[image: ]
Professionalism. Inclusion. Pedagogy. Curriculum.
Be professional. Be inclusive. Be a learner. Be knowledgeable.
UNIT OVERVIEW: GCE Astrophysics (Physics)
ENQUIRY: How has Astrophysics increased our knowledge about Space?


	Unit intention: Understand concepts in Astrophysics

	Success criteria: Telescopes. Classification of stars. Star magnitudes. HR diagrams. Supernovae, neutron stars and Black holes. Cosmology
	
	X

	1. Explain using ray diagrams how a refracting and reflecting telescope works
2. Explain the conditions needed for IR, UV and X-ray telescopes. The role of radio telescopes
3. Recall Rayleigh’s criterion and the importance of minimum angular resolution and collecting
    Power
4. Describe the classification of stars in terms of temperature, colour and spectral class. Use of
     the equation for star magnitudes
5. Construct a HR diagram and label the white dwarf, main sequence, red giants, super red
    Giants
6. Explain what are supernovae, neutron stars and black holes
7. Describe the Doppler effect and Hubble’s law
8. Recall and explain the evidence for the Big Bang Theory
9. Discuss the importance of quasars
10. Describe methods to identify exoplanets
	
	

	Unit summative and formative assessment details:

Minitests
Assessment on milk
Tailored Exampro Questions
Exam paper questions 

	Home Learning (What and how often):
http://www.schoolphysics.co.uk
https://phet.colorado.edu/en/simulations/category/physics
CGP Revision Guide
AQA Physics Textbook
Research on Black holes and Cosmology
Research on radio telescopes

	Student Activities Log 
· Watch GCE Physics videos on Youtube and make notes before lesson – Flip learning task.
· Complete worksheets on Astrophysics
· Research the use of different types of telescopes
	
	X

	Topic Sequence:
· Reflecting and Refracting telescopes
· Single dish radio telescopes, I-R, U-V and X-ray telescope
· Rayleigh’s criterion and, minimum angular resolution and power
· Classification of stars and luminosity
· Equation for Apparent and Absolute magnitudes
· Classification of stars by temperature, black-body radiation

· The Hertzsprung-Russell (HR) diagram
· Supernovae, neutron stars and black holes
· Doppler effect and Hubble’s Law
· The Evidence for the Big Bang Theory
· Detection of exoplanets
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PRE-ASSESSMENT EVALUATION

	Success criteria – Have you met them? Show your evidence in preparation for your assessment.

	1.


	2.


	3.


	4.


	5.


	6.


	How will you improve your work?
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How to draw a ray diagram of an astronomical refracting telescope in normal adjustment.

How to calculate magnification of an astronomical refracting telescope using
M = (angle subtended by image at eye) / (angle subtended by object at unaided eye) or M = £,/ .

How to draw a ray diagram for the Cassegrain arrangement for a reflecting telescope showing the path
of rays through the telescope up to the eyepiece.

How to compare the eye and CCDs as detectors.
What the minimum angular resolution of a telescope is and how to calculate it using § ~

o

The relative merits of, and problems with, using reflecting and refracting telescopes.

The similarities and differences between optical telescopes and single-dish radio telescopes, I-R, U-V
and X-ray telescopes (including their positioning, use, resolving power and collecting power).

That the collecting power of a telescope is proportional to the square of the diameter of the mirror/dish.
The definitions of a parsec (pc) and a light year (ly).
How stars can be classified by their luminosity (or power output).

What is meant by apparent magnitude, m, how it is related to intensity/brightness, and that
Hipparchus gave the dimmest stars an apparent magnitude of 6.
What is meant by absolute magnitude, M, and that m — M = 5 log (%)

How type 1a supernovae can be used as standard candles to measure the distance to galaxies.

The general shape of black body curves and how they vary with temperature.

How stars can be assumed to be black bodies and classified according to their black-body temperature.
Wien's displacement law for black bodies: AT =2.9 x 10 m K, and Stefan's law: P = oAT*

The inverse square law | =~ and the assumptions needed to use .

That Balmer absorption lines are due to electron transitions in atomic hydrogen from the n = 2 state.
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