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1 Shalt begm with a Eme{ compamm o oy

m two omd four dimensims. In ﬂw folowing tuble,
Aomd A aw wual 2-spmor wmdices ond we wnh o

PA= P(cH), P*= P(Ir") efe
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1.The confomal stmchwe of C Nf o Supponid gven by s
poduck sPuchus, e w Tamilies of ralvigs beimg the o
famikes of null geodesics,

2.The dab in the above fable o compufent with the
standord way of thnking of twiskow as srmm for the
wnformal goup [1]. Cue o wquied in dumensim 2.
bowever sma tht gnup of mﬁmml mobime of M¥w
wifini ke ” dime whonal. ﬁc “onget " cmformal  gunp,
O(2,2) is chamdbenzed as bemg e goup of holomophic
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W?nml mofns of Cﬂz which cany the weal slice H fo it~
¢
3, Nofe the diffesences im the e-objech amd the walily shuc-
ﬁn.i [1] bebveen te oo cans. omel nibe ahw  thot although
P twiskon fr fwo dmemsions ook {ike anlmngy 2- componcnf
Spon, the conjugation i Aifkunt (becawss we'ie mitiesiod m
40(?-,2) mifead of O(4,3). OF wune one mually naes
Eyy’ B cminake all p»mad bvidbr mAiis : for cxmpk
the familiar conyugatin 2% 2w gwen by Zx= 2% c”“/.

| The basic mgrdint o a  conormally mvariant
quantnm  fuld theoy (CFT) b a Hilbut spae H
of stakes. Rr conformal mvanme om fnds b feke Hb
be a spaw of posibw-eneryy  solubions W* b some masrless
fuld equatioms or a fock spae moddked WY In both
dimensions we aw  wmidering the twalor  conshuchion of
W"' i parficularly elegant:

idmm,o_:éh'on of | B E
pechwe Pssbore kc A
Spacs wmder vookly

stmchus [P:{
Typical e O
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Hew | have wiiken P fr e coswe o PTT ot P
ﬁ"’ PN, thrf” m the bwo-dmemional picks I'm himking o
[P+ md P2 ay tw clogd hemisphures. Stuky  gpeakimy,
WY fr th bo-dmemind  case Shwid b the Adomorphis
Sechion over PR wodws (e  globa  seckion.

Thas m  each case, the tfop half of bwfor
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space defmes WY in 4 notwd way. An alfemabie wyd
wwtmchng WY U b wmider elumentyyy shies  Which give
an orfwgonat  base fo- WY (see [2] fr mon dehiks). ‘.
In cah can the  clomenfan shibed e Ad o
pomehud bwitme pac: when | Speak F o pumobwed
Riemaun surfac | sht olwoys mean_ that ﬁuh number o
ppmb have bem wmaoved, but by ;umlmi mplen J-Mn-
J(M | shot mean hat a fimik wamber of (- infessecting )
pujeiis bner hare been mmoved.  To gek a bash ﬁv' wr
ffm only condibon u fhat the pumche mak b m fhe
imiror of the bebom Al of twikr spac.

imndwd |
sk fpae
elemenhy shfes| .(P {";’. o) | H (F* L’ (-4-2)

Al e g ﬂu fw a  brafoind ﬁu CET: buf what
abowt  imfemkions ¢ In o dmensiem e a0
i(Mm-fy equivalenk) ways o puceed [31. In v prsent
;an_gm;g; one kplacw the Rumann surfac

QO

muolved w the “ fiue ﬂwa_y, by an arbifaly compad-
Riemann surface X with COMnhd pammetrized ) bownAow
cindgs or with  punchues (with helomowhis wordmates hear
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¢ah pwmche), For suh sufaces, thew ae  natwal ways
of gueing them tgcthar ( for these one weedst parmehized
bovwmdakas o wordmats near the pamcms). For pwmoes
P oamd Q@ with 2z a Wlomowphic wordmate  vanishing o P
ad w a  holomovphic wordmats wnshing 4 Q) the

 Guemg i defncd by O idombifiahon zwe 1, A wikipedhm
n Rims of Spmor (it two-dminsiond bitor) contour migarab
Can be foumd in ARH's arbele in thy TN,

On t  oftur hand, RPR (thie TV) shows how
the onalegons Comshmchions can be madt m  four dwnensions
by glwing bib of fwilmr spaw fogether acws PN
bomdanes or punchues. K u an  inferesking feabuie of
1w htjlw-dmw cone  that the v less fieedom in
guemg  boumdarin  bgther (bofh assumed to be copies of
PN) on accoant of the ngid CR stmduw of PN. Ths
B conbusk fo the  imfride-dmemwnd  Diff (5') ficedom
Which appeas m two dvmensims.  Thu by geimg preces &
Wik spaws kgcthe~ we con  comhmdt  highr Aimenimd
analogues A Rumann sariies (05t and ghwe them byethar

|

 bounday” “ Complex compack

- appwark ; 3-manifeldp with (PNs

| B bowmdany.
- ”P.un_;-kuc” "‘O“: _ Complen tompack
 appwach X x 3-maniblds with (Isne) pumohu

Although thia entemion o the amabay o rather sakishobyy
W s ouly part of what s wqud for e Comsbmchon of
m  wmferachng CFT.

- Rebumng v the  two- dumemswnsd care, one
selech 4 Hilbert spae H  amd f'mn_g'mei ﬂ“idnfn, a wpy
of H to cach bomdwy civclh or pomchie of e Riemann
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5“"&(4 X (Ad'ualb for what Pm about % Suy, one atfaches

A=H* % any negatively onented  bomdans civik. Yheo
W X on assign an amplitude on te fensor pwdick
Of the attached  Hilberf spaces. This g.m nmenk i bx‘n& o

Vanows onditions, the nw{- importank 5&»15 it “nafurality ¥
mder  gluegng aym[wm

é How swh an a2y menk d‘ gmph{um wdd
be achieved ‘m ﬂsc 4- dcmamand cont o moF known of
,p}mnﬁ o
O pmﬁw apynwﬁ wew gdoph/l, ong
wqy 3 rwm/{ wold be to assign an amplimde o
P*-3 Unes] omd o give a mk for the eﬂidafg"my
on the amplimAdes. b et way, one could assign an amplitude
o al of RP's  ghwi- [pybwr bvakr spaws. Ome wosld
et verfex apmdm (see TS.T in e TN) fo phy m
lmporlunt' parft m Such an  apprach.

I the fwo dimemimnal case, a popular cfwm
fr Hio a Fok space m some WY Then in ﬁtﬁmlqy
pitan e amplbfude  can m@ be wnmotmcfed fom the
.Suéspam sfuchee o |

o) < C“’(?X )

mducad by shkin of Kabmyﬁu ﬁm&ﬁm m X o the bound-
aw. (See Q'BS — i person ~ for mow detib,) The “physical
infewichbion” of suh a theow i then in forms of scattenny
of stwgs, the diffeent Fock-space sechn  being KinftpuieA

(loughly speakimg) ar giving the difeenk mades of O shing.
I seems quik Lkely ot swh a  Fock-space theow conld

be builk in four Amemsiom  too, Eul' one would then wank

a mn-stmgy  Keinleipriuion of tw Pdk-sa sectm. Isik

posiible thit these could repusent  diffewnt partides, alony the
Wnes of (e twislr parfizle pwgwmme

I on the other hand one wald consbuck
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4 bro-dmmensionsd theowy with H = Wr.t‘mﬂ- might give

 some clues fr o four- dmensiond ooy with H=w!
L Any posible  lnk with twiskr diagem theow v
ohscun b D auther [ buk 36 ARH.m thir TN, Nohbke
by ib absene fum e abeve s Aual bvishr space. IF
may bo, hewever; thak th  puposed  extensiom B four
 dimensions dbould be modified b allow gwemg JF
vk spae o dusd i fyace, even  fhough the
o~ domensionk Theon & Fomnlated  soldly i ferms 4 one

- watr spaw. One nrason i+ beluvimg  such a thimg s
the Aiffeinces in the  actiom of the waliby shuhues
alluded &0 wder (3) abos, A b devel, the two 2-
-demenmional Wakr fpawr  an, aftr al, amplokly un-
Whitd fo  eackother, whewas the bvsbr tpaces  artlmied
by the wyujaﬁ&n i fur Awnéngima.

I acknowledge many  wsefab fulks  with RJ.'B,ED,AW,

RP, &8s, TST .
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