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Whol we have shown se Far s that :

f )

ha \Mm‘;kinj inhsrnﬂd if we mke o very

S.PE{il:it chorce of insertion P‘i: Fer the

Pit‘i'ul’l' - tLﬁngihj nrqrn‘}nfi.

Bt = €0 = fow =
F

one should werry abeut contributions ot +he

l:'uunlnts of tHe relevant fundamental domaim,

Nknll' l*C F F"' ‘hﬁ; Elmpu"?ﬁﬁﬂn?

A} gemus 2 the Teichmiller space is

H, = {'[m : '['"’=’[J Im T >0}

(T e period matrix of the surface).



We need to "mod oot bg the alﬁjruup of ©
SP ("l' Z) 'Hll"' preserves (I.hh 3) +Hi5+§,

So we allew matrices that act on the

I\ﬂl’hn'hg‘lj (ﬂn, 0z, b, by) Ihe:

«a b 00
cd o o0
Yy 0
T w 0 |

A
Dtnn-linj the 2*2 blocks [L b must

have :
ATC:CA, B'D:=D'R ' 0600
’ 0 ) 00
AD-C'B=1 X Y | 0
y W |

acts on the peried matrin L.
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Se the action on Ftrinl matrices s :

(TI Tn) (THX Tn.*!j
—
iz Ta Tavy Ta+w

In addition:
- Il"'l. T‘ll ? o

=

So we Find For Hie Fundamental demain :

TI. 11 i T"‘-
=Z = =
= b — x ——
= = ==

——

Whert are Pﬂi:i“& Lﬁundur5 l:unhi':uﬁnn‘:?
1} Tl or L2 = |o°

Here, —> @

Atick, Moere end Sen > No contri buhon here
iF there are o physical tachyors .



1) le"‘O @

0 — 3

In this limt  the genwc *2 vacuum emergy 1S

related to o preduct of [-luop tadpoles.
.-F

But : %
($ )z = O
(the F-twist precerves Hd N=1 susy)
No contribution here.
) Tm Tn=>0 o ImTu)>InT InTa

The inhgrund contains a factor giving

At of the g=2 worldsheel wrapping

around the Xg’tl (f‘rnm q 'huiﬂ') and
e (From F-twis?H) circles.



Im T\ ]-l'ﬂ Tﬂ. ) @
Im Tz Im T2 !

< = R* ITm T+ Im T2
~ oAl

In T Im T2- lIm ttl]l

Tn terms of 1Im T = (

Now, ?n;'n'}hiia ofF Im L cemes 4o the rescue:

CIF ImTi»0 of fixed ImTs, (T Ta) < TaTiInTa

- I Im T2 =0, can prove
ke (numerator)? <o S 2> <@

CTE Ta Tup fixed and (Tm ToY'= Im T iniz,
obviews +hat S — ©°

Vpshot - E'E
contributions here.

What obout 9>27
" the kirds of twisis Hat

denomi aator = O

danps infEBTﬂhc‘J 0o Lnundnr5

First, Jets simphif

we need to consider...



Tuists © higher gerus

A priori at genus G, one has tc consider

aV  possible twists consic fent with .

Qb a'b" - Ggbg dg'hg' =1
* We peed not worry abew} twrste which

preserve <Spacetime SUSY,

- He can new prove thal, wp to chiral chiFis

on Lusus’ one can map any Twists which
Ll‘l‘ﬂk SUsY 4o

(1,..,1,f4,1,.,1)
" A —~— ol
ﬂ.-t.!lhi L -;uf_hg

One does this using modular transfor mahons.

First, consider the cace g:=a.
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) Suppose no “subtorws™ has twists Yhad break

Full  SLgY. Then using SL(2,Z) sub g coups of
SF [l’f, f) , @h Grrange +o Lm’e (1; l; ¥, ?l')'
So  he only cases o werry dbout are

(L), €, f0) , (1), g, Fq)
The generators of the §=2 modular group are:

e (1,),£.9) /



®

i) Suppose some “subforus" dees have twisis that
break +the Full SUSY. Possibilities are

(F' q*ﬁ'{;): (F' Fg: FS.- F) .

De ? 1 =)L
(f.q,6, F) =, (fg, F,Q)E{E—f (1), F§) /
Upshet: AN g=2 <SusY breaking tuicts —o
(L, F,6)  (up to chival chifs),

Hlmn.'l‘ nLnu'} 5}1? Three imPﬁri’nnf fnrh’:

) Among elements of Sp (29, Z) are malrices that
dlow one to permute different “subtori

2) 1 an even # of subtori with twists on
(@i, b)) that break all Susy (From GibiG'bi'-21)

'?'] “ﬂl’ij SP{"I' E) c srflg‘ Z), can *ll'!E

(LB F) —> (1)), F, 1)



Fuﬂing +n5i‘“'-"‘ 4=2 focts with 1) - 3) = @

m.'lj need Ho cowsider

S f
N ,
_'v-—

ne twists

So, why might A=0 at hgher gmm'?.

Firsh, consider massless states in the f-loop -

2D

This = drace over 2 p} functions, mv\hiplied 55

*| .
{ Fﬂf f invt. } 5'}&1‘!5 .
L f anti-invh

S f @ éﬁ\l:’ (?) = (R*+ (V)W) e

3 ﬂiﬂ'? - hol.

1,3



Yuu can  convince qnuruif- +hat :

3 qud ® oF £ invl. and £ anti-invi
Fl“jﬂ“l states (Mi‘un“, Y mass |Elre|s}

- They give equal and opposite contributions
h the trace over 2 pt funchons

' uhrhgn‘fﬂ'l ctates dcrauple (M. FESH“)

So, higher genus vanishing might be a
(onsequence of the very Symmetric nature

of  fhe spectrum.

Is there 6 more 93“"'" ;'}uru? Maldacena;
Gbser, Iebarey

ﬁ!rknps there ;‘I-j +he mIS]cFT Rlyahov; Wi iten

Corres pondences have inhruh‘ns mplicachong

Skt

for nen-supersymmetric medels. ,
E. Glverstem
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Eg. the correspondences invn\uins Yd CFTs have

(in the 't Mooft Lmt)
a“/ ., Cxpansion —P expansion in ——.:_—"‘
R Vg N

=

, 2
ﬁsi E}Lpan;iun —> expansion \h gm N

Tn cases where one has & non - supecsymmetric

conformal fixed line (+o a\ orders in YN es well
obtain stable nen-Susy

OF

as Gy N), we wold

string vacuo shal exist at arbitrary values

the Euupling Gst.
\ n ) - —'_?i".
eom: (-g)= 9, (-9 9 HP)= ¢
Lu:kgrouhd V() =p

no st dependent vacuum Ehtfgﬂ!

T'ltn, 5+nbili'l-5 of 5pq.:.anE



0F course, in the (Adss“ss)/p tases, we ®
)

are "hl"’tihﬂ aLuu'l' the effechve l0d cn:m'agicnl

cons Fant. (Fﬂsa', in those caces In the Flat

space limt the spacetime theory tegaing gusy

awey Flora | fined \loc)).

More interesting cases:

{( AdS, ® $%) x In‘\rernﬁ“ /‘-1

In these cages, we could tallc aboul the net

internal space

AdS, xS - R

4d cosmolegical Constant. The
does NOT &Hmnpac-l-i['ﬁ i the
limd so by breaking SUSY on the internal

space one would Find examples where there

i< no sporei-imt SVsY.



Cnmmen‘l’& E

) The AdS,*xS® geometries of interest arise as
Reissner- Nordstrom black heles. In non-SUsy
gituohons it can be very ditficolt + find
Stable  such ¢alns (eq. From mfﬂpping_ branes)

becaunse

S o= (gt O FTa s MPWP
— ¢ealare @ can be Forced to tfalee VE\s
which break SD(I,'Z) W ‘Hﬂ?ﬁ fﬁuplE to

feld <fr.
So it is useful o ctart with Hyeories

fiw  scalars (13 Gsymme i C ocbifolds)

with



3) The orbifeld we've been discuscing net ®

ﬂh\\j has
A’I“ﬂp - f\'l*h.?_-_ ‘r?' = O‘
Lu’f ﬂ'lSn lnnc

Al’lﬂp = Edh.- Q_ unnish‘mg
A2 eep - Caém, O nteqrand

In gqe nern‘, examples Yhat might come

ot o AIS/CFT corvespondences invalving

nen-susy fixed lnes would have
Al-hqp = h*;-}“r -z ()
bt wowld not necessarily have vanishing

Puin‘} by p-in‘]‘ on weduli space o genus
1,2, ... surFaces, T, there need NOT be

6 bose- Fermi degeneracy in the spectrum.



