Moduli Spaces in Rlgebralc
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Math 2as v (winter 2022)
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Main Plon for the rest of the quarter:

Importont tools for
studying / creating/ showing the existence of
modull Spaces:

o currently: mixing in  ine bundles

o then (probably): some deformation theory

Our focus, as always, s on how to build
robust, adaptedle, and wversatile tools.
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Example where the (ocus s nonreduced?
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’l better dan "L trivial on Q‘bm' <

X
%“ “we have o ke bundle Moo Y and aw
soMOrpasm - T M -f-,-. L.



Buads 7

what (S the Statement we ek ) Q
N

A,
T | poper + hypotheses
Y loe Maetherian

(onsier diagroums.

(b%'- I\’:’M%:-, i;\\l\% -_J\x
LA J | T
My~ 7/— Y
Inferpret this 0sS a FUNCTOR  from
(Sthemesy v ) . (Discuss))

(z-Y) — et of such diagrams



Theoram  (with missing ypothis€y 6 connedid ?
This FUNCTOR is representable by some Y-scheme
Y, =V

oy
Tronsla tion: *‘“'Hf‘;if A
X — .
9
a4, T LT
‘\\,\ —

Moreover, Y, —Y is a locally closed embedding

VA~
-")



foncy-sounding  vestarement:  this  FUNCTOR
is a [bally dosed subfunctor of V.

Reasons 1o Uke this restatement:
Thre is no additional content.

It s useful in oer situations (eq. if Y is o stack)
that we wont discuss mow.

It sounds complicated so you can impress your friendf)
It & eositr o prove.
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Remark: If Y (s reduced, them triviality of & on £ibus
implies & & o pullback in good circumstomees.

L invertible sheaf
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the fiber X, then
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D) TMH—L s an isomorphism.



More on O- connectedness:
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Theorem AN X
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Initial Remarks:
) TS generalizes Mumfords generalized SUSOW
Lemma (fl belian Verteties p. 39

2) ThiS question (s lotal on Y, <6 We can assume
Y is affine, for tample.
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How can uou tell if a line bundle (s trivial?
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I X is merly  proper,  qeemetnically  connecied, and
aeometrically veduced, whot @n we say?
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Next  how about the genertd case? (diScuss)
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