ADDENDLN 16 : FINITE ENERGY SEIBERG- WITTEN SOLUTIONS
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__THUS, WE LET = W‘fwmf ITS USOAL RIENAVNIAN NETRIC ANVD ORIEWTATION,
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GIVCE IR 1S CONTRACTIBLE ALY oF THE RELEVANT BUWDLES ARE TRIVIAL

- AVD WE WILL woRls WITH EXPLICIT TRIVIALIZATIONS,  THUS | THE ORIENTED
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 WHERE N, §) = (x ,wg)), THE SPWOR BUNOLES ARE THEREFORE
RS0 TRWIAL So THEIR SECTIONS (L.E, THE SPINOR FIELDS ) CAV BE
IDEWTIFIED WiTH GLOBALLY DEFINED FOWCTIONS O R .
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__FOR CONVENIENCE WE Wil). OFTEN ABUSE THE NOTATION AND WRITE
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_ LTHESE RBEING APPLIED CONPONENTWISE TO SPWOR FIELDS ).

___ THE DETERMNANT LIVE BUMDLE OF L 15 LIkewiSE TRIVIAL DS 1S THE
 CORRESPONDING PRINCIPAL (1) - BUNDLE UW) <> I —> B .
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_EATERIOR QIFFERENTIOTION ( CHRISTOFFEL SYNBoLs ARE ZERo ) so
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_ NoTE THAT, AS EXPECTED, J, SEWDS POSITIVE SPNoRS W= (0 ) To
_ NEGATIVE SPINORS AD WEGATIVE SPINORS W = (4 ) 70 PoSITIVE
CSPINORS
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SIVCE (SW1) INVOLVES onLy THE RESTRICTION OF B, To POSITIVE SPIVOR
FIELDS 1T wiLlL BE CONVENIET T0 _DROP THE EXTRANEOUS ZERO PvD WRITE
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(BUT KEEP 1™V ThivD THAT THIS 1S A NEGATIVE SPINOR FIELD ).
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WRITE A= A;dx' . THEn Fy =dh = 5 Fydxiadx’,
VLl
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_NOTICE THAT THE EQUATIONS PRE oMLY RATHER NILDLY NONLINEAR (on
CTHE RIGHT-HOND SIDE OF (SW) ). |

 RENARM : _IT IS PERNHAPS WORTH OBSERVING THAT THESE EQUATIONS DO hiWE

_NOVTRIVIAL SOLDTIONS :  LETULS TAKE Y = O ( FoR BEPSONS WE WILL DISCUSS
CLATER , A _SolwTionN (A Y ) To _(SW) wiTh P = O IS $AID 70 BE
REDUCIBLE ). THEN (SW1) IS, OF COURSE, IDENTICALLY SATISFIED AVD
(SWA) BEDUCES To THE STATENEWT THAT A 1S AN ANT)-SELF-DUAL
UL - COVNECTION , _ONE CAN CONSTRUCT SuCH THINGS AS FOLLOWS @
LeT Fim s ﬂgj,BELﬁSnoorH VECTOR FIELD on IR ,3,,, F - (F,R,R D,
LET A 7 T Zl: ,cic:,; BE THE USLAL LAPLACION Or R pvo whiTE
A F FOR COF L AOF AF ). VECTOR IRENVTITIES GIVE

 CURL (CoRLF) = - AF + GRAD(DWVF ),

.. Now CHoOSE. F 1o BE (ConPoNENTWISE D HARNONIC WiTH NONCONSTINT
CGRADCOWF ) (E.G., FuCKx?) = (&Xcog k'), 0,0 ) AM SET
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- AT THIS PoINT WE REQUIRE A SPECIAL CASE OF THE FANOUS W§!7’25’V_BOCK
-FORDULA.. LORICH | 1IN OUR PRESENT CIRCONSTANCES , READS

S e
8. ,E;DH P+ Z‘. NAVE ST 75 DL .

_AVD CAN BE PROVED BY DIRECT CALCULATION. NOW, USING THE FACT
THAT (A W) SATISFIES P, = O, ™IS BECONES I

AR PP
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. THLS, SUBSTITUTING (7) WTO  (4) AND USING (9) GIVES
Qo) ANPNT = - R NPT - ARe LY, (R b EIIWS
HEY]

- 2RE W, (Fa HF ) TWD - R LV, (B, +EOKY)

. Now WE EXAMIVE THE LPST THREE TERNS iy (16). By (5a )
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_ OUR FINAL EXPRESSION FOR A NlPH FoLLOWS FRoN THESE AvD (o),

)y 0 ,"FPI),Q, = -2 Z:, v, ‘l’” —l‘l’ '-1‘! - M’ Jw ~w' xw
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IV PARTICOLAR 4‘.),“,.??!.'.7_',,? © oN ALL OF IR So THE FuveTion. . . .
xX —> npooh™ {RH-«-’-» R

1S SUBHARTIONIC ON ALL OF,,,,IT?"'.

RENARK : FOR BASIC PROPERTIES OF SUBHARMONIC FONCTIONS SEE

. FounpATIoNS gF TIODERW POTENTINL TREQRY = N.S. LANVDKOF, SPRINGER-VERLAG,
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| CONSEQUENTLY | THI5 FUNCTION SATISFIES A NEAN VALUE PROPERTY
_on R speciFicaLLy, For Ay T >0 Ao Avy xe BT

R hPoollT ¢ Ty 5 S voontdve.
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S WHERE B tx) )s THE CLOSED BNLL OF RADIS  PBouT X

T - o
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_FOR ANy £ >0, THUS nw¥ix)ll =0 FORANY XE€E M 1.6,
¥ =0 »ps REQUIREO. D

RENARKS ;' WE BRIEFLY DESCRIBE N FEW EXTENSIONS ANO GENERALIZATIONS

FOR coppAcy I, NOTE THAT THE SOLVTIONS (A W) To THE

 SEIBERG - WITTEN EQUATIONS GBVIOUSLY GIVE THE ABSOLUVTE iwhima oF
- THE FUNCTIONAL |
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LTHE R 15 FOR CONVEMIENCE ),  USING _Ttl;Ev,,_,Q.ﬁ_‘NE!ML‘,WE!T«?.EEN&Z;GK‘ B
CFORNVLA ONE CAN SHOW THAT THIS FUNCTIONAL CAN BE WRITTEW (N
TERNS OF THE SEIBERG - WITTENV ENERGY FUNVCTIOVAL
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EDY) = S ( u_tzf,,w,’% g,.lﬁ;:ﬁgf{u?@lﬁ*)o n‘)dﬁvm.& -mrsc,w ) iy,
M ' ‘

SINCE THL ¢,y uf’) £M3> S Hlf;’fi 171 )ehm3 WE FIvD THAT

CUF (AW SATISFIES (SW), wew

b “VM" *’sw’l + */w‘*ut A )alwg =0,

CTHVS | IF 8 % O WE NUST f_jiﬂﬂimﬁﬂ;iﬁ v} .I;‘)ﬁak_,, ,; E 0. WE CONCLUDE THAT

LE 1M DDITS A RIENANNIAN, NETRIC WITH. Now-NEGATIVE SCALAR CURVATURE,
_THEN FOR .ﬂﬁ’f 59)“’*_ST&'Q‘JFVQE@)TﬁﬁCOR’RESPONDING GRIENTER, ORTHONORDAL
FRODE BUNDLE ANY SpLOTION (A¥) To (SW) SATISFIES ¥ 20 avo Fy 20,

e NOW  THE INTEGRALS IN_(13)_AND (M) _HRE_GENERALLY WoT

MEANWGFOL (FRITE ) on THE ivcbnnﬁQJIM}ﬁT NAVIFOLO. ﬂ?"’ INDEEQD,

.JF_WE DEFWE THE ENERGY E(A Y ) OF A PAIR (A, W) SOTISFYING
M) Aw_ (5a ) - (5c) ow RBy( 14) _(WITH § =0 ) onE CAN.
SHowW THAT _FINITE ENERGY INPLIES NOT onLy THAT ¥ Z 0., BUT ALsO
CTHAT. A s FLAT (1B, Fy20)
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sy EL/LLP) : jm” C Z: NV LPH T+ »»L”zpu " Z |1)o/vo:..

Thew  E(AY) < inPLES WEO awp FyzO
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. PROOF : WE USE THE SANE NOTPTION AS IN THE PROOF OF THE PREVIOLS
_THEOREN. SmcE THE ASSuneTIon THAT ¥ € 1*CRY) wps NoT usED

. ONTIL_THE LAST PARAGRAPY OF THAT PROOF WE NPy USE THE IDENTITY
.01l DERIWVED PRR TO THWIS,

A_SWIPLE_CALCULATION SHows THAT

Tt et ) i)t = g
" So (}\V) BECORES
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HEY '
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 Zv PARTICOLAR | n¥W 15 SUBHARAONIC ow IR . SvCE E(AY) <
~anpues § ., 0" dver < 0 e SIDE NRGUNENT WE USED FOR NYIIT
1N THE PREVIOUS PROOF SHows ONCE AGANY THAT

118) o ¥ =0,
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P2 Py s AVTI-SEYF-DUAL. THYS,
- WE CLAM THAT 1T _Fellows FRON THIS THAT F 1S A HARIIONIC o - FORI]

&) o F =0

L WHERE A, 1S THE HODGE LAPLACIIN ON ~FORNS .

. FORNS 15 DEFINVED B)’
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