Main Pomfg

e

G Mﬂhy NC $o|i+on.s (GHS, Huxw}
can be constrocted in 4 onitied
Ully

o Applied to vnstuble D- branes w/

B#0 +his leads fo @ detaqiled
desceiption oF lower D~ branes af
NC Solitons

o The description of D-brawe change
in this frame vork involves an Exquple
of I-theory of (¥ algebres , BOF
extension €Oy, .- @ Mth meth
Sheoctore which may Play Some role

in Futvee developments.

U



Outline
() NC gtometry ond field theory

Q) Solvtion generating transformation

(3) Application fo tachyon condensatio
in Skeing theory.

@ Eine kleine k- H\eory
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O N geomedey has ids oviging in GH:

. ) ‘ﬂTiﬁf-
Uq!: [g.,’)]= 1 > Ulte)= € <
Lie aly. Groop ¢|ement
(6 -6 T )
Ulfll‘ll)u(f‘.‘t)= ( U(fl"‘rl, Gﬂ'ft,
N ——r

Proj. rep. of Abelien grovp
?1;‘ tansletio in phate space

The Weyd teansform is @ map between
clm.'u] dynamical Vatiables Flg.p) ang

GM operator O L §.) ¢
6; '-'(sl;j‘-jdfdt Utfa‘) ‘E(ﬂ (‘J

Flgp) = Jae’ e"P‘Q*f’A 10 14-6%)

often vied in Study of Sewi-clossiced
Cysteme. 18



This defines NC R* vig

a éj‘= Of'ﬂ

6'9: 3"
Wl fxq- 3 “th)slx')L !
2 X

X'z (8:p) 6% | (k=)
-a NC algebrg of Fens on R

(o iR"' " wl 6 Symplectic Form )
Detivaives (weye)

éa'r = i [P.04] A Oa,.r‘ '1'[5. 0}]
o 9= ~i0; ad X; i1 nafvres

detiv 0p.
C 'ﬂ-ﬁl pl&’l‘lﬁﬂ (ﬂ"ﬂ 3 ﬁ )/Jr

M. §F| 1R H e Culnty) ]
meo =) O; € B(N) (bowmded)

m<o = 5; e K(N) ( compact -icheat
n B(N))
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We delfine NC Field theorieS in terms

oF ~fiads on NC R W/ * prod
a.OPS on K

~No0co limt ofF NeN mettices

It is naturad (and appears in D-brenes)
to introdute qauge Fields An thet gavge
unitary toans For metions on N:

P b->UéU Ve UN)
D:d=20-[A,8>VDé U
In (omplex toor 2= (X'«iX')NZ , G=2NG
Dadh: -6"a '6"A, 6]
:-6"[¢ §]

and i kg s é'([c,z]u)

1€



Given an action SCA ¢, ] W/ UH)
Qavge Sym ndry ) the e.o.m. Will HanRey
Covatiantly :

S LV,

56 ok
Since we only need @ Dé -F-¢
= DU -~ UDOD - LID this only legoess
DU =|. In Fiaite dimensions QU= |
= U0zl , bet this is not trvein UCR).
A teansFormation w/ OU=| bot UT# |
Will tuke & Solvtion to G qavge in-
eguivalent Solvtion Since iF VD¢ |
U i¢ not & gavge Symmeity.
Now DUzl = VIVO=0V0 so

LU =49
i§ a Projection operator QU= =
Vs mwmdr/&

<XV = ) DLIY:= ¢x 1)

Ly



So, @ Non-vwitary Uometry will
genefate Qavge ineguivelent Solotion
Yo the e.o.m, oF NC gavge theowry

The canonicel exemple i &4 power of
the ShiMt operator

S:Imy=Intd n=0,,- -
§'"= 1, bot
= (1-Fa)
W/ Paz 1030l +1A] ¢+ Inadhe)



This folotion carries Flox
F = é(fﬁf]*l) s * Py

and has enérgy
E= anen (Fy +VEh)

o When ¢.=0 this redoces 1o the
pure gavge Floxon' olution

o Deopping gavge Fields the win tedes
to GMS Solilen @t 6 >0

¢ Trivially extends to R™, the divecgene,
oF the energy @i B0 s in
accordante with Deerickt Hhe®
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We Can generelize to vortex solns in
a theoty W/ tomplex ¢ (#8) and NC

puyx V) [ VLR x (K] 4evge Symmeéiry
W/ 9avye Fields Az

S= 4ET- ¥ {0 e0F 0 0780 4)
-~ Vies-1) ~VIdé-) :

Gavye Sym: ¢ VN_{
C->UCV
ct-ve'Vv
choosing U= S", V= S™ gtuerctes From
bhe Valovm = |
b= S S"
c:£"3$"
ct=¢Mas™
o« N vortics + m ank -vorticec of
beoken VA).
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These ideas Can be applied 1o the
NC Field theotiel which arise from

vnsteble beane Systems in @ 8- tie)d

Tn the &= -B Convenkon C Seibery, Vit
the opn Shind pasem. Q¢

NG ¢ ©6:='B
Metnic : G* *(au'lB*B
Coupling : G = 4 dgf(:?rr.r By '
Cons.dee for exampfe q 0Da€ n
bosonic Sti;ill% w/ tachyon § and

ag from leved Htvac.

Toen 01 Byyae and Constroct
Seer (& A) in Opetelor languoge

()



Sefs * :"796__‘;92'25) Sd‘} s Trd
(

L= Fhid-)(F*e %) ¢+ - - j
+{Fl4"l”0"ﬂt $ oo
-V{é-1)

w/ htlo)=0 (CFT, BIFT)

Vie)= 1 (Sen)
Acting w/ D=5" on vae 0:1,C:a.A:0
qweld tb= U‘Pnl
c:= 5§38
An> O

This is @ localized Soln, asympidic
to Closed String vecvom.

higher
J?ﬂ'uj



To Compuie the energy note

Dé= DF =0
Sinte they vanich in the Vacvom ond
thig is peeserved by Solh gen. teond.

hI8-0LGE)'s ht-d)(1-Pa)= hED R (-R)=0

So this and higher order terms from
DB do net conteibute.

Only the Potentiecd W/ VIiéa)= P,
Contriboles and gives

T;;c= (JrrJ"-f'n'lEﬁ n Tas

-~ the tension oF n DA -branes



Commen ¢

o As in HKLM andlysis, the speciom
of Fluctvations inclvdes J(n) 9avge
fields and tachyon in Gdjoint w/

Vin) ¢ U(H)

e Improves over earlier teeatments
in thet Mo d'B = 20 |imit s needed
~hente this desceibes D-beaner G
solitons et Finite 4

¢ The anelysic i easily extended
to other Systems - 6.9 Dp-beans
as Solitons oF D9-0% i OB vsing
NC ABS extention of vortex

Conkiguae tiong



K- *hﬂorz g_fpﬂig

Untid tecently, the basic tools (foncons)
of Glsf.bMic i-opdaay ( h“"""*"f’)’; hondogz,
(ohomology) have been soMicient +o
(ompute the chatges ob Solitons in
freld theoty
topologiced Abelian grov
I%O:g - ( charga) "

With the odveat oF D-branes we haue
needed to generelize +hic ‘o

Spates W/ Abel:
ue]:;r e llan grosp

Whith is one defn of K- theory
( Hiﬂ.ﬁll*"ﬁﬁ)
Wiken



In stodying NC soditons we need
'non commuietive algebeaic topology!
C* poeraton Abel;
a'ggbm —> elian gMUP
Ck-theory of C* elyebees’

Consides Fon example #he tonstruction
of a D} From «OF- D?. Thi involves

$=S
C = se
In @ Commotehve theoy we wvovld
have ey
Cam S;:..“#



To relete thic fo ind(S) cons,
the Pollowing §enesel; edion o ¢

N= L(s') ON  basis,
%, 16)= ﬁ'_” neZ
Le} Po) € Cols) - € aly.oF Fous on S
T+ deteemines an op. on N in the obvioes
way:
M; vee) = o) ¥(6)
2.9, P=§: tukes %o Y bt

hos ndex D tinge N TonS over Gll integers.
To generalize S et

M, = (pan § ¥als), n20]
and

P = proj. op. onfo M,



We can detine @ (Toeplita) operefor
Tp= PMp © Wy,
Which generalizves §
Te:n i S"

The index th*® e Toeplite ops
(Venvgoped trisha) t+hen relstes the
index ofF Tp o the winding nvmber

of F: -
ind Tg = L (Fdf

This example @lso provides 4
Simple  example oF the extension
theory vb  Beowm - Dovsles- Fillmore

Whith enders into Heeper gspeeds
OF this Suvbjeet



We have
Ty - Ty € K (K)

&8 T To-T = P, £ e
and +hvt @ ma p

T = C (5Y)
C* alg. of : C* &ly. o} Fens or
Toplite 0ps ¢!

whos¢ Icemmed ¢ K (H) :
O=2K=>T7T =2C,(08)=>0

The clessibicetion of these extensions
wl 7 teplewd by ¢ genteel c*

ala. @ is telated to k-homology'



Questions

|. Can N( gtmek/ be vied !fftd:W/
to Sivdy the haed problems in

tathyon condensetion Such as thy
emetryence of closed steings?

d. Can the solrion genecating icke
be e/ to tonstrvet D-branes in
DSFT

3. Are there generdlizetiou of
D- branes involving meort  Genered

C* alyebros?



