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1. Introduction

It ie now widely known that supereymmetric €& -modele in six-—
dimeusional { d =6) apscetime (or, esquivelently, N2 o¢nes in d =2
or Ne4 opes ind =2 or 3) are in one-to-one correspondence mith Rie-
mannian hyper-Kéhler "terget" manifolde. Thie wes firat established
by a determination of the restrictions imposed on the general d=2
esupereymmeatric 5 —model by additional supersymmetries/1/.1t can also
be deduced from the generald =6 guperfield equstlion for hypermulti-
pletsle/, but in either cese the proof thet the target manifold must
be bypsr-Kébler ylelds no clues 88 to hom 1ts metric mey be construc-
ted. This etate of effairs may be contrasted with the Fm=1 d =4 (or
W=2, d=2 or 3) supersymmetric & —models for which the target menifold
is K;hlar. Any Kéhler potentisl furnishee us with e Kdhler manifold
(st leest ignoring globel problems) end the corresponding § -model
action hee a gimple manifestly supersymmetric form as the supsrspace
integral of the Kiahler potentiai7§/. Conversely, eny manifestly su-
pereymmstric Ns1dwd 6 -model immediately provides us with a Kihler
matric., By an obvious extension of tbis reesoning one would expect
2 manifestly supersymmetric Na2 (d w4 or d w6) § ~model action to
provide ue with a byper-Kéhler metric. But until recently it was not
known how to write down a maenifestly supersymmetric action for in-
terscting hypermultiplets. This problem wes solved by the inventiom
of barmonic superspace 4 « Por N-z.J =4 pupersymmetry, harmonic su-
perepece extende the usual puperspece hy the inclusion of edditional
(vosonic) coordinetes, just those of S%=SU(2)/U(1). There le en inva-
rlent subspece of this enlarged superspace that is celled enselytic su-
perspace. Superfields definad over this subapece ere the anelogue of
chiral euperfields of R=1 pupereymmetry, esnd ars called analytlc su-
perfields, In particular, hypermultiplets are described by one of two
typee of enalytic supertislde (whichb are essentlally dual forme of
the seme multiplat /57y, these are w , which hee zero U(1) charge and

* which hae U(1) charge one. The genesral action for interactimg hy-
permultiplets 1e written es

S - 7}‘-’ S‘%q]du SCMJ(G:,LO,U*‘ :DH‘FJDHWJ' ) -

r’:?
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Here u‘ﬁc ara the isogpinor harmonics on SU(2)/U(1), D'* 1w the au-
percoveriant harmonic derivative (it 1s of dimension zere and U(1)
charge 2), end d dn 18 the analytic superspace measure U(1) char-
ge -4). The hypermultiplet superfields &) nnd q" are taken to be
dimensionless, and the dimansion of the coupling conmtunt % im euch
ao to make the mction dimensionless toa. Arbitrary poworn of w.q,’ and
their D' derivatives may appesr in Qf,b” provided the total U(1) char-
ge is +4, and the dimension is zero (without the use of dimennionful
paraméters: their appearance in J v would require the appearance of
derivativea Dd or Om , and the component action would then con-
taln interasctions with higher derivatives). Por further detalls of
the formaliem and conventlons we refer to /4077,

Each sction of the form (1.1) corresponda to nome hyper-Kihler
manifold; one has only to expand the equationm of motlon in epinor
coordinates O » omit the fermions, and nolve the suxiliary fleld
equations. Substituting the molutions into the originnl action end
integrating over O and W yielde the pought component form of
the action, from which the hyper-Kihler metric can be rend off. Thus
the harmonic superspace approsch naturally leads to m new general pro-
cedure of obtaining snd clsssifying the hyper-Kihler metrice. The
nontrivial etep Lo the solving of the suxilisry fleld equationn which
are differential equstions on SU(2)/U(1). Por a number of mimple hy-
permultiplet mctions this can be eamily done and the correaponding
hyper-H&hlar metrics extracted.

The eimplest came is the action for one a'* =puperfisld properv-
ing the U(1) Lnvariance LL*- pie Q’ : @'_, g Q’ and without
any explicit dependence on harmonice. The action ia (A>»0)

Seu = -z S [0+ 3 0PV -
which describes 8 & -model with Buclidean Taubh-NUT apace nn its tar-
get manifold /6/.

The princlpal purpomse of this article im to give the usotlon for
the Ne2 pupersymmetric §© -model with the Bguchi-Hanson manlfold as
ite terget space. It turns out that this has & particularly mimple
form in terms of one (real) & -hypermultiplet. The nction im

SEH TS SJE du | (') wr 1-
The dimensionlens quantity g” is given by
* LL} *
g’ = £ u‘iud' (1.4)

in terms of the resl ismovector coupling constant i;a « Thum, unlike

the Taub-NUT action, the Eguchi-Hanson sction conteine explicit har-
monics. The point to be emphasized is that (1.3) provides the first
manifestly supersymmetric formulation of the Ne? E-3 6 model in terms
of unconstrained Ne2 hypermultiplet euperfield.

The free sction for ones & ~hypermultiplet 1s invariant under the
following SU(Z2) group (besides the automorphiam SU(2) which rotstes
isospin indices of harmonica and component fields):

dw=-crweeTd'w | fw= WEw-wizy. (1.5)
where )

S L N TH (1.6)
and C% are group parsmeters. In the action (1.3), the automorphism
SU(2) 18 explicitly broken to an U(1) eubgroup (due to the presence
of §'") while SU(2) (1.5) 1e et11l respected. So the complete inter-
nal symmetry of (1.3) is U(2), 1a accord with the property that E-H
metric hae U(2) ae ite isometry group. Moreover, the unigue poten-
tial for @ that pressrves SU(2) (1.5) 1s U2 so the form of the ac~-
tion (1.3) for an interscting hypermultiplet io governed by SU(2)
invariance */. The S5U(2) aymmetry (1.5) has a pgimple inter-
pretation in terms of 9" superficlds as the Pauli-Gursey group
that mizes ¢ and t}". We shall return to this point later.

The E-H K=2 & -mnde]l wans firet conatructed in component form by
Curtright and Preedmnlgl. although it wae recognized ms such later
“’10/. There 1s also analogous construction in terms of F=1 superfieldn
in which the Kiéhlerian nsture of the E-H metric is menifeet /m/ “).
The idea of the construction is to couple an N=2 Maxwell pupermultip-
let to the 0(2) current of the free mction of two hypermultiplets,
and to add & Peyet-Tliopoulos term. In the ahsence of & kinetic term
for the Maxwell supermultiplet, ite componente are either suxiliary
(and can be sliminated by their equations of motion) or sct ms lag-
range multipliers impoeing constraints on the hypermultiplet fields.

Tn the component version of this constructicn the triplet of auxilia-
Ty fields of the Maxwell multiplet imposes an isovector constraint,

while the Maxwell gauge invariance may be used to eliminate s further
acalar field. Thus by resolving the constrainte and Fixing the gauge

)

-
/ It is worth noting that the action of (1.3) is remarkably similar
to the action of une-dimensional conformal quantum mechanics /8/.

",Tbia conetruction applies as well to more genersl hyper-Kahler
manifolds /12/.
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one arrives at ap sction for a single aslf-interacting hypermultip-
let. The ¥=1 superspace version is similar, except that one now needs
only a single (complex) chiresl superfield constraint. Let um repeat
thin comatruction now for a complex N=2 analytic @ superfield ",
The action ls

S = ‘4‘;“: gdf)du { ]3"&)\1¢ gﬁv\fﬂ-} ' (1.7)
where
Dy = w4+ VW (1.4)

ia the (1) covariant derivative, V'' is the N=2 analytic Maxwell
prepotential 4". and the lawmt term im (1.7) 1ia the Fayat-Tllopoulos
term. In this veraion of the construction ne conntraintm sre needed;
V™ may be eliminated by its equation of motion. Ome then uhtaine the
action (1.3) for a sincle real W puperfleld on chooaing the gauge
W=7 - But the advantage of the form of the mction (1.7) in terme

of & complex {0 1e that one may choose a differant gouge. This will
be importsnt later when we attmck the problem of reducing the action
to componant form where the most convenient gauge turmes out Lo be

the Wess-Zumino gauge for VH instead of w=w.

Althougn we concentrate here on the asimple EH action it 1a not
difficult to generalizs the construction to the multi-E-H and other
{nterssting hyper-Kihler metrice, although in this cane the notlon
is much simpler in terma of ' fields. We shall comment in the cone-
lusions on theme genarmlizationes of our resulls.

2, T™e §' form of Sgn, and ite pysmetries
r
e construction outlined in the Introduction, l.e.,coupling v
to two hypermultiplets and adding a P-T term, cen be earriesd out both
in terms of 1" and & euperfields. In the § -language, 0.f««
A | W[q»ﬂf 24 T "’,-&+"+",..FJ >
S -4 (b [4mg « o R e V(EI-TL ) e
This action has the invariances under the following groupe:
1) 0(2) gaugs group

) Let us remark at this point that the action S—nv{l.'al can be oh-
tained by a similar mechanism. One couplem Y** to the current §*'§*
of the free action for one hypermultiplet, and then &dde s maps term

mt (V)T for VM. Men elimination of V" yields the sctien (1.2).

+

511 = )(;,ﬂ)- q"; : J.%t"' N);ﬂ) 1«"‘1

5 Ve Di-fA {5'“) , (2.2)
where A =‘i. I I ‘
2) U(!)‘-U(ﬂ subgroup of the rigid 5U(2) sutomorphism group of
supersymmetry that leaves 5’: S"’u:uz invariant, — i)
3) su(z2) pe>Tigld Faull-Gureey group. This includes the obvicus rigid
U(1) invariance of i'b‘"f but this U(1) can be extended to 5U(2)

by replacing the complex {' fisld by en 5U(2) doublet Qp=(4*,7")
patiafying the peseudo-realily condition

b ab =

@ =€ 9, =¢"(3"-q)- - (2.3)
We sholl show later that the setion (2.1) reproduces the component
result of ref. 9 after performing the steps of & integration and
the suxiliary field elimination outlined in the introduction. Bu't'
firet we must show that this action ia equivalent to the W -action

of (1.7) (and hence to (1.3)). To this end, we consider the change
of variasbles :

+ - Ty
Ghlzu)= W wizu + Uy i Gu) - ' (2.4)
Using completeness of the harmonicm lltg. this change of variables can
be inverted
- akl i -
= u.q o uiq’—uz‘l’,
+ .
e -utgte utgt ey’
We emphasize that {* im not the simple complex conjugate of [ il
s the bar operation includes an addltional SU(2) conjumtlon“/.

Only the combined conjugation preserves snalyticity. .Given thins, the
supertields w and §**are real,

Making this change of varisbles for hoth iv and %' in (2.1)
one errives at the expresslon ¢ 2

S . :r, Sdi"ﬁa{ [(f,“]ﬂeﬂ'b’ﬂum}-v"(u,g't'ﬂ_,,gj.g'*)} T

(A}

(2.5)

which le just (1.7) in the first order form. Eliminating Vﬂ, 4
and -s'; and choosing the gauge W,=0 we reproduce the sction Sen
of (1.3). T™he w -form of the action is very simple, but the SU(2)
invarianca is nonmanifest. The form of the SU(2) transformation of fo
can be Tound from the f’ form of the sction: In terms ur w and 3 '
the SU(2) transformations are ( C'[tc;“‘i)‘h}

w|= (eose - 3%"'3-(:*’)“)»,- L N (2.7


http:prob1.em
http:choo,.ln

{:— L L L I (iaay2)
with €% etc.ee in (1.6). After elimination of §)  end §, from
(2.6 ) the laws (2,7) can be rewritten golely in terms of w's . In
addition, if ons chooses the gauge w=i one hag to combine (2.7)
with 8 compensating SO(2) gauge trensformation in order to maintain
the geuge condition. The infinitesimal form of this combined trane-
formstion 1e just that of eq.(1.5). Remerkebly, 1t closes without
ueing the & equation of motion.

It should be emphasized that the main edvantage of peseing to
the & —form of action ir the poeselbility to explicitly solve the non-
linesr constraint on {. which followa from (2.6) by varying with
respact to V". In the &) -languegse, this constraint becomes the
algebraic equation expressing V' in terms of w's .

3. Finding the component ection

The equetion of motlon that followe from Sgu is
v P
(0w = (g w. (3.1)

Tre ©° and 8% parte of this equetion are the equations for the
euxiliary fields. In order to reduce the acticn to componernt form we
would heve to solve these equations. In fect, the eo-equetion is not
difficult to solve , but the a* equetions are not so essy. Fortu-
nately we can bypesa these difficulties by considering the eguive-
lent Q+ -form of the esction (2.1) and choosing a different ?use-
For nimplicity we shall work in d=%, We Tafer to ref. for
details af our 4 =6 conventions and to ref./u‘j for a diecusaion of
d = harmonic superspace, but for the convenience of the reander we
sumnarize here the epsentials of d =f, apinor algebra and a d-Ae,.—,) d=6

dictionary. The Lorentz group in A =6 1s 50(5,1)= S0 (4). ™e  api-
nor coordinates B? (u‘u:l.'l ,'5,‘” ere 3U(2) doubleta in the 4 repre-
eentntion of SU(4), They are complex but satisfy & pesudo-reality con-
dition. ®e cen conastruct from them the coordinates O Yan in d=4
which =re resl with respect te tha bar conjugetioun.

*T The solution ia 2

2
n o [ cot - o L A »
W () = ol S[(MF"Q*R Y)*)n{ [ F,g\‘&_g‘zu. e B )} j
whare

. T
d=d(d, p=pli=(4 9p5) , pepleouin] ek

Ne heve a
g% Fo¥p - R CH (o,p,F,3= 1,2,34) (3.2)
which defines (9*)" . The multispinor-tensor correspondence is

%*H > Nm VP (V-l‘:o) <> Ve

Veapres Vimkd | VP s Vipner  (mnk=a2,6),

where ( )} and [ ] denote symmetrizetion end antisymmetrizetion, res-
pectively. The supercovariant hermonic derivative ile

'D+*= - te"g"’ 3d.p . (3.4)
Dimensional reduction from d=6 to&:# is echieved by setiirs

o) - (@) edw

(3.3

(3.5)

4R edbv  VH V- €3V Vit
Vsb eV, YEB

gk
Vi -£4Y
- We shall choose the fess—Zumino gauge in which \/H tekes the
form
12 S 3 44 54 “i=
V = LG‘B‘F\QP(‘) +(9) PR U U5 (3.6)

(omitting all fermions).
The f -superfleld has the expansicn

=3)
. Atk - +)4
§a=Fo0 + 879" A, qu) +67)° Dy o) (3.7)
sgeln omitting all fermionm and making explicit P-G S5U(2) covariance.
The sction (P.1) yleldm the squations of motion
e -t .t
D" qla + V' 440=0 (3.8)
4+ 4 +
D% -V 4 ~0
and ’
Fd At b+ >
9492 + 5 =0. (3.2)
We camn now substitute the 8 —axpansiona (3.6) and (1.7) into these
equetions, and collect powers of 8 . At the Qu level we get
# 1 M
*y o4 ve -t} ’ Fiq(‘ a)= ACH
2 ha':? F1n=0 o T ¢* ) (3.10)

Fra (1) = & ot U}

from (3.8) and then



lia

) i
4 ¢1a +$°=0 (3.11)

from (3.9). The latter equation ie precisely the constraint of raf,
/91'. At the Qz level we Tind that

, . i w0 -
2" ALdpa - '3¢PFIa + Ny Fro =0 A‘;P’@‘Fd?*.‘v"?h)“‘
£ : (3.12)
s~ r ; * - . .

Vheapa~Vp Fra ~Vap R =0) A0 (aupdf® s Vg i
trom (3.8) and
¢;n %:v.ﬁ Pela
?13“*5'-!‘%‘.41{» _
on substituting (3,12) in (3.9). This is all the information we need

to obtain the sction, After performing the 6 —integration and useing
{3,10) and (3.12), the action reduces to

S - :‘ESASIJ-N { (’adhh{j-v.**?) (qiﬁn ¢1&¢ L vdp ¢1‘ia ) +
© (3‘P¢gm+vdp¢:n)(?gp ¢tja +V.1p ?&)U-‘ U:i +

& 1] & e
+ PO (P2 fa +5°°) wiujulout } .

Vigw = G

(3.14)

Terforming the U -integration we obtein (in sn obvious notation),
G- L (s [t v - Ry (o eder s |

¥e have not yeot uped the equations (3.13) <» (3.11) and we don't
have to as they follow from (3.15) by varistion with respect to V"P
and P.-:‘ , raspectively. Simple dimensional reductlon of (3.15) to
d =4 ylelds ) ia y

S= zia'r’g*‘ {(D"?m),(ﬂn‘h)‘ * %P.-J(% P *‘,‘3)5 (3.16)
which I just the bosonlc Lagrangian of rer.'@/. Ther by the results
of ro!.”o we are sssured that our sction SE!! indeed Jdescriben Lhe
¥=2 gupersymmetric & -model with the Bguchi-Hansou gravitatlional
instanton ag itn turget manifeld, as claimed.,

o 3. 453

4. Conclusions

Cne of the lesacns of this work im that conastructions of hypar-
Kahler manifolds via tha constructlon of component forms of Hel (d=4)
supsravmmatric 6 -modela can e currled out aith & miner mod (4 t

in harmonic euperspace, and that the result!ing hermonic superepace
asction encapsulates concisely the properties of the particuler nyper=-
Kehler manifold. Given this, it is not difficult to write down the
harmonic superspace actions for wult -Eguchi-Henson men:rtl.ca"r1 5/.
These can be obteined by (i) coupling m hypermultiplets in the N
representation of SU(n) (it) geuging the (n-1)-dimensionel Abelian
group generated by the Cartan subalgebra of SU(n) and (111) adding
(n-1) P-I terma (er./1%7), In the q’* language the hermonic super-
space action is .
n- t t

PRI P EH v (VR B

MEH 2% L
where q,* is an N -plet of 5U(n) and A x) sre the (gnti-Harm!tean)
gorerators of the (n=-1) Abelian pubgroups of SU(n) (Cartants wib-
algabra), laut only for n=2 cane thie preserves the 5U(2).. group,
and only for n=2 can the action be expreased almply (1.8, without
explieit harmenles other then thome in iH} in term§of W -super-
fielde.

Enving manifestly invarient off-shell N=2 puperfield formuletion
of hypsrmultiplets we may combine different intermctions of them to
produce nee aexamples of hyper-Keshlar metrica. One can, e.g.;take a gum
of the interaction terms of Sgy and Sy which gives the Tollowing
snction for an 0(2) deublet of hypermulsipleta q‘; . Al 1

e - £t ] T+ v CaTatans™ ICALN A GRRTS

Pors =0 thip reduces to Sgy , w0 that for 4#0 it presumsbly ylelde
a "perturbed” E-H metric that is also hmr-xnhler:)ﬁut it is not
simple to reduce (4.2) to the component form.

So Par wa have discussed only four-dimensional hyper-¥¥hler ma-
nifolds but, of course, one onn easily extend our resulta to the qu-
dimensional Calabl mnlfaldu/”/ obtainable by generaliming (2.1)
from 2 to y1 hypermultiplets. The action is

G- -4 (Huitog VMt €] R
L
whersa M im any constant anti-Yermltean han matrix /9/_ The furthar
gonerailization to multi-Cnlabi metrice is straightforward.

- 3

) 1t is intsrssting that the sasentially new metric arises only if
the additiocnal @' -coupling bresks SU(2)pg -symmatry (it is the case
tor (4.2)). Adding &n SU(ES {nvariant combination~ (€A8F14L)2
would smduuo no new pituation ss the resulting sctlion reduces to
Sgy after a redefinition of 4" end V'™
#slote that the complete agreement wiih raf./g“, arisea if one
gauges the manifest (1) subgroup of U (2) pg rather then en v
group reslized on indicem A,B. The resulting theoriea are squivalent
only for n =2, In particular, proceeding in this way one may obtain
metrice with 4] (n) group of 1301109'{.:105.
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Anotber l_ne of extension of our resulis ie to couple qf to
nonabelian « For inpgtance, one may gauge the unitary group Um):

S--4 SA;“H{ AR WHENCARCR ] SR

where 1" belong to some representetion of U(n) and HL ars anti-
Hermitean matrices of U(n)-generamtors in this representation. The di-
mensionality of the latter should be gxeater than w® because the U(n)
-gauge inverlance snd constreints folloming from (4.4) teke sway from
the phyeical booon sector 4n? reaml degrees of freedom. The sction
{4.4) witn A=1,...n(n+m) presumably desoribea the =2 g -model having
ns the target space the cotangent bundle of Znm dimensional Graoss-
mann manifold (m21) (ef, 1*/3. Of course, one may choose as well
other groups to be gnuged. A common Teature is the presence of Abe-
lian U(1)-fectors in the gauge group becesuse only with them one can
build the Payet-Iliopoulos terms.

The &) -form of actione (4.3), (4.4) im easy to achieve but in
general it involvea a complicated dependence on harmonics. As has
been mentioned after eq.(4.1), it doee not come about only in case
of unbroken SU(2)pg-symmetry.Conslder, e.g.,the action (4.3). The
SU(2)pg -invarience is preserved with antisymmetric (and hence real)
M‘&. in which case one arriveas st the concise expreseion of (4.3)
in terms of @ 's:

S £ G {070 + 000

CD* ‘l,‘l |‘--Q,°‘ -1"’" B v (4-5)
B Ab=4, n1:

]
e Wy

In deriving (4.5), we have put M, in the block form

el e
= -{ 0 -
M2 ( ola"iu)

(by meens of an orthogonal rotaticn of l'. ), abmorbed s constant
"g" {nto rescaling of L' and chosen the gsuge GL=0 , ¥e obmerve
that the higher dimenpion generalizations of the E-H action (1.3)
contain, along with the potential term ~(§™)%, alno some superfield
metric in the kinetic termm of & ‘e.

In concluaion, in 6/ and the present paper we have shown that
W=2 & -mcdels esmocisted with the most of hz‘per—hhler metrice appea-
ring in the previous invaatigntlgna“'g'm 0/ admit o gimple desc-

10

ription in harmoniec auparspeoe'). The further steps should be const-
ruction of new interesting hyper-Kehler metrice starting from proper
97 and W -interactions and clessification of all these metrica
according to their T=2 superfield 1magas/6/. The closely related
problem is to understand how the nontrivial gleobal properties of
hyper-Kahler manifolds sre coded in harmonic suparfield Lagranglans.
We postpone the detalled snalyais of these questions to the future,

Acknowledgemants

We thank O.Ogleveteky und A,Perelomov for stimulating discus-
slone. Cne of us (P.,K.T.) wishes to thank the vice-director of Labto-
ratory of Theoretical Fhysice Frofessor V.Mesghcharyakov and Administ-
ration of Joint Institute for FNuclear Research for their hospitality.

Refersncen

1o LiAlvarez-Gaume and D.Z.Precdman, Comm.Math,Phya. 80 (1981) 442,

2, G.Sierru and P.K,Townsend, Nucl.Phyas. B233 (1984) 283,

3. B.Zumino, Phys.lett, 87B (1979) 203.

4,TA.Calperin, E,Ivanov, 3.Kalitzin, V.Oglevetsky asnd E.Sokatchav,
Class.Quantum Grav. 1 (1984) 469,

5.7A.Calperin, EB.Ivanov, V.Ogleveteky and B.Sokatchev, Claes.
Quantum Orav, 2 (1985) 617,

6.‘A.Galpar1n. E.Ivanov, V.Oglevetoky and E.3okatchev, JIKR,
E2-85-514, Dubna (1985).

T+ “A.Galparin, E.Ivanov, V.Oglevetsky and E.Sokatchev, JINR,
E2-85-363, Dubtna (1985). "

8. V. de Alfaro, S.Pubini and G.Purlan, Kuovo Cimento 34A
(1976) 589,

9. T.L.Curtright and D,Z.Preedman. Phye.lett. 90B (1980) Ti.

10. L.Alvaresz-Gaume and D.J.Preedman. Phys.lett. 94B (1980) 1714
D.Z.Presdmsn and 0.0ibbons, in:"Suparspace and Supergrastity”,
ade., S.Hawking end M.Rocek (C.U.P. 1981).

11. M.Rocek and P.K.Townsend, Phys.Lett. 968 (1980) 72.

12. U.Lindatrom and M.Rocek. Nucl.Phys. B222 (1983) 28S.

il H=2 6 models were alpso constructed with mking use of He2 linear
(tensor) multiplet /12/. In the forthcomin T devoted to the
barmonic superapace description of this muit p et we demonstirate that
ita any intersction ie equivalent, via & dual transformstion, to an
intersction of w seuperfields from some restrictsd class.

i


http:V.On-Laveto.ky
http:S.Kal1t:t.lo
http:W�'n_'l'.lM

13.
14.

15.
16.

17

P.S.Howe, G.Sierra snd P.K.Towneend, Nucl.Phys. B221 (1983) 331.

P.S.Howe, K.Stelle snd P.C.West. King's College preprint (1985).

B.M,Zupnik, Ysd. Piz., 42,(1985) 7I0.

G.Gibbons and S.W.Hawking, Comm.Math,Phys. 66 (1979) 291.
M.Rocek, in: Proceedings of Conference "Supersymmetry in
Phyelce", Los Alsmos 1983.

E.Calsbi, Ann.Sc. de 1'E.X 3. 12 (1979) 266.

Received by Publishing Department
on October 10,1205,

12

I'nnbnepun A.C. ® zup. E2-85-732
Merpuxu THna EryuyH—XaHcona 4 TApMOHHYECKOE CYNepnpoCTpPaHCTBO

+4) ++2
lloKka3aHo, 4YTO Narpaixesa MIOTHOCTH & =-:l—[(D++m)2n.(_£ );ﬁ

peiicTaMa B rapMOHHYECKOM CYNEpnpoCTDAHCTRE JUIA OQHOTO CaMo-—
AeHCTBYREEro I'MnepMynsTHIvleTa onHcsiBaer N = 2 cynepcHmqe-—
PHYHYI0O IHnepkasepony O-MOldenk, B KOTOpPOH MeTpHKOil MHOrooG-
pPasMa CKaNAPHLIX MoNell CAYKHT HHCTaHTOHHad MerpHka Eryuu—
Xancouna. TMovenyvan o MoxeT GLITE OJHO3HA4YHO Bugenen TpeboBa—-
HHEM HHBAPMAHTHOCTH OTHOCHTensHO rpynme Haymu-[Dwepcu SU(2) .,
Mu npeiaraeM eme HeCKOABKO AeHcTBME B FapMOHHUSCKOM Cymep-
APOCTPAHCTBE, KOTODbe O30T [APYIHe THIb IHIIepK3JIePOBhX MEeTPHK,
BEITIOYAA MYJIb TH-HHCTaHTOHL Eryun-Xaucoua, MerTpuxky Kanabu

H T

Pabora sunomieda » JlaBopaToOpHH TEOPETHUECKON (bH3IMKH
OHHI,

MpempuAT OBLEemHHEHHOrO HHCTHTYTa AAepHHX Mccnemomawmit, [lyGra 1985

Galperin A. et al. E2-85-732
Eguehi-Hanson Type Metrics from Harmonic Superspace

The harmonic superspace provides a framework for const-—
ructing general hyper-K#hier metrics. The simple example of
the Taub-NUT manifold was given previously. Here we show that
the harmonic superspace Lagrangian E(+l)=%[(0++w)2—(f++)2m*2 ]
for a single interacting hypermultiplet describes an N = 2
supersymmetric hyper-Kihler ¢ -model with the d = 4 Eguchi-
Hanson instanton as its target manifold. The potential w™%
is the unique one invariant with respect to a Pauli-Gursey-
like SU(2) group. We present other harmonic superspace ac-
tions which we expect to yield some other interesting met-
rics, including the multi-Eguchi-Hanson and Calabi ones, ete.

The investigation has been performed at the Laboratory
of Theoretical Physics, JINR.
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