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Abstra
ct:

Enumerative
 geometry 

sinks its
 roots many c

enturie
s back in tim

e. In
 the last decades, id

eas co
ming fro

m physics
 brought in

novation to this 

research
 area, w

ith both new techniques and the emergence of new ric
h geometric

al stru
ctu

res. As an example, Gromov--
Witte

n theory, 

focusing on sym
plectic

 invaria
nts defined as co

unting numbers of cu
rve

s on a target space, le
d to the notion of quantum co

homology 

and quantum diffe
rential equations (qDEs).

The qDEs define a cla
ss of ordinary d

iffe
rential equations in the co

mplex domain, w
hose study re

presents a ch
allenging activ

e 

area in both co
ntemporary g

eometry 
and mathematica

l physics
. The qDEs define ric

h invaria
nts attached to smooth projectiv

e 

varie
ties. These equations, in

deed, encapsulate inform
ation not only a

bout th
e enumerative

 geometry 
of va

rie
ties but even 

(co
njectu

rally)
 of th

eir t
opology a

nd co
mplex geometry.

 The way to
 disclo

se such a huge amount of data is through the 

study o
f th

e asym
ptotics

 and mnodromy o
f th

eir s
olutions. This talk will b

e a gentle intro
ductio

n to the study o
f qDE’s, 

     
  th

eir r
elationship with derive

d ca
tegorie

s of co
herent sheaves (in

 both non-equiva
ria

nt and equiva
ria

nt settin
gs),

     
     

    a
nd a theory o

f in
tegral re

presentations for it
s solutions. Overall, t

he talk will b
e a surve

y o
f th

e results 

     
     

     
     

  of th
e speaker in

 this research
 area.


