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One of the six founding courses of study at MIT, Mechanical 
Engineering embodies the motto “mens et manus” — mind and 
hand. Disciplinary depth and breadth, together with hands-on 
discovery and physical realization, characterize our nationally and 
internationally recognized leadership in research, education, and 
innovation. MIT mechanical engineers have always stood at the 
forefront in tackling the engineering challenges of the day: inventing 
new technologies, spawning new fields of study, and educating 
generations of leaders in industry, government, and academia.

Undergraduate Programs
Our undergraduate programs combine a broad-based education in the 
engineering sciences with project-based laboratory and design subjects 
to give graduates a strong grounding in quantitative, problem-solving, 
design, and communications skills. MechE majors may choose from 
three SB degree programs, including the traditional mechanical 
engineering degree, the flexible Course 2-A engineering degree, or 
the joint mechanical engineering/ocean engineering degree. For more 
information about our undergraduate programs, please visit:
http://meche.mit.edu/academic/undergraduate.

Graduate Programs
The Graduate Program in Mechanical Engineering creates a 
community of top-notch scholars by bringing together faculty 
members and graduate students with a common interest in 
innovation, creativity, and advanced professional study. MechE 
offers the research-oriented Master of Science (SM) and Doctor 
of Philosophy (PhD) degrees, or the equivalent Doctor of Science 
(ScD) degree. Additionally, the Department offers a joint SM and 
PhD degree program in oceanographic engineering, and a Naval 
Construction and Engineering program that enrolls officers from the 
US Navy and navies from around the world. The Department also 
partners with the MIT Sloan School of Management for both the 
dual-degree Leaders for Global Operations program (LGO) and the 
Ocean Systems Management program.

We also offer professional degrees that emphasize comprehensive 
learning with broad applicability to industry. These degrees include 
the Master of Engineering in Manufacturing (MEng), Mechanical 
Engineer (ME), and Naval Engineer (NE). 

For more information about our graduate programs, please visit 
http://meche.mit.edu/academic/graduate.
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Today, mechanical engineering is one of the broadest and most versatile of the 
engineering professions. This is reflected in the portfolio of current research and 
education activities in the department, one that has widened rapidly in the past 
decade. Our faculty and students are involved in projects that aim to bring engineering 
solutions to a spectrum of global challenges, including the development and design of:

 
• Clean and renewable energy technologies, including research in photovoltaics, 

wind energy, fuel cells, thermoelectrics, and carbon capture
• New thermal and membrane technologies required for water purification and 

desalination
• Instrumentation, controls, and other technologies required for medical therapies 

and biomedical exploration
• Vehicles, acoustics, and control systems for underwater exploration and 

environmental monitoring
• Structured materials and advanced technologies for protection and security of our 

first responders and soldiers
• Precision devices, machines, and robotics

To meet these challenges, research in the department is coordinated across seven 
collaborative disciplinary thrust areas:

Mechanics: Modeling, Experimentation, and Computation 
(MMEC) 
http://meche.mit.edu/research/mechanics/ 
Mechanics focuses on advancing and enriching the spectrum of scientific theories, 
experimental investigations, and computational methods to understand, model, and 
predict the mechanical and dynamical response of engineering materials and structures. 
Understanding and optimizing the mechanical and dynamical response of a material 
system is essential to its ultimate application, whether it is a carbon nanotube sensor 
array, a micromachined turbine, a white blood cell being deformed in a human 
capillary, or protective armor.  

Our research interests extend across the range of applications 
in mechanical engineering, as well as other science and 
engineering disciplines. We target four key areas, which form 
the basis of our undergraduate and graduate curricula, as 
well as our research laboratories: fluid mechanics, mechanics 
of solid materials, nonlinear dynamics, and computational 
mechanics. Built upon rigorous disciplinary skills, modern 
research studies in the broad area known as mechanics 
involve collaboration across the traditional boundaries of 
“fluids,” “solids,” and “dynamics,” and feature the intimate 
interaction of modeling, experimentation, and computation. 

Control, Instrumentation, and Robotics
http://meche.mit.edu/research/controls/
The Control, Instrumentation, and Robotics (CIR) area 
is focused on 1) identifying fundamental principles and 
methodologies that enable systems to exhibit intelligent, 
goal-oriented behavior; and on 2) developing innovative 
instruments to monitor, manipulate, and control systems. 
Specifically, we look at system-level behavior emerging 
primarily from interactions unexplainable by individual 
component behavior alone. 

Our research is based on core disciplinary competencies in dynamical systems and 
control, supplemented by knowledge of diverse fields, ranging from mechanics, design, 
and manufacturing to electronics, materials, and biology. Our applications span a broad 
spectrum of social and national needs, including autonomous robots for manufacturing, 
transportation, energy exploration, security, and environment monitoring; medical 
devices and systems for surgery, rehabilitation, and elderly care; optical devices and 
instruments for life sciences, nano and micro systems, and communication; advanced 
controls for biological systems, energy systems, and precision machines; and novel 
sensors, actuators, and materials.

Design, Manufacturing, and Product Development
http://meche.mit.edu/research/product/
Design, Manufacturing, and Product Development encompasses the complete set of 
activities needed to bring new devices, technologies, and services to the marketplace. 
Everything from a steam turbine to a gaming console is conceived, designed, fabricated, 
assembled, and delivered by someone who understands design, manufacturing, 
sustainability, and the supply chain. 

Our faculty and students have a broad range of backgrounds. 
Several are affiliated with the Lab for Manufacturing 
and Productivity (LMP), while others are affiliated with 
departments at MIT such as the Engineering Systems 
Division (ESD). We draw from all the core disciplinary areas 
of mechanical engineering to address many of the grand 
challenges facing the world today, such as energy, water, 
transportation, and health care.

Behind the scenes, product design teams, CAD/CAM systems, machine tools, 
manufacturing processes, planning systems, schedulers, and controllers enable designers 
to realize products at the cost, quality, and quantity they need to succeed in an 
increasingly competitive market. 

Energy Science and Engineering
http://meche.mit.edu/research/energy/
Research in Energy Science and Engineering focuses on the discovery of new 
technologies for efficient and clean energy conversion and utilization, as well as 
fundamental aspects of thermal science. We aim to meet the challenges of rising 
energy demands and prices, and the concomitant environmental impact, and to 
develop new understanding of transport phenomena and 
thermodynamics.

Our broad research portfolio enables us to address this 
most basic global challenge by inventing emerging 
technologies as well as advancing current technologies at 
the systems, engineering, and scientific levels. Specifically, 
our research focuses on engines and combustion, 
thermoelectricity, fuel cells and batteries, solar energy and 
wind power systems, energy-efficient buildings, carbon 

capture, hydrogen and alternative fuels, and water purification and desalination.
Our efforts in technology are grounded in fundamental research in thermodynamics 
of coupled processes; thermochemical and electrochemical reaction and transport 
processes; heat and mass transfer; solid-state phenomena including photo, thermal, 
and electrical aspects; nano sciences; surface interactions; and fluid dynamics. Tools we 
develop and apply include computation, diagnostics, experimentation, and analysis. 

Ocean Science and Engineering
http://meche.mit.edu/research/ocean/
The Ocean Science and Engineering area seeks to better understand, protect, and utilize 
the oceans, which cover more than 70% of the earth’s surface, and provide for improved 
international shipping and naval engineering. 

The enormity of the ocean space, and the difficulty of operating on and under the ocean 
surface, have led to specific thrusts in ocean research to prepare leaders for academia and 
industry of the 21st century:

• Sensing and modeling the ocean environment 
• Ocean acoustics and sonar systems 
• Hydrodynamics and free-surface waves
• Renewable ocean energy
• Naval architecture and ship design
• Technologies for ultra-deep oil and gas production
• Autonomous vehicles and biomimetic sensors
• Ship and platform safety and crashworthiness

Bioengineering
http://meche.mit.edu/research/bio/

Bioengineering research focuses on the application of 
traditional and emerging technologies to understand 
the workings of biological systems, from molecules and 
organs to entire organisms. By applying engineering 
principles, we can better appreciate complex integrated 
biological or physiological systems and develop new 
diagnostics, therapeutics, and devices to benefit human 
health and society. Living systems are complex, and many 
of the disciplines in mechanical engineering — materials, 
mechanics, systems and control, thermodynamics, fluid 

mechanics, design, and manufacturing — play an essential role in our bioengineering 
activities.  

Bioengineering research is a cross-disciplinary effort, with collaborations between 
Mechanical Engineering faculty and our colleagues in other departments at MIT, as well 
as with leading medical institutions across the country.

Micro and Nano Engineering
http://meche.mit.edu/research/micronano/
Micro and Nano Engineering pursues micro- and nanoscale 
research that extends through mechanical engineering as well as 
other science and engineering disciplines.  

Engineering at small scales offers giant opportunities for 
technology, consumer products, energy systems, and more. 
Micro and nano technology enable airbag sensors, disposable 
medical sensors for improved patient care, rapid DNA analysis, 
stronger and lighter nanostructured materials for automobiles 
and airplanes, new and improved energy conversion and storage 
devices and systems, and clean water technologies, just to name a few.
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