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8.13 8.14
Intro 
Labs

Lab 1 Lab 2 Lab 3 Lab 4

8.13 Begins w/ 2 days of safety, line fitting & lab basics

As of '09 students do 3 intro labs ('09'-'12 listed below)

2+ days at the end of the 8.13 devoted to "public orals"

Lab 1 Lab 4/
exploratory

Lab 2 Lab 3/
exploratory

In general, 8.14 labs require more difficult analysis and 
better technique. 
Students propose/plan an experiment for a later time slot, 
using existing/available equipment. Students may use an 
existing setup for new investigation, but creativity is 
rewarded with the "Pickering Prize"

Compton Scattering, Franck-Hertz, Relativistic Dynamics, Speed & Life of Cosmic-Ray 
Muons, Rutherford Scattering, Optical Spectra of H, Neutron Physics, Johnson & Shot 
Noise, QM of Alpha Decay, Pulsed NMR, 21-cm Radio Astro, Optical Trapping

Pulsed NMR, 21-cm Radio Astro, Optical Trapping, Zeeman Effect, 
Optical Pumping of Rb Vapor, Mössbauer Spectroscopy, 
Superconductivity, Doppler-Free Laser Spectroscopy, Quantum 
Information Processing

Course Layout/Structure

Evaluation of Performance

Feedback/Student Involvement in Course

Technical:
Communication: APS style Talk PRL Style Paper

Familiarity with lab technique and equipment (equipment 
set but unwired; documentation is guidance not "recipe")

Use of notebooks for honest and rigorous reporting, "reality 
checks": estimates, predictions

Scientific
Understanding of experimental process

Data analysis (statistics, error)
Planning and design of experiments

Experience with pioneering experiments 

Students should come to understand science as a tool that allows them to exceed the built-in limits and flaws of human 
cognition, in that experimentation lets a person discover for him- or herself when he or she is wrong. Confidence in this 
approach should break down the students' inhibitions to seeking out the tools for solving arbitrarily difficult problems.

The purpose of the lab class is to provide breadth in professional experimental skills and ensure that students develop these skills in a safe, 
but still  rigorous, environment. The lab used a broad approach because MIT students have opportunities for focused research through other 

venues. 

Course Goals for learning
Future Plans

8.13 focuses on strong communication, while 8.14 provides more challenging and intricate labs. 

- In 8.13: 4+ Oral presentations (APS format) & 5 written lab reports (PRL Style) w/in 10 
days of lab,  3 formal notebook checks
- Labs have prep Q's: completed before students use equipment 
- First presentation & paper (done for an intro lab), notebook check & intro lab prep 
questions assessed but not recorded toward grade. 
- Students meet with communications faculty as well as professor >=2x during term, & 
have access to recorded presentations
- In 8.14: 4 presentations & 4 written lab reports  (inc 1 for explore exp.), 3 notebook 
checks + prep questions
- Also responsible for initial and then fleshed out project proposal for their exploratory 
experiment. 

- Since 2010, 8.13 has made oral presentations for 
the final lab optional (doubling the write-up grade 
otherwise). 
- Page limit for papers has increased slightly over 
time as well. 
- Ongoing effort to clarify expectations, update 
grading guides

- Physical space for 8.13/8.14 relocated and updated 
in 2006; physical space primarily unchanged since, 
except minor organization/equipment updates. 
- Several experiments dropped in 2003 and one 
intro experiment (intro optics) removed. 
(Housekeeping effort: remove outdated options)
- Minor adjustments to schedule (lecture/intro labs)
- Exploratory experiments added to 8.14 and Optical 
Trapping added to 8.13/8.14 list in 2011.
- Technical and TA staff added in 2011
- Spring 2012 saw an 8.13 class as well as two 8.14 
classes

- Several proposed changes in structure (new labs, 
increased direct instruction on statistics, further 
modernization of individual labs, reduction of core 
experiments from 4 to 3) 
- Faculty and Staff continue working together to 
improve pedagogical practice and consistency (specific 
goals in place)
- Interferometer intro exp. to replace EM pulses intro
- Plans for more depth on statistics after intro 
experiments are in-progress
- "Revitalizing" 2nd 21-cm telescope to meet demand, 
effort to replace X-ray detector and add Raman Scatter
- New staff to fill turnover
- Investigations into feasibility of new experiments

- Clarify links between course learning goals and 
evaluation of performance
- Improve structures that make grading consistent and 
clear between instructors (ongoing)
- Explore and implement proposals for better/more 
thorough statistics instruction opportunities (and ways 
to make time for them)
- Improved course materials and instructional support 
(ongoing wiki, lab guide edits, etc.)
- Faculty spot "reality checks" of notebooks

- Improved course materials and instructional support 
(ongoing wiki, lab guide edits, etc.)
- Coordinated effort of multiple stakeholders to improve 
pedagogy, specifically relating to instruction on statistics

- Spot checks on notebooks intended to connect 
data taking with output, promote planning
- Planned concerted effort to clarify specifics of 
evaluation for students and unify them across 
instruction
- Possible: more beginning of term statistics traded 
for fewer labs

Data collected 
from class 
evaluations is 
being used to 
identify 
objectives for 
course 
improvement

Physics at MIT 
has regained 
popularity 
corresponding 
to the "Flex" 
degree option. 
8.14, not 
required for 
this track, 
continues to 
struggle. 

Faculty and 
staff are 
working to 
identify ways 
to challenge 
students 
without 
overworking 
them

Through the examination of evaluation and 
implementation of new procedures we hope to:
- Maintain a high standard for 
student learning
- Identify and articulate clear 
learning goals, aligned to course 
content
- Increase 8.14 enrolment

Poisson Stats (radio decay), 
Photoelectric Effect, 
Attenuation Reflection: EM 
Pulses in BNC. 


