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\

1 T NTRODUCTION J

THIS TALK 'S ABOUT THE BPS

SPECTRUM O0F W= 2 D=4 FIFLD
THEORIES,

“THE B’PS SPECTRUM OF THE THEORY
ON RY 1S A "PIECEWBE CONSTANT

FUNCTION OF THE ROUNDART CONDITIONS
AT OQ OF VECTRMULTIPLET SCALARS,

RECENTLY THERE HAS REEN SaMt

PROGRESS IN UNDERSTANNNG
PRECISELY How THE SPECTRUM

‘DEPENDS oN RouNDARY ADIMONS

THESE ARE CALLED WALL-CROSIING

“ORMULAE (WCE ) THIS Talk WILL GIVE

A PAYSICA (L INTERPRETATION AND
PROOF OF A FAMoUS WcCrF  oF
KONTSEVICH + SOIRELMAN.



R REVIEW N=2D=Y WALL c&osswcﬂ

ConsmER A THE®RY oN RY
WITH N=2 SUPERPo/NCARE’ SYMMETRY

LET # TBE THE ONE-PARTICLE
H/lBRERT SPACE.

AS A REPRESENT ATION oF THE
W=2 SupERPOINCARE’ AlLbesrA A |

DEPENDS oN THE ROONDARY VALUES
C+ FIELDS AT o0

THESE 20UNDARY CONDITIONS ARE VALUED
N THE MoDUL| SPACE 6F VACUA: B

ForR uef®R , WrRre F,.

/



=1

ToR ALL we @ THERE IS AN

UNBRoKEN ABELIAN GAUGE SYMMETRY

OF RANK ¥, So 1S GRADED

BY THE STHPECTIC  LATIICE |7

OF ELEC .+ MAG. CHARGES, (6F RANK &r ).

.= %,

U
¥Ye

ON EAcCH SUuBsPACE ¥, THE
CENTRAL CBARKRGE OPERATOR

Ze A (S A STALAR,

TENOTE THE VAWE ZyW)




RECALL THE W=2, D=4 Susty ALGERA

A= A, e A,

AQZ (S'thQ,z) %Rﬂ@ w) & IR
M)‘W (P/“ =
Al = ES?I'MH' @@L—l R
QK:F_ , @E(I

— J
{Quz, @473 aRols &
1Quz,Qpr f= RZ €y 6z

UN T ARY |RREPS SATISFY BPS BOUND :

—]

= > \Z|



DET. P = SUBSPAE SATURATING

THE 2PS BouND
= 1ZXQ"-> l

7]

ON THIS SURSPACE

SOME ®PS PARTICLES CAN BE VIEWED AS
B OUNDSVATES oF GTHERS

[Ceco'H'i)FénJ\Q/)L‘En'P,(’SMVa.{'a ) Se_fber-j :‘t Y C'H'e.n-]

Zy(w) 'S LINEAR IN ¥ =¥+ ¥ SO

Ew) = 1 2w)- (EBwlHZawl) < o

—> DECAY oNLY HAPPENS ALING
WA LLS OF MARGINAL STARILITY

MS ( 75;0@ = % U\) Zzl@)/zxz(“\) € TR-\-}



WCF: BE MOKRE QUANTITATIVE
ABOOT ‘"'tow MANY ' STATES DECAY

DECINE THE BPS INDEX

fzkﬁx; w)r= -2 1 (23,¥ (—quS

B?S
Y, u

’DENEF‘% MOORE GAVE FORMULAE TFoR

ASL FoR DEcAYS Y=, +¥2

WHERE AT LEAST ONE OF K‘)Xl
ARE PRIMITIVE.

THE DERIVATION 1S BASED oN DENEFS

MULTICENTERED SolLUTIONS oF W=2 SUGRA
AND QUIvea QUANTUM MECHANICS

THE METHODS ARE DIFFICULT TO USE

WHEN B0TH Y, ¥, ARE NON-PRIMITIVE



< ONTSEVICW é‘l So IBECHAN PROPASED
A~ REMARKABLE WCYF FOR

DT
AN  INDEX _O_CX;MD

YGENERALUZED DONALISON ~THOMAS )
INVARIANT oF A CALARI-YAU 3-FO

We EXPECT THAT

.QC KJ (A) = Sipk (\(, \A.) = Qb—,i?(, (A)

So THE kS WCF APPLIES To
PHNS\cal ®PS DEGC ENERACIES,

THEMR FoRMULA APPLIESTO ALL
DECAYS ¥ — X, + 7,

THIS TALK PROVES THE kS WCF F6R
OM¥.w) IN W=2 FIELD THEORIES



3 THE KONTSEVICH—S0IBELMAN FORMULA

L

DATA :
1 SYHMPLECTC LATTIiCE T

2. CENTRAL CHARGES Z?f\u) uet]
3. PIECEWISE coNsTaNT SL(¥;u) € Z

BPS RAMYS : FOR ue@ |, ¥e T

by = ZzWR =15] % e r]
3] g’

.7

2 Ay

2

N




AS W VARIES ThE SLoPES OF
THE RBRPS RAYS VARY

AS W CROSSER A WALL MS@B\GZ)

BPS RAYS WiLL CoOALESE
N MS X\,X'z.)

+ -

Y‘+¥

£ f ,-Rfy_ ‘ek', = 1 = Q(t"\(z Z’Y:_



SECOND INGREDIENT: A SYHPLECTIC TORUS:

o T NTRODUCE THE  COMPLEX TORUS

T - T¥e ¢¥=2 CFx - <~ ¢

Z - —

¥Ye ' => FONcToN Xyp:T — ¢

\ (
HOLOMORPHIC FOURIER MODES

CHOOSING A BRASIS \Kc For T' =

(e&) o )egzr) GT) ei & C

XY = 6)&?[)(-91



o HOLOMORPHIC S YM PL ECTIC FORM :

T ;4% o’Xx

! ..=<Y'.,r-
OD'.'= —L € XX K €IJ J>

° FTOR E AcH Y¥e T DEFNE A
SYMPLECTOMORPHISM :

<Y\ YD

KY-. Xy — X(,O— G(XMY)

XK' —> ><’2$/ e.xP[<b’,‘('>2g3(l—- c-{X)XY>]

) =<1



ARBOUT THE SIGN :

K ¢S TINTRODUCE A LIE ALCERRA
3

<Y1JX'L>
Cey € l=Cn " <y Yoo €y,
DEFNE A GRouP ELEMENT
69
U = ex Sy
Y > ,lzzj n®
AND  work wiTy Uy INSTEAD oF K

CHOOSE A QUATRATIC REFINEMENT

o (3+(.) B (_’><¥.,Kz§
0”(3’,\0’@’1) R

o (¥)€y GENERATE THE LIE AL
OF SYMPLECTIC VECTOR FIELDS.



EXAMPLE

r=1 = K
L@k @ b)> = abl —al

12

y/R-"W44

T = Q*xﬁ*



Now CHOoSE A CoNVEX (CoNE )/

FOR EACH BPS RAY DEFINE

Q(Kl;u
S,:= 1T K /

Yy v
AND THEN DEFINE :
—>
Ay:= TTS,

Q'T CV



Ay= TTS = TF g™
Q-YC“V -2,V

THE PRODUCT IS TAKEN OVER
THE RAYS [N THE CLOCKWISE.

ORDER (DEQREAS//\IG SLOPE>

A, DEPENDS oN wu /N TWO WAYS

/_T., THE ORDERING OF FACTORS
DEPENDS ON K

L THE SZ(X‘.VL) DEPEND oN u ..



THE KS FoRMULA STATES THAT

NEVER THI.—!-‘LéS)

— Q(Y,m)
Ay= T1 K

L=v 7

'S CoNSTANT IN W AS LoNG

AS NO BPS RAY ENTERS OR
LEAVES THE SECTHR V

THIS 'S A WALL- CRoOSSING
“ORMULA ...



AS W
U+ u—
A WALL

U+

—> EXCHANGE 0RDER (N

4, - Tk

Lycv

L(Yju)
Y

L (Y;u) MAKES A COMPENSATNG CWANGE



ONE CAN RECOVER THE
PRIM|TIVE }_ SEMI-PRIMITIVE

\

WCFE  FRoM THIS TFORMULATION,,,

Ew\% \)Uu_ge.v\ QL\UO\-V\}]



4 CoMPACTIFICATION OF N=2, D=
TIELD THEGRIES

A. SEIRERG- Wi+TEN SoLuTIoN

G - CompAcCT S.S. GAUGE GROUP RANK= T
@ D= 4, N= 2 FIELD THEORY

(CcAN ALSO INCLUDE #HM's )

uw, = < T+ §2'>

1 :Q’j@\)c"‘é C : Uy = <TrE=

< é W  GAVE FoRMULAE TFoR
o Zy()
« LOW ENERGY ABELIAN GAUGE THRY

/N TERMS oF

SPEC/IAL KAHLER., GEOMET2RT




REVIEW SPECIAL KAHLER GEoM:

c £ D FREED, hep-th /97120472
VIEW T7 AS A LOCAL SYSTEM OVER 1

M — M @é?/\/Vlu
! % T Ta

FIBERS = ABELIAN VARETIES

—

TN REGIWS oF (3 CHOOSE A
POALITY TRAME:

r-l: ’_;165 r:V\-&j Tﬂm.ﬁ:ré




CHOOSING A DuaLITY FRAME

M. HAS PERID MATRIX T

_ oy B
4. Low ENGRGY LAGRANGIAN:

5@_ = . I Ty (o(.o.i dz8 4+ @'I* FD_)

U

I T g
+ o QQ’CT_U_ oA F

T —
o7 = ZD&ET_M-) A = [) —-e,

LocAL CoorDS oN T

2 CENTRAL CHARGE EUNCT/ON

ZX(M) — Q. - \del + O‘D'X\MJ /

aF= £ W) Upz= Z (W)
| i @ |




S:W IDENTIFY M, AS JTAGRANS
o AN EXPLIC|IT FAMILY OF RKIEMANN

SURF ACE S) NOW CALLED THE
SEIBERG-WITTEN CURVE.

MOREOVEK, THE CENTRAL CHARGCE
FUNcTioN |S THE PEZID oF A

MEROMORPH(C I-FORM, THE SW
DIFFERENTIAL:

P (\A g’ Asw



BAS|C EXAMPLE: G= SU®)

Y
2. Y EANGN
- MS
// /////
o3
e = 2 WEAK 7
) /’ //.%////’/ '\\ ///
W= A’-?‘L\ //‘/// .',"bL:/\Z
Yoo = x 34
swW y_
-
Ay Onmn = X =
Q. = % X = D % j



SPECTRUM !

2%~ D HM(an, 1) ® VH(z0)

WE
o nNeZ

D CoNJUEATR

}%
Ao = HM(2-1)@UM (o)

P CoNTUVEATE
E'B ol ‘tkq:emm']

KS [DENTITY:

k K -k_ K K .K .k KX

2,-1 "0, a O, "2 4 2.0 6| 4 2p




‘KEMARK: ADDING MASSIVE FLAVORS
GENERALIZES Tug WCF

NM— rer?
Y — ¥ +¥7
*

Tnahvduce constunts ﬁo‘«j p® c (\_“c)*éb C

jc
Xv = Xy TQ‘Q%

¥,

KX,X{;: XY' - X(' (l'_ G-(X)XT,KJ

WCE AGAIN BoLDS WITH

Zm% (w) < Z,W) + mo\\(f



B CoMPACTIFY oN A CIRCLE .

. NOW CoAsDER THE THEoRY ON

2 1

TR™x Sa .

.« L OW ENERGY THEORY IS A 3D
o-MeDEL ¢ R:P— WM

ol (R,x1) — oF (%)

Qp-i = S lA? Ax
)

CPm,I = S,S|%\.D"01 dx*

PERIODIC ]

e SUPERSYMMETRY =>
WAL MUST CARRY A HYPERKAHER METRIC

LET US TRY TO DESCRIBRE (T



T OPOLOGCICALLY UM IS A TORUS
Cl(BRATION OVER ’(8

TT |S EXACTLY M = T¥oRb,
“THAT APPEARED AROVE s




THE SEM|-FLAT METRIC

| EADING R—>00 APROXIMATION !

USE DIMENSIONAL REDLOCTION
+ DUALIZATION OF 3D GAUGE FLEL

f 7 R T
_ = T T —
— —2—" -—M-C.I_J- d_Ob *OL [0V

_ | wk=] —
TR o) JZI xdz,

OQZI — JSDMJI — —CI'_J‘ 0[9083—

THIS DEFRNES THE SEMIAEAT METRIC

%SF: R @M‘c)\ol.q \Z_\_ L%%?E@MTS\LJZ\Z



C THE KEY IDEA

e THE METRIC cj* RECEIVES QUANTUM

CoRRECTIONS FRoM BPS PARTICLE
LOORID-LINES WRAPPING ST,

o THEREFORE THE QUANTUM CoRRECTIONS
DEPEND onN THE BPS SPECTRLM.

e THE TRUE METRIC 3 SHoulD
BE A SHMooTH METRIQ oN M
AWAY FRoM THE Locus (N B
WHERE BPS PARTICLES BEGME M=0O.

® SMOOTHNESS oF g ACROSS WALLS
oF M.S, IMPLIES A WcF,

CLAIM: |T 1§ THE kS WcCF



[5 TWISTOR SPACE A’P?R@ACHJ

WE WILL USE FITCHIN 'S
THEOREM : KNOWING (WM,3)
IS EQUIVALENT T 0O KNOWING

TWISTOR SPACE Z= W xCP'
AS A HoLoMoRPHIC MANLFOLD.

Theorem @ TF (WM,9 ) IS HK

—

OF DIMENSIoN Y THEN :



1 g HoLo. FIBRATION

- ' .

P 2 — QP
U = 75.« (s) M IN CoMPLEX

T SRUTRE S

2 H HoloMeRPHC SECTION
5 o S & O(2)

’E()}:: TIS[MI = HOLOMORPHIC STYHPLECTIC
FoRM ON M

3. ¥xeM T HoloMeRPH(C SECTION
S, CP'— Z  Wrm NoRMAL
BUNDLE 3¢y %"

LI, T ANTI—HoLoMORPHIC T Z =&
COVERING S~ /%



CONVERSELY,

GIVEN

\/

REGNSTRLET THE METR\C_:
Te ¥

FOR

o

L =

RABLER FORM

W, + 1w,

OUR. STRATEGY 1S TD CoNgTRLUCT zzfj.

EXPLICTLY

]

LY
Rk M UsinNg A

"N(cE" SET 0F HOLOMORPHIC
FUNCTIONS ON TWISTOR SPACE:

')(y 5 Yel’



JSE THE TORUS FLBRATION 6F M :

A= (um)”
M

YR

W
FoR S+0w M, 'S NoT HOLOMORPHIC

BUT ConsidpeEr  f .= e ¥

T HAS A FIXED CoMPLEX STRUCTIRE

nNJ

2
WTH K OLoMorPHIC EBERS & (€*)°T

e T HAS HOLOMORPRIC FUNCTIONS Xy

o 70 HAS A TEIRERWISE HOLOMORPHLC
S YMPLECTIC FORM:

T S d XX.' dXK'
= € ——a !



WE SEARCH ForR A HOLOMoRPHC MAP

7

SO THAT: @% — 'X*@II’T)

)E WE DE E/NE /)C t= 9(* (XY>

TR0 ’-J A %b’ d Xy;
% 3. XY.' X‘(d'




WE CAN VIEW

d Xy

Xy,

T, = Ll Ay
ST = Xy,

A

IN TwWo WAVYS:

o KNOW THE METRIC =S» CONSTROCT Xy

— Do THIS FoR THE SEMIHAT
METRIC AND FIRST QUANTUM CoRrECTION

e ULTIMATELY, WE DEFNE THE
7(\( AND USE THEM 70 DEFINE

Wy (MD HENCE THE Wk METRIC)



EXAMPLE.: SEMI-¥FLAT LIMLUT

WE knNow g% = CoMPUTE

T, = —_1 (D, + W _ ¢
= 2 daot 25 doEa
= oAdZ e + d=zr

SOLVTION: DEFINE SX: P*@gfﬁ/z‘,z—% R/zrz

1

st - ’ —
X, < exg[wRS 7, 16, + RS Z, )

|

[ A NETZKE & B. PIOLINE |
{

« LEADNG APPXT To Xy FIR R—>0
« NO Q.C.s FROM BPS STATES,



\ 6 SUNGLE -PARTICLE CoRRECTIONS j

Now WE INCLVDPE THE @RST QC.

& ToR SIMPLICITY CoNSIDER =4,

» CONSIDER A PoNT U, 61D

WHERE A S/NGLE HM  HAS MO

—> DOMINANT CoONTRIBUTION NEAR WUy,

C HoOSE DUALTY PRAME SO T HAS CHAGE
ch,O) J % >0
K K REDUCTION = TARGET

SPACE METRIC I8 A GIBBoNS-HAWKING
ANSATZ 1 [[Seibery Witien; Gogori Ve ; SeibergShenker)

- | 2
q= VRES C—i%’“--ﬁ—A) + V(X)) dR*°

F= %dV xe R*



INTEGRATE OOT Kk TOWER :

\/(?C) = —EL—R——Z , = §

a1 -n_ez %7_21\'0\\1-\_(1_2:% +n)2
o= X' -I—i)(z
= 2wR x>  PERIODIC

inst

\/(32) = \/S-F + V

N

VI _ IR (g & L pe. 2
L 3/\ j

(A (2

fm-’-'_ 2 “%‘Fe
\/ = %;n% € Ko <€7\7’R-1Vlzﬁf)

)
—o’l.rcR.lr\cGal -

~ g TNSTAN TON
CanN TRIBUTION




/\Jow W HAT ARE THE #HoLo.
FUNC"/ONS ON TWISToR SPA cr-—?

ALGEBRA ©F Holo FUNVCTIONI { 'Xg}
oS N TWISTOR SPACE [3 GENERATED

BY:



]

DETERMINE X AND A,

ROM A DIEFEERENT/AL EQUATION

A —

5 Z{TC R Xc_ KM

[

TS = _}__ J?(e d X.. ]

Ik STRUCWURE: <= 1,2,2 -

WD = dx® A (dcﬁu A> \/éxwolxﬁ atx

—> CoMPUTE T - 0, @y ET



WE FIND:

Xaz %:{-: ex,]:[_rc—_sﬂ-o\.,.ic]ae.y-wﬁfa‘g

Ul

st st

%= X,

. .
/X‘Ms: EXP{T%-% + 2 4+ TRY ap h&

Op = %Z (aﬂej%\— )

AT,

inst+ _
X = T NSTANTON CoNTRIBUTION



%CWE;')_: exf)% ﬂ_

¢

_ 9 g‘ o3’ 5‘4—5 -
LTrr_ </ Lt /Qo (I X (S' )
L {(-10) \
3 loy=aR_ 1
XLS) EXP. SMALL
e —
B )

’XQ_CS) =
EXP, — L [ = -a)-R

L ARGE 90 -




EMERGENCE OF ™HE K§ TRANSFORMATION

AS A WUNCTION oF S) X o

'S DISCONTINVOUS  ACROSS THE

RPS RAYS OF THE HWHMPERMULTIPLET
OF CRARGE ((*9,0)

/QX—_'?S'\ Z%QR\}

ACRoSS THESE RAYS:

<,’X€- ,va\. Q

cw

cw
(fxﬁ’—)’XwJ = (_1),

- (/Xe; X Q— Y:T 5?1 )““’



KEY FEATURES OF Xy

1. Xy ARE HOLOMORYHIC oN Z

l. ’X);'?C\" = /XY—I-K‘

S XNy = XGVE)

“ %y ~ ’7(;'£' For R — =

5. L - TR ) )
S@g XY QXP< S Zy(u) } EINTe
SL—:: Xy ex?(‘”m Z (W ) |

6 /XX'CS) TRANSTFORMS
< Q(Y;u)

BY Ky CROSS THE




7 MULTI-PARTICLE c;o/\r—m\au—nows\

TD TAKE INT) ACCOUNT ALL

BPS PARTICLES WE CANNST USE
A LOW ENERGY EFFECTIVE LAG.,
BECAUSE THE PARTICLES WILL BE
MUTUALLY NONLOCAL.

PROPOSAL: PROPERTVES |—(

HOLD FoR THE

EXACT EUNCTIONS ’XY’

USING ALL THE BRS RAYS Ky
W ITH DISCONTINU ITY bel(‘”“)

THIS WILL DETERMINE THEM

UNtQuELY



OBSERVATION : X, ARE THE
SOLUT|ON OSE A RIEMANN—RILBERT

PRoOBLE M,
< R-H PROBLEM:

FIND A TPECEWISE HoLo.
FUNCTION WiTH PRESCR IBED
SINGULARITIES AN Aé\eM?Tcths.>

SUMMARVZING THE Xy RY A
SINGE MAP X (REcAW x(——-x"(xzr))

=, A RIEMANN- BILBERT PROBLEM IN
THE S- PLANE FoR THE MAP

O((F):M-—> T = -0

PIECEWISE  HOLOMORPIC IN ¥



RIEMANN -HILRBERT PROBLEM -

i-> X(5) 1S DISCoNTINUOUS
AcRoSS TBPS RAYS Ky

ch _ SX(%CCW )

Uy,
[RECALL: Sy = TT }{ k) ]
'er QY

2.) A(S) BAS ASYMPOTICS
—O0R S— O,X G&GIVEN BY

%S#(B‘) , UP T0  GO-(1) CoRRECTIONS
_ \‘( s = CX‘S—F —l M-——)VV(

Vo= L Y £ Y, = lim Y(5)

Tow

EX) ST



QXF% -2 Q¥ D NYS

XeT‘

’ S o'[‘,;:, ;+§ 20\3[‘2— ’XY'Q- /)—.g

—

\(/

1 TERATING THS EQUATION
(AS A SUM OVER TREES... )

GIVES THE RulLL INSTANTIN
EXPANSION /

S ZYPLCT CONSTRUCTION 0 Twi SRR @RS




« WE RECNSTRUCT THE METRI|C

y 2 |

—ROM

N

Hw™R

° A S w CROSSES A wWALL ok
M S BPS RAYS 7PILE UP

2 |

Z

U= UT : DISCONTINVITY IN RHY
PROBLEM ALoNG Ay=Aly,
> S?_TGlY'-)'W'Yv.)

=TT
nmo Kn‘&,-rmrz
M0

&
WD W : DIscCoNTINUITY 1S ) ]



T'HUS) THE R4 PROBLEM

REMA/NS UNCHANGED AS W
CROSRES THE wAlL| [F THE

S2(¥;,n) OREY THE KSWCF.

CoNcLusion : X, (45 ) 18

CoNTINVGUS s N B x Q*

EXCEPT A(LONE BPS RAYS
Ly < CF

ALONG Ry, K, TOMPS RY

A SYMPLECTOMORPHISM SO

@\JS [S CoNTINUVOUS




THUS: THE KS FRMULA
GUARANTEES THE ONTINUITY
OF THE Hk M™METRIC ACROSS
WALLS OF MS |

THE RESULTING HETRIC PASSES

A NUMRER oOF CNSISTEMY
TESTS .

BUT... WHY 13 oUR PRoPoSAL

THE RicrT owne ¢

WHY 13 THE METRIC THE RICHT oNE
FoR THE PHYSICAL PROBLEM ¢



)L 2. PHYSICAL PROOE oOF THE kS FOEMUL;)

——

RH IS EQUVALENT T0 A DFFEQ S

Ao = % 53X

TS CoNTINUOUS IN S-PLANE:

ACRoSS Ay //

X 53X — (sx)" Ia:(sy)
= X T X

= AS 'S RoLoMoRPHIC FoR Se ¢



= S X = %J‘(x

STRUCTURE GRouP: S¥MPL(T)

ASYMPTDTICS =S

()

-\ -\-\)
,45— SVAS = A+ SA
é——
Q)]
<N0TE5 043 CONJUGATE TO T2, fe
SINCE Sy 18 INDPT oF Ru,A ..

SAME ARGUMENTS X SATISEIES A
SET OF TDIFEERENTIAL EQATIONS



o

EX= xX 4,
9 —_—
§EX= X\Au
o
/\y\?(: ’X\A'/\
7\5%76: /X(A;\

Ai= STUT A9 & AT

KEY PoO/NT: TTHESE EQUATIONS
ALL FOLLOW TFROM THE PHYSICS

OF THE 4D GAUGE THToRY ||




X = XA HOL0 MORP Y
20 < whg ) ON M

ALSS HOLOMORPHY. .

A;—sz XA, VIEW A AS
_ 8 B BACKGROUND VEV
A X XAR ) oA vm

ANSMALOOS
7( B X‘AK SCALE AND

3
SR
< 39_5. X = XA§ R-SYMMETRY



STokES PHENOMENON

THE $- EE EQ. HAS AN |RREGUAR
SINGULAR POINT AT §S=0,9;
SOLUTIONS EXHI8IT STOKES PHEMM,

-~
AS\ IS CONT UGATE TO #& =

e STOKES RAYS = BPS RAYS Ly

DENOTE STokEsS FACTORS BY Ay

TREMAINING EQUATIONS !
ISOMONODRAMIC DEFORMAT 5N

= STOKES FACToRS by

)

=> CHECK AT LARGE R /N
I— INSTANTIN APPROXIM ATIONS

S,
A = S



Xq. "TAKE-HOME SUMMARY K

1 . WE CoNSTRUCT THE Kk METRIC

FoR QIRCLE- CoMPpPACT IElcATION oF
N=2D=Yy FIELD THEORIES

L. QUANTUM CORRECT ION'S TO THE
DIMENSIONAL REDUCTION MET2IC COME
—RoM BPS STATES.

S CONTINUITY OF THE HYPERKAHLER
METRIC FosLows FRM THE KS WCF

4., ITT (S USEFUL To WORK WITH THE

TWISTOR TRANSFORM AND HOLOMORPHIC
FUNCTIONS ON T WISTOR SPACE,



|10, ConcLusioN |

— OTHER THINGS WE RAVE DsNE —

o THERE ARE STRONG CoNNECTIONS

WITH THE +t* T=QUATONS OF

I
CECotm & VAFA

\

VY = FAMILY oF MASSIWVE
d=2 W=(2,2) QET.

V — R RUNDLE oOF (c,c)
OPERATORS
(<> R c;aouunsm'res>

ANatocy V= 7 WM.



CECOTTI ¢ VAFA DEFINE ++Y¥ ConnecTioN

Vb = (M}Jr C. +8 cﬁ\l)-
VAR (57 + 7T ) e

FLATNESS = tff EouATiens
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