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Abstract: In this lecture I'll discuss various aspects of 4d N=2 and 5d N=1 supersymmetric QFT's in the 1/2 Omega-background (and along the way
try to emphasize some relations to the 3d N=2 theories discussed in this workshop). Central to this story is the Nekrasov instanton partition function
(or topological string partition function) in this background, which we will obtain through abelianization as an integral of a ratio of Wronskians of
certain special solutions to the relevant Schrodinger equation. We will argue that a slight generalization of the above partition function solves an
associated Riemann-Hilbert problem and defines a section of a distinguished line bundle over the moduli space of flat connections.
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A few different. sed-ups:

bd M-1 SYM

aﬁmwsxbmh//j reduce
$ on RYxT% with T°> 0

3
yd N=2 SYM

dim ensionall ‘J reoluce
$ on IR3xS’, with S'50

3d M=y SH
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Also:  yd N=2 SYM

J/ reduce. on /@3)\’ S,é

3d M-y ST i

with MG - M///L’dwz (E):

+R¥lpp]-0

=0
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Then: 54 N-1 SIM

also neeck SuUlz)y rotadion
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Y 13 (6.* "62-)/ 2 (»)
in the (2-ba &dena{. ( o o BlGra)/,
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Wtsﬁfy: yd N=2 0::.0:3 has SJnrme@ Jroup

Sutz), x SU(z)R X Sulz),

t R - ?jmmdcy
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_7;;/5 we are whesested -é"'.Q- éadymaﬂa[ {: X ¢ ¢ ks
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[ha& that the 66- bandle over S’ is also known as tx? Sf)

~P relalion bo 3o V=2 theories
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The +2- éaaéjma»d.'. -efﬁafim‘/j Aefines
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¢ L.
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The 4 Q- badkground, effeclively Aefines
a 2d stfzzé) ﬂtwj on d:
i 0 ; X i j‘é;
¢ Ce
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More in.fglbfa 1rom dualily chan:

inTR 3d sigma mode/

wilh {arfé ] <«
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Nole {at éoaaa’afj condition
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T has, we Jncl that the 2d N=(22) #eay on CxCc is

Jovirned in the TR é} an object }1/“‘(9_ (¢, T, a)

e
¢ Ce

o Howis W, (0 (¢,T, 2a) defined ?

l r
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&—0

. What are UV éwﬂday conditions 2
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o Tle Borel sum is not definecl alon g ‘witiaal " direchions

where the Bore/ {I'msﬂm Ads 5})(7«/&!/‘(5&5

g
%,

c

Borel plane

~—Pp h/u,,cp (¢, T, a) (s prece-wise constant in (B end,

" jumps* across the cribicas rzys.
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The cribical dinedhions C2 corresponaol. bo te phases

& = arg Z of BPS partides i the ya M=z J:fj

These pactides may be visualizect as saddle trajectoies

L the 5;:&0//&/ nefworf )l/&[ u) iy

Hence h/a’(p tncodes the 4 parkide spectrum /
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e 1f the yd N=2 “eoy has a md{'é couglecdt desariplion,
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So far, we have impliatly assumecl that the ya W=z Cheary
has a weakly coupled. desarjplion as a gauge thy with gauge gp G

coupled to some maller.

We have also /Mﬂ/’bgg chosen a 'stundad Newmane ' 4V 4 oundary
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i 'I—,;, he Z; R the éaanda{y condilion is bhen specified éj a pomt UE B 7
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o The suptrpoteatial h/u,a. (¢, T, a) may be Frrmulated as

(g opes Fba:;p/é
(XAJ (V ):":‘ £

W, g (67, 2% )/ da5 S
7(5(7"”")5 e " Yz e 9%

in the complex Darboux coord 7;}

and. ap(i: are bhe Bore) sums in the direclion (%

/
‘od. =z f 5(2,6)d2
of the quantum periods g A;18;

Pirsa: 22060087 Page 19/22



Chaﬂﬁe af éouﬂday condibion eg. across isolabecl critical rey:
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So f“’ ) We ’7/““5-"'661 on 4 Mcmf'g coupled region C 5

However, the defivbion of Wy (€,T, &) as “'jwm'*zy
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o example: jpure Sitz)
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