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that complements
the major course of study
of any MIT undergraduate

Sample Science of Energy Course
Electromagnetic Energy
~ From Motors to Lasers ~
The course encompasses
THREE THEMES with FIVE related LABS
WORK AND ENERGY

MIT’s Energy Studies Minor is a bold experiment
in
multidisciplinary
undergraduate
study,
fostering fluency across the distinct core domains
of energy science, social science of energy, and
energy
technology
and
engineering.
Its
curriculum builds upon MIT’s undergrad science
core and upon students’ training in specific
disciplines. It has been transformative for MIT,
formalizing the Institute’s collaborative approach
to undergraduate education across disciplines. As
an example of a class within the science of
energy core here we highlight an electrical
engineering class on the “Electromagnetic
Energy: From Motors to Lasers.” This class
delivers an integrated approach to teaching that
many of our core classes are distinguished by.
Pedagogical Topic for FOEE 2011:
Innovation and expertise at teaching students
leading edge engineering knowledge and skills

MIT Energy Studies Minor Requirements
Core Curriculum: One class from each category
• Energy Science Foundations – fundamental
laws and principles that govern energy
sources, conversion, uses.
• Social Science Foundations of Energy – social
science perspectives and tools that explain
human behavior in the energy context.
• Energy Technology/Engineering in Context –
application of laws and principles to specific
energy context.
Electives: Two classes from an approved list

Developmental History
MIT Energy Club
Established

$1M KABCENELL GIFT
for undergraduate
energy education

President Hockfield’s
Inaugural Address:
creating Energy
Research Council (ERC)

2004

2005

MIT Energy
Club White
Paper to ERC,
calling for
structured
energy
curriculum

2006

EETF prepares Energy
Studies Minor Proposal

2007

CUP licenses
ISEC for trial
period of 3
years

2008

MIT ENERGY INITIATIVE
formed

Energy
Education
Task Force
(EETF)
formed
within MITEI

$5.4M BECHTEL
grant and $2.3M
anonymous gift to
Energy Minor

CoC endorses
the Energy
Studies Minor
curriculum

EETF invites
proposals for
new energy
classes

Three-domain
framework for
energy education
developed

Energy Minor Oversight
Committee (EMOC)
members identified

2009

37 STUDENTS
in line to
graduate by
June 2012
~ IN THE TOP 5
MOST POPULAR
MINORS AT MIT ~

2010 … 2011 …

ENERGY CONVERSION and
STORAGE
- Energy Conservation
- Across and Through Vars.
- Energy Storage
•• LAB: MOTORS ••

MATERIALS RESPONSE
- Lorentz Oscillator ***
- Reflection, Absorption
- Complex Refractive Index
- Evanescent Waves

ENERGY/POWER/WORK in
BASIC CIRCUIT ELEMENTS
- Energy Method ***
•• LAB ••
- Electric/Magnetic Materials
LIQUID CRYSTAL DISPLAY
- Magnetostatic / Electrostatic
DEVICES AND PHYSICS
Machines
- Polarizers/Birefringence
- Micro-Electro Machines
•• LAB: COIL GUN ••
- Limits of Statics

Accomplishments

• With this enrollment, the Energy Studies Minor
after two years of existance is now one of the
largest minor programs at MIT (of the 41
programs that awarded minors in 2011,
only 5 programs had more than 20 graduates).
• 35+ subjects included in ESM curriculum,
enrolling more than 650 undergraduate
students during (AY) 2009-10.
• Energy portal at MIT Open Courseware

• Spanning all of MIT’s Schools and
Departments. The Energy Studies Minor
required a new governance structure
• Previously, all programs had to be located in
one unit (school, department, division)
• The image, sprit, and engagement in the
minor requires Institute-wide “ownership”
• New invention:
Interschool Educational Council
 Associate Deans of 5 Schools
 Dean of Undergraduate Education
 Associate Provost

(approved unanimously by MIT faculty)

• Established “MIT Energy Commons”
• Early Immersion Experience:
“Discover Energy: Learn, Think, Apply”
Freshman Pre-Orientation Program was
launched in 2009 and is now an annual
offering. The four-day program
meets before Freshman Orientation
and introduces 25 students to the
breadth and depth of energy
research, education, campus
initiatives and student activities.

• Provides an inclusive cross-disciplinary
architecture for other Institute-wide programs
focusing on major societal challenges

QUANTUM ELECTRONICS
- Tunneling (STM, Flash) ***
- Energy Bands/ Conduction
- Energy Band Transitions
- Photodetectors, Solar Cells
- LED and Lasers
•• LAB ••
TUNNELING TOUCHPAD

Outlook

Generous contributions of MIT alumni
and external foundations will enable us over the
next three years to develop 15 new classes,
enhance delivery of the present classes, publish
educational materials on the MIT Open
Courseware, complete several textbooks, and
improve our projects teaching spaces. We started
from a simple idea of desiring to provide every
MIT undergraduate a chance to apply their major
course of study to the topic energy. We nurtured
the idea through the leadership and vision of MIT
President Susan Hockfield who was backed by the
unstoppable enthusiasm of MIT students and
dedicated actions of faculty. Now we have
fundamentally transformed our place of learning.

http:// energystudies.mit.edu
Students put
together wind
turbines and
debated
climate change
policy scenarios
during the
week of
energy-related
activities

STUDIES

(Below) Jennifer Hammond
‘12 examines the device
that measures the
reflectiveness of a surface
by shining a light on to it
and measuring how much
light bounces back.

ENERGY INITIATIVE
Acknowledgments
2011 Frontiers of Engineering Education
Symposium
Irvine, California, November 13 - 16

Sponsored by:
(Above) Sebastian Velez ‘12 and Kamil
Gedeon ‘11 discuss findings in front of a
bioreactor in the Hamel lab

ELECTRON EIGENSTATES
- Calculating Wavefunctions
- Particle in a Box
- Atoms and Quantum Dots

STUDENTS

• Undergrad Energy Research. With the support of members and
donors, MITei coordinates a growing program of full-time summer
energy UROPs on a range of topics and in numerous departments.
Sixteen students pursued energy UROPs in summer 2009, several of
whom presented their work at the 40th celebration of UROP in fall
2009. The program grew to 23 UROPs in summer 2010.
(Left) Rebeca KrentzWee ‘12 reviews a
geologic map of
California to determine
the viability of the area
to store heat for a
geothermal power plant.

•• LAB: FIBEROPTICS ••
- Photon as a
Quantum of Energy

QUANTUM MECHANICS
MEASUREMENT AND
UNCERTAINTY
- Wavepackets
- Photon Momentum
- Heisenberg Microscope

Major Issue: Governance of the Program

• 21 members of the Class of 2012 have applied
for the Energy Studies Minor. Together with
graduates in 2010 and 2011, a total of 37
students will earn the Minor by June 2012.

ENERGY STUDIES
MINOR launched
(September 2009)

Provost Reif
details
formation of the
Inter-School
Education
Council (ISEC)

ELECTRODYNAMICS
EM WAVES
- Wave Equation
- Energy in the EM Waves
- Polarized Light

(Left) Sharon Xu ‘13
downloads wind speed
data from an anemometer
atop Building E52
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