on ZC’OM

D - hStanten Cal CAAL’AS (A
c=1 S‘('hg Tl’\eo‘j

baseo( on Wovrk with
Bruno Ba(f"\%&r A \/[C’:('v~f ROO(NBMQZ

/190%.0363g
19(2.0%130

mofld..skee* ‘G)Ymul&h'a_h of 3“‘"’\'3 ‘Hﬂeo (‘j .

Pe/«,«lom& expansion
D « D+ +
Ie 3 35

[asympbohz seres
- féS’umma:Han? 1

+ D M Stontong -(-ije;(- S?aceff\W\-e

N 6)\
‘ .

— > S’rfq,cf

=




Polchowsk: ‘94 Green , Gutpede '9% Sem 719

{-i- ﬁrav{h%'dvm.g rastontons J

o NO 13(> P.V\",\c" P(e AQ(‘:\I ah‘.oh (o) -g D - S"‘ﬁV\"bV\
Presc«ri p’f‘ﬂﬂn ( many ndirect af:sumevds £r
dheir CohMLth + CLMQ.“s@C,y Ckecks )

Awl-{c,; Pa&-e_g( S"YMC/MC '
S Cor(ecﬂl-\'ls\a
D- *«94 n measu

N\g dx e_o o @

JAD -es4 \_’\/_\/
/ closed wnﬁ
Owm l dude via
OMM Y\orwwﬂ.:mf\\ov\ QNC,AASkQ* wyf 'M((j

Kived '°_3 MB orgument g
[S-J&@l‘ﬁ N Iﬁ) MQM o C=| %\3]

* DG'W‘jev\CQ due to open sh.kj medes
on D-tstentons,  camce( between clmﬂramg
of A«'(‘-(e,rw —ha‘;o[ocj e <



‘ta'Sc,LeJ‘ §u§sch~A ‘86 Po\ocu\ask( ’94.

Full treafment  requres
OP&V\ -+ CIOS-QA SFT ge*\ 19

Goauq c—f’ this Halk:

To learn J—L\Q m(c 0{ D—ﬂAS"aw‘v\z\
Computehivn 7 C=1  Shing +heory

-Crow\ 4he wovld - sheet PQIS'PQC"\\/‘C ,

ouided bY (a ron-pert. Completidn o)
e dudl MM

C=1 Si—ml\.j ‘H«em«j

. The O)\luL known beSonic S"Vﬂ'\j %6473

4

thoat adimts

J wovld - sheet C(QSOA[)‘\“(W\
J/ Spese - tme  mterpretahin

v Consistent %lkal/\f\kw\ Pﬁr‘l. +l«€oﬂ



wovld - shee4 CICSCn'P‘“bV\ ;

CFT
X° @ C=125 Lowille @ be ghests

S [4] = ;L'; §(94>)z+ G R¢ +/4€2b+

A V& states / vertex cper=turg
<« / are SCmHanvS woves off
ﬁ\c" chumu‘i PO"'@V\:"&G«Q
- —00 (Q ¢ )
j\/ S( ) _L Fep ¢
(Q-2p) ¢
| couulle momezrﬁm ( S(PX €
P2o
leg_r‘)ele fo’tc-hN

closed shmg asymphtic  stedes .

b 4 tiw Xo
Voo = Js & VP
1

-—
-

PIe



Dual mabix gmmm mechancs

= SQalPV\S (it 06 free femiong

\ o2
H= =9 ——‘Z:Xz

phage space 2

N T

cloced s«hn\'\j

= collechne exc: fafiown o‘e
. N\

Eflectve  interachion strength

3. = 2;_# (h=1)

> Moore , Plesser | (Rﬂﬂ\ﬁoo(am ‘91

<1 - 2 SCaH'emV\ﬁ)



NOH,P@(MBM'?N ComP‘o(—fbn Of MQ M

) " ° =
- . R,.(E) = (RP(Eﬂ* = (R.(e)) |

““'m oB" .
/\ ©RE®=RE)

|Ru(e)] = IRpCEY]< 1

“e=1” ’ -
o R(®) = (R, (&)) Vv

IRp(&N < I, IRu) (>




S‘\'fKC}hJJQ O‘G PNJ-\Z(Q/l\o(Q 0#\()[?*\/\&-&

W “closed S‘J‘V\"’ﬂ %pans*hry\“

A.’k - Z (_/.:_)k-l +2.9 ‘_/4:’:}:/(3}

=0
~
BOTJ— feS‘ummeo!

J
+ 2 e:—27!"'\/* Z (}‘%')L‘A:::ﬁl“-)
n=i L=o

D -instanton Rxpansitm

- L
[ Aosence of O(e” ) effects

— an accideat of c=| 9{1,,\,:3 %eayj
. ot least m closed shing Se ety
ithout F22T - branes. .

( f‘O?Q/\ St“vﬂ’\ﬁ Q’x‘?anf,m“

I



We now durn 4o dhe wodd —sheet Loymulaton
of D -mstanton - mediated
(e/acclMsu\;{) closed Sf‘n"ﬁ amF(Hucf es

%D—(‘V\S*l-an'w\’\ boumé(afj Co'ndz'-h\a-yL

I. c=l| S“"{n‘«ﬂ ‘H‘ICOI’S‘

the su‘mples“l- clacs of D -stantons
are « Zz - ih S"(av\‘l’bhs"

(D:n‘d\\v(- n XO) & (Z 2 - brame in Lcouuiucx

gZ?-(V\S’*

D A

“/Ge/mM:on bobmce,')

S



zamo,oddn?kovz ‘94
There s a more genersd —@wl~3

//// of 22 boundary states

e oo
Z2 (m,n) lzz(mlv\)>> = § _CIFP '@' (P) V'P>>

L .‘m)

,@Jm ) (p) = B Shh (27mP) Smh(zwnP)
thL(sz)

“(m,n) 22 - mskenton”

(m,n)
S TR S
(Mlh‘) 22""\34 - ’Pé'l. '—(\? G, D) ( P-) (‘al‘)
_ mn
)

[ Bﬂ COW\P&H\S(W\ usrHa MQM) we wll UV‘C(MJQ

that (m, () 22 -hSanton Q(m«(»{lowfes ) a,dﬁ
with  multie  dstantns v Al my | 1



1 — WStandon con i buhpn

ey, closed slwﬁ 1 -4 amplitde

_ L
() \Ud.»j ovder ~ © 3
N

N gdf & ¢ VESY <V Z:,@

game € 2 -mstadon

22 ,x°
r t \
; xo - /.0
D- mstanwtm e e v sml,\(—n—w) e wH s mh(mo)
odnnli
VSV\P&CC
= M e 3% 27 S (- 4 smh® (Tw)
&"_W
co - dependence
/ agre€s we =l " MM
—Q'x once Lov alh [c.l@asraes wi  hrpe 08" MM
by Ma&-c\;\{tﬂ W MQM etc. 1
N-‘-“_" fov (1,0 22 - asfoandsig

8me



L
@y next —to - le_admﬁ order ~ &Ry

-?owr d ‘%%S‘ :

cancel [eg - &ﬂh&jewc“( .\
i 4o shang Coll. modg
(W) @ &Me open .,3 -

O~
® GO
Giii) @ [Ea o
Rlchoask 94

(iv) @@ g""’j a fowte amlofsu&tj
/

O(35) correchtm t Szg /

A conStont ambiﬁw'f-[eg

(AY Sen : ,G(x 0\9-’\/:3 open + closed SFT
7 rigorsus but +akes wovk !
&sme‘,

\) (B) BRY ,F;x '0_15 W\&“‘d'u\?j with MQGM

(”W"%Ca%)
not 4% princs p(e Lom  wordd sheeA

net e



MG M pre dchon «E;v 1 - mstanton  Condi bubdm
-1
o 1= i c,[osec& S"“"\'ﬁ de(IMe at order € 35.53

o« W (_‘Z::;_w - 1) SML\Z(TCOB

°
>
—o-o-0-0-00000"

° nuume,n'cg /FDY l'MQS‘f\«\a,\:yj )
- most numen caf ermr caomes «60\4/\ %alwelmj

4
— &
\ e
, tegrafe dovus 2-pt
\/;Eovo Cm\f blecks
O

Cho, Collier, XY I8



Multi - D —mstanton  cenhibution

May need wcude (m,n) 22 - mstantong

+l4,ry\s CJU.* O-’LB (W‘/ i)
bj mn*hd'\-‘/ﬂ with MQM !

e Ml ingtonton  modudi space
p&ramd@/\'z;ea b_«j coll, cood .

(-}

Kﬁ" xbz) c-

Correchon +o measure Lactor

©

<
¢g. a pair o? 22 -mstinfons ot Xf) Xz
(axEY"
: e 2wt -t 2T
© =§§ie R
, =t 7Gt) 7(it)
N - — —
[ceuville X° be

(AxE)
L

(axE Y - (2m)%

——
—

n
R



L @ (axE )2 “ = “Vandermonde
(BXEY — (2m)?

N« open Shing techyan
pole ”

@x° ~
7 @XY+ (2m)? Lorenteranm ax

Presc»ri phon .
("/\'feﬁ r'&'("‘e. D - Wsfon ton MOM'

a(m«ﬂ Lcre,n"'%-fw\ COYI'(ﬁM Xy

- —¢ — - ——— 3)(0

Exawsple: 2 - mstentm Cazfﬁnbwﬁw fo L/],_,,
o+ oder e s

N égdxidxz[ @Q +1<—’2> €
+2©@< 2@ -1 > ]

+ N, SA < .



Roclk  fovr  D- mskamtm  Cadpibubm
o AL ot oder € 3

Bj Somé€ Comloinai-o\n’c masrc,
+(,\Q:,j agpe,z ! pro U\’&?& a@"xﬂf\j

_ e th (2m-1) "
M=

4T2m (2wm)!1




Cor\ O(AA?‘W

. C= 4 shnyg theory defiued 63
world -sheeA  genus xpansivn
+ D-mstenhm effects
s hoy\-'PQ/r*l‘tAfloa‘va’Ii/j “Complete

e So Aow, ceshicted b ex clusiw
closed stving amplibhndes | e,y
do not Sadwrate mhnffj

. festore  unitendy bj
- /\ 0 ;\,\M.\«\ﬂ 2 Z-breng
w/ OS M@on kol(:\/ﬂ

"’D (((D'D‘Y\ﬁ 5’}&e” ?

o D-mstenton Conhr brhion  unamboiguouss
+hanks o Borell swmmabsb‘ij v
pert. Seres |
ond absence £ O(eg‘f‘j}) effects

- Spau‘ag 4o C=| S‘J‘vx'l'j



o 36"\-2/‘6\14'20;4’17"\4
- frite tempemhre

w.I,P.{ - 2D 0B sbha /s mam //\

o Lessas v et supershngs



