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2d (1,1) superspace
/ d?cdotdo—L = / d?¢dfdo~ (D;d'Ej()D-¢)

Ej = (B + Ep) = Gj + Bj

VS—+)D—¢i =0,
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Hamiltonian

oL
S.i=-D;¥Ej
S_i=E;D_¢.

H = [SiD_y¢' + L]
H=S,E'S

EVEy = o
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Canonical Equations

oH
Do =55
oH
i
D-¢" =55,
oH
D(+S,)I — aid .

This system is an equivalent formulation of the motion.
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A Phase Space Action

First order Lagrangian
Ly =SiD_y¢' — S4iE(¢)S_;
Can be obtained by gauge fixing a modelon T T*
D1 $iD_y¢' — D diEN(¢)D_g; ,
Didi = Didi+ Sy,
0S4+ = DiA;.

The topological term is necessary for equivalence.
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The Doubled Model

A (1,1) Lagrangian on T & T* subject to constraints. In a
polarisation:

D(+$iD_¢' — D GiEN(¢)D-d; ,

D, ¢; = —D, ¢/E;

D_¢; = EjD_¢.

Inserting the constraints returns the original action on T.
Equivalently this action is obtained via the gauging procedure.
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D $iD_y¢' — D4 §;EY($)D_¢j + nDy &' Eji(¢)D_¢/ .
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Additional Supersymmetry

e Can we find additional susy for the Doubled Lagrangian
£(¢, Qb)‘? c.f. S.Driezen, A. Sevrin,and D.C. Thompson 2016

e Can we find additional susy for the first order Lagrangian

E(QZS, Si ) ’? U.L. 2004, U.L. R.Minasian, A.Tomasiello and M.Zabzine 2005

e Can we find additional susy for the gauged Lagrangian
L(}, ¢, Sx)?
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General

A general (1,1) model

3D, ¢ EpgD_¢"
has additional susy if

56" = " Ul gDy 0% + € I gD 0"

2 t —
By=-1, JIGJ=G

But the constraints?
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One (complex) chiral superfield, Kahler potential K(¢, ¢)
L= D+¢_>K,¢q; D_¢+c.c.

Second susy ¢ := (¢, ¢)!

(5¢::5<2):e+<é E)i>D+<§>:Zﬁ+JD+¢
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$=(3,9)

2D, $'D_yp — D' K®D_¢ + 2uD ¢K, ;5 D_6.

Not invariant under the unique second susy:
§¢ =e"JD g
8¢ = +etdD, ¢
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If in addition
08, = —ie" D 8, +2ie"K, 55 D, Dy b
08 = —ietD,S_ —2ie*(InK,,5)4S_D. ¢
then
2D, $'D_y¢ — D13 KD_G + 2uD, 6K, ;5 D_.

is (off-shell) supersymmetric. So implementation via gauging is
supersymmetric.
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Generalised

A nontrivial b transformation:

g — (e—b)tGe—b

byt g O b
(e )(0 _9_1)e
([ ng+bg7'b —bg

B g'b g )

The b transform of the whole Lagrangian is then

(D+¢7 D+$)tG(D—¢7 D—%)
— (D1 ¢,—bD, ¢ + D4$)'G(D-¢,—bD_¢ + D_9)
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On the constraints

and the Lagrangian becomes

(D1 ¢, D $)'G(D_¢, D_¢)
— (D+¢7 —eD+¢)tg(D_¢, +etD—¢) )

i.e., the metric G, gets replaced by G, and g gets replaced by e
and e in the constraints.
Evaluating the corresponding action for 1 = —1 yields

Di¢(g+b)D_¢ = DygpeD_¢
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More Generalised

G- g—bg~'b bg’
- _g—1b g—1 :

-(23)

—1 —1
_ 1o -9g'b g
S=n g—<g_bg1b bg1)
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S2=1
Py = 3(1£3)
0 -1
o= (1 0)
T ::—qu, Kﬁ:Qq??

72 =8%2-K?=1
ISK =-1, {I,8}={S,K}={K, I} =0
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S =1 / xR0 (D, ®) KGD_ & ,

P)Di® =0, = D,d;=-D,¢"e,;, D_¢z=en,D_¢"

Sy — 3 [ d?xd?0 D, peD_¢
or

S — § [d?xd?0D,¢eD_¢ — D, $D_y¢
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J?=-1, J¢T=6, TnT=n
[‘778]:0) [ij]:O’

= J=eJe?
J 0
Jo—(o _Jt>'

0 = eJDd
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