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Abstract. We refine earlier results concerning the structure of strongly continu-
ous one-parameter semigroups (Cy-SGR) of holomorphic Carathéodory isome-
tries of the unit ball in infinite dimensional reflexive TROs (ternary rings of op-
erators) We achieve finite algebraic formulas for them in terms of joint boundary

fied points and Mobius charts.

1. Introduction, results

Throughout this work let H;, Hy denote complex Hilbert spaces and
(1.1) E:=L(H;,Hy)= {bded lin. Hi+—H> operators}, dim(Hy) < o0.

We shall write (x|y) (being linear in z and antilinear in y) for the scalar
product in any case without danger of confusion. The chief object of our in-
terest will be the open unit ball B of E with its (unique) holomorphic invari-
ant metric dg such that dg (0, z) = artanh ||z|| called the Carathéodory dis-
tance of B along with a Cy-semigroup (strongly continuous one-parameter
semigroup, abbreviated as Cyp-SGR in the sequel)

[®" : ¢t € R] C Iso(dg) := {holomorphic dg-isometries}.

Our title indicates a wider context: TROs i.e. ternary rings of operators
are isometric copies of closed subspaces of C*-algebras being invariant un-
der the operation (z,y,z) — xy*z. Even with reflexivity, they provide
a natural mathematical setting for several theories in quantum physics.
Reflexive TROs are finite L*°-direct sums (cf. [7]) of spaces of the type
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(1.1) and, according to a recent refinement [16] of considerations concern-
ing the facial structure of JB*-triples (Banach spaces with holomorphically
symmetric unit balls) due to Peralta and Apazoglou [1,2], the holomorphic
Carathéodory isometries of a reflexive JB*-triple reduce to the direct sum
of their factor restrictions. In particular, we can confine ourselves to the
case (1.1) when describing the algebraic structure of a Cp-SGR of holo-
morphic Carathéodory isometries of the unit ball in a reflexive TRO. We
finished our previous work [16] with the following related result:

Theorem A. Assume 0 € dom(®') = {X €B : t+»®'(X) is differentiable }
and B € 0B is a common fized point of the continuous extensions of the
maps ®' to ther close unit ball. Then for all X € B we have

~1
(X)) = E+ WHX —E) [f(f SthpWh(X — B) dh + St}

for some b € E and [W! : t € Ry] C L(Hy), [St:t € Ry] C L(Hy) are
suitable Cy-SGRs with generators of the form U’ — Eb* and V' + b*E, re-
spectively where U' is a possibly unbounded maximal skew-symmetric linear
operator in Hy being the generator of a Cy-SGR of linear isometries while
V' e L(H1) is a (finite dimensional) skew-selfadjoint operator.

Theorem A summarizes an alternative of the results of Vesentini [18] and
Khatskevich-Reich-Shoikhet [10] improving them with adjusted continuity
arguments by means of fixed points for the underlying projective linear
representations. However there remains an inconvenience in Theorem A
from the view point of applications: the construction of the linear Cp-SGR
[Ut :t € Ry]. At first sight this problem may seem rather harmless: we
should determine a Cy-SGR of bounded linear operators being a rank-one
perturbation of a Cy-SGR of Hilbert space isometries. All the standard
procedures lead to infinite series or limits with convergence which is hard
to control in practice. In an earlier work [15] we established finite algebraic
formulas for the case of dim(H2) = 1 (with E ~ H;)) by exploiting the
fact that all the boundary points of a Hilbert ball are tripotents of the
associated Jordan triple structure. In this paper we are going to extend
the technique of [15]. The difficulty we have to face relies upon the fact
that, in case of (1.1), the associated Jordan triple product is

1 1
(1.2) (XY*Z} = S XY Z + 52Y"X

giving rise to tripotents with £ = {EE*E} = EE*FE thus being partial
isometries and hence no generic points of the boundary of the unit ball
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(unlike if dim(Hg) = 1). As the basis of our main result we establish the
following observation.

Proposition 1.3. There is a Mobius shift
Mu(X) :=[1— AA|7V2(X + A)(1+ A*X) 711 — A*A]Y/?

with a suitable point A € B along with a partial isometry E € E such that
the orbit t — M_4 o ®' o M4(0) is differentiable and E is a common fized
point of the maps M_4 0 ®t o My (t € Ry) with the continuous extensions
Dt of B to the closed unit ball.

Recall [18] that Cp-SGRs of holomorphic Carathéodory isometries of
the unit ball admit a holomorphic extension to the closed unit ball (even
in the much wider setting of JB*-triples [9]) and these extension admit
common fixed points in the case (1.1). The term Mdébius transformation
refers to surjective biholomorphic Carathéodory isometry of the unit ball
(in a JB*-triple in general). In particular, in our setting (1.1), every Mébius
transformation © € Iso(dg) has the form

(1.4) ©(X)=Mc(UXV*) with linear isometries Ue L(H;), Ve L(Ho).

Notice that the operator V' above is necessarily unitary since dim(Hy) < oo.
In (1.4) we have C' = O(0) unambiguously, while the isometries U,V are
determined only up to a common scalar of absolute value 1. We say that two
Co-SGRs [®! : teR,], [V : teR, ] are Mobius equivalent if ¥! = © 0 071
(t € Ry) for some Mobius transformation. Recall also [18] that in case
of the existence of a common fixed point for the maps ®' (t € R, ) inside
the open unit ball B, the Co-SGR [®! : t € R, ] is M&bius equivalent to a
Co-SGR of linear isometries. Our main results reads now as follows.

Theorem 1.5. Let ¥ = [V : ¢ € Ry] C Iso(dg) be a Co-SGR not being
Mébius equivalent to a Co-SGR of linear isometries. Then there is a Mdbius
equivalent Co-SGR ® = [®' : t € Ry] C Iso(dg) to W of the form described
in Theorem A involving terms such that E(# 0) is a partial isometry with

ran(E) C dom(U’), and the Cy-SGR [W':t € R] C L(H}) has the form
¢
W'X = WiPX + WiQX + / W{ " [Q(U’ — Eb*)P]W{PX dh
0
where P := EE* denotes the orthogonal projection onto ran(E), Q := 1—P,

W§ = exp (tP[U' — Eb*|P), Wi :t € Ry] C L(Hy ©ran(E)) is the (well-
defined) Cy-SGR of isometries with generator QU'|[H; © ran(FE)].
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The advantage of the above refinement relies upon the fact that ran(E)
is only finite dimensional, thus the algebraic irregularities will be settled by
two finite dimensional linear Co-groups (namely [exp (¢[V' — E*b]) : ¢ € R]
generated by [W¢ : t € Ry] and [exp (tP[U’ — E*b]P) : t € R] generated by
[S!:t € Ry]). The complementary infinite dimensional parts are controlled
by the Co-SGR [W} : t € R4 ] of linear isometries. We can use the Stone
type spectral integral formula of its Deddens type Cp-group dilation to
achieve the following generalization of [15, Cor.2.10]:

Corollary 1.6. Any Cy-SGR [¥' : t € Ry] C Iso(dg) an be regarded
as the restriction Ut = Wl of some Cy-group [\Tlt : t € R] of surjective
Carathéodory isometries of the unit ball of a TRO E = C(ﬁl,Hg) with
some covering Hilbert space ﬁl O H;.

2. Preliminaries: projective representation, Kaup type vector fields

For the sake a possibly most self-contained presentation, we recall some
further results from [16] based on works by Vesentini, Kaup, Khatskevich-
Reich-Shoikhet and Peralta [18,9,10,APPER,12] with minor extensions con-
cerning the structure of a generic Cp-SGR ® = [®' : t € R;] C Iso(dp).
In particular we know already that all the dg-isometries ®* admit a holo-
morphic extension to the ball of radius ||®!(0)||~! centered at the origin,
and these extensions have a common fixed point within the closed unit ball.
Analogously to the features of linear Cyp-SGRs in Hille-Yosida theory, the
(infinitesimal) generator @' : X %‘ 0 +<I>t(X ) is defined on the inter-
section of a dense affine submanifold with the unit ball, it determines ®
unambiguously and it domain consists of the starting points of the differen-
tiable orbits ¢ — ®!(X). It is convenient to study ® under the hypothesis
(which may be assumed up to Mébius equivalence)

(2.1) 0 € dom(®') ie. t+ a(t):= ®(0) is differentiable
by means of the projective representation
B[o Bl X = (AX + B)(CX + D)~}

for A € ﬁ(Hl), B € E(Hl,Hg) =E, C e E(Hz,Hl) =E* D € ﬁ(Hg)
satisfying the identity PB(AB) = PB(A) B(B). Namely can write

Idg, O
0 —Idm,

At Bt

(2.2) ' =P(A4A), A= [Ct D,

} AT TA =T = [

4
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for some Cp-SGR [A! : t € Ry ] C L(H;®Hs). This fact was used by Vesen-
tini [18] already (going back to Hirzebruch’s ideas [5] in finite dimensions)
without sufficient existence proof for the infinite dimensional case, which is
settled with adjusted continuity arguments in [16, Prop.7.5]. Mobius shifts
have particular interest in the case (2.1). With the standard notation

_[(1—aa*)"1/2 0 1 a
Ma'_ 0 (1fa*a)_1/2 a1 (CL € B)
we have
U 0
(2.3) Al = My, a(t) = @4(0), Uy:= [ot Vj

where UjU; = Uy = Idg, and V;*'V; = V,V* = Vy = Idn,. It is worth
to mention a remarkable fact concerning the factorization (2.3) contained
implicitly in [18]: as a consequence of the identities M};J M, = J and
diag(U, V)M, = Myaydiag(U, V) with isometries U, V', the operators of
the form M,diag(U,V) with U*U = Idy,,V*V = VV* = Idy, form a
multiplication semigroup. Under (2.1), the orbit ¢ — U; is strongly differ-
entiable and for the infinitesimal generator we have

U’ b}

20 A=[]1,

d d d
ith = ’::7‘ /::—‘
with b dt t:0a+(t), v dt t:OlJ]rt’ v dt t:O‘ﬁ’
where dom(U’) = {z € H; : t — Uz is differentiable}, dom(V’) = Ho.
We know [16] that U’ is the infinitesimal generator of a Cy-SGR of Hj-
isometries and

(2.5) J:={X € E:ran(X) C dom(U")}

is a is a dense Jordan subtriple with respect to the triple product (1.2).
Therefore, since the Mébius shift M, ) = BM,(;) well-defined and holo-
morphic on the ball ||a(¢)||"!B, the nonlinear infinitesimal generator has
then the form

(2.6) (X)=b—Xb*X+U'X—XV', dom(®')=BnJ.

In particular, J contains the common fixed points of the continuous ex-
tensions ®7 in the closed unit ball. The finite dimensional operator V” is
necessarily skew-symmetric (i.e. i[selfadjoint]).

As for a historical remark: in the setting of (locally) uniformly con-
tinuous groups of holomorphic automorphisms of the unit ball of a JB*-
triple (Banach space with holomorphically symmetric unit ball) W. Kaup
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[9] established the formula ®'(X) = b — {Xb*X} +iAX (X € B) with
Banach-hermitian operators A. His arguments were based on Lie theoret-
ical considerations with a specific topology found by H. Upmeier on the
group of holomorphic automorphisms. We shall call such vector fields with
possibly unbounded generators of Cy-SGR of isometries in place of 1A Kaup
type vector fields. It seems that the physically interesting case of Cy-SGRs
cannot be treated with Kaups tools: If 2.1) does not hold, the generator ®’
cannot be of Kaup type. In [15] we gave a formula free of M&bius equiva-
lence for the case of dim(Hz) = 1 of Hilbert balls in terms of a joint fixed
point. One can find Mdbius free formulas in the setting of generic TRO
factors in [10], however, they seem to be hard to transform into closed alge-
braic formulas (like those in our main results) unless we understood better
the use of common fixed points. In particular there seems to be no proof
in the literature for the plausible fact that unbounded Kaup type vector
fields in JB*-triples are generators of Co-SGRs of holomorphic Caratéodory
isometries of the unit ball. In the presence of a linear representation (like
B in our case below or for spin factors) we can proceed as follows.

Lemma 2.7. Let Q(X) :=b—{Xb*X}+AX (X e€D) be a Kaup type
vector field in E such that A = %‘t:0+Ut is the infinitesimal generator of
a Cy-SGR [U' : teRy] of linear E-isometries with domain D. Then there
exists a (unique) Co-SGR [®' :t € Ry] C Iso(dg) such that ® = Q|B.
Proof. Let B := [.%] and let /! : t € R;] be a Co-SGR with pu! = U!
(t € Ry). Define U := %’t:mut' Actually we can write ¢ = [/ 9] with
suitable skew-symmetric linear operators U : dom(U) — H;, V € L(Ha).
It is well-known (]9, Section 2] for Jordan pairs) that we have

exp(tB) = Mgy, PBMa(t) = Mgy (t€R)

for some Cp-group [Myy) : t € R] of Mdbius shifts. According to the
Bounded Perturbation Theorem [3], there is a Co-SGR [F! : t € Ry] of
linear operators with generator F' = % t:0+ut = B+ U. Recall [3, p.230
Ex. 3.11] that pointwise we have

, t 20 nin
Ft = lim [exp (nB) u'’ } = lim [Ma(t/n)ut/ 1" (teRy).

n—oo

As mentioned, the operator matrices of the form M.V with ¢ € B and

Y = u @ v with isometries u, v form a multiplication semigroup. Therefore

F' = lim F;, pointwise (i.e. strongly) where F;, = M, Vi, with
n—oo

6
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suitable ¢;,, € B and V,, such that PV, , is a linear E-isometry. Thus the
maps D¢, = PF;, are holomorphic dg-isometries. Recall also [18] that
the represented object BF by an operator matrix F is a holomorphic dg-
isometry if and only if F*JF = J = diag(Idg,, Idg,). It is easy to see that
this relation is preserved under stong convergence. (Proof: If Fox — Fu for
all z and FJF, = J then we have (Jz|y) = (T Fnx|Fny) — (T Fz|Fy)
implying (Jz|y) = (F*J Faly) for all ,y). Therefore the maps ®' := PF*
are holomorphic dg-isometries which completes the proof.

3. Proof of Proposition 1.3

Lemma 3.1. Assume ® has a Kaup type generator (2.6) and let F' be a
common fized point of the continuous extensions (3 being an inner point of
the (necessarily finite dimensional) face F of B with respect to its relative
topology. Then the middle point E of F is a tripotent belonging to the
subtriple J in (2.6).

Proof. We know [1,2] that
F=E+ [BnEHr] = (B4 A: B LT 4 4] < 1}

where the middle point E of F is a tripotent E = {EFE*E} = EE*E # 0
for the triple product (1.2). Recall that, by definition, F 17°r4a% 4 if and
only if {FA*X} = {AE*X} = 0 for all X € E. In case of the triple product
(1.2) this relation means simply that ran(F) L ran(A) and ker(E) L ker(A)
with orthogonality in H; and Hjy, respectively. It is also well-known that
EJordan g 5 finite, say N-dimensional subtriple of E with N < dim(Hb)
and

m
F=FE+ A where A:Z)\kEk, O<M<---<Ap<l, m<N
k=1

with some Jordan-orthogonal family of tripotents FEi, ..., E,, in E-L-Jordan,
Thus, by setting Ey := E and A\g := 1, the Jordan spectral decomposition
of F is simply F' = ZZL:O A E) because the values )\, are pairwise differ-
ent. Therefore the Jordan subtriple Jp generated by F' (i.e. the minimal
subspace containing F' and being closed under the triple product) has the
form @} ;CE). In particular, £ = Ey € Jr. However, as being a joint
fixed point, we have F' € J and hence also Jp C J because J is a (not
necessarily closed) subtriple.
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Corollary 3.2. (End of the proof for 1.3). If E = L(H;y,Hy) with r =
dim(Hsy) < oo and [V : ¢t € Ry] is a Cy-SGR in Iso(dg) then there is a
Co-SGR [®' : t € Ry] in Iso(dg) being Mébius equivalent to [U! : t € R, ]
such that its generator is of Kaup type and whose continuous extensions to
the closed unit ball admit a common fixzed point which is a tripotent.

Proof. As mentioned in Section 2, any Cp-SGR in Iso(E) whose 0-orbit is
differentiable has a Kaup type generator (whose domain is the intersection
of a not necessarily closed Jordan subtriple with the unit ball) and the
continuous extensions of its members admit a common fixed point in the
closed unit ball. Recall also [2] that the boundary of the unit ball B is a
union of finite (at most r) dimensional faces. In accordance with Lemma

3.1, let F'=E + A be a common fixed point of [@t :t € Ry] where F is a
tripotent and A 17°7a"  with || A|| < 1. Consider the M&bius equivalent
Co-SGR [®! : t € R, ] with ®! := M_4 0 ¥' o M4. In course the proof of
the lemma we established that A € BNJp = BN @], CE), whence

+4€BNJ=dom(¥') = {X :t— V' (X) is differentiable}.

In particular the orbits ¢ — W!(A) and ¢ — ®'(0) = M_4 (V' (M4(0))) =
M_4(U*(A)) are differentiable. That is 0 € dom(®’), which implies that
®’ is of Kaup type. Also we have

T (M_a(F)) = M_a(T'(F)) = M_s(F)  (teRy)

that is the point M_(F') is a common fixed point for @t :t € Ry]. To
complete the proof, we have to establish that M_4(F) = E. We prove this
relation by means of Kaup’s celebrated Mébius formula [9, Section 2]

Mc(X)=C+B(C)? 1+ L(X,C))'X (CeB, |X|<|C|™)
in terms of the so-called linear resp. quadratic representation operators
L(X,)Y): Z— {XY*Z} resp. Q(X,Y): Z+— {XZ*Y} and the Bergman
operator B(C) :=Id — 2L(C,C) + Q(C,C)?. Since E 17°7a% A we have
L(E,A) = L(A,E) = Q(A)E = 0 implying also B(A)'/?E = E. Hence
M_a(F) = M_a(E + A) = —A+ B(A)[1 - L(E + A, A)] /(E + 4) =
= —A+BA)Y 1 - LA A Y (E+A) =
= —A+B(A)Y?[1 - L(A, A)| ' E+ B(A)Y?[1 - L(A, A)| A =
— —A+B(A)Y2E+ B(A)Y?[1 - L(A, A)]'A =
— —A+E+B(A)Y?[1 - L(A A 'A=
=M_A(A)+E=0+E=EFE.

8
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4. Proofs for main results

According to Corollary 3.2, there is a Cp-SGR ® = [®' : ¢t € R, ] being
Moébius equivalent tp ¥ which satisfies the hypothesis of Theorem A with a
common fixed point E € Fix(®) such that 0 # E = {EE*E} = EE*E. We
have to see only that the Co-SGR [W' : ¢t € Ry] C £(H;) with infinitesimal
generator

W' =U' — Eb*

can be written in the form stated in Theorem 1.5. Throughout this section
we use the notations and assumptions of Theorem 1.5, furthermore we let

H,, :=ran(F) =ran(P), Hip:=H;cH;;, D:= dom(U").
Lemma 4.1. The projections P,Q map D into itself, dom(W') = D and
(4.2) PW'Q=0 with domW’'Q = QD dense C Hj 2.

Proof. We have D = dom(U’) = dom(W’) since W' = U’ — Eb* is a
bounded perturbation of U’. Since E € Fix(®) is a common fixed point of
the holomorphic extensions of the maps ® to balls containing the closed

unit ball, as mentioned in Section 2, we have
(4.3) ozi) E:il #(E)=b—EV'E+UE - EV’
' dt lt=0+ dt lt=0+

with £ € J = Cdom(®’). By (2.5) it follows ran(X) C dom(U’) that is
H,; = ran(P) C D. In particular the projection P maps D into itself.
Since D is a linear submanifold in Hy, for any vector y € D we have
y = Py + Qy with Py € D and Qy=y— Py e D. That is also QD C D
and H; is the orthogonal sum of its linear submanifolds Hy; = PD and
QD =DNQH; = DNH; . Finally we deduce (4.5) from (4, 3) as follows.
Since F is a partial isometry, QF = (1 — EE*E) = E — EE*E = 0. Thus
we have

0=Q(0b—EV'E+UE-EV)=Q(b+UE)
Since the possibly unbounded operator U’ is skew-symmetric, by passing
to adjoints and then multiplying with E from the left, we get
0=E®"+ E*UTQ=EQ0V* - E*U)Q =
= (Eb* — EE*U")Q = (EE*Eb* — EE*U")Q =
= EE*(EV* - U")Q = P(Eb* —U")Q.
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4.4. Proof of Theorem 1.5.
In terms of Hy 1®©H; 2 matrices, we can write W' in the triangular form

W'y

_[PW'-E¥)P 0 pr] (yeD)

- QUI-EY)P QU'Q] [Qy

since QF = 0 and hence Q(U'—Eb*)Q = QU’'Q by the previous lemma. Ob-
serve that the skew-symmetric operator U] := QU’Q is a bounded perturba-
tion of U’ — Eb* which is the infinitesimal generator of the Cp-SGR of linear
H-operators. Hence U] itself is also the generator of some Cp-SGR of lin-
ear H; o-operators being isometries due to the skew-symmetry of U/. Hence
the restriction W{ := Uj||D; to the range section Dy := QD = DN H;j
of @ is the generator of a (unique) Co-SGR [W7 : ¢t € Ry] of linear Hj o-
isometries. On the other hand, as being a finite dimensional operator,
W == P(U' — Eb*)H;; = P(U' — Eb*)|ran(P) is the infinitesimal genera-
tor of the Co-group [W7 : ¢ € R}, W{ = exp (tP(U’'— Eb*)|Hy,1). Therefore,
according to the triangularization lemma [15, Lemma 3.8], we have

W 0

4. b=
(4:5) W [ WEE QU — Eb*)PWy ds - Wi

whence the statement of Theorem 1.5 is immediate.

4.6. Proof of Corollary 1.6.
According to the Deddens type dilation lemma [15, Lemma 5.1], for the
infinite dimensional corner in (4.5) we can write

Wh=WiHy, (teRy)

by means of some Cy-group [/Wot : t € R] of surjective linear isometries of
a suitable Hilbert space ICILQ containing Hy 2 as a subspace. Introduce the
extension ﬁl =Hi @ﬁm of the space H; = Hy 1 ©®H; 2 and let II denote
the canonical orthogonal projection I/_:\[LQ — Hj 2. Consider the vector field

UX):=b— EV'E+WyX - XW| (X € E)

where E = E(ﬁl,Hg), and /V[76 resp. W/ stand for the infinitesimal gen-
erators of [/I/T?g : t € R] reap, [W{ : t € R]. Notice that W(’) is a self-adjoint
ﬁl—operator. By definition, Q is of Kaup type. Moreover even its time-
reversed (1: X s b— Eb*E — W, X + XV’ is of Kaup type since also — W,
resp. —V’ are infinitesimal generators of linear Cy-SGR (even Cp-groups).

10
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Lemma 2.7 guarantees that Q is the non-linear infinitesimal generator of
some Cyp-subgroup ®! : ¢ € R] of holomorphic Carathéodory isometries of
the unit ball B of E. Since € is a holomorphic extension of {2 from E to
f), also the maps Pt e R, ) extend holomorphically the maps ®! with the
same time index from B to B which completes the proof.

Remark 4.7. By Stene’s Theorem, there is an orthogonal ﬁl—projection
valued measure A — S(A) defined the family of all Borelian subsets of
R giving rise to the spectral resolution Wg = [\er exp(itA)dS(N) (t € R).
Unfortunately, the the finite dimensional linear group [V' : ¢ € R] is not
necessarily of toroidal type, thus it admits only a direct exponential res-
olution in terms of Jordan block matrices. Nevertheless, analogous (but
clearly more sophisticated) explicit formulas like those in [15, Thm.2.1] are
available. A finer discussion like that in [15, Thm.2.6] seems to be an open
problem for the moment.

References

[1] M. ApAzOGLOU, Facial and ideal structure on real C*-algebras, Math.
Proc. R. Ir. Acad., 112A1, (2012), 1-7.

[2] M. APAZOGLOU and A. PERALTA, Linear isometries between real JB*-
triples and C*-algebras, Q. J. Math., 65/2 (2014), 485-503.

[3] K.-J. ENGEL and R. NAGEL, One-Parameter Semigroups for Lin-
ear Evolution Equations, Graduate Texts in Mathematics Vol. 194,
Springer-Verlag, New York, 2000.

[4] T. FraNZONI and E. VESENTINI, Holomorphic Maps and Invariant
Distances, North Holland Math. Studies 40, North Holland Publ.
Co., Amsterdam-New York-Oxford, 1980.

[5] U. HIRZEBRUCH, Halbraume und ihre holomorphen Automorphismen,
Math. Annalen, 153/5, (1964), 395-417.

[6] J.-M. ISIDRO and L.L. STACHO, Holomorphic Automorphism Groups
in Banach Spaces, North Holland Math. Studies 105, North Holland
Publ. Co., Oxford—New York—Amsterdam, 1985.

[7] J.-M. IsiDRO and L.L. STACHO, On the structure of ternary rings of
operators, Ann. Univ. Sci. Budapest, 46 (2003), 149-156.

[8] W. Kaup, Uber die Klassifikation der symmetrischen hermiteschen
Mannigfaltigkeiten unendlicher Dimension I, Math. Ann., 357 (1981),
463-481.

11



L.L. StacHO  Cp-semigroups of holomorphic isometries in reflexive TRO

[9] W. Kaup, A Riemann mapping theorem for bounded symmetric do-
mains in complex Banach spaces, Math. Z., 83 (1983), 503-529.

[10] V. KHATSKEVICH, S. REICH and D. SHOIKHET, One-parameter
semigroups of fractional-linear transformations, Operator Theory Ad-
vances and Applications, 123 (2001), 401-411.

[11] L. NACHBIN, Holomorphic functions, domains of holomorphy and
local properties, North-Holland Pub. Co., Oxford—New York—Amster-
dam, 1970.

[12] A. PERALTA and L.L. STACHO, Atomic decomposition of real JBW*-
triples, Q. J. Math., 52/1 (2001), 79-87.

[13] L.L. STACHO, On strongly continuous one-parameter groups of au-
tomorphisms of multilinear functionals, J. Math. Anal. Appl., 363
(2010), 419-430.

[14] L.L. StAacHO, A fixed point approach to CO-groups of ball automor-
phisms in Hilbert space, Rev. Roum., 61/4 (2016), 241-159.

[15] L.L. StAcHO, On the structure of CO-semigroups of holomorphic
Carathéodory isometries in Hilbert space, J. Math. Anal. Appl., 445
(2017), 139-150.

[16] L.L. STACHO, On C0-semigroups of holomorphic isometries with fixed
point in JB*-triples, Rev. Roum., accepted for publication (2018).

[17] E. VESENTINI, Semigroups of holomorphic isometries, Advances in
Mathemetics, 65 (1987), 272-306.

[18] E. VESENTINI, Semigroups of holomorphic isometries, in: P.M. Gau-
thier (ed.), Complex Potential Theory, pp. 475-548. Kluwer Aca-
demic Pulbl., Netherlands, 1994.

L.L. StACcHO, University of Szeged, Bolyai Institute, Aradi vértanik tere 1,
Szeged, Hungary 6720; e-mail: stacho@math.u-szeged.hu

12



