Topic: Gravitational Wave

Astronomy

Integrated STEM

Science:
e Waves behaviour
e Circular motion
° Black holes

Title: Extraction and analysis
of astrophysical data from
coalescing black holes.

Lesson Objectives

Students will describe the changes that occur in gravitational
waves emitted from a compact binary system as the system moves
towards coalescence.

Students will analyse data from gravitational wave
measurements and use relevant equations to calculate the chirp
masses and astronomical distances of binary systems.

Students will describe the process that scientists would use
to extract information about astrophysical sources from
gravitational wave data.

Students will demonstrate the manual skill that is required to
build a precision device

Students will explain light interference using the basic model
of wave behavior

Students will describe the relationship between the movement
of an interferometer mirror and the resulting movement of the
pattern of fringes

Mathematics:
e Analysing graphical data
e Use gravitational wave
mathematics
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Engineering:
e Design and build a Michelson

Interferometer to model LIGO.




Summary: 5E Lesson Plan

ENGAGE

Prompt - Your body has been
stretched and squeezed without
you realizing it!

Students then read the article

EXPLORE

Part 1: Examining the data

Part 2: Using Gravitational Wave
Mathematics

Part 3: Design and build a Michelson
Interferometer

EXPLAIN

Students complete
questions related to data
processing and building
the 1interferometer to
explain their

Students dig deep into the

physics (interference) behind

the laser interferometer.

They will have access to a

Phet simulation and a self study resource from
the Physics classroom.

Further evidence will be provided by answering

robin uestions.

®
INTERACTIVE SIMULATIONS

A Wave of Discovery and watch i understanding.
Einstein's Messengers. A" = 2

Students then discuss the A==, [%] A
prompt.

ELABORATE — = | EVALUATE

Students will peer assess each others draft work before
final submission. Students will be assessed against the
objectives and their collaboration in the design task

oLLABO

Feedback



https://physicsworld.com/a/a-wave-of-discovery/
https://www.ligo.caltech.edu/video/ligo01032005v
https://dcc.ligo.org/public/0117/T1400762/001/interferometer_2014.pdf
https://dcc.ligo.org/public/0117/T1400762/001/interferometer_2014.pdf
https://phet.colorado.edu/en/simulation/wave-interference
https://www.physicsclassroom.com/class/waves/Lesson-3/Interference-of-Waves

