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1. Introduction

This work is a direct continuation of the work contained in [3, [8 [13], which
listed, among other things, binary differential operators invariant with respect
to a supergroup of diffeomorphisms and computed the cohomology of polynomial
versions of various infinite dimensional Lie superalgebras. Our main motivation
is the study of deformations of the natural action of the orthosymplectic Lie
superalgebra o0sp(n|2) on the superspace of symbols of differential operators on
densities.

The space of weighted densities with weight A (or A-densities) on R,
denoted by:

Fr={fldx)*| feC*R)}, NeR,

is the space of sections of the line bundle (T*R)®" for positive integer A. Let
Vect(IR) be the Lie algebra of all vector fields Xp = F< on R, where F' € C*(R).
The Lie derivative Ly, along the vector field Xp makes F) a Vect(R)-module
for any A € R:

L, (f(d2)) = Dy, (f)(de)* with L), (f) = Ff' + AfF, (1)
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where f', F' are %, 4E " Denote by Dy, := Homgig(F», F,,) the Vect(R)-module
of linear differential operators with the natural Vect(R)-action. Lecomte [13]
computed H}g (s/(2); D, ) and H3g (s1(2); Dy ), where s[(2) is realized as the
Lie subalgebra of Vect(R) spanned by {Xi, X,, X,2} and where H},; denotes
the differential cohomology; that is, only cochains given by differential operators
are considered. These spaces appear naturally in the problem of describing the
deformations of the sl(2)-module S,_, = @, Fu-r—k, the space of symbols
of differential operators of D,,. More precisely, the elements of H' (sl(2); V)
classify the infinitesimal deformations of a s[(2)-module V' and the obstructions to
integrability of a given infinitesimal deformation of V' are elements of H? (sl(2); V)

(for example, see [11, 2, 4, 5], [14]).

It is natural to study the simplest super analog of the problems solved in
[13], namely, we consider the superspace R!" endowed with its standard contact
structure defined by the 1-form «,,, and the Lie superalgebra K(n) of contact
vector fields on RY". We introduce the K(n)-module §} of A-densities on R!™ and
the K(n)-module of linear differential operators, D%, = Homdig(gf,gz), which
are super analogs of the spaces F) and D, ,, respectively. The Lie superalgebra
0sp(n|2), a super analog of s[(2), can be realized as a subalgebra of K(n). The
space Hlg (0sp(1]2); D5 ,) has been computed by Basdouri and Ben Ammar [3],
and the space Hyg (0sp(2]2);D3 ) has been computed by the first author and
Boujelben [8].

In this paper, we compute Hlg (0sp(n[2), 0sp(n — 1|2); D% ) and
Hig (0sp(n|2); D% ,) for n > 2. Moreover, we give explicit formulae for all
the nontrivial 1-cocycles. These spaces arise in the classification of infinitesimal

deformations of the osp(n|2)-module &, = P, _»_&» & super analogue of
- 2

S,-», see [12]. We mention that the same problem was considered in [6] for the
case of the Lie superalgebra IC(n) of contact vector fields on the (1, n)-dimensional
real superspace instead of the orthosymplectic Lie superalgebra osp(n|2). We
also mention that Duval and Michel studied a similar problem related to the link
between discrete projective invariants of the supercircle S*™ and the cohomology
of the group of its contactomorphisms [10].

2. Definitions and Notation

Let R'™ be the superspace with coordinates (z,6) where § = (6,...,6,). The
coordinates ¢, ..., 0, are the odd variables: 6;0; = —0,0;. Consider the standard
contact structure given by the following 1-form:

= dx + > 0;d6;. (2)

i=1

On the space C*®(R"), we consider the contact bracket

(FG} = FG' = FG = 5= 3 n(F) 0(G). ©
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where 7; = 8%2- — Hia% and |F| is the parity of F'. Note that the derivations 7; are
the generators of n-extended supersymmetry and generate the kernel of the form
as a module over the ring of functions. Let Vect(R'") be the superspace of
vector fields on R":

Vect(R!™) = {Foam + Z F9; | F, € C®°(R'™) for all z} :
i=1

where 0; = % and 0, = 3%, and consider the superspace K(n) of contact vector

fields on C°(R'"). That is, K(n) is the superspace of vector fields on R!"
preserving the distribution singled out by the 1-form «,:

K(n) = {X € Vect(R"") | there exists F € C°(R'") such that Lx(a,) = Fa,}.

The Lie superalgebra IC(n) is spanned by the fields of the form:

1 n
_ - _N\IFI,, ] oo (mlln
Xp=FoO, 5 E (=1)"'n;(F)n;, where F € C*(R™™).

=1

In particular, we have IC(0) = Vect(R). Observe that Lx,.(a,) = Xi(F)a,. The
bracket in KC(n) can be written as:

(Xr, Xa| = X(r ey (4)

The orthosymplectic Lie superalgebra osp(n|2) can be realized as a subalgebra of
K(n):

osp(n|2) = Span(X1, Xo, Xp2, Xoo,, Xo,, Xo,), 14,5 <n.
We easily see that osp(n — 1]2) is a subalgebra of osp(n|2):
osp(n — 1]2) = {XF € osp(n|2) | 9, F = o}
Note also that, for any i in {1,2,...,n — 1}, osp(n — 1|2) is isomorphic to
osp(n — 1]2)7 = {XF € osp(n|2) | OF = o}.
We define the space of \-densities as
Fh={Fa, | Fe C®[R'")}. (5)

As a vector space, g4 is isomorphic to C®°(R'"), but the Lie derivative of the
density Ga; along the vector field Xr in K(n) is now:

n’

Lx,.(Gap) = L%, (G)ap, with £y, = Xp+ AF', AR, (6)

Here, we restrict ourselves to the subalgebra osp(n|2), thus we obtain a one-
parameter family of osp(n|2)-modules on C>(R'") still denoted by F7.
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A differential operator on R'™ is an operator on C*(R'™) of the form:

M
A= 3" ape(x,0)0807 -0 & =0,1; M €N (7)

k=0 e=(e1, ,en)

Of course any differential operator defines a linear mapping Fa;' — (AF)a* from
Sy to §), for any A, p € R, thus the space of differential operators becomes a
family of K(n)-modules D , for the natural action:

Xp-A=g5 oA—(—1)Fl402y . (8)

Since —n; = 0., and J; = 1; — 07, every differential operator A € DY ,
can be expressed in the form

A(Fa)) = > agla, Oy ..ol (F)ak, 9)
where the coefficients a(x, ) are arbitrary functions.

Proposition 2.1.  As an osp(n — 1|2) -module, we have

n o~ n—1 n—1 n—1 n—1
e DteDl e (9, el ), (10)

where 11 is the change of parity operator.

Proof.  Any element F' € C*®°(R!'") can be uniquely written as follows:
F = Fy + F0,,, where 0,F; = 0,F, = 0. Therefore, for any Xy € osp(n — 1]2),
we easily check that

X, (F) = £, () + €532 (F)0.

Thus, the following map is an osp(n — 1|2)-isomorphism:

Oy Fo o F U ONEL)
2 P (11)
FO[,,)I\ — <F]_CY7).\L_1, H(F2an—12)>

So, we deduce an osp(n — 1|2)-isomorphism:

. n—1 n—1 n—1 n—1 n
Uy, : D) leD @ II (i’w% ® @H%#) Dy

)\'F%,/L"r‘% (12)
A @;1 0 Aod,.
Here, we identify the osp(n — 1|2)-modules via the following isomorphisms:
m(opt,) = Hom (870G0)  T(A) = oA,
11 <©t\il%“> —  Homyig (37;1%, H(gﬁ_l)) II(A) — Aoll,
@;jrl%!H% —  Homgg (H(K;f%), H(SZ;?) II(A) — TloAoll -

Note that this Proposition is a simplest generalization of a result by the
first author and Boujelben for n = 2 (see [§]).
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3. osp(n|2)-invariant binary differential operators

Observe that, as an osp(n — 1|2)-module, we have

osp(n|2) ~ osp(n — 1]2) ® TI(H" 1), where

1 1
T2 2 T2
elan_l, oo 7871_1&”_1}.

1
-2
n—1» O, "1,

In fact, by and @, the Lie superalgebra K(n) is isomorphic to §", which is
isomorphic, as osp(n — 1]2)-module, to F*;' ® II(F"*1"). So, the space osp(n|2)
2

h™~! is the subspace of §",' spanned by {«

is isomorphic, as an osp(n — 1]2)-module, to ®,(osp(n|2)), where &, is given by

. More precisely, any element Xp is decomposed into Xp = Xp + Xpy,

where 0,F) = 0,F; = 0, and then Xp, € osp(n — 1]2) and Xp,g, is identified to
1

I(Foa,?) € (O™ ).

To compute the osp(n — 1|2)-relative cohomology of osp(n|2) for n > 3,
we need the description of osp(n — 1|2)-invariant mappings from h" ! @ SK‘I to
SZ’I. As a first step towards these descriptions, we shall need the list of binary
0sp(1]2)-invariant differential operators h' @ F\ — ..

3.1. osp(1|2)-invariant binary differential operators. The nontrivial binary
0sp(1|2)-invariant differential operators

h' @3 = 3§, (Hay? Foy) = A(H, F)of
were described in [§]. Recall that their list consists of:

) Ifpu=A+k— % where k is a non-negative integer satisfying
k(k—1)(2A\+k—1) =0, then, up to a scalar factor, the map A is given by:

A(H, F) = HF® 4 k2\+k — 1)H' F*Y — (1)l (H)n (FED). (13)

ii) If p = A+ k, where k is a non-negative integer satisfying
k(2A+k)(2A+k—1)=0, then, up to a scalar factor, the map A is given by:

AH, F) = (=)™ Hyy (F®)+ A+ k) (m(H)F® + kH'n (FED)) . (14)

3.2. osp(n|2)-invariant binary differential operators for n > 2. Now, we
describe the spaces of 0sp(n|2)-invariant binary differential operators " @ F% —
§,, for n > 2. We prove that these spaces are nontrivial only if p— A = i%

k -1k k -2 k+1
or (A,u)z(—i —) or (A,u)z(— T il ), ke N.

2 "2 2 T2

More precisely, we have: Hereafter all €’s are constants and we will use the
superscript ¢ when we consider the superalgebra osp(n|2)’ instead of osp(n|2).
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_1
Theorem 3.1.  Let T}, : b" x §% — Fp, (How?, Fap) — T5 (H,F)ok be a
non-zero 0sp(n|2)-invariant bilinear differential operator. Then, up to a scalar
factor, the map XY , is given by:

vy (HF) — HF
‘ZKH (H, F) = MH'F+3M,(H,F) forn>2 orn=2but\#0,—3,
T2, (H, F) — o M,(H, F)+

&2 (=D (m (H)na(F) = ma(H)m(F)) = Hnam (F)) ,
‘Zi%’O(H,F) = ¢ (H'F— MyH F))+62H771772(F)
‘Zﬁ%%(H,F) = (=" Hy -0, (F®) with k € N ifn > 2

and k € N\{0} if n =2,
T pins o (H,F) = (1) (Hyy -0 (F®) + kH'gy -+ - (FED)) +
2 72

(=) IS, o) (H) o 2) oty (™)
with k € N if n > 2 and k € N\{0} if n =2,
(15)
where M, (H, F) = HF'—(=1)HIY""  ni(H)ni(F) and S, is the symmetric group.

Proof. By induction on n. First note that the osp(n|2)-invariance of any
binary differential operators % . DT ®FY — &), is equivalent to invariance with
respect to the subalgebras osp(n —1]2) and osp(n—1|2)", i =1,...,n—1. Using,
the fact that, as osp(n — 1]2)-module,

b @Fh~ by @ F T eI @ IE ) @by @ IE ) e M0 @5
and

S =8 el ),

n—1

where h7~! is the subspace of F; ' spanned by 1 and b
31" spanned by
2

is the subspace of

1 1 1 1
{an—Zh ‘Tan—217 elan—217 Tt 79n—1an—21} )
we can see that, T} , is decomposed into eight osp(n — 1|2)-invariant maps:

®Hl(?{” ) — TI9( Z;%), I(p 1) @ Y AJrz) — HJ(S#H) 1,9 =0,1.
(16)
We will need the following classical fact:

Lemma 3.2.  [7] Let g be a Lie superalgebra and A : U @V — W a bilinear
map, where U,V and W are g-modules. We consider the following associated
maps

IO eV W, Ay TI(U) @ TH(V) — TI(W),
L I(U) ® V- TI(W), A THU) @ TI(V) — W,
AZJ UI(V)—T1(W), 1,7=0,1,
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defined by
Ai((uw) ®v) = (~1)MAu@wv), A1 () I(v)) = (-DMIT(A(u®v)),
Az(Il(u) ®v) =

(~1 (A(u® v), Au(TI(w) @ TI(v)) = (~1) A(u @),
Ay e () = (~)e DI (Ao v))

The maps Ay, A, Ag, Ay and A, , are g-invariant if and only if A is g-invariant.
We need also the following

Proposition 3.3.  Let B, : b} ® § — §}., (h, Fay) — Byu(h, F)al be a non-
trivial osp(n|2) -invariant bilinear differential operator, then one of the following

holds:
i) If p= X\ then, up to a scalar factor, the map B, is given by:

B,(h,F) = hF. (17)

i) If (A, p) = (—k+g_1, %), k € N, then, up to a scalar factor, the map B, is
given by:

By(h, F) = hipy - -1, (F©). (18)

Proof. By induction on n. For n = 0, the result holds from [§], (Lemma 4.2).
For n =1, let By : by ® § — &, be an osp(1[2)-invariant binary differential
operator. The osp(1]2)-invariance of B; is equivalent to invariance with respect
just to the subalgebra s[(2) and the vector fields Xy, and Xy, . Using the fact
that, as sl(2)-modules,

S, Fu@(F) and heF=heoloheld(F,),  (19)

we can deduce, by induction hypothesis, the restriction of B; to each component of
the right-hand side of . Of course, By is identically zero if 2(u—A) # —1, 0, 1

and if
A ¢ { (55 5. (5 5). (55 5) b, keN\{o}

The invariance of B; with respect Xy, and X9, determines thus completely the
space of osp(1]2)-invariant binary differential operators by ® § — §,. Now,
assume that the result holds for n > 1. Observe that the osp(n|2)-invariance of
any binary differential operators B, : b7 ®@F} — §}, is equivalent to invariance with
respect just to the subalgebras osp(n — 1|2) and osp(n — 1]2)", i =1,...,n — 1,
and that B, is decomposed into four osp(n — 1|2)-invariant maps:

TelE) — E(EL) wa=0.1 (20)
Thus, by Lemma and induction assumption, we exhibit the osp(n — 1]2)-

invariant binary differential operators b ® §3 — §,. Of course, these operators
are identically zero if 2(u — \) # —1, 0, 1 and if

Ao ¢ { (557 50) (5572 59) . (557 5), (B3 0) ), keN.
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More precisely, any osp(n — 1|2)-invariant binary differential operators B,, : h} ®
Sy — SZ can be expressed as:

For ()\“u) ( k4n—1 k—l—l) k’EN

2

B,(h, F) = Qxuh - 'nlan(F(k)) + FA,M<_1)|F|h77n—1 cem (1= enan)(F(k+1))9n-

For A = u, we have B, (h, F) =

Exnh (1 —0,0,)(F) — @)\n( DR o, (F)0, ifn>2o0rn=2and\#0,

Exnh (1 — 0282)( ) = Oan(—D)FIR 0y (F)By+

+A)\’ ( )‘F‘h’fh( —8282>(F)92 if n =2 and /\:07
where the coefficients €2,y 4, Ex 0, Oxn and Ay, are, a priori, arbitrary con-
stants, but the invariance of B, with respect osp(n—1|2)%, i =1,...,n—1, shows
that

I' kit krr = = kin1 i, E)\m = @)\ﬁ’ A()’Q =0.
2 72 2 72

Therefore, we easily check that B, is expressed as in Proposition (3.3 For the
other cases, the same arguments as before, show that B, is identically zero. This
completes the proof of Proposition [ |

Now, assume that n = 2. By Proposition and formulas |D
together with decomposition with the help of Lemma we exhibit the
0sp(1]2)-invariant binary differential operators h* ® §5 — §,,. Of course, these
elements are identically zero if

2(p— ) # -2, —-1,0, 1, 2 and if

Ao ¢ { (=5.51). (=555) . (0555 . (5%3) . (-5.5%) }, kel

The invariance of these elements with respect 0sp(1|2)! determines thus completely
the space of 0sp(2|2)-invariant binary differential operators h* @ 3 — §... Thus,
we can check that Theorem is proved for n = 2. Now, assume that it holds
for n > 2. Again, the same arguments as in the proof of the case n = 2
together with induction assumption show that any nontrivial osp(n|2)-invariant
binary differential operators 3";1 C b @ FVT — Ft only can appear if
2(p—A) # -2, —1,0, 1, 2 and if (A, x) not belongs to (here keN)

{ (ke i), (<bag2 by (<2 B0) ). p0= 101 1=0.L (@)
So, we consider only the cases where 2(u — A) = =2, —1, 0, 1, 2 and (A, u) as in
1.) As before, the invariance of T‘“ with respect osp(n|2)’, i =1,...,n, shows

that ‘ZTLI is expressed as in Theorem . ]

4. Cohomology

Let us first recall some fundamental concepts from cohomology theory (see, e.g.,
[9,11]). Let g = g5 g7 be a Lie superalgebra acting on a superspace V = V5 ® V;
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and let h be a subalgebra of g. (If b is omitted it assumed to be {0}.) The space
of h-relative n-cochains of g with values in V' is the g-module

C"(g,h; V) := Homy(A"(g/h); V).

The coboundary operator 6, : C™(g,b; V) — C™""(g,h; V) is a g-map satisfying
dp 09,1 = 0. The kernel of §,, denoted Z"(g,h; V), is the space of h-relative
n-cocycles, among them, the elements in the range of ¢,,_; are called h-relative
n-coboundaries. We denote B™(g,h; V') the space of n-coboundaries.

By definition, the n'* h-relative cohomolgy space is the quotient space

H"(g,b;V) = Z"(g,h;V)/B"(g,h; V).

We will only need the formula of 4,, (which will be simply denoted §) in degrees
0 and 1: for v € C%g, h; V) =V, dv(g) := (—=1)lllg . v where

Vi={veV | h-v=0 forall hch},
and for T € C'(g,h;V),
3(1)(g, h) = (=1)Ig- 0 (h)—(=1)MHTDRY(g) =T ([g, b)) forany g.h€g.
4.1. The space H/jig(0sp(n|2); D% ).

In this subsection, we will compute the first differential cohomology spaces
Hlig(0sp(n|2); D% ,) for n > 3. Our main result is the following:

Theorem 4.1.  The space Hyg(0sp(n|2); D% ) has the following structure:

R iof p—A=0,
Hyg(0sp(n|2); D% ) ~ ¢ R? if (A p) = (=222 %) and k e N\{0}, (22)
0  otherwise.

The following 1-cocycles span the corresponding cohomology spaces:

T)\7>\(Xg) = G/
T w2 (Xg) = (=1)"9G" - 0,05
- 2 ’2 (23)

T own2 1 (X) = (k=1)G"m - 0,05 "+
H(=1) DI, ?ill(f)); No(1)(G)No(2) = Nom)Oh "

The proof of Theorem [4.1] will be the subject of section [5] In fact, we need
first the description of Hjg(osp(n — 1/2); D% ,) and
Hiig (0sp(n|2), 0sp(n — 112)%; DY ).
4.2. The space Hjig(osp(n —1[2); D% ).

Let g = €@ p be a Lie superalgebra, where £ is a subalgebra and p is a

t-module such that [p, p] C €. Consider a 1-cocycle T € Z!(g,V), where V is a
g-module. The cocycle relation reads

T(lg. ) = (~1)Tlg - X() + (<) Dh- X(g) =0, g.h e,
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Denote T¢ = T} and T, = T|,. Obviously, T¢ is a 1-coycle over £ and if Ty = 0
then T, is €-invariant. Thus, the space H'(g; V) is closely related to the space
H'(¢; V). Furthermore, T and Y, subject to the following equations:

Yo([hp]) — (1) h -y (p) + (—1)PIHTDp Y(h) =0, he e, pep, (24)
Ye([p, ') — (=1 p - 1, (p) + (—1)P 1T Yy (p) = 0, p, p €p. (25)

In our situation, g = osp(n|2), € = osp(n — 1|2), p = T(h""") and V = D} .
According to isomorphism , we can see that the knowledge of Hiq (& @K;I)
allows us to compute Hyz(& D% ):

Hig (8,078 ,) = Hig (& QK?) © Hiigr (& gi\l;;m%)@

Hier (8 H(szl%)) @ Hyg (8 (o)) )-

M3.u

(26)

Of course, we can deduce the structure of the cohomology space H}.q (€; H(@;‘Ll))
from Hyg(t;D%,"). Indeed, to any T € Zjg(8;D},') there corresponds an
element T € chhﬁ(ﬁ;l_[(@;f;l)) where T(Xg) = I (7o Y(Xg)) with 7(F) =
(—=1)PIF. Obviously, T is a coboundary if and only if Tisa coboundary. Thus,
we recall the space Hyg(0sp(2[2); D3 ,) which was computed in []:

R? if u—XA=0,
Hi(0sp(2]2); D% ) ~ ¢ R? if (A p) = (-
0  otherwise.

k. %) and k € N\{0}, (27)

A basis for the space Hjyz(05p(2]2); D3 ,) is given by the cohomology classes
of the 1-cocycles T3 , and :f?\u defined by:

T?\,,\(XG) = G

T2 (Xe) { mie(G) if A=0
M 22 (92(G)) = (=)' (8s(G)m1 + Oomem (G if A # 0

T%g %(XG) = G'm™!

T2, (Xe) = km(0uG)m" ™t = (=1 (0G5 = m(0:0:(G))ni* )

T oe(Xe) = (k=G mn3 = + (=D (na(G " — (G )

(28)

4.3. The space H/jiz(0sp(n|2), 0sp(n — 1[2)"; D% ).

As a first step towards the proof of Theorem we shall need to study the
osp(n — 1]2)"-relative cohomology Hyg(0sp(n[2), 0sp(n — 1]2)"; D% ).
Theorem 4.2.  The spaces Hyg(0sp(2]2), 0sp(1|2)";D3 ) are one dimensional
ifAX=p#0 or (A\p)=(—%%) where k € N\ {0}. Moreover, these spaces are
spanned by classes of some o0sp(1]2)* -relative cocycles which are cohomologous as
05p(2|2) -cocycles.

Otherwise, the spaces Hyg(0sp(n|2), osp(n — 112);D% ) are trivial.
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Proof.  For n = 1, the result holds from [3], (Lemma 3.3). For n = 2, we
deduce the result from [§] (Theorem 4.3). Now, we deduce the result for n > 3
from the following Proposition. [ |
Proposition 4.3.  Forn > 3, any element of Zgg(0sp(n[2); DY ) is a cobound-
ary over osp(n|2) if and only if at least one of its restrictions to the subalgebras
osp(n — 1|2)" is a coboundary.

Proof. . Let T € Zjz(osp(n|2); D% ,) and assume that the restriction of T to
osp(n — 1|2)?, for some 1, is a coboundary, that is, there exists b € D%  such that

M
T(Xp)=060b)(Xp) = (—1)F¥XL. b forall Xp € osp(n—1[2)".
By replacing T by T — b, we can suppose that Y|.pp—120 = 0. Thus, the
map T is osp(n — 1|2)’-invariant and therefore the equation becomes (here
9] = lg[ +1):

(_1)I§HT|Xg9i Y (Xng,) — (_1)|ﬁl(|§\+ITI)Xh6i Y (X,,) = 0. (29)

According to the isomorphism , the map T is decomposed into four compo-
nents

N eF o s T e IETY > NE
H([’J ) ® S;L 14 N H(Sn 1, z)’ Ha)n—l,i) ® H(S;L+£,z) N SZ_I’Z.
(30)

So, each of these bilinear maps is osp(n — 1|2)%-invariant. Therefore, their expres-
sions are given by Theorem with the help of Lemma (3.2)) and equation (29)).

More precisely, we get up to a scalar factor:

fé(ez) if N:)‘_%v
d (1 —26,0;) it  pu=A
0 (ean Ay -1 Ny + €20;) if pu=XA+ %7
T= 0 (9”]1 o ‘nnaﬂlﬁc_l) ) if <)‘7 :u) = (_k+72h27 %)7
S (e + (10 )2E™) Q) = (L)
6 (- -+ mp0;0571) if (A ) = (—ktns2 by
[ 0 otherwise,
(31)
where X3-L1 = 1 and x,\ =0 if (n,\) # (3, _%) -

5. Proof of Theorem [4.1]

(i) According to Proposition [4.3] the restriction of any nontrivial differential 1-
cocycle T of osp(3|2) with coefficients in ®f | to osp(2(2)’, for i=1, 2, 3, is a
nontrivial 1-cocycle. Furthermore, using isomorphisms and we deduce
that if 2(u — \) # —1, 0, 1, and if

<A,u>¢{<—§,§>, <—’“‘gl,k;1>, (—kgl,g)}, ke N\ {0} (32)
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then Hig(osp(2[2);D35 ) = 0 and therefore, Hig(0sp(3]2); D3 ,) = 0. Now, for
(A, i) asin or 2(u—A) = —1, 0, 1, let T be a 1-cocycle from 0sp(3]2) to DY ,.
Note that the knowledge of T is equivalent to the knowledge of its restriction to
0sp(2]2)", for =1, 2, 3. The map Y |oep2p2)i is a 1-cocycle of 0sp(2]2)". Therefore,
using isomorphism together with formulas , we deduce that, up to a
coboundary, T is expressed as in Theorem [£.1]

(ii) We proceed by induction on n. First note that by Proposition , the

restriction of any nontrivial differential 1-cocycle T of osp(n|2) with coefficients in

N to osp(n|2)t, for i = 1,...,n, is a nontrivial 1-cocycle. Now, we assume that

the result holds for some n > 4. Again, the same arguments as before together with

induction assumption show that H}.¢(0sp(n|2)*; @;”;1) =0if 2(u—A) # —1,0, 1,
and if (A, u) not belongs to (with £ € N\ {0})

(_k—i-n—Qk k+tn—-1 k-1

2 T2

_k:+n—1§ n—1

9 72)7 (_ 9 70)} (33)

); ( ): (

2 2
Therefore, the corresponding cohomology spaces H}.(0sp(n + 1]2); @f\bf) vanish.
So, we consider only the cases where 2(u—\) = —1, 0, 1 and (A, x) as in , we
proceed as in (i) and we get the result for n+ 1. O
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