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20 years ago in Kyoto

The 38th Taniguchi Symposium in Mathematics kyoto, December 1996)
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Many summers in Aspen

by Sav Sethi
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At Kavli IPMU

Advisory Committee Workshops
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Freeman Dyson at the Ramanujan Centenary Conference in 1987:

The mock theta-functions give us tantalizing hints of a grand
synthesis still to be discovered. ... My dream is that | will live

to see the day when our young physicists, struggling to bring

the predictions of superstring theory into correspondence with
the facts of nature, will be led to enlarge their analytic machinery

to include mock theta-functions...
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Eguchi - Taormina

18 August 1988
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Elliptic genus of K3 expanded in N=4 superconformal characters

F(r) =) (Nn1—2Nhp)q" =90q + 462¢* + 1540¢° + 4554¢* + 115924°
h
+ 27830¢° + 61686q" + 131100¢® + - - -
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— 2/ —irg B —124 ...

This observation seems to imply that the g-expansion coefficients of F(r) are all
positive and the symmetry of the generic non-linear o-model is just the V = 4

superconformal symmetry, though I have no rigorous proof for it. Of course this

My PhD thesis (1989)
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Elliptic genus of K3 expanded in N=4 superconformal characters

F(r) =) (Nn1—2Nhp)q" =90q + 462¢* + 1540¢° + 4554¢* + 115924°
h

+ 278304° + 61686¢" + 131100¢% + - - -

21 years later...

Representations n |1 2 3 4 5
of Mathieu group M24 An‘45 231 770 2277 57Y6

Eguchi - Tachikawa - HO, arXiv: 1004.0956

8/26



/< 3 moduli Space.

babdo{ oh work N 73;’06%5)

with  J. Gomis , 2. Komagadski,
/V. Sep'b-(g , ol Y meé ‘



For 2d N=(2.2) SCFT.
we (carn that the modnlds pace S‘Fl(f’s,

M = /{’{cc 8 /(/{C&l
! \

-~ -~ F
Gz, 612 X G’L 62 §b
7( D (c.c) Fh'mo\fy ¢ . (Cc.a) P)’fi’h&iry



T‘\/. maM sl?au of K3 S!'jma—m’wclel

(s [:)ca.//y O(4,20) /0(4)* 020) |
Conjea‘fureof b){ Se:bz? (198%)

]7?’0\/6}’) by AS’)MUIJ{ -Momrsm

. uaternion Kahle,
Z (1994)

« cloes mot spUt

¢ mo'é' Lvin K&hlu—-

(Why 2

11/26



To any Knowledse , the oru'Jn'nul 'Proof-
of M = /Mcc*/uca a0 by

D:'xan = Kt\rlunawk’ - Low‘s ( I q?ﬁ) .

"‘ }\ybhﬁi 07L S‘érl‘hay S'ﬂ’na'{m‘y COm/Dw‘ZLM[JW’)
and SU\'D{?jram'f/ amlysrs,



Geomdr/ ,]C MMM»u Spaq,

S - S + 2 §d21 (% (x)

OPE af Lrusl, mm(f]:'na/ opwmﬁrs mzy/ have contact terms .
Sabeﬁ (19¢8)

! CanneaLion oh 7L/\L mo duli S)Da%
Kb\ﬂ[ﬂSOV [qug) 13/26



T) d@ﬂ'&/& /{/L = /{/tc(; X /(/{cq {rom %Ae AJOrld&A{L'é‘
/Pzrsfemfc\/«(, , W use the method  developed )7
/Rm\gahd’hnn ~ Sonoda — Zwitbach (1993) .

/,ch ab - Carvature a]L .Locml ﬁolds {Sba}

_ § o f by < 0060 05t Patoo) Potor)

IxXl<1 1yH1 <L | (
— 14——79)

S(’)Ct “H’)L in't‘tayano{ ['5 an‘h.vg/mm(,fr(‘(/ LN A 49/9/
/f?/\:j ) = 0 WI‘H'\ ()w‘(' WE Sl\r()]ulakfo‘lfl.{é ,

14/26



de Boor . et al. CarXiv:i 0809 .0507) aFPl({d t G
N=1(2.2) ﬁ\eor/ b show .

@@5‘ Ry = go\"x gdzg C Gl G Ao 616;565(0)
X1 1m1€ ] Xk () X7 (DD

— C?Cé—-sf3>
=[c4~cjjiz2 tXdg e

)”eproofMa'né the tt¥ ﬂzwa&ém,

15/26



dt /Boer‘ &‘{'-a[ mlso Cdmlpwl'co{ '7%6 cmrva:@wz mJ'—

.-r
N=2 currents Gl

§am {0y <Gl 6 2o GIGE A7) Gl Grto
X)L 191&]
— (2 e )

'-% CU\V&‘GU\"L ¢ ’71')'-' . Zamgloalc/'){kov me'fn‘c/ )

+ .
C:)L (S ah 0}>4rwfov~|/n/lmec( Sédé«an

oJf [Hodjt bbmc“(/ JB/C’

16/26



How abeut (C.C) primardcs %g oOVL Mca ‘7

CGLGR b0 GF 62 ﬁ(a) X i (c0) fj(o))
= 92 9»5 ( % P, ﬁgg‘@) Aa (20 925 [")>)
/(; 0 ar o Ld@nftf\/

/QQB {f =

d:}i 454(1)7“(0) s smoath

o A — O .

17/26



Rab T 'L']C 45@(1)7(“0) s smoath

o X — O

:> M = MCCXMCQ

77\“5 Condition is Violated
(n theories withh N= (4,4) Su}pﬁrs)/mmefr\/’

18/26



N= (4. 4) SCFT ! ‘I‘saperw,rrznfs GLI , @,’i

Cc.c) and ( C. a) ?H'Ihé\,ft‘é\) ared }"e/q,‘{’co( by

Sy (2) try
R Symmetry %A‘(O) _ §d2J;T(?) </>,i (%)

77\,6 gU(Z)Q S’\/th&'fry AISO éeneru‘f'@
New OPE sinaw(@r{h‘és I

XA;(ZE) CISJ (w,w) ~ __/YZ‘L_’L I (w)

19/26



Y
R -
N
QU
\
N
[l

C)‘L_ch))
oty

20/26



MS('ng

X, (2.7) <[>J- (w,@) ~ —2 T, tw)

e f?no{

1<) 1l ~ [7{@_)3)

MNie Mk = Mak 752

I

21/26



1<) 1pl<) (A )

= Mae e = Mk e

(c.c) f’)r.‘marr'{,s ore g\‘bema( ove v MC,Q.

= M does not SF(/V(T an /(/{c,c)‘/(/{ca.

22/26



We can also compute the cuvvature o N=4 Supercurrents
over~ M
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Summary:

The curvature is generated because of the need to regularize.
Otherwise, the x, y - integrals vanish.

N=2 superconformal Ward indentities imply that the moduli space splits
if there are no OPE singularities between (c,c) and (c,a) marginal primaries.

This condition is violated in N=4 SCFT.
This also happens in other cases with extende supersymmetry, e.g., tori.

N=4 supercurrents have non-Abelian curvature over the moduli space.
= N=2 subalgebra cannot be chosen consistently.
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Happy Birthday, Dave!






