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NAME     
Renzo Cavalieri
ADDRESS
905 Smith street, Fort Collins, CO
                       PHONE 734 255 0045
EMAIL renzo@math.colostate.edu



          OFFICE PHONE  970 491 6283 
WEBSITE  www.math.colostate.edu/~renzo
EDUCATION

2000

Laurea in Mathematics, Universita’ degli Studi Milano.


2005

PhD in Mathematics, University of Utah.
Thesis: A topological quantum field theory for intersection numbers on moduli spaces of admissible covers.

PhD Adviser: Aaron Bertram.
ACADEMIC POSITIONS

(2008-present) Assistant Professor, Mathematics, Colorado State University


(2005-2008) Assistant Professor, Mathematics, University of Michigan in Ann Arbor
OTHER POSITIONS

(Spring 2009) Research Member, MSRI, Berkeley (CA)
CURRENT JOB DESCRIPTION


     50         % Teaching    40      % Research/Creative Activity    10      % Service/Outreach         % Admin

HONORS AND AWARDS
2012, Research in Pairs with Aaron Bertram and Hannah Markwig at Oberwolfach Mathematical Institute, Oberwolfach, Germany.
2011, Outstanding Professor in Graduate Instruction, CSU
2010, Outstanding Professor in Graduate Instruction, CSU
2006, Rackham Fellowship, University of Michigan, Ann Arbor.

2004, Graduate Research Fellowship, University of Utah, Salt Lake City.

2003, Outstanding Graduate Student Award, Department of Mathematics, University of

Utah, Salt Lake City.

1997-2000, INPDAP Scolarship. (Italian Organization of State Employees), Milan.
Publications/Scholarly Record
PUBLISHED WORKS

Refereed Journal Articles:
1. Renzo Cavalieri, Steffen Marcus and Jonathan Wise. (2012) Polynomial families of tautological classes on M_{g,n}^{rt}.J. Pure Appl. Algebra 216 

 HYPERLINK "http://www.ams.org/mathscinet/search/publications.html?pg1=ISSI&s1=298660" no. 4, 950–981.
2. Andrea Brini,  Renzo Cavalieri. (2011) Open orbifold Gromov-Witten Invariants of [C3/Zn]: localization and mirror symmetry. Selecta Math. (N.S.) 17 

 HYPERLINK "http://www.ams.org/mathscinet/search/publications.html?pg1=ISSI&s1=297970" , 

 HYPERLINK "http://www.ams.org/mathscinet/search/publications.html?pg1=ISSI&s1=297970" no. 4, 879–933.
3. Renzo Cavalieri, Hannah Markwig and Paul Johnson. (2011) Wall Crossings for double Hurwitz Numbers Adv. Math. 228 

 HYPERLINK "http://www.ams.org/mathscinet/search/publications.html?pg1=ISSI&s1=296103" , 

 HYPERLINK "http://www.ams.org/mathscinet/search/publications.html?pg1=ISSI&s1=296103" no. 4, 1894–1937.
4. Renzo Cavalieri, Hannah Markwig and Paul Johnson. (2010) Tropical Hurwitz Numbers. Journal Algebraic Combinatorics, Volume 32, Number 2, Pages 241-265

5. Renzo Cavalieri and Stephanie Yang. (2011) Tautological Pairings on Moduli Spaces of Curves. Proc. Amer. Math.Soc. 139, 51-62.

6. Vincent Bouchard and Renzo Cavalieri. (2009) Note on high genus Gromov-Witten Invariants of [C3/Z3]. Adv.

Teor. Math.Phys., 13, no.3., 695-719

7. Charles Cadman and Renzo Cavalieri. (2009)  Gerby Localization, Z3-Hodge Integrals and the GW Theory of

[C3/Z3]. Preprint: arXiv: 0705.2158. American Journal of Mathematics. 131 no. 4, 1009-1046.

8. Aaron Bertram, Renzo Cavalieri and Gueorgui Todorov. (2008) Evaluating tautological classes using only Hurwitz numbers. Transactions of the American Mathematical Society. 360, no. 11,6103-6111.
9. Renzo Cavalieri (2008) Generating functions for Hurwitz-Hodge integrals.  Advances in Mathematics 218, no.5, 1419-1429.

10. Renzo Cavalieri (2007) A TQFT for intersection numbers on moduli spaces of admissible covers. Algebra and Number Theory Journal, volume 1, Number 1. Mathematical sciences publishers.
11. Renzo Cavalieri (2006) Hodge-type integrals on moduli spaces of admissible covers. Dave Auckly and Jim Bryan editors, The interaction of finite type and Gromov-Witten invariants (BIRS 2003), volume 8.

Geometry and Topology monographs.
12. David Ayala and Renzo Cavalieri. (2006) Counting bitangents with stable maps. Expositiones Mathematicae.

13. Renzo Cavalieri and David Hartenstine. (2005) Math circles, an outreach program at the University of Utah. Focus, Newsletter of the MAA.

Articles in press

14. Renzo Cavalieri and Gueorgui Todorov. (2011) An example of the Crepant Resolution in Two Steps. Accepted for publication in Communications in Analysis and Geometry.

15. Renzo Cavalieri, Dustin Ross. Open Gromov-Witten Theory and the Crepant Resolution Conjecture.
Accepted for publication in: Michigan Math. Journal. To appear in 2013.


Articles by graduate students
1. Dustin Ross. Localization and Gluing of Orbifold Amplitudes: The Gromov-Witten Orbifold Vertex. Accepted for publication in Transactions of the American Mathematical Society
2. Dustin Ross. The Gerby Gopakumar-Mariño-Vafa Formula.Submitted.
3. Dustin Ross. The Loop Murnaghan-Nakayama Rule. Submitted.
External clinics /Workshops:


Fall 2011 
Organizer (with J. Achter, D. Bates, S. Casalaina-Martin, Eric Miles and Dustin Ross) of Western Algebraic Geometry Seminar, Fort Collins, CO.



Summer 2011
Co-organizer of conference: Recent Developments in Orbifolds. Chern Institute, Tianjin, China.

Spring 2008 
Organizer (with Aaron Bertram and Jim Bryan):

Recent Progress on the Moduli Space of Curves.

http://www.birs.ca (08w5086), Banff International Research Station.

Summer 2007
Introduction to Moduli Spaces

Cycle of 3-lectures at U. of Costa Rica (San Jose').


Internal clinics/Workshops:

Fall 2009-pres. 
 Organizer (with Yano Casalaina-Martin) of FRAGMENT seminar,CSU.

Spring 2008 
Organizer (with Hannah Markwig) of workshop:

Affine manifolds and Mirror Symmetry, Ann Arbor.

Spring 2007 
Organizer of workshop:

D- bundles and Integrable Hierarchies, Ann Arbor.

Spring 2006 
Organizer (with Sam Payne) of workshop:

Moduli Space of Curves and Gromov-Witten Theory, Ann Arbor.

Spring 2006 
Organizer of Topics in Algebraic Geometry Seminar, Ann Arbor.


2001-2003 
Organizer of GSAC Colloquium, Salt Lake City.

CONTRACTS & GRANTS

Externally-Funded Projects as PI
(2012-2015)
NSF FRG grant in Gromov-Witten Theory


DMS 1159964, $167,804.00

This grant is awarded to a team of universities consisting of U.Michigan, Columbia U., Stanford and CSU. Each university has some representing research in Gromov-Witten theory. The three year grant is supposed to foster the development of the research field through increased interaction among the sponsored institutions.
(2011-2014)
Tautological Intersection on Moduli Spaces



NSF grant DMS 1101549, $113,389.00
(2011-2016) Simons Collaboration Grant for Mathematicians, Simons Foundation,

$30,000. Declined in 2012 because of incompatibility with NSF personal grant.
(2010-2014), 
WAGS - 5 Year support (co-PI's: Bertram, Casalaina-Martin, Kovacs, Vakil)


         
NSF conference grant 0955038, $286,742.00
(2009)

    WAGS  - Fall 2009. (co-PI's: Bertram, Casalaina-Martin, Kovacs, Vakil)

    NSF conference grant 0951907, $26,470.00. 

Cavalieri is the main PI for these large conference grants entailing the organization of two conferences a year in various institutions in the Western area of the United States. These conferences have given the opportunity for the algebraic geometry community in the region to become more cohesive and for graduate students from different institutions to interact with each other and with senior researchers. The grant is administered at CSU.
PAPERS PRESENTED/SYMPOSIA/INVITED LECTURES/PROFESSIONAL MEETINGS/WORKSHOPS
Papers Presented/Mini-courses
Summer 2012, 
Mini-course: Hurwitz Theory (with Dustin Ross), Universidad de Costa Rica, San Jose’, Costa Rica.

Summer 2012,
Mini-course: Hurwitz Theory and Orbifold Gromov-Witten Theory, Beijing International Center for Mathematical Research, Peking University, Beijing.
August 2010, 
Wall Crossings for Double Hurwitz Numbers, FPSAC, San Francisco State University.
Spring 2010 
Mini-course: The Moduli space of Curves, U.Utah, Salt Lake City (UT)

Spring 2010 
Mini-course: Hurwitz Theory and Applications, IMPA, Rio de Janeiro (Brazil)

Fall 2008 
Mini-course:Orbifold Gromov-Witten Theory

From Top. Strings to Integrable Hierarchies, SISSA, Trieste (Italy)
Invited lectures
Spring 2012 Boston University, Geometry Seminar
Rational Double Hurwitz Cycles
Fall 2011 AMS Special Session in Algebraic Geometry, U. Utah, Salt Lake City, UT. 
Open orbifold GW Invariants
Fall 2011 BIRS Workshop on Geometry of Calabi-Yau Manifolds, Banff, Canada.
Polynomiality phenomena in Hurwitz Theory
Summer 2011 Workshop on Recent Developments in Orbifolds, Chern Institute, Tianjin, China.
Open orbifold GW Invariants
Summer 2011 International Conference in GW Theory, Grenoble, France.
Open orbifold GW Invariants
Spring 2011 Oberwolfach Mathematical Institute, Conference on Tropical and Symplectic Enumerative Geometry
Wall Crossings for Double Hurwitz Numbers
Spring 2011 Brown University, Algebraic Geometry Seminar
Open orbifold GW Invariants
Spring 2011 U.of Michigan, Geometry and Physics Seminar
Polynomial Families of Tautological Classes

Fall 2010 U. of Connecticut, Geometry Seminar
Polynomial Families of Tautological Classes

Fall 2010 U. Arizona at Tucson, Colloquium

Tautological classes on moduli spaces
Fall 2010 U. Arizona at Tucson, Algebraic Geometry Seminar
Open orbifold GW Invariants
Fall 2010 Stony Brooks, Algebraic Geometry Seminar
Open orbifold GW Invariants
Fall 2010 Columbia, Algebraic Geometry Seminar
Open orbifold GW Invariants
Summer 2010 Giornate di Geometria Algebrica, Gargnano, Italy

Orbifold Open GW Invariants

Spring 2010 AG Seminar, U. Georgia Athens

Wall Crossings for Double Hurwitz Numbers

Spring 2010 AG Seminar, U. California Davis

Wall Crossings for Double Hurwitz Numbers

Spring 2010 SoCAG, San Diego

Wall Crossings for Double Hurwitz Numbers

Spring 2009 Geometry Seminar, Politecnico Milano, Italy

Tautological Pairings on Moduli Spaces of Curves

Spring 2009 Combinatorics Seminar, SFSU, San Francisco

Wall Crossings for Double Hurwitz Numbers

Spring 2009 MSRI Postdoc Seminar, MSRI

Why should Algebraic Geometers Cut and Paste Graphs

Spring 2009 WAGS, UC Berkeley

Wall Crossings for Double Hurwitz Numbers

Spring 2009 AG Seminar, Cal Tech

Wall Crossings for Double Hurwitz Numbers

Spring 2008 Colloquium, U. Colorado, Boulder (CO)

When Moduli spaces play together

Spring 2008 Colloquium, U. Western Ontario, London (ON)

When Moduli spaces play together

Spring 2008 Colloquium, U. Oregon, Eugene (OR)

When Moduli spaces play together

Spring 2008 Colloquium, Colorado State University, Fort Collins (CO)

When Moduli spaces play together

Spring 2008 Topology seminar, CINVESTAV, Mexico City

Moduli Spaces and Hodge Integrals

Fall 2008 Geometry Seminar, UT Austin

Orbifold Gromov-Witten Invariants

Fall 2007 Algebraic Geometry Seminar, UBC, Vancouver (Canada)

Gerby localization and GW([C3/Z3]):

Fall 2007 Departmental Seminar, UM Flint (MI)

Counting curves and... tan(x/2)

Spring 2007 Geometry Seminar, Northwest University, (IL).

GW([C3/Z3]):

Spring 2007 Geometry and Rep'n Theory Seminar, UC Berkeley (CA)

GW([C3/Z3]):

Fall 2006 Algebraic Geometry Seminar, University of Illinois at Urbana Champaigne, (IL).

Evaluating tautological classes using only Hurwitz numbers.

Fall 2006 Algebraic Geometry Seminar, Columbia University, (NY).

Evaluating tautological classes using only Hurwitz numbers.

Spring 2006 Algebraic Geometry Seminar, University of Utah (UT).

GW([C3/Z3]):
Spring 2006 Algebraic Geometry Seminar, Michigan State University, East Lansing, (MI).

A Topological Quantum Field Theory for Intersection Numbers on Moduli

Spaces of Admissible Covers.

Spring 2006 Algebraic Geometry Seminar, Ohio State University, Columbus, (OH).

A Topological Quantum Field Theory for Intersection Numbers on Moduli

Spaces of Admissible Covers.

Spring 2006 Seminar on Moduli Spaces and Representation Theory , Princeton University,

Princeton, (NJ).

A Topological Quantum Field Theory for Intersection Numbers on Moduli

Spaces of Admissible Covers.

Spring 2006 Algebraic Geometry Seminar, University of Texas, Austin, (TX).

A Topological Quantum Field Theory for Intersection Numbers on Moduli

Spaces of Admissible Covers.

Spring 2006 Algebraic Geometry Seminar, University of Utah, Salt Lake City, (UT).

The Crepant Resolution Conjecture: Examples, Computations and Work

in Progress.

Spring 2006 Algebraic Geometry Seminar, Northwestern University, Evanston, (IL).

A Topological Quantum Field Theory for Intersection Numbers on Moduli

Spaces of Admissible Covers.

Spring 2006 Workshop: New Topological Constructions in String Theory, MSRI,

Berkeley, (CA).

Evaluating lg l g-1 on the Hyperelliptic Locus Knowing only 1/2.
(and Localization...)
Fall 2005 Progress in Algebraic Geometry Motivated by Physics, BIRS, Ban_, (AB), Canada.

A Topological Quantum Field Theory for Intersection Numbers on Moduli

Spaces of Admissible Covers.

Fall 2005 AMS Special Session on Algebraic Geometry and Physics, University of Oregon,

Eugene, (OR).

A Topological Quantum Field Theory for Intersection Numbers on Moduli

Spaces of Admissible Covers.

Summer 2005 Algebraic Geometry Seminar, Universita' degli Studi di Milano, Milano,

ITALY.

Counting Bitangents with Stable Maps.

Summer 2005 Algebraic Geometry Seminar, Universita' degli Studi di Pavia, Pavia, ITALY.

A Topological Quantum Field Theory for Intersection Numbers on Moduli

Spaces of Admissible Covers.

Spring 2005 Algebraic Geometry Seminar, Johns Hopkins University, Baltimore, (MD).

Topological Quantum Field Theories, Admissible Covers, and a Deformation of the

Class Algebra of the Symmetric group.

Spring 2005 Algebraic Geometry Seminar, University of Michigan, Ann Arbor, (MI).

Topological Quantum Field Theories, Admissible Covers, and a Deformation of the

Class Algebra of the Symmetric group.

Spring 2003 
Algebraic Geometry Seminar, Universita' degli Studi di Pavia, Pavia, ITALY.

Frobenius Algebras, Topological Quantum Field Theories, Hurwitz Numbers.
Evidence of Teaching and Advising EffectivenesS
TEACHING:
Cavalieri received the 2010 and 2011 Math department outstanding graduate instruction teaching award at Colorado State University.


Year
Semester
Course No./Title


Cr. Hrs.
Enrollment

2012
 Fall

Math 672- Algebraic Geometry

 3     
                  8

2012
 Fall

Math 472-Intro to Topology

 3     
                  16


2012
Spring

Math 366- Modern Algebra

 3

     28

2011
 Fall

Math 676-Intro to Moduli Spaces
 3     
                  6

2011
Fall

Math 366- Modern Algebra

 3

     31


2011
Spring

Math 670-Intro to Manifolds

 3

     13


2010
 Fall

Math 676-Intro to Moduli Spaces
 3     
                  6

2010
 Fall

Math 472-Intro to Topology

 3     
                  11


2010
 Spring

Math 571-Grad Topology

 3     
                  9

2009
 Fall

Math 570-Grad Topology

 3     
                  17

2009
 Fall

Math 161-Calc II



 4     
                  52

2008
 Fall

Math 472-Intro to Topology

 3     
                  5

2008
 Fall

Math 281-Intro to Math-Thinking
3     
                  19
Course Syllabi, Assignments, and Other Materials

Course syllabi, assignments, lecture notes, resources  and in-class projects for all the classes above are available under the appropriate class links on the website (follow “Teaching” link):

http://www.math.colostate.edu/~renzo/
Development of New Courses and Programs
Initiated the Cooperation Program with Universidad de Costa Rica. Every year since 2009 CSU has been sending a team of two professors and two graduate students to teach 2-week long minicourses at UCR in San Jose’ in advanced topics. This has been an opportunity for CSU faculty and graduate students to share an interesting mathematical and personal experience, for grad students to teach a more advanced course than they usually teach at CSU, for Universidad of Costa Rica to see a representation of mathematical research occurring at CSU and for CSU to have qualified applicants for graduate school. Two undergraduate Costa Rican students applied for grad school at CSU, and are currently fully funded graduate students at Texas A&M and at University of Porto.
Worked on experimental course Math 281-Introduction to Mathematical Thinking
Math 281 was run as an experimental course. The course proved challenging for the students, but several of the students reported after one year that it was an extremely useful class in their mathematical training. I am aware of three students from my math 281 course now applying for graduate school in mathematics.

Taught two graduate Topics Courses Math 676 (Introduction  to Moduli Spaces, Orbifolds in Geometry and Physics)

In these advanced courses research level material was presented in an original way to a substantially diverse audience of graduate students. The courses presented material taught at CSU for the first time.
Worked on the development of undergraduate Topology. Cavalieri is now teaching math 472 (Introduction to Topology) for the third time. The class has been developed from a very basic introduction to point set topology to a broader and more abstract introduction to the area. This appears to have met the approval of student, as witnessed by the progressively increased enrollment in the class (5 in 2008, 11 in 2010, 16 in 2012). In 2010, per request of a group of interested students, Cavalieri taught a follow-up reading course in Algebraic Topology, based on Fulton’s book Algebraic Topology:A First Course. The structure of the course consisted in having students lecture to each other under the supervision of the instructor. This was a very successful model, that should become part of our baggage of instructional techniques.
Other teaching

2011    Spring    Independent study in algebraic topology     6 students (undergrad)

2010    Spring
Seminar course on Hurwitz theory               6 students (grad)
ADVISING:
STUDENT ADVISING/GRADUATE SUPERVISION


UNDERGRADUATE STUDENTS:



Summer 2011 REU: David Allen.






Geometric Wall Crossing for 5-pointed Double Hurwitz Numbers.


Summer 2009 REU: Andrew Kiluk.




Hyperelliptic Hodge Integrals.
Summer 2008 REU: Andrew Kiluk (with Hannah Markwig).


A cut and join equation for three-cycles.
Summer 2008 REU: Alex Larson (with Hannah Markwig).


On the existence of degenerate intersections of tropical curves.

Summer 2008 REU: Brian Mann (with Hannah Markwig).


Tropical Geometry: a technical lemma.




Summer 2007 REU: Pete Troyan.





Expressing lambda_1 on the hyperelliptic locus as a boundary class.
GRADUATE STUDENTS:


Current Graduate Advisees:

Summer 2009 – present. PhD adviser: Dustin Ross.
Dusty has two papers published in peer refereed journals, two papers submitted for peer reviewing. He has been invited to lecture at the AG seminar at Columbia University, U. Studi Milano,  U. Utah, UBC, U. Michigan and has lectured at AMS sectional meetings and at  an international conference in Banff. He has accepted  a postdoctoral assistant professor position at University of Michigan, starting in Fall 2013.



Summer 2009 – present. PhD adviser: Eric Miles.



Eric wrote a Ms Thesis titled: Bridgeland Stability Conditions. He has spoken at Greenslopes about 

his research. He is currently studying the Stability Manifold of P1xP1, doing collaborative work with Daniele Arcara.

Fall 2011- present. Master adviser: Douglas Ortego.
Fall 2012-present. Master adviser: David Allen.

Graduate Degrees Completed Under Your Supervision (past 5 years):
Steffen Marcus, 2011, PhD (Brown University).  Coadvised with Dan Abramovich. 


Eric Miles, 2010, MS. Bridgeland Stability Conditions.

Post doctoral mentorship
    Dung Nguyen, 2012/2013, co-mentored with Dan Bates.

Current Graduate Committee Memberships (excluding those chaired):

Marc Shoemaker (PhD, U.of Michigan)

Eric Schmidt (PhD, CSU).
Graduate Committee Memberships (for past 5 years, not including those above)

 Marc Krawitz (PhD, U.of Michigan,2010) 

 Eric Schmidt (Master, CSU, 2010).

CV SECTION 4:  Evidence of Outreach/Service
COMMITTEES

Executive Committee
2012-2013

Math 281 Committee 
2010

Hiring Committee 
2010-2011

PROFESSIONAL AFFILIATIONS AND ACTIVITIES

Member of AMS.
Refereed articles for Advances in Mathematics, American Journal of Mathematics, Bullettin of the Canadian Math. Society, Bullettin of the London Math. Society, IMRN, Michigan Journal of Mathematics, Proceedings of the AMS, Transactions of the AMS, Journal of Geometry and Physics, Geometriae Dedicata, Commjunications in Mathematical Physics, Selecta Mathematica.
Reviewed  two grant proposals for NSA.

Organizes FRAGMENT,  a geometry and number theory seminar joint with CU Boulder and with the participation of Chris Hall from University of Wyoming and Anton Dzhamay from University of Northern Colorado. 
OTHER ACTIVITIES/ACCOMPLISHMENTS – SERVICE/OUTREACH
Summer 2012 
Mini-course on Hurwitz Theory at Universidad de Costa Rica.

Spring 2010 
Mini-course on the Fundamental Group at Universidad de Costa Rica.

Spring 2010
Initiated the CSU/UCR(Universidad de Costa Rica) math Institutional Partnership.

Fall 2009 
Speaker at SACNAS annual meeting, Dallas (TX)

Fall 2009 
Plenary speaker at Math Day, CSU.

Fall 2008 
Represented CSU at meeting of the Southwestern Universities consortium about the teaching of proofs.
2

