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T’Juali'l’\, to relate Plano.r N:Y =4 sYym amPh:"ngs and lAJ.1so.\ line
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Se ampli'l'oae_/lkl”un [ine Y‘el«‘hbn wes 0nl7 proeven im limit ?Ms—"m
where e£8ects of F®F and (.P con be ignoreJ.

D'"Mmoné, Heun.Kordlem;L\,,Sm'mov,slokd'cl\gv USeJ Pcff‘wbahvc f—OMpU"'d'f"b'\&

to show 'nu.'l' ?lu\ar 77='4 J="{ SYM qulH’uJes and W;lsov\ [l;\& Cﬂ”d&ﬁofx.
'runc‘h'ons Qre alSo fe.,a'rgJ af w_g_?_lf 'fHoon “”P";‘j.
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B\' u'nc,qur'\S bosonic and fermionic T-dualities ) invariance of A&Sr metric

can be extended 4o mvariance of €ull AdS,xS‘ bdckjround .

When 5upe(sfr|'n5 bacltsrouné has “alael.'aq" Cgrm,];m'g a%ome‘f'ry ((‘.e, <'z= O))
usual bosenie T—Juali+7 has straghtfomnard generalization +o fermreare quqh?‘,

Fermionie T’Jua“"'y leaves oy G119 b.. tavavianl but transforms F*® qnd ‘-9

After Pcrcorminj bosonic T—Jo.li+7 on four x™ variables and PerForminj
fermenic T-duality on et'jld‘ 0% variables ; the AdS,*Sf ch.l<3roun) is invariant,

I?nen;\s the issve of ?olqn'zafcén JtpenJence' +his up’ains the relation of
planar sYM amplitudes and Wilson lines af arb;"‘v.r7 ‘tHooft Coup’l;\3 )

Fermionic T'Jual."l", hes other applications such as mapping
sueers'l‘rins in flat backgrwnJ to Supers‘f‘n'ns in self-dual
3Yavipho‘hm bacl(arouné,

e

Review of Bosonic. T Dvcl;+7 (ala Buscher)
Suppese sTring ’H\enrr backjrounc) is invariant under the consfant shift
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Co.uucu‘i". In Busd«er Prochu(& USI;'B non-c»mpad‘ )(' Variab/g_)
5A-32\-=0 l;'npltés A= ax' oand A.: 5)(' O"IY i€
_f (AJ§+;A§) 2 ) around all non-trivial <7d¢s C’
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This 1s not an issue for genvs zere ampl.n"’uac,s whieh

have no non-trivial cyeles .

But on hi3k¢r qenvs surpc.c_e.s' T'Jual.'~l'7 s on,7 a
symmetry if x' 5 a compact variable .

When %' is compact  FA-dA =0 imphis that
Az Ox' and Az9x' where L(AJ;+KJ§) s
the winding number of x' around the cycle C.
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Fermionic T - Dua"‘!"\,

In Space.'hv;\c,’Supersymme"'r,'c. S{SMQ moc)o_ls (G’S, ’urg s'inw, Aybné, eve )

)
Supers r«v;'l's’ back3roun3 fields are combimed inte Spaco.‘h'm( Su’nrg\'dcls

GM“(Y) and Bnn(y) such that the action s
S = Jau [(G,,+8,,)9Y"3Y" + ]

For Typc. ]I $vp¢r3r¢w; ) Y‘“z (xm,eﬂ) where m:0 %o 9 .,J),,l{-, 32.

In puie SP.;\or and l\7Lr;J l:o(mq\t'sms , oo " Ac'h.oo\ inclvdes qu‘»;\Jg
to Cermionic momenta eand 3‘«5"‘; which are needed for 7v4n‘f'l;.a'h6n,

Tovsian and curveture constramts fmpl‘, that GMN and BMN can be
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Conncnf .

Tn Space'l'a;nc Supet's\,mmc‘l"n'c, nga madds) e'
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is not a $yMM¢—+f7. To make it a symmc'f'ry, would
need ta mtroduce multivalved fe rmionic. variable o'

$a+l.$€7fn3 Q' 9""?¢ when 9' 9oes around C‘]c—lc. C,
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mclvded in the €unctional I.Ml‘e‘sml MFor fDel.
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To éc,rfvc. T'Juala.‘f'? 'rfans pormq'h'on; o'F COMponen+ Supwjravi'h’
'p';-(JS ) s V'-fy Lonvem'en‘f' To use pure $Pl;\or (’orma.({sm as was

dov\e b\, BCn;c‘\ou ) po';cn$+fo,Troos+ ‘For bosom'c T:duall?y.
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Exoample L: d:4 Miakowski + Calabi-Yau 3-6old

U$.M3 é:l{ h\lbna corma‘a;m, sisma chQJ in 'Hlu.s 79’7¢ E b&t[fjfednJ ;5
S = Jo% [0x,aa 9% +p,30%+ §,36% + p,36%. $.286"] Sey
Cheoose chiral” Vepusen’l‘d"{on where c": 333. and q‘: é-;a‘:._. @

To T-dvabze O and 6%,
S oS « )‘éte C-ab (&9‘5@3- 39‘3§‘) where Cabzcln.';’ conslanl,
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This 1 action for $¢.|€'JUQ| ’rqv:P)uo"'ov\ bor,l(srow\é with F “: 2 (C")‘_‘

Used in +0Polol)l.ca| $fﬂ;\35 and For non-en‘fi'coww'l’a.""'ve ‘ﬂ-wrizs (O")“’;f\/‘&)
Seibery

On hl)Ltr 3wv$ SUVPQCcs) Clq"’ an $el'€°6\l¢, graw}ﬂ\o‘l‘or\ chk’row\gls

are no"' e,qun;/a.[u\"' because of ex‘['ra ‘Fc.rm{on('r, gero moéc.S $¢_ )

EXAMPIQ 2: AJS‘- Ss back:round

AJS;*SS S;Sma model 15 construeted From M‘+$°"'v'—rs¢7ﬁ';‘ curvents
Az (g709) ad Th= (57390 A% (e
J‘ (a 3) J (3 3 c:=0 +.q,(‘.:)='+‘ l‘
where 9 (%,8) fakes valves in AdS»S* coset Psuia2iv)

_ Sol,1)=50(5) °
S = &% (6,tB,,)oY"3Y"
= ¥ e=d /00 «=f_meTf
= Jéti Vss ("I;JT F -r(f t%‘f)‘ﬁ (J' JH-J J )]
Ac'h.o'\ l.s inVar.lgn-r Uf\dcf 3!0 b&‘ P’U(Z.Z""\ l~$ome‘h’f¢s g% = Z 3 ,
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Pm (M:O te 3 ) omé c.‘ﬂd‘ d/\iroJ stS\I‘s ?‘j (aq .f.z'j.,, 4 \') au.'l' as

Since these shift isometries leave action invu'mn'(",

coan T‘Jda‘c.ze, x”l and 6"’ Van;“es,




After T"Jl}q‘;z‘)ﬂj four ¥ varia“cs' AJSs. metric is mvarianT since

T v 2 '
Ta3s (9x™dx 2 (39)") = L 957dF, K T (3=79%,* (3y)°).
3 Yads b b (y)*

, v | (Kellsh
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CFF = (6, T )

(Q : constant —> 0': constant + 4 l°3 Y

L€ one now T'a"‘-'"?-f—s el‘sl\"' 6‘5 Va\f;aHC.S, one finds
Iemn = Vmn T G, @2 Q'- Y layy = canstant
O B LN € 0 LR ({2 ST B ) Y A
Se AJS‘U ss luck,row\é is invarianT (£ amplitudes on ‘P)"-'t or dise)

# AlJA\"MO[J.GﬁHG muoé l’c'd+¢3 Plaﬂdf SYM MP';"'UJ‘S ané
Wilson line carvelotion €unction of ofb'd’urr ‘t Heof Coupb;:,

Lp +o Qa Polan.zd'can 'dcpmatn‘{' 'Faci'Or.

When ach‘ns on TJUA.L.ZLJ VQY;GBICS <!?..,§.,j)) Oflbfnal Ps U(Z,Z"'!)
frans'('\orma‘{’c.Ong Pm qna ﬂ".) bec,omc ‘{’rc'w'al, oand concorma‘ ausJ

chiral SU?CICOACQYMGJ boosts K™ and 5% become V\Dn'lOCA(,

Pan qQa; K™ S“'S D q’: -5'; M. R:
! l |
+rivial non-local , >< 1
. = ~vay  em N v YL g ¥k
P-‘ 1 d K S‘j - D '71': S‘ L R‘
. . . Yaes
Dilatation D c.ham, es sign Sinee ‘Jl N _4:_5__

In terms 0" T’dvalc'zcé Vdfm.l)les, “new" &ua‘ wf,“wn{?o,ma( fmngf;
ace (B 3% K™, 305 ). 018" dual superconformal Hrans £

form supergrovp SUR)=sul2ly). Dol surerconé. grovp WA&S
Sl‘MdH'm.cgus[Y F"W‘-J by D "lﬂMMJ, Hum, Korc‘\msky . Sokd'duv.




Conclusions

¢ Supersteing backgrovnd with abelian supersymmetey is related
by fermionic T-dvalidy to a superstring bac.):srouncl with fields
8" a? Gum y bianiboon, @z Qe Llog C e FF oot ef
(€%,€%) is KilliRg spinor satisbying € (V) €+ e‘“‘m:; -0
c* (x.)"e? _ e: (K,);;éﬁ & 3MC

® por supg(s'l’ffﬁ:) 'l‘rce QMP(H'UJ(_;' T—Ju«' ba;LsmunJ is e_qufvalu\"'
to or'-g)'\na\ backsrow\o\,

o Under Perminnic T—Jualo"l’y’ d=Y Minkowski 50«.&5 reund 13 "‘“ff‘J
+o selC—Jva\ amv'ipl\o'l'on bkd(j'“-"‘\g,

o AJS,xsf backaroum; ts maPPuJ to itself afte, ta'uqll‘z:hj
2™ (w0 4o 3) and ©% (azit 2, je14e¥),

Applications of ferminic T-duality

® Explal'ns “Aual SVPl.fumForml S‘,Mt"’(y N o€ Perfvfbc'h.ve.

n- Y d=Y s opif -YM amp lH’oJ&S 'FomJ br Drumnom\, Hem, Korc‘\cm.}ksf ,
So’(g‘!‘ckev.

» Rclafcs non-’oal C-ons'ervu) curfc.n"'c oc AJS‘I S‘ Séma MOJQ.(

wrth Jual svferconcom\ au\e.rd’cfs &icei ,Tm,ﬂ,;.,w.l@ >
Bessert , Ricei 1 Tseytlia Wel€

B E,,u'f €ov unveselved Misve of Polon'zd“n'n éc,pMJu\ce ) extends
to arb'|+rﬁr7 ‘f H’.O"f COVP"."" ﬂ" AIJQY'MAIJQCMQ rrbof U‘\'U\.
velates planar Ny d:Y suvper-YM amplihdes and Wilses, e

eorrelation functiony




Possible €uture appll.ca'h'ons

o Use fermionic TJUal-"l", to study non-anticommutatve structurve
of self-dual 'jrAV;P’\o'('on badgrmma.

® Checlt ;nVar'cdncc. oc o'H\cr A&S Supwsfrl.vg bad:srow\Js \Maf.r

Cambination of bosonic and fermionic. T-dualihes .

L U$¢. 'FQ-VMI‘Oﬂ.l(, —r—éua.l;"'-, ','o enlar’c, U’A\)Qll.‘{'\’ 3rouP O'F
Supcrgmv;'l'\, backgrounds to a U-Jw;':'"', Superyrevp,

o IF E,./E, models of Niolai etal/west ctal could be extended
to supergreup models , fermonic svpergraviky Fields m’l,kl‘ be
related to Fermionic 3muu.+ws Just as bosonic s-apu'amvn"l’y
£1elds have been related to bosonic. generators of E,q /E, .




