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1. Introduction

Kihler manifolds are Hermitian manifolds which possesses the symplectic structure obey-
ing specific compatibility condition with Riemann (and/or complex) structure [1]. Being highly
common objects in almost all areas of theoretical physics, these manifolds usually appear as con-
figuration spaces of the particles and fields, thought they could be considered as a phase spaces of
Hamiltonian systems.

On the other hand, there were some indications that Kihler phase spaces can be useful for the
study of conventional Hamiltonian systems, i.e. for the systems formulated on cotangent bundle of
Riemann manifolds. A very simple example of such system is one-dimensional conformal mechan-
ics formulated in terms of Lobachevsky plane (“noncompact complex projective plane") played the
role of phase space [4]. Such description, besides elegance, allows to immediately construct its
N = 2M superconformal extension associated with su(1.1|M) superalgebra. In the recent paper
a similar formulation of some higher-dimensional systems was given [6] in terms of su(1.N)-
symmetric Kéhler phase space which can be considered as a non-compact version of complex
projective space. Relating the angular coordinates and momenta with the action-angle variables of
the angular part of the integrable conformal mechanics, we describe all symmetries of the generic
superintegrable conformal-mechanical systems in terms of the powers of the su(1.N) isometry
generators. Then we consider the maximally superintegrable generalizations of the Euclidean os-
cillator/Coulomb systems and expressed all the symmetries of these superintegrable systems via
su(1.N) isometry generators as well. However, the supersymmetrization aspects of that system
was not considered there at all. While we had strong suspect that replacing concompact projective
space by its supergeneralization we can construct their N-extended superconformal extensions of
the systems considered there, as it was done in [4] for one-dimensional case. Present paper is based
on [5] and [6]. We construct the superanalogs of the maximally superintegrable generalizations
of the Euclidian oscillator/Coulomb systems considered in [6] as follows: we preserve the form
of Hamiltonian expressed via generators of su(1.1) subalgebra but extend the phase space CP" to
phase superspace @PNW . As aresult, we find that these superextensions reserves all symmetries
of the initial bosonic Hamiltonians and get maximal set of functionally-independent fermionic in-
tegrals,i.e. they remains superintegrable in the sence of super-Liouville’s theorem. We also find,
that the constructed oscillator-like systems (in contrast with Coulomb-like ones) possess deformed
N = 2M Poincaré supersymmetry, and express all the symmetries of these superintegrable systems
via su(N.1) isometry generators as well.

2. Non-compact complex projective superspace

Our goal is to study the systems on the Kihler phase space with su(N.1|M) isometry superal-
gebra. Let us parametrize the complex projective superspace with w, z* bosonic and 7 fermionic
coordinates obeying the Poisson bracket relations

(W} =—A(w-w), {z%7}=146°F, {0",68} = Ac"B,
{w, 2%} = AZ%,  {w,0%} = A" (1)
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where
1 N-1 M
A:=— l(w—W)—Zz727+zZHC9_C , 2
8 y=1 Cc=1

These Poisson brackets are associated with the supersymplectic structure

1 1 _ 17 o HA 4
Q=—|—=dwAdw—-—dwAdzZ¥ — —dw A db
g | A? A2 A2
179 (8% 7P 5 12704 .
+Edz“/\dw+( I +7 dz® AdzP - YE dz® A df
64 a8tz 18645 6468\ . 4
- Ed@ Adw+ ye do* A dz% - 1 + R do’* Ado” ). 3)
It is defined by the Kéhler potential
_ by aza ApA
K =-glog(i(w —w) — z92% +160767). 4)

In what follows we will call this space “ noncompact projective superspace @TPMM ". The isometry
algebra of this space is su(N.1|M).It is defined by the following Killing potentials

_ | i
H =NV, = WT, K=" =50 D= (V50400 = WAW, (5)
_ 7% ) 7% ) 7P
Ha' =7 |J:g = T, K(I = VaVO|J=g = X’ haB = Vavﬂll=g = A s (6)
nA nA NA .«
w B 0 _ 04z
On =N = — Sa= 70— = - ©aa:= 74| =g = > 7
_ 9408
Rag =11"n"| =g =1 (8)

Constructed super-Kéhler structure can be viewed as a higher dimensional analog of the Klein model
of Lobachevsky space, where the latter is parameterized by the lower half-plane. The generators (5)
define conformal subalgebra su(1.1) and are separated from the rest su(N.1) generators. Thus they
can be interpreted as the Hamiltonian of conformal mechanics, the generator of conformal boosts
and the generator of dilatation.

In the next section we will analize in details superconformal mechanics and its dynamical
superalgebra, which is the isometry algebra defined by the generators (5),(6),(7),(8).

3. su(1, N|M) superconformal algebra

The generators (Killing potentials) (5),(6),(7),(8) form su(1, N|M) superalgebra ([5]). Its
explicit expression with separated su(1, 1) subalgebra is represented below. For the convenience it
is divided into three sectors: "bosonic", "fermionic" and "mixed" ones.

"Bosonic" sector: su(1, N) X u(M) algebra

The bosonic sector is the direct product of the su(1, N) algebra defined by the generators
(5),(6), and the u(M) algebra defined by the R-symmetry generators (8). Explicitly, the su(1, N)
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algebra is given by the relations

{H,K}=-D, {H,D}=-2H, {K,D}=2K, )
{H.Ko} =-H,, {H.Ho}={H h,z}=0, (10
{K.Ho} =Ko, {K.Ko}={K, h,3}=0, (11)
{D.Ko} =—Ka, {D.Ho}=Ha, {D.h,z3}=0, (12)
{Ko»Kg} = {Ha, Hg} = {Kq, Hg} = 0, (13)
(Ko Kp}y = —1Kb 05, {HaHp} = —1HS 5. {hyp hyst =1(ha50,5—h,50,5), (14)

— 1
{K(la hﬁ’)_/} = _lKﬁ(Sa/)_/’ {H(Y, hﬁ)_/} = _lHﬁ(Sa/)_/’ {K(Y’Hﬁ} = haﬁ_ + 5 (I - lD) 6([/?) (15)

where
N-1 M
1:=g+ZhW+ZRCC- (16)
y=1 Cc=1

The R-symmetry generators form u (M) algebra and commutes with all generators of su(1, N):
{Rag:Rept =1(Rapdc — Repdap), {Rap, (HiK;D:KoiHaihep)y=0.  (17)
It is clear that the generators H, D, K form conformal algebra su(1, 1), the generators h,, 5 form the

algebra u(N — 1), and all together - the su(1, 1) X u(N — 1) algebra. Notice, that the generator [ in
(16) defines the Casimir of conformal algebra su(1, 1):

1 1
7 :=-I*=-D?-2HK. 18
3 5 (18)

Hence, choosing H as a Hamiltonian, we get that H,, h B R 4 ; define its constant of motion.
Similarly, choosing the generator K as a Hamiltonian, we get that it has constants of motion
Ka, h(lﬁ_’ RAB

"Fermionic'' sector

The Poisson brackets between fermionic generators (7) have the form

{Sa. S} =Kb,p, {0a,Qp}=Hbsg {Sa,0p}=—1Ryz+ % (I —1D) 6 4, (19)
{O4a.Opg} = Raplpa +hpadap. {Sa-Ona} =Kabag, {0a.Opa}=Hadsz  (20)
{S4,88} ={0Q4, 08} ={O4s,0Ops} = {Sa, 08} = {54,084} = {04,054} = 0. 21

Hence, the functions Q 4 play the role of supercharges for the Hamiltonian H, and the functions S 4
define the supercharges of the Hamiltonian given by the generator of conformal boosts K.
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"Mixed'' sector

The mixed sector is given by the relations

{H,0a} ={H,044} =0, {H,Sa}=-0a, (22)
{K,Sa}={K,0aa} =0, {K,Qa} =S54, (23)
{D,Sa} =S4, {D.Qa} =04, {D,044}=0 (24)
{0 Ko} =-Oaa, {Qa.Ho} ={0a Ho} ={0a. Ko} ={Qa. hop} =0, (25)
{Sa-Hao} =Opa,  {Sa.Ka} ={Sa, Ko} ={Sa. Ha} = {Sa. hop} =0, (26)
{Oaa, Kp} =1Sa6ga, {Oaa.Hp} =1040pa, {Oaa,hpy}t=10a;0sa, 27
{®Ac‘x,1‘_]a} = {®Ad,Ka} =0,

{Sa,Rpe} = —1SBO e, {Qa,Rpe} = —10Bs¢,  {Oaa, Rpet = —10Ba0 46 (28)

Looking to the all Poisson bracket relations together we conclude that

¢ The bosonic functions H,, haﬁ- , and the fermionic functions Q 4, ® 44 commute with the
Hamiltonian H and thus, provide it by the superintegrability property !;

¢ The bosonic functions K, hag and the fermionic functions S4,045 commute with the
generator K. Hence, the Hamiltonian K defines the superintegrable system as well.

e The triples (H,H,,Qa4,) and (K, Ky, S4,) transform into each other under the discrete
transformation

(H’Ha’ QA,) - (K’ _K(I’_SA)a
(K’KQ’SA) - (H’Ha’ QA’)
(29)

(W7 Za’ QA) i (_ s s

S

z®
w

S

) =D —-D, {

e The functions hag, ®44 are invariant under discrete transformation (29). Moreover, they
appear to be constants of motion both for H and K. Hence, they remain to be constants of
motion for any Hamiltonian being the functions of H, K.

In the next section we will express presented su(1, N|M) generators in appropriate canon-
ical coordinates and in this way we will relate presented formulae with the superextensions of
conventional conformal mechanics.

4. Canonical coordinates

For the introduction of the canonical coordinates we transit from the complex coordinates to
the real ones for bosonic variables and make a change of fermionic ones such that the new fermionic

Tn accord with super-analogue of Liouville theorem [12] the system on (2N.M) phase superspace is integrable iff it
possess N commuting bosonic integrals (with nonvanishing and functionally independent bosonic parts) and M fermionic
ones
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variables will have canonical Poisson brackets. For this purpose we represent bosonic variables w,
z% as follows,

N-1
w=x+1y, z%=gee'¥, where y<0,gq>0,04c€[0,2n1), ¢*:= Z qu < =2y. (30)

a=1

Then we write down the symplectic/Kihler one-form and identify it with the canonical one

a8 dw +dw — 1(z%dz? — 7%dz?) + 04dO* + §4deA

2 1(w = W) —z¥ZY +10€0C
1 1
= padx + Madpa + EXAd)EA + E)zAdXA @31)
After some calculations and canonical transformation (py,x) — (—%, %), one can obtain
I V2 2
w=P2r_ 1=, %= Y ioa A = £XA, (32)
r r r r

where
(ropey =1, {opmat=6ap, X% =06"%, 7,20, ¢%€[0,2n), r>0. (33)

Hence, 7, p,, 0%, o, x4, )EA define canonical coordinates. They expresses via initial ones as

follows
w+w ’ 2 ’ 2 Zaza 0A
Dr = 5 Z, r = Z, Mg = N 5 Pa = al‘g(Za)e XA = _ﬁ’ c.c., (34)
where Vol .
= — W) — 27 +16€C 2
1:g+zﬂa+Zl)EA)(A, A:=Z(W W) — 22T+ =—. (35)
g r
a=1 A=1
In these canonical coordinates the isometry generators read
2 2 2
pr 1 r
H=—+—, K=—, D=p,r, 36
2 27'2 2 prr ( )

T
S
I
)
e
CDI
s
—_——
<
|
T
N —
>
S
Il

, /”?ae—zsoa’ hag=me_‘(“"”%)’ (37)

A
. Sa=2r, @ua= VAT, Rup=1itrP. (38)

V2

5. Oscillator- and Coulomb-like Systems

In [6] there are an examples of superintegrable deformations of N-dimensional oscillator and
Coulomb systems on noncompact projective space @P’N playing the role of phase space were
constructed. So, one can expect that on the phase superspace @PN one can construct the super-
counterparts of that systems, which presumably, possess (deformed) N = 2M,d = 1 Poincaré
supersymmetry. Below we examine this question and show that our claim is corrects in some
particular cases.
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5.1 Oscillator-like systems

—~N|M
We define the supersymmetric oscillator-like system by the the phase space CP | (equipped
with the Poisson brackets (1)) by the Hamiltonian

Hyse = H + 0K, (39)
where the generators H, K are given by (5). In canonical coordinates (34)it reads

2 $ N g M pA A2 242
Hyoo = p_zr + (g Zazl a 22,4_1 XX ) + wzr . (40)
r

This system possesses the u(/N) symmetry given by the generators & op defined in (6)(among them
N — 1 constants of motion 7, are functionally independent), the u(M) R-symmetry given by the
generators R 4 (8) as well as N — 1 hidden symmetries given by the generators

7P

Moz/? =(Hq+ lea)(HB - leﬁ) = T(Wz + w2) : A{Hoses Maﬁ} =0, 41

The generators (41) and the su(N) generators &,z form the following symmetry algebra

{haB’ Myd} =1 (Maééyﬁ + Myafs(sﬁ) > {Moz,B, Myd} =0, (42)
{Maﬁ’ Myé} =

MosM MM MM MaosgM
! (4w21ha5hﬁy T - s s s - s 5 43)

with I given by (16) and summation over repeated indices is not assumed.

Besides, this system has a fermionic constants of motion ®44 defined in (7).Hence, it is
superintegrable system in the sense of super-Liouville theorem, i.e. it has 2N — 1 bosonic and 2M
fermionic, functionally independent, constants of motion [12].

Let us show, that for the even M = 2k this system possess the deformed N = 2k Poincaré
supersymmetry, in the sense of papers [10]. For this purpose we choose the following Ansatz for
supercharges

Qa = 0a+wCapSp, (44)

with the constant matrix C4p obeying the conditions
Cap+Cpa =0, CagCap = —04p (45)

For sure, the condition (45) assumes that M is an even number, M = 2k.
Calculating Poisson brackets of the functions (44) we get

{Qa,Qp} = HoscO B, {Qa,QB} = —1wGaB, {Qa,Qp} = 1wG s, (46)

where

GaB = CacRpe + CcRyés

Gip = Gap = CacRcp+ CpcRe i, (47)
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Gas = CacCpsGpc.

Then we get that the algebra of generators Qa, Hyse, 'Rﬁ is closed indeed:

{QA, Hosc} = (UCABQBa {gABy Hosc} =0, (48)
{Qa4,GBc} =1(CapQc + CacQB), {Qa.GBc} = —1(CepQpdsc + CcpQpiag).  (49)

Hence, for the M = 2k the above oscillator-like system (39) possesses deformed N = 4k su-
persymmetry. In the particular case M = 2 the choice of the matrix C4p is unique(up to unessential
phase factor): Cap := e“c4p. In that case the above relations define the superalgebra su(1]2)-
deformation of N = 4 Poincaré supersymmetric mechanics studied in details in [10]. For the k > 2
the choice of matrices C4p is not unique, and we get the family of deformed N = 4k Poincaré
supersymmetric mechanics.

Let us present other deformed N = 2M Poincaré supersymmetric systems whose bosonic part
is different from those of (39) but nevertheless, has the oscillator potential.

For this purpose we choose another ansatz for supercharges (in contrast with previous case M
is not restricted to be even number)

Qi =04 +10S4. (50)

These supercharges generates the su(1|M) superalgebra, and thus generalizes the systems consid-
ered in [10] to arbitrary M,

(Qa.Qp} = HoseOap - RS, {Qa.Qs}=0. {RERPYy=1uRPsE_REL)  (51)

~ 1 = ~ ~ 2M -1~
{QAs Rg} =1 MQA(SBC + QBCSAC_) > {QA’ 7-{osc} =lw M QAs (52)

where ! |
Hose 1= Hose = (I + - ; Ree),  RE=R,z- M‘Sﬁ ; Ree (53)

with I defined by (16). Hence, the Hamiltonian get the additional bosonic term proportional to the
Casimir of conformal group. In canonical coordinates (34) it reads

2 2.2
_pr I wr 1 _
Hyse = 5 +r2+ 5 w(V2I+M()(/\()). 54)

This Hamiltonian, seemingly, describes the oscillator-like systems specified by the presence of
external magnetic field.

— N|M
So, choosing CP | as a phase superspace, we can easily construct superintegrable oscillator-
like systems which possess deformed N = 2M, d = 1 Poincaré supersymmetry.

5.2 Coulomb-like systems

~N|M
Now, let us construct on the phase space CP | with the Poisson bracket relations (1), the
Coulomb-like system given by the Hamiltonian

Hcou = H + L’ (55)

V2K
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where the generators H, K are defined by (5).
The bosonic constants of motion of this system are given by the u(N — 1) symmetry generators
hap , and by the N — 1 additional constants of motion

K
Ra = Ha + ly]\/;—K . {HC()ula Ra} = {HC()MI’ haﬁ} = 0, (56)
where Hq, Ko, 1,5 are defined by (6). These generators form the algebra
2
ry 1Y“hog
{R(I’ Rﬁ} - léaﬁ(Hcoul 2] ) T:?B’ {haﬁ_’ R’y} = l(s‘yIB_R(Y’ {Ra, Rﬁ} =0. (57)

Besides, proposed system has 2M fermionic constants of motion given by @4, and u(M) R-
symmetry given by R 4 5. Hence, it is superintegrable in the sense of super-Liouville theorem [12].
So, we constructed the maximally superintegrable Coulomb problem with dynamical SU(1, N|M)
superconformal symmetry which inherits all symmetries of initial bosonic system.

One can expect, that in analogy with oscillator-like system, our Coulomb-like system would
possess (deformed) N' = 2M-super-Poincaré symmetry for M = 2k and y > 1. However, it is not a
case.

Indeed, let us choose the following Ansatz for supercharges

SB
Qs =04a++2yC , 58
A=04 AB o )aTa (58)
with the constant matrix C4p obeying the conditions (45), M = 2k and y > 0.
Calculating their Poisson brackets we find
_ 3 42y _ _ _
{Qa,QB} = Hcowd o + 2 KA (SaCspSp +SECADSD) , (59)
12y
{Qa.Qp} = (CepRE +CacRy), {Qa,R5} = —1Qpd4c, (60)

T2(2K)3/

where R4 is defined in (53).
Further calculating the Poisson brackets of Q4 with the generators appearing in the r.h.s. of
the above expressions we get that the superalgebra is not closed. For example,

3y \/2_

{QA,HC()MZ} (2K)3/2 at (2K)3/4

3
Cas (QB RSBD) (61)

Hence, proposed supercharges do not yield closed deformation of N' = 2M-super-Poincaré algebra.

Let us choose another ansatz for supercharges (as above we assume that y > 0)

Qa=0p+142ye'T —2 (62)

(2 K)3 /4’
which yields

2y

Wﬂf, {Qa,Qp) =0,

{Qa. 53} = Hcoud s +
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— 1 ~ —
(@RS} = (MaAaBC- _ aB(sA@) , (63)

where

\2y

Heour = Hcour — W

1
-5 > RCC-) : (64)
C

with I and Rg are defined, respectively, in (16) and (53). In canonical coordinates (34) this
Hamiltonian reads

i 2M —
WCoulzp_ _2 Z_£( Zﬂa+ (XX) (65)

2 r3/2 2M

a

However, one can easily check that proposed supercharges do not yield closed deformation of
Poincaré superalgebra as well, e.g.

C
~ B B 1 1 < = ) 3 Sa C
{Qa4, (2K)3/4} = 2K (MQA(SBC - QB(SAC) + EW B (66)

So, proposed superextensions of Coulomb-like systems, being well-defined from the viewpoint
of superintegrability, do not possess neither N' = 2M supersymmetry, no its deformation. The
su(1, N|M) superalgebra plays the role of dynamical algebra of that systems.

Acknowledgments

First and foremost I would like to acknowledge professor Armen Nersessian and professor and
Sergey Krivonos, whose invaluable support made this work possible. As well as, I acknowledge a
partial financial support of Armenian Science Committee (grant 20RF-023, 21 AG-1C062, 21 AA-
1C001) and of the Regional Doctoral Program on Theoretical and Experimental Particle Physics
sponsored by VolkswagenStiftung and Armenian Committee of Science.

References

[1] S. Kobayashi, K. Nomizu, Foundations of Differential Geometry, Vol. 2 (Wiley Classics
Library)[1969].

[2] D. Karabali and V. P. Nair, Quantum Hall effect in higher dimensions, Nucl. Phys. B 641
(2002) 533 [hep-th/0203264].
B. P. Dolan and A. Hunter-McCabe, Ground state wave functions for the quantum Hall effect
on a sphere and the Atiyah-Singer index theorem, J. Phys. A : Math. Theor. 53 (2020)215306
arXiv:2001.02208 [hep-th].

[3] S. N. M. Ruijsenaars and H. Schneider, A New Class of Integrable Systems and Its Relation to
Solitons, Annals Phys. 170 (1986) 370.

S. N. M. Ruijsenaars, Complete Integrability of Relativistic Calogero-moser Systems and
Elliptic Function Identities, Commun. Math. Phys. 110 (1987) 191; Action-angle maps and

10



Supersymmetric extensions of oscillator- and Coulomb-like systems Erik Khastyan

[4]

[5]

[6]

[7]

[8]

[10]

[11]

scattering theory for some finitedimensional integrable systems. Il1l. Sutherland type systems
and their duals. Publ.Res.Inst.Math.Sci.Kyoto,31(1995), 247-353

J. F. van Diejen, L. Vinet, “ The Quantum Dynamics of the Compactified
Trigonometric Ruijsenaars-Schneider Model, Commun. Math. Phys. 197(1998), 33-74
[arXiv:math/9709221[math-ph]]

L. Feher and T. F. Gorbe, Trigonometric and elliptic Ruijsenaars-Schneider systems on the
complex projective space, Lett. Math. Phys. 106 (2016) no.10, 1429 (2016)

T. Hakobyan and A. Nersessian, Lobachevsky geometry of (super)conformal mechanics, Phys.
Lett. A 373 (2009) 1001 [arXiv:0803.1293 [hep-th]].

E. Khastyan, S. Krivonos, and A. Nersessian, Kéhler geometry for su(1, N|M)-superconformal
mechanics Phys. Rev. D 105, 025007 — Published 7 January 2022

E. Khastyan, A. Nersessian and H. Shmavonyan, Noncompact CPN as a phase space of
superintegrable systems, Int. J. Mod. Phys. A 36 (2021) 2150055 [arXiv:2003.10002 [math-
ph]

O. M. Khudaverdian and A. P. Nersessian, “Even and odd symplectic and Kahlerian structures
on projective superspaces,”’ J. Math. Phys. 34 (1993) 5533 [hep-th/9210091].

B.A.Dubrovin, A.T.Fomenko, S.P.Novikov, Modern Geometry-Mrthods and Applications.
Part I: The Geometry of Surfaces, Transformation Groups, and Fields Springer-Verlag New
York, 1992

T. Hakobyan, S. Krivonos, O. Lechtenfeld and A. Nersessian, Hidden symmetries of integrable
conformal mechanical systems, Phys. Lett. A 374 (2010) 801 [arXiv:0908.3290 [hep-th]].

O. Lechtenfeld, A. Nersessian and V. Yeghikyan, Action-angle variables for dihedral systems
on the circle, Phys. Lett. A 374 (2010) 4647 [arXiv:1005.0464 [hep-th]].

T. Hakobyan, A. Nersessian and V. Yeghikyan, Cuboctahedric Higgs oscillator from the
Calogero model, J. Phys. A 42 (2009) 205206 [arXiv:0808.0430 [math-ph]].

E. Ivanov and S. Sidorov, Deformed Supersymmetric Mechanics, Class. Quant. Grav. 31 (2014)
075013 [arXiv:1307.7690 [hep-th]]; Super Kdihler oscillator from SU(2|1) superspace, J.
Phys. A 47 (2014), 292002 [arXiv:1312.6821 [hep-th]]; Long multiplets in supersymmetric
mechanics, Phys. Rev. D 93 (2016) no.6, 065052 [arXiv:1509.05561 [hep-th]].

E. Ivanov, S. Sidorov and F. Toppan, Superconformal mechanics in SU (2|1) superspace, Phys.
Rev. D 91 (2015) no.8, 085032 [arXiv:1501.05622 [hep-th]].

E. Ivanov, O. Lechtenfeld and S. Sidorov, SU(2|2) supersymmetric mechanics, JHEP 11
(2016), 031 [arXiv:1609.00490 [hep-th]].

E. Ivanov, A. Nersessian, S. Sidorov and H. Shmavonyan, Symmetries of deformed su-
persymmetric mechanics on Kdihler manifolds, Phys. Rev. D 101 (2020) no.2, 025003
[arXiv:1911.06290 [hep-th]].

A.Nersessian Elements of (super-)Hamiltonian Formalism Lect. Notes Phys. 698 (2006) 139-
188

11



Supersymmetric extensions of oscillator- and Coulomb-like systems Erik Khastyan

[12] V. N. Shander, Complete integrability of ordinary differential equations on supermanifolds,
Functional Analysis and Its Applications 17(1983), 74 Darboux and Liouville theorems on
supermanifolds DAN Bulgaria, 36 (1983), 309;

O.M. Khudaverdian, A. P. Nersessian, Formulation of Hamiltonian Mechanics With Even and
0dd Poisson Brackets, Preprint EFI-1031-81-87-YEREVAN), 1987

12



	Introduction
	Non-compact complex projective superspace
	su(1,N|M) superconformal algebra
	Canonical coordinates
	Oscillator- and Coulomb-like Systems
	Oscillator-like systems
	Coulomb-like systems


