Mathematical Things to Do in the Summer

REUs: “REU” stands for research experience for undergraduates.  A typical REU is 4-10 weeks long and will provide the students with a small stipend ($1500-3000), and perhaps travel expenses, room and/or board on top of that.  As a participant, you will most likely first read a few papers on your research topic, and from there prove something new relating to that topic.  Some REUs will strongly encourage you to publish your results, either in an undergraduate or a professional journal.  REUs are a great way to get a feel for what the research process is like.  To see a list of NSF-sponsered REUs, follow this link:
http://www.nsf.gov/crssprgm/reu/list_result.cfm?unitid=5044
NSA Summer Programs:  The National Security Agency employs a large number of mathematicians to work on cryptography research, which involves a lot of number theory, combinatorics, and algebra.  They have two summer programs for undergraduates: the Director’s Summer Program and the Mathematics Summer Employment Program.  As a participant in either of these programs, you would perform research in the area of cryptography, presumably on real-world problems the NSA is currently working on.  Note that the application deadline is October 15th.  

http://www.nsa.gov/careers/students_1.cfm
The NSA also offers the Graduate Mathematics Program for students between their last year as an undergraduate and their first year as a graduate student.  
CIA Summer Programs:  Another opportunity to gain practical experience applying your mathematics through the Central Intelligence Agency’s Undergraduate Internship Program.  Read more at:

https://www.cia.gov/careers/student-opportunities/index.html#undergradint
CCR Summer Programs:  The Center for Communications Research in Princeton, NJ also works on problems in cryptography.  Every summer, the CCR holds a 10-week conference in which cryptographic problems are presented and the participants work on those problems that interest them.  Undergraduates are eligible to apply.
http://www.idaccr.org/info.html
Park City Mathematics Institute:  This program is a 3-week intensive summer session that focuses on both mathematical research and honing teaching skills.  As a college student or graduating senior, you can apply to the Undergraduate Summer School, which consists of three intensive courses on different topics every year.  You can also apply for financial support.
http://pcmi.ias.edu/current/about.php
National Labs:  The three national labs, Argonne, Livermore, and Oak Ridge, all hire summer interns in the sciences.  Working at any of these three labs is a great way to experience what it might be like to apply your mathematical skills to a real-world problem, perhaps incorporating or learning about other sciences along the way.  As with REUs, summer interns receive a stipend, housing, and travel allowance.

http://computing.ornl.gov/internships/rams/ (Oak Ridge)

http://www.dep.anl.gov/p_undergrad/summer.htm (Argonne)

https://jobs.llnl.gov/lljobs_html/studentfacultyf.html (Livermore)
George Washington University Summer Math Program for Women:  This 5-week program is very similar to SMP.  As in the Carleton program, the focus is on coursework rather than research, and the program is exclusively for women.  The courses in the GWU program will focus more on preparing you for graduate school, and will be more advanced than your SMP classes.  As with SMP and REUs, you will receive a stipend, travel allowance, room, and board.

http://www.gwu.edu/~spwm/
IMMERSE:  IMMERSE stands for Intensive Mathematics: a Mentoring, Education, and Research Summer Experience.  This program is designed for graduate students, young faculty, and students about to enter their first year of graduate school (“pre-grads”).  The pre-grad group takes an intensive course in analysis and one in algebra to prepare for first-year graduate coursework.  The pre-grad program is intended to ease the transition from undergraduate to graduate work.  IMMERSE includes a stipend, room, and board for the summer.
http://www.math.unl.edu/programs/mctp/immerse/
EDGE:  EDGE stands for Enhancing Diversity in Graduate Education.  This program is intended for women and female minority students about to enter their first year of graduate school.  As with IMMERSE, EDGE participants take two intensive courses in algebra and analysis.  EDGE also prepares pre-grads for the culture of graduate school, and continues beyond the summer by establishing a mentor-protégé relationship between faculty and pre-grads.  Again, a stipend, travel, room and board are included.
http://www.edgeforwomen.org/
