


Motivating Problem )

* holo marphic €ns  not lcalized = “sees” while space

—Goal Pmbe 1’090'0\”/ vv/ holo / mero fns

X C0mPaC1’ Ri@mann Surtace (d:ma:)(;/)
&: IndepenJen+ holo. €ns? A: | (constant)
Q: inde pendent mero. £ 57 A: oo

(X independent mero. £ns w/ prescribed poles/))s ¢
A finite ¢ inferesfing...




Divisors ae 3
£ A IR

£ mero on X: X corve = F“(U)J (T.p').(O) set of pPts
Det: Divisor (A)J a fTormal sum of pts of X
LﬁA:Zm; P;, m;e_2, PJEXJ sum i$§ ‘F;nlr’i'&

Divisor of €: add Qs/poles
w/ multiplicity given by order

t@2)=z-) (z-i) 5




Line bund/e '+

of Divisor
D T R g PRy

oOption | L0 oOption 2:
Trivial bund le, +W isted bundle,
Section w/ Pole Section w/o Pole

4 N &{ 4 \\

‘ \ ( Tran sitign) ) ‘ ]

' ) , Fonctign /) \ ’
AN y \\ i /// > ~—

2 — Trivial i zation

*Section w/ plefzers & Twisted section w/o pole/zero
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'S]LarJf vv/ frivial budle &
L twict all points in N, get OO

= holo. section of @(&) & section of (9 w/ Divisor N\

& Dwist from each 2erp (f’ale) mcnemenfs@ecremenﬂ) Cw[ @(A))

L— ch,(6®))=2m,

Implicit description of O

g(b)55hea€ of merg ftus f W dwlf120
it &=Zmf, , fep: has lowest order = -m;
f “better behaved ¢ Fhan, 1S

l()(a“y free ramk | O-modvle =2 line lundke!



Deriving R-R 6
/\_/\_/ .
Split p & wy &t L 4N 0 Suffices Yo show tor & =5m;p.
20
0-0—=0@E)—- I3 —0
G) Ik ohly Jditeer @ ¢l th D :'?J" Sky (vaper  §heof

h;
TP:: d: . Cofféspanck +o 2 CkZR of 0,@7

M; (‘T(O

S ——— m— i O e—— —— O ——— @ @ e—, @ e

X genus g+
H'()= R (e H " ()= €% D W) = H'(0)=C?
- X Compact =  holomorphic ths constant = H'(0)=C

j has sopport of dimension Q = H' (=0



D@rn’vmg R’Q (@) /

/\/
=
[l

0— H'()=Hew-C —H(o)~ How)~H(Y)
G
R(O)+h )= K (6)+Zm+h (06)

9 ) -laGE]

h(E)-h (E)=c(E)r]-9]



R-R  Twferpetatin Sy e

e O

o 2 -(9- ‘(E) = Hd(x/ *
. h () i(li))/’rl ((2) h@)) E- valgd /-&rﬁfa 2
| (

L‘O@(D)) W“"k Yo b( 2 i i \ . Ok CJ {bf m:: | Fa'es @
£ L a,
leS‘*ﬂl("' P P'; 27 Pﬂ) ‘P- ao 4 Z ﬁ

i
(2) 46 extend loal mermwavphic €ns 4 glgbyl S o C”'W"Iki,v

Poblem;  ghstrockan s Vo

(315 arreton to (Z)J Colnomg'ogy Class whith & ngt
affect 203 (yanish on $0:3)



Sl vy,

Anmlx/hc H(E)’H(E)‘L(E)H'g ’l’opo)og:ml
O—eﬁ—e_(z() ") =0

index 35 =00 Wer Do i imiokon b—e \/
ter 3¢ = holomorphic sections of E = HO(E)
Gker dg =H'(G), by L-E.S

. . 2
Q"% 0"'(e) > H(0) = Hife)

index 3 =c(E)*l-9



Inc'ex T}\earemg C{

R-R & prototypical index theorem:

Ved'or lounc“ff V on Ssurtace :
(V) - (V) = ch, (v) + rank(v(1-9)
*Hirze bruch- Riemann- Rach® X compact, complex

ZEK (W) = §, ch ) td(x)
ﬁAJﬁyah Smger mdex Thm: (?“pfac, X CmpT

index D = § ch(D) H (x)

T S W
Cimlysfs topology
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Sources:
- Complex analytic and differential geometry, Demailly, section 6.10
- Riemann Surfaces, Donaldgon, section [2.]



