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1. Introduction
1.1. General setting of the problem

Several years ago Ovsienko and Roger suggested the following problem. Let p : h — g be
an embedding of Lie algebras over a field k. A map p +tp; : h — g, where p1 € Z'(b, g)
and t € k, is a Lie algebra homomorphism up to quadratic terms in ¢. Such infinitesimal
deformations of the embedding are classified by linearly independent elements of H' (b, g),
see [13]. Let c1, . .., ¢, be cocycles representing a basis of H'(b, g). The generic infinitesimal
deformation of the embedding h — g is of the form ¢1¢; + -+ + £,¢,. The obstructions
to integrability of infinitesimal deformations are described by elements of H?(h,g). The
idea of Ovsienko and Roger: one can canonically associate to the embedding p: h — g a
commutative associative algebra, whose generators are the nontrivial cohomology classes
in H'(h,g), and the relations between the generators correspond to the obstructions to
integrability of infinitesimal deformations, and they are given by elements of H?(h,g). We
thus get an algebra k[t]/I, where t = (t1,...,t,) and I is the ideal generated by the
coefficients of the obstructions. The algebra k[t]/I only depends on the triple p : h — g.
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For interesting examples (the deformations of the natural embeddings of the Lie algebra
vect(S!) into the Poisson algebra of the Laurent series on S! and into the Lie algebra of
symbols of pseudodifferential operators on S'), see [14, 15]. One more example is considered
in [1].

Certain superizations of the constructions considered in [14, 15] were obtained in [2-6].
In [2, 3, 5], the authors described the infinitesimal deformations of the natural embedding
of the Lie superalgebra K (1|N) of contact vector fields on the supercircle S'V into the
Lie superalgebra of symbols of pseudodifferential operators on S UN for N = 1,2 and 3,
respectively. In [5] the authors also discussed the difficulties in generalizing their result from
S to the case ST with N > 4. In [6] and [4] the authors computed the obstructions to
integrability and classified nontrivial deformations of these embeddings for N = 1 and 2,
respectively.

Here we consider the infinitesimal deformations of the embedding of K(1]4) into the
Poisson superalgebra of symbols of pseudodifferential operators on S12.

1.2. Basic notions

The Lie superalgebra K(1|N) — the complexified space of contact vector fields on the
supercircle SV (with even variable ¢t and odd variables € = (£1,...,&) and n = (n1,...,1,)
if N = 2r plus one more variable 6 if N = 2r + 1) with Laurent polynomials as coefficients
is characterized by its action on a contact 1-form. Let W(1|N) be the Lie superalgebra
of all superderivations of C[t,t71] ® A(N), where A(N) is the Grassmann algebra in N
indeterminates £, n (and, perhaps, 6). By definition,

K(1|N) ={D € W(1|N) | DQy = fQu for some f € C[t,t"'] @ A(N)},

where

Qn =dt + Z (&idn; + mid&;) +

4 6df if N =2r+1

{0 if N =2r,

is a differential 1-form (see [8, Sec. 1; 10, Sec. 2]). Note that there are two types of super-
circles: one is associated with the trivial vector bundle over the circle, the other one with
the Whitney sum of the trivial bundle and the Mébius bundle; the supermanifold SV is
associated with the rank NV trivial bundle over the circle. We consider not all Fourier images
of the smooth functions on S*™, but only polynomial ones.

Superalgebras K(1|N) are simple, except for N = 4 when the derived superalgebra
K'(1]4) = [K(1|4), K(1]4)] is simple. It is known to physicists as the (centerless) “big
N = 4 superconformal algebra”. Note that K (1|/V) has no (nontrivial) central extensions if
N >4, it has one central extension if N < 3, while K (1|4) has two central extensions. The
Lie superalgebra K'(1]|4) is the only superconformal algebra which has three independent
central extensions, see [8, 11].

The superalgebra K (1|2N) can be realized as a subsuperalgebra of the Poisson super-
algebra P(2|2N) of symbols of pseudodifferential operators on SV, see [16, 18] and ref-
erences therein. K(1|2N + 1) has a similar realization, and it will be discussed in detail
in another paper. Note that the realization, which we consider here is different from the
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realization of K (1|N) in [2-6], where the authors consider the natural embedding of K (1|N)
into the Lie superalgebra of symbols of pseudodifferential operators on S UN which contracts
to the Poisson superalgebra P(2|2N).

It is a remarkable fact that if N = 2, one of the nontrivial central extensions K’(1|4)
also admits an embedding into the deformed Poisson superalgebra Py (2|4) which contracts
to P(2|4). There exists a one-parameter family of irreducible representations of K’(1]4)
associated with this embedding in a superspace spanned by four fields (coefficients of the
monomials in & = (£1,&2)), see [16].

In this work, to compute H'(K'(1|4), P(2|4)), we restrict an arbitrary 1-cocycle to a
certain subsuperalgebra I'(o) of K’'(1[4).

1.3. What is I'(o) :=T'(01,02,03)

Let 01,09,03 € C be such that o1 + 09 + 03 = 0. Let V; be a 2-dimensional vector space
and 1); be a nondegenerate skew-symmetric form on V; for each i. Let I'(0)g = sp(¢1) &
sp(v2) @ sp(v3) and I'(0); = Vi ® Vo ® V3 with the natural I'(o)g-action on I'(0)j. Let
PBi = Vi x V; — sp(¢;) be sp(1);)-invariant bilinear mappings given by

Pi(wi, yi)zi = Yi(yi, z)wi — ¥ilzi, 2:)yi,  where x,y;, 2 € V;.
The commutator of two elements of I'(0); is given by the formula

(1 ® T2 ® x3,y1 ® Y2 @ y3] = o19¥2(x2, y2)V¥3(xs, y3)P1(z1, y1)
+ o291 (71, y1)¥3(23, y3) Pa (w2, y2)
+o31(x1, y1)V2(22, y2) Ps (73, y3)-

The superalgebra I'(o1,09,03) is simple if and only if [[o; # 0, and I'(0y1,09,03) =
I'(0],04,0%) if and only if the sets {0} and {o;} are obtained from each other by a per-
mutation and multiplication of all elements of one set by a nonzero complex number, so we
can fix o1 = 2 and set A = 09/03, so I'(01, 09, 03) is a one-parameter family of deformations
of the Lie superalgebra osp(4/2).

Note that this family of Lie superalgebras has different notation in the literature. It was
introduced in [12] and denoted by T'(A, B,C). In [9, p. 33] it is denoted by D(2,1; ).

For each o € C, the Lie superalgebra I'(2, —1 — o, & — 1) can be realized as a subsuper-
algebra of the Poisson superalgebra P(2|4) (see [17, 18]):

I'(2,—-1—a,a—1)C K'(1]4) C P(2/4).

In [18], the infinitesimal deformations of the embedding of I'(2, —1 —a, a—1) into P(2]4)
are described: dim H!(I'(2, —1 — a, a — 1), P(2|4)) = 2. To compute the obstructions to the
integrability of these infinitesimal deformations is an open problem.

Let I' =T'(2,—1,—1) = osp(4]2). Let ¢ be a 1-cochain for the K'(1|4)-module P(2|4). Let
c|r be its restriction to I'. We will show that dim H*(K’(1]|4), P(2]4)) = 3 and that the map
¢ : ¢ — c|r defines a surjective homomorphism ¢ : H'(K'(1]4), P(2[4)) — HY(T, P(2/4)).
We will also show that dim H(K(1]4), P(2]4)) = 3.
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2. Poisson Superalgebra P(2|4)

The Poisson algebra P of pseudodifferential symbols on the circle is formed by the formal
series

n

At ) =) ai(t)7,

— 00

where a;(t) € C[t,t7!], and the even variable 7 corresponds to J;, see [14, 15]. The Poisson
bracket is defined as follows:

{A(t,7),B(t,7)} = 0;A(t,7) - O B(t,7) — O, A(t,T) - 0-B(t, 7).

Let A(2N) =Cl[&, ..., €N, M, - - -, ). The Poisson superalgebra of pseudodifferential sym-
bols on S'V is P(2|2N) = P @ A(2N). The Poisson bracket is defined as follows:

{A,B} =0;A-0,B—0,A-0.B+ (—1)P"W* N" (9, A0, B+ 0,,A- 0, B).
1<i<N

2.1. The superalgebra K (1|4)

Lie superalgebras K (1|V) have different names and notation in the literature. Physicists call
these superalgebras “superconformal” by analogy with the Witt algebra witt = derC[t, ]
of conformal transformations. Physicists who studied superstrings were mainly interested
in nontrivial central extensions of “superconformal” superalgebras, and they used the term
“superconformal” for centrally extended superalgebras although it is not known if these
algebras are conformal in any sense.

In [8], it is explained to which extent the simple “superconformal” superalgebra is con-
formal, a not self-contradicting definition superizing the notion of “deep” algebras (due to
O. Mathieu), and the term “stringy” is suggested instead to them, and their “relatives”,
i.e. central extensions and algebras of derivations.

In [10], the author uses notation Wy, K(y) and Ké4 .

Consider a Z-grading P(2[2N) = P, P;)(2]2N), of an associative superalgebra,
defined by

degt=degn =degT=deg & =1 fori=1,...,N.
With respect to the Poisson super bracket we see that
{Pi)(2|12N), P;)(2|12N)} C Piyj—2)(2]2N).

Thus P3)(2|2N) is a subsuperalgebra of P(2]2N), and P (2[2N) = K(1|2N); see [16, 18].
Note that K(1]4) is spanned by the following elements:

Bl = 427 Fl = 2 gy, T = iy, T2 = i+l g,
B} =176,  FP=tT""mn, T =t T} =+,

E} =tir7i¢my, FP =t'7""%n, D} =t""1r7 i 6ny  D? =t r 6 om
H} =t'77"&m, H =t'7""¢mng, D} =t " mna, D} =t g,
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where i € Z. The Lie superalgebra K'(1]4) is defined from the exact sequence
0 — K'(1]4) — K(1]4) — CF} — 0.
2.2. Realization of I'(o) as a subsuperalgebra of P(2|4)
We proved in [18, Proposition 3.2] that for each a € C there exists an embedding
02, -1 —a,a—1) 2% K'(1]4) € P(2/4).

The image I'y, = po(I'(2, —1 — @, — 1)) is spanned by the following elements:

El =+2, Fl =12 —2at7 26 6mme, HL =tr,

E3 =616, F2 =mmn,, H? = &m + Eomp,

E3 = &, F3 = &, H3 = &m — &oma,

T, = tm, T3 = tns, T3 = t&,

Ty = t&o, Dl =7& + ot &me, DI =71& — ot &6,

D3 =11 + ot~ amne,

D =1y — at™ & mmne.

We have also proved in [18, Theorem 4.1] that H*(T,, P(2|4)) is spanned by the classes

of the 1-cocycles #; and 0y given as follows:
Ql(Dcly) = t_lgla
Ql(Di) = t_1772>

01(H,) =1,
QI(DE’y) = t_lnla

01(Fy) =2t7"r,
01(D2) =t1&,
02(Ey) = tr—t —77%6m
— 7 2my — 27 3 Somna,
O2(Fy) = t~1m + 1726

02(E3) =t 1171618,

+1728me + 2(1 + o)t 377 Eomme, O2(HL) =1,
O2(F2) = =t~ ' g, 02(T3) = 77161 — t7 177261 60mp,
02(Th) = 716+t~ 1772 oy, 02(D}) = t71¢,
02(D2) = t71&, 02(D3) = —(1 + a)t 27 &amng,
02(D3) = (1 + a)t 7~ eymmny.

3. The First Cohomology of K (1|4)

Theorem 3.1. The space H'(K'(1|4), P(2|4)) is spanned by the classes of the 1-cocycles

c1, ca and cg given as follows (i € Z):

ci(B}) = —it el a(F) = =it 3r7 g &mmne (i £ 1),
cl(B}) = =it r7 76, e(F7) = =it e g,
cl(B}) = =it r7 ey, a(FP) = =it o,
c(H}) = =it 'r7 e, a(HE) = =it 77 o,

1250020-5 322



FE. Poletaeva

a(T}) = —it'r=" 1y, a(Ty) = 02,
CI(T;'S) — _th —i— 151, 01(7}4) — _th —i— 152,
c(D}) = —it" 277 b, el(DE) = —it 2 G om,
c1(D}) = =it 2r7 " Yegmmn,  e1(D}) = —it" 2 e,
eo(EL) = gtlp—ic1
— 4+ DT 2 (6m + Same), (Bl = =37 mne (i #£ 1),
(B} =t 1771616, co(FP) = =t 17y,
co(H}) = it 277172& Eommp, co(H?) = it 27772 Eammo,
1N o 1
o(T}) = <l + §> R R e (T?) = —<Z + 2) L2 mng,
o(TP) =t
AN — AN
— <Z -+ §> tl 17' ¢ 26152772, CQ(T;’L) = tlT v 152 + <Z + 5) tl 17' t 26162?71,
(D) = —t" 277" W eammy, co(D}) = =t 277 ey,
. 1 . ‘
e3(B}) =i(i + 1)@+ 2)t" 17773 Emma,  e3(F)) = mtz_lT_”l (i # 1),
c3(E7) = =it Ir Tl 6, c3(F7) = =ity
c3(E}) =it tr T e, e3(FP) =it~ tr= o,
e3(H}) = it"tr " egm, c3(H?) = =it tr= = Legm,.
e3(TH) =i(i + D)t r == 2&mun, e3(T?) = —i(i 4+ 1)t 1" "26mimg,
e3(T?) =i(i + )t 1772 oo, e3(T) = —i(i 4+ D)t 261 &,
03(‘Dz1) = ti_lT_igla 03(D12) = -t 17—_1527
c3(D}) =t =1, c3(D}) = —t" 17,

Proof. Consider gl(2) = Span(&;n;|i,j = 1,2) C K'(1]4). The diagonal subalgebra of gl(2)
consists of h = h1&1m1 + ha&ana, where hyi, hy € C. Let ¢;(h) = h;, where i = 1,2. Obviously,
Span(&1, &2) is the standard gl(2)-module, Span(n;,n2) is its dual, & and 7; have weights ¢;

and

—e¢;, respectively. Note that H'(K'(1]4), P
Lie (super)algebra acts trivially on its own cohomology (see |7,

compute only 1-cocycles of weight 0. Note that

and

HY(K'(1]4), P(2]4))

H'(K'(114), P(2|4)x))

= H'(KE'(1]4), Py (2[4))
keZ
= P HY(K'(1]4), Py (2]4)),
nez

1250020-6
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where the Z-grading of H*(K'(1]4), P(2|4)()) is given by the conditions
degt=1, degT=-1, deg& =degn =0 fori=1,2.

Let ¢ € Cl’"(K’(1\4),P(k)(2\4)) be a 1l-cochain of weight zero. Let § = c|p be the
restriction of ¢ to I'. If ¢ is a cocycle (a coboundary), then 6 is a cocycle (a coboundary).
It follows from the description of H(T, P(2|4)) that if k # 0 or n # 0 and 6 is a 1-cocycle,
then it is a coboundary. Let £k = 0 and n = 0.

(1) Suppose that c|r = 6;. Then

c(EYy) =2t717, c(El)) =1, c(E}) =0,
c(TH) =t"tg, o(T?) =t"tn, c(T3) =t"1&, o(T*)=t"1¢. 3.1)
Note that
c(Ef) = aint"™ T o't 2 0m + aist' T T omy
Faiat ™ T TG Smng, (3.2)

for some a;;, € C. Note also that
{Eila Egl} =2(j — i)Ei1+j+1-
The cocycle equation reads: de = 0, where for (homogeneous) X,Y € K’(1|4) we have

{X,e(Y)} +{Y,e(X)} - c({X,Y}) i p(X) = p(¥) = L,
de(X,Y) = § {X,c(Y)} = {Y,e(X)} — e({X,Y}) if p(X) =0
{X,e(V)} — {Y,e(X)} - c({X,Y}) if p(X) = p(¥) = 0.

Then from
(de)(E}, E}) = {E},c(E})} — {E},c(E})} — c({E}, Ej}) = 0
we have

(G —D)aitj+11 =G+ Daj1 — (i + Daix,  (—$airjr12 = (0 +7+2)(aj2 — ai2),
(J —Dairj+1,3 = (i +J+2)(aj3 —ai3), (J —9)airjr14a= (20 +j +3)aja
— (1425 + 3)a;a.
(3.3)

Then from Eq. (3.1) it follows that a;; = —i for all ¢, and a;, = 0 for all 7 if k = 2,3,
and also a;4 = ai(i + 1)(i + 2) for all ¢ and an arbitrary a € C. Assume that a = 0.
We will show that then ¢ = ¢;. Note that if ¢ is an arbitrary 1-cocycle for the K'(1]4)-
module P(2[4) such that ¢[r = 601, then (¢ — ¢1)|r = 0, and it follows from part (3) of
the proof that ¢ — ¢; is a multiple of c3.

To compute ¢, we will use the Hochschild—Serre spectral sequence with respect to
the subalgebra I'. Recall the definition of this spectral sequence (see [7, pp. 40-44]).
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We consider the following filtration on the space of cochains C* = C*(K'(1]4), P(2[4)):
FOC*=C*> F'C* ... FPCY 5. D FFICr =0,
where
FPCF = {ce CF (X1, ..., X4y, Xp) = 0if Xyq,..., Xpp1p €T},
where 0 < p < k+ 1. Set
ZP1 = {c € FPCPT|dc € Fp+r0p+q+l}’ EPY = qu/(gfirll’q—l + de:lr+1,q+r—2)_
Notice that the differential d induces the differentials
dP?: EPa E7157+7“7q—r+1
and EPf, = HPY(E,), so that

H*(K'(1]4), P(2]4)) = €D E&°.
ptq=k

Note that
EPY(K'(1]4), P(2[4)) = HY(T, Hom(AP(K'(1]4)/T), P(2]4))),
see [7, p. 40]. If k = 1, then
HY(K'(1]4), P(2[4)) = B! @ EY.

Note that ¢ € E?’l, and

4Bt 01 401 1 =22 01 401 20 J33 01 401
0-— E —E", 025 Ey 25 Ey, 025 B =50
The condition ¢ € Eg’l requires that (d(l]’lc)(X, Y)=0,if Y € I'. Note that

(dy o) (B TE) = {BL o(TE)y = {Thy, e(BDY + (i +2)e(TF) =0 for k=1,2,3,4

(3.4)
implies that
o(TF) = —it'r = if k=1,2, o(TF?) = —it'r=71g, if k=1,2.

Since

(Y o) (TP, Ty) = (TP, o(T2))} + {T2y, e(TP)} + (i + V)e(EF) =0, (3-5)
we have

o(Bf) = =it TG,

Since

(o) (T T2)) = {T] o(T20)} +{T2, (T} + (i + D)e(F}) = 0,
we derive c(F?) = —it"™ 177y n,.

1250020-8 325



Cohomology of the Superconformal Algebra K(1]4)

Since
(@) (B2, TF)) = (B2, e(T%,)} — {T%,, e(B2)} +ie(DF ) £ (TP =0 it k=12,
we have
o(DFF) = —it' 2T g gy, i R = 1,2
Similarly, from (dg’lc)(Ff, TF2) = 0 we derive
(DR = —it" 2 e, if k= 1,2.
Next, since
(Y ) (TP, T21) = {TP, e(T20)} + {T21, e(TP)} + (i + D)e(B}) = 0,

it follows that c(E?) = —it'~"177i=1¢ 5, and the condition (d(l)’lc)(ﬂ‘l, T,) = 0 implies
c(F?) = —it"" 1777 1&n;. From the condition

()T T2) = AT, o(T2)y + {721, e(T1)} + (i + De(H])) — e(Ely) =0,

it follows that c(H}) = —it'~177i=1¢ 1, and from the condition (d(l)’lc)(ﬂ‘l,Tzl) =0,
it follows that ¢(H?) = —it'~177"1&mn,. Finally, the condition

)

(dy o) (D}, T2) = (D}, e(T2))} +{T21,e(D)} + (1 = D)e(F}) + e(HP ) = 0

implies that if i # 1, then ¢(F}!) = —it' 3777 1&&mmy. Thus ¢ = ¢, and since
d(l]’lc = 0, then ¢; € Eg’l. Examination of the higher differential dg’l shows that ¢; €
EOL _ pol

3 = oo -

Suppose that ¢ is a 1-cocycle for the K’(1]4)-module P(2|4) whose restriction to I'
coincides with the 1-cocycle 0. Let ¢ = ¢ + %dco, where cg = t72772&1&9m1m2. Then

c(BY) = tr—h =772 (&m + &), c(BLy) =t 726 + Eamp),  o(BLy) =1,
(3.6)
1,5 1,4 _
o(Th)) = —5t 2 mms, o(T?)) = 3t 2rl g,
(3.7)
_ 1 5 _ 1, 5 =
o(T3) =t7"6 + 3t TG &, o(Th) =t — 3t rieém.

Let c(E}) be given by (3.2). Then Eqgs. (3.3) and (3.6) imply a;1 = 1, a;2 = a;3 =
—i — 1 for all 4, and a; 4 = ai(i + 1)(i + 2) for all ¢ and an arbitrary a € C.

Assume that @ = 0. We will show that then ¢ = ¢o. Hence ¢ = ¢y — %dco. Note
that if ¢/ is an arbitrary 1-cocycle for the K’(1|4)-module P(2|4) such that /|p = 65,
then (¢ — c2 + 3deo)|r = 0, and it follows from part (3) of the proof that ¢ — co +
%dco is a multiple of c3. Note that ¢ € E?’l. The condition ¢ € Eg’l requires that
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(d>'e)(X,Y) =0, if Y € . Equations (3.4) and (3.7) imply

1\ . ‘
oTf) =+ (2 + 5) G A S if k=1,2,

o 1\ . .
(T2 =t~ Mg ¥ <z + 5) E T Gy i k=12

From Eq. (3.5) we derive
o(B7) =t TG,
Similarly, the condition (d(l)’lc)(Til,TEl) = 0 implies that c(F?) = —t'= 1=y,
From the condition (d(l)’lc)(EiQ, T*,) = 0 we have
o(DFFY =0 if k=12
From the condition (d(l)’lc)(Ff, T*7%) = 0 we derive
o(DY7F) = #7207 g if k= 1,2.

Next, (d(l)’lc)(ﬂ?’,Tzl) = 0 implies that ¢(E?) = 0, and (d?’lc)(ﬂ‘l,Tll) = 0 implies
that ¢(F?) = 0. Since (d(l)’lc)(Til,Tél) =0, it follows that c(H}) = it 27 ==2& Eomim,
and since (d(l)’lc)(ﬂ-‘l,Tzl) = 0, it follows that c(H?) = it"" 27726 &mne. Finally,
(d(l]’lc)(D?,Tél) = 0 implies that if i # 1, then c(F}) = —t' 73777 ¢ &mma. Thus
¢ = c9, and since d(l)’lc = 0, then ¢; € Eg’l. Examination of the higher differential dg’l
shows that ¢y € Eg’l = ES;}.

Suppose that ¢ is a 1-cocycle for the K’(1|4)-module P(2[4) such that c|p = 0. Then

o(E'y) =c(EY) =c(E}) =0, c(TF)=0 fork=1,...,4. (3.8)

Let ¢(E}) be given by Eq. (3.2). It follows from Egs. (3.3) and (3.8) that a;; = 0 for
all i and k = 1,2,3 and a;4 = ai(i + 1)(i + 2) for all 7 and an arbitrary a € C. Note
that c € le’o, and

00 &° 104”20 Ayt o dy’
E" — E — E, 0-— Ey —0.

Note also that
Ey°(K'(114), P(2]4)) = H(T, Hom((K'(1]4)/T), P(2[4))).

The condition ¢ € E%’O requires that de(X,Y) = 0, if Y € . Since de(E}, TF,) = 0, it
follows that

o(TF) = Fai(i + D772 omm - if k= 1,2,

o(TFH?) = kai(i + Dt r 728 &myy, i k= 1,2.
The condition de(T?,T%;) = 0 implies that c(E?) = —ait' " 177171¢ &, and the con-
dition de(T}, T?,) = 0 implies that c¢(F?) = —ait'~ 17~ 1niny. From de(E?,TF) =0
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we have
c(D?‘k) =TFat" 7, if k=1,2,
and from de(E?, TF?) = 0 we derive
(DR = Fat™rTingy if k=1,2.

Next, de(T?,T2,) = 0 implies that c(E?) = ait'"lr=""1¢ e, and de(TH,T1) = 0
implies that c(F?) = ait'"tr="L&n. From de(T}H,T3,) = 0 we see that c¢(H}) =
ait’= 771y and from de(TH,T2;) = 0 we see that ¢(H?) = —ait'"tr= L&,
Finally, de(D?,T3,) = 0 implies that if i # 1, then ¢(F}') = %¢""'77"1. Thus ¢ = acs,
and c € El1 ¥ Examination of the higher differential di’o shows that acs € E%’O = B

U

Corollary 3.2. Let ¢ € CY(K'(1]4), P(2|4)). The map ¢ : ¢ — c|r defines a surjective
homomorphism ¢ : H(K'(1|4), P(2|4)) — HY(T, P(2|4)).

Corollary 3.3. The space H'(K(1]4), P(2|4)) is spanned by the classes of 1-cocycles ¢1, ¢
and ¢z, where

Sl = ek G(FY) = —t7 272G &mme for k=1,2, and
eslroay =0, e(F)) =1
Proof. Note that ¢3 is a 1-cocycle. In fact, since {F}', X} € K'(1]4), it follows that
des(FL, X)) = {Fle(X)} — {X,e3(F))} — es({F}, X}) =0 for any element X € K(1[4).
Let ¢ be a 1-cocycle for the K(1]|4)-module P(2|4). Note that
c(F1) = bia + biot 77 am + by st ome + brat T 26 &omme (3.9)

for some by ; € C. Assume that c[r = 61 so that c|g 114y = c1 or (¢ — %dco)\p = 0y, where
co = t_27‘_2§1£2771’l72, so that C‘K/(1|4) = ¢o9. Then from

de(F} T7) = {FL, (TP} — (TP, e(F)} — e({F}, T7}) =0 forn=1,....4 (3.10)

we have by 2 = b1 3 =0 and by 4 = —1. Hence ¢ = ¢, + by,1¢3 for k = 1,2. Finally, if ¢[r =0,
and hence c|g(1j4) = acs, where a € C, then Eqgs. (3.9) and (3.10) imply that if n = 1, then
big2 =a, byg =b14 =0, and if n = 2, then by 3 = a, by2 = b14 = 0. Thus, a = 0. Hence,
C‘K/(1‘4) =0 and ¢ = by 1C3. ]
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