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TOR A LARGE CLASS OF d=YW=2
THEORIES THE ModuL/ SPACE (M,9)
IS AlLSe THE ModuLl SPACE OF A
HiTCH/N SYSTEM (WiTH S/MGULARIT/ES)
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THIS GENERALIZES A RESULT
OF CHERKS + KAPUST/N AND

FFOLLOWS TROM THE CONSTRUCTION
OF ol=4 N2 THEORIES USING

M5 —-BRANES,

[HE AIM 0F TS LECTURE 1S
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e RKE A LIMIT oF LOW
ENERGY él CRAVITATIONAL DECIPLN G

—=> REPLACE N5 BT Suk)
(2.0) SUPERCONFORMAL THEORYT

® AT LONG DISTANCES CoMPARED T0
Ry (Xe-XE,) WE HAVE AN EFFECTE

4D GAUGE THEDRY

4D IR ! TDESCRIBRES LINEAR QUIVER
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ABOVE
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CouvtL 6B RRANCH :



| B. ALGEBRAIC CURES |
[ IETING BACK UP To HM-THERY WE

ARE DEFORMING THE CORVE VTR )-s
K=d

AND WRAPPING A SINGLE MGS-BRANE
ON THAT CURVE :
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AT GENERIC + THERE ARE K
RooTS AT £— £, LEADING
COEFF. DEGENELATES.
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L C. WEAKk CoUPLING LIMIT )
TO GET SOME PiYs\caL INTUTION
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WEAK CouvfPLING LIMLIT
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SW CURVE %”IDIFFE:REN’DA—Q

CLAIM: S - $ Ev) \ E(E) =°}
IS THE SW CURVE oF THE

EFFECTIWVE 4D GAUGE THEMRY
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THE
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o DEFIN mon: NORMALIZABLE DEFS §.
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CHO0OSTNG- A DULALITY TFTRAME
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LF. THE GENERAL s'mozﬂ

>

e M THERY oN TR x Qx TR -8

Q: HK Lt—- Fol™D
PREVIOUS Q<= T'C . C= ¢

J
e K- WRAPPED M5 ON HOLOMORPHIC

Curve C CQ) | NTERSECTS
SINGLY WraAppeD C, TRANSVERSALLY,
» DECOUPLE GRAVITY = SUk) (2,0)

THEORY onN WY xC WITH DEFECTS
AT cnC,.. (TWisTED T& FRESERVE

=l N=2 sUSY. )

e SMALL FLUCTUATIONS ONLY
PRIBZ INEF NBD, oF C €@ = T°C



e SW CORVE oF THE D=4,N=2
THERY 'S A HoloMorPHC CURVE

2 <TYC.
e SW DIFFERENTIAL IS RESTRICTIN

OF  Canowical (0= dxda =d(xde)
N\ = Xd=z

o LOW ENERGY EFFECTIVE THEOEY
IS COMPACTIFICATION OF SNGLE
ME oN 373



[?3. MAPPING 7D I TCHN 8‘6@

¢ WE HAVE Now SEEN THAT

We CET A D=4, N=2 THEORY
BV ComPAcTIERING A D=6 (2:0)
THEIRTY oW C,

o TD GET oLR HNPERKAHLER

O - MODEL WTE THEN CoMpPACTIEY
ON Sg

e BUT- BY A kIND oF "Fusvi
THEOREM " WE coulD GET THE
LOW ENERGY THEGRY OMPACTIETING
IN THE CTHER ORDER ...
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5D U(K) s™
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4D W=2 GAUGE
THEORY R‘QS
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ON THE OTHER HAND__. REDUCTION

OF THE 5D U(K)(2.0) THERY ON C =

(F+R[p9] =0
Hewy L _
€as. L BE P =0 aAq =0
E (EEH+1'§E_'5) : (1,0) ®rRM ON C

4+ SINGULAR BCS AT S,

.ﬁ; M = ModuLl SPACE OF
HITCHIN SYSTEM.
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THE SPeECTRAL CURVE

-S
ReTVRN TO C= @c+.w > t=e

QP—‘: stds

7 EIGENVALUES 6F P = RSIMONS
OF DY BRANES

THESE MUsT BE THE ROOTS oF
v N F(t V) =0 !

IN’DEE'D) GIVEN A Sozi/\) o+

THE HITCHN SYSTEM, AN EASY
CoMPUTATON SHowS THAT

= (det(vee, )) =0

(NoTE %(PS:;EO ]. >




MORE IN VARIANTLY :

det (\rols F c€> =0

&

PDEEINES THE SPECTRAL CURE

[N

WORKING IN t=e¢

THIS

*C.

)

det (vf‘_g.‘_  dt ) =0.

det (A_CP ) =0

SHOOLD DEFINE 37 SO,

CoMPARING TO:
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=)

= PIVE PV )

MAKING 1T MONIC WE DIVIDE
BT P, AND IDENTIFY:

K - R@#) vElL .. L R@) = det (v_-tq,t>
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THEREFoQE} THE S-W DIEFL
BEHWAVES LIKE

1) M~TFT(NITE ON ALL BRANCHES
Tor +-o>ts AND

M
Ve N "e - ¢
’\ Lt + ’l‘: ?—':o(

ON ONE BRANCH

2.) FoR L+ 0,0 HE SW
(Q o\'b
DIEFL HAS PolE ) —y s 1 F
L&) it
ON EncH RRANCH i

AS + > o, co RESPECTWELY

BUT  det (M- ) =0

D06 THE MEES ®lELdD
HAS  SINGULARITES
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(WHEN WE ADD FLAVORS OR CONSITER.

OTHER GENERALI ZATIONS WE HAVE
(RRESULAR SINGULAR PRINTS . >




AN | MPORTANT SPECIAL CASE: K=2

B0 - —O&
sz

P ~ (A —Q € suz)

CA'PTEE SURTRACTING OVERALL
CENTER GE MASS OF BRANE i‘fﬂEM)

dr [ M=
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LL‘ . BPS STATES FROM OPEN M2-BRANES W

e e

M5  ORIGIN oF THE BPS

STATES IS FRom CPEN M™MZ
BRANES RETweenN I Mg

( STROM INCER )
-
=
ML g
= =
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BPS STATES IN THE HITCHN FRAME (WORK

—HE TPHYSICAL DERIVATION LEADS

T6 THE TFOLLOWING RULES Fok

DESCRIBING BPS STATES (N THE
H(TCH /N FRAMEWISRK
(KLEMM, LERCHE, VAFA, WARNER )

S2(%u) =0O UNLESS THERE

EX(STS A CURVE Eez [N HOMOLOGY
CLASS Y so T#AT T4 (C) =C

(S A corve IN C s

\

’- <(A) 3{: > & 62.19-’% CONSTANT

AND
ONE OF TWO THINGS HAPPENS :




1. EITHER,

C BEGINS AND ENDS oN A BRANCH PI/NT
= HM wim $2=+1

M~THEORY PICTURE: OPEN M2 -

C

2. 0’12) C = CLOSED CWRVE =

VM WITH 2= -2,



/ —— / M-THERY
Z_' Plcre
/ = /
/[ == /
/
| — i
N.8, FOR sucH curveS < Xowp=e

<KEMARI<‘. FoR SUK), K>2 THE

BPS STATES ARE MORE (OMPLICATED)
A-ND [NVYO[VE ISTRI/\[G UUEBS_” >




5 TWS TR, (S6RD 'S
FoR K =22

WE HAVE CoNSTRUCTED THE Xy

AND VERIFIED THE PROPERTIES |1-§
ABDOVE

THE KS TR ANSFORMATION S

AND T 0,60 ASYMPTINCS
EMERGE VERY NATUIRALLY. . .

CoNgECTURALLY A GENER ALIZED
CONJ‘TRUC.WON APPLIES To <> 2.

TR S THC CoNSTROCTION
WE TuN To NE X1






