of the shape of an s atomic orbital and the px, py and pz atomic orbitals
· Orbitals have characteristic shapes
· The Pauli exclusion principle states that only electrons with opposite spin can occupy the same orbital
· Orbital diagrams are used to describe the number of electrons in each orbitals. Each orbital is represented by a box and each electron by a single headed arrow which represents the direction of its spin[image: ]
· The order of filling orbitals is as follows： 1s, 2s, 2p, 3s, 3p, 4s ,3d, 4p…
· The Aufbau Principle states that orbitals with lower energy are filled before those with higher energy
· Hund’s rule-state that every orbital in a sublevel is represented by a superscript number
· The number of electrons in a sublevel is represented by a superscript number
· Condensed electron configurations use square brackets to show the noble gas core
· Note the exceptional configuration of copper and chromium, which can be accounted for the stability of the half-full and ful subshell
· The block nature of the periodic table is determined by the highest energy occupied sublevel elements in the s block have valence electrons in s orbitals, elements in the p block have valence electrons in the p sublevel
· Positive ions are formed by removing electrons from the neutral atom. 
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