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MFD Masters Programs:

Master of Science in Chemical Engineering

Master of Science in Materials Engineering

Master of Science in Materials Science

Master of Science in Materials Engineering (Machine Learning)

Master of Science in Petroleum Engineering

Master of Science in Petroleum Engineering Digital Oilfield Technologies

Master of Science in Petroleum Engineering Geoscience Technologies
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Master of Science in Petroleum Engineering/Engineering Management
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Faculty Advisor

Chemical Engineering Materials Science Petroleum Engineering
Dr. Noah Malmstadt Dr. Ken-Ichi Nomura Dr. Iraj Ershaghi
Email malmstad@usc.edu Email knomura@usc.edu Email ershaghi@usc.edu
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Chemical Engineering

Requirements for Graduation 28 units total with 3.0 GPA overall

Deficiency courses may be required for students without a CHE background

Group I: Required Core Courses (All 4 required for 16 units total):
ChE 501 Modeling and Analysis of Chemical Engineering Systems — 4
units**

(This is required in your first semester*¥)

CHE 530 Thermodynamics for Chemical Engineers— 4 units

ChE 538 Transport Processes I — 4 units (Offered in the Fall)

ChE 542 Chemical Engineering Kinetics — 4 units (Offered in the Fall)
Group II: Elective Courses (Complete 12 units from the list below):

ChE 510 Energy and Process Efficiency — 3 Units
ChE 539 Transport Processes I — 4 units
ChE/PTE 531 Enhanced Oil recovery
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‘ ChE/PTE 582 Fluid Flow and Transport Processes in Porous Media
° ¢ ChE 590 (Directed Research, 1 - 3 units, approval of research advisor required
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Chemical Engineering

Undergraduate courses that could count towards the CHE

Graduate Program

Requirements for Graduation 28 units total with 3.0 GPA overall
Deficiency courses may be required for students without a CHE background

Please note that Graduate Students Cannot Count More than 9 units of 400 Level Courses towards Their MS Degree
ChE 450 Sustainable Energy

ChE 475 Physical Properties of Polymers

ChE 487 Nanotechnology and Nanoscale Engineering through Chemical Processes

ChE 489 Biochemical Engineering

ChE 499 Chemical Process Safety

Or other 400-level or above courses in Math, Science & Engineering upon Department Approval*



Chemical Engineering

Non-CHE courses that can be applied as Electives®

Materials Science:

MASC 515 Basics of Machine Learning for Materials

MASC 551 Mechanical Behavior of Engineering Materials
MASC 575 Basics of Atomistic Simulation of Materials

MASC 583 Materials Selection

MASC 576 Molecular Dynamics Simulations of Materials and

Processes

Petroleum Engineering:

PTE 519 Integrated Physical and Cyber Security for Oil & Gas Operations
PTE 500 Computational Reservoir Modeling

PTE 502 Advanced Reservoir Characterization

PTE 507 Engineering and Economic Evaluation of Subsurface Reservoirs
PTE 508 Numerical Simulation of Subsurface Flow and Transport

Processes




Chemical Engineering Recommended Electives
00000000000

Fall:
AME 522: Nenlinear Dynamical SystemsVibrations, and Chaos
AME 554 Additive Manufacturing Technology
BME 559: Nanomedicine and Drug Delivery
CE 523: Physicochemical Processes in Environmental Engineering
ISE 562: Decision Analysis

Spring:
BME 559: Nanomedicine and Drug Delivery
CE 553: Biological Processes in Environmental Engineering
ISE 525: Design of Experimerits
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Materials Science

Requirements for Graduation 28 units total with 3.0 GPA

overall:

Core Courses: (12 units)

MASC 471 Applied Quantum Mechanics for Engineers (4)
MASC 501 Solid State (4)

MASC 503 Thermodynamics of Materials (4)

MASC 504 Diffusion and Phase Equilibria (4)

MASC 505 Crystals and Anisotropy (3)

MASC 520 Mathematical Methods for Deep Learning (4)

MASC 551 Mechanical Behavior of Engineering Materials (4)
Electives:

8-16 units from MASC elective list and 0-8 units from ENG elective list on the
following page

Up to 8 units may be from 400-level courses on approval by department.



MASC elective list (20-28 units)

MASC 501 Solid State (3)

MASC 502 Advanced Solid State (3)
MASC 503 Thermodynamics of Materials (4)
MASC 504 Diffusion and Phase Equilibria (4)

MASC 505 Crystals and Anisotropy (4)
MASC 506 Semiconductor Physics (4)

MASC 512 Thin Film Science and Technology (4)
MASC 515 Basics of Machine Learning for materials (4)
MASC 520 Mathematical Methods for Deep Learning (4)
MASC 534 Materials Characterization (3)

MASC 535L Transmission Electron Microscopy (4)
MASC 551 Mechanical Behavior of Engineering Materials (4)
MASC 559 Creep (3)

MASC 560 Fatigue and Fracture (3)

MASC 561 Dislocation Theory and Applications (3)
MASC 562 Failure Analysis(3)

MASC 564 Composite Processing (4)

MASC 570 Introduction to Photovoltaic Solar Energy Conversion (3)
MASC 575 Basics of Atomistic Simulation of Materials (4)
MASC 576 Molecular Dynamics Simulations of Materials and Processes
4
MASC 583 Materials Selection (4)

MASC 599 Special Topics (varies)

MASC 601 Advanced Semiconductor Device Physics (4)
MASC 610 Molecular Beam Epitaxy

ENG elective list (0-8 units)

AME 503 Advanced Mechanical Design
AME 508 Machine Learning and Computational Physics
AME 509 Applied Elasticity
AME 525 Engineering Analysis
AME 526 Engineering Analytical Methods
AME 546 Design for Manufacturing and Assembly
AME 577 Survey of Energy and Power for a Sustainable Future
AME 578 Modern Alternative Energy Conversion Devices
AME 588 Materials Selection
ASTE 557 Spacecraft Structural Strength and Materials
BME 510 Cellular Systems Engineering
CE 507 Mechanics of Solids 1
CE 529a Finite Element Analysis
CE 546 Structural Mechanics of Composite Materials
CHE 501 Modeling and Analysis of Chemical Engineering Systems
CHE 630 Fundamentals of Electrochemical Energy System
CHEM 632 Introduction to Surfaces Chemistry and Electrochemicals
EE 471 {MASC 471) Applied Quantum Mechanics for Engineers (4)
EE 504L Solid State Processing and Integrated Circuits Laboratory
EE 507 (MASC 507) Micro- and Nano-Fabrication Technology
EE 508 (MASC 508) Nano-Fabrication Lithography
EE 512 Stochastic Processes
EE 529 Optics
EE 531 Non-linear Optics
EE 537 Modern Solid-State Devices
EE 601 Semiconductor Devices
EE 607 Microelectromechanical Systems
EE 612 Science and Practice of Nanotechnology
ENE 505 Energy and the Environment
ISE 510 Advances Computational Design and Manufacturing
ISE 515 Engineering Project Management
PTE 586 Artificial Intelligence and Machine Learning in Oilfield Operations (3)
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MASC core requirements (12 units)

MASC 515 Basics of Machine Learning for materials (4)
MASC 520 Mathematical Methods for Deep Learning (4)

MASC 575 Basics of Atomistic Simulation of Materials (4)

Additional Engineering electives listed
on next page

MASC elective courses (8-16 units)

MASC 501 Solid State (3)
MASC 502 Advanced Solid State (3)

MASC 503 Thermodynamics of Materials (4)
MASC 504 Diffusion and Phase Equilibria (4)
MASC 505 Crystals and Anisotropy (4)

MASC 506 Semiconductor Physics (4)

MASC 512 Thin Film Science and Technology (4)
MASC 534 Materials Characterization (3)
MASC 535L Transmission Electron Microscopy (4)
MASC 551 Mechanical Behavior of Engineering
Materials (4)

MASC 559 Creep (3)

MASC 560 Fatigue and Fracture (3)

MASC 561 Dislocation Theory and Applications (3)
MASC 562 Failure Analysis (3)

MASC 564 Composite Processing (4)

MASC 570 Introduction to Photovoltaic Solar Energy
Conversion (3)

MASC 576 Molecular Dynamics Simulations of
Materials and Processes (4)

MASC 583 Materials Selection (4)

MASC 599 Special Topies (varies)

MASC 601 Advanced Semiconductor Device Physics (4)
MASC 610 Molecular Beam Epitaxy (3)

PTE 586 Artificial Intelligence and Machine Learning
in Oilfield Operations (3)




ENGR elective courses (0-8 units)

AME 503 Advanced Mechanical Design (3)
AME 509 Applied Elasticity (4)
AME 525 Engineering Analysis (4)
AME 526 Introduction to Mathematical Methods in Engineering II (4)
AME 546 Design for Manufacturing Assembly (4)

AME 577 Survey for Energy and Power for a Sustainable Future (4)
AME 578 Modern Alternative Energy Conversion Devices (3)
ASTE 557 Spacecraft Structural Strength and Materials (3)

BME 510 Cellular Systems Engineering (4)

CE 507 Mechanics of Solids (4)

CE 546 Structural Mechanics of Composite Materials (2)

CHE 501 Modeling and Analysis of Chemical Engineering Systems (4)
CHEM 630 Fundamentals of Electrochemical Energy Systems (2)
CHEM 632 Introduction to Surface Chemistry and Electrocatalysts (2)
EE 471 Applied Quantum Mechanics for Engineers (4)

EE 504L Solid-State Processing and Integrated Circuits Laboratory (4)
EE 507 Micro- and Nano-Fabrication Technology (4)

EE 512 Stochastic Processes (3)

EE 529 Optics (4)

EE 531 Nonlinear Optics (4)

EE 537 Modern Solid-State Devices (4)

EE 601 Advanced Semiconductor Device Physics (4)

EE 607 Microelectromechanical Systems (4)

EE 612 Science and Practice of Nanotechnology (3)

ENE 505 Energy and the Environment (4)

ISE 510 Advanced Computational Design and Manufacturing (3)
ISE 515 Engineering Project Management (3)







