36 COAEPXAHME

umo 3amxkHymele mHoxcecmea Fi.(r) npu docmamouHo manom r codepxicam wapsl u cooep-
samcs 6 wapax 6uda |X—xy| < ppr(1+0a" 1)), 51(r) =6+ arr™ 2 +o(r"2), r — 0, 20e
O #0,ay — seujecmeerHole uucna, [y >0, k=1,..., m. Tozda 0ns emkocmu KoHOeHcamopa
C(r)=UL,F(r),..., Fp(n}{0,61(r),...,0 m(r)}, B) npu r — 0 umeem mecmo acumnmomu-
ueckas (opmyna
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3ameTum, uTo 1pu I' = 0B 1 OCTOSTHHBIX YPOBHSX MOTeHIIMajna &, COOTBETCTBYIO-
1asi aCMMIITOTKKA OblIa TosyyeHa B pabore [2].

Pabota BbiNosHeHa Iipu GuHaHCOBOI roaAepkke MmuHoOpHayku Poccun, cormartiie-
Hue N2 075-02-2023-946 ot 16 deBpans 2023 roaa.
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ASYMPTOTICS OF A SPATIAL CONDENSER MODULE WITH VARIABLE POTENTIAL LEVELS

A. S. Afanaseva-Grigorieva

The study of the asymptotics of condenser module with two plates goes back to the classical works of
Gretsch and Teichmuller. The case of the condenser with three or more plates with variable potential
levels has been studied in recent works by V.N. Dubinin. In this paper, the capacity of a spatial
condenser with variable potential levels is studied. The second term of the capacity asymptotics is
established when the plates are pulled into points.
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Let /€ be a Hilbert space over the field C, 9B(/€) be the x-algebra of all linear bounded
operators on /€, let | X| = vX*X for X € B(A). An operator A € B(A) is a commutator
if A=[S,T]=ST —TS for some S, T € B(A). Let X,Y € B(A4) and X = 0. If the operator
XY is a non-commutator, then XPY X'=P is a non-commutator for every 0 < p < 1. Let
A € B(H) be p-hyponormal for some 0 < p < 1. If|A*|" is a non-commutator for some r >0
then | Al9 is a non-commutator for every q > 0.

Keywords: Hilbert space; linear operator; commutator; hyponormal operator; trace.

Let # be a Hilbert space over the field C, 2(#°) be the x-algebra of all linear
bounded operators on #. For a C*-subalgebra «f < %(#) put

Gy={Xeod: X= Z [Xn,X;] for (X,)n=1 <, the series | - ||—converges}.

n=1

It is known that o coincides with the zero-space of all finite traces on «/%2. For a wide
class of C*-algebras that contains all von Neumann algebras we can consider only finite
sums of the indicated form. Elements of unital C*-algebras without tracial states can be
represented as finite sums of commutators. Our work continues article [3] that possesses
the following results: Let /# be a Hilbert space, dim /# = +o00. 1) Let a Hermitian operator
X € B(A) be a non-commutator and o(X) be the spectrum of X. Then f(X) is a non-
commutator for every continuous function f: o(X) — R with f(x) #0. 2) Let X = U|X]|
be the polar decomposition of an operator X € %(#°). Then the following conditions
are equivalent: (i) X is a non-commutator; (ii) U and |X| are non-commutators. 3)
For a Hermitian operator X € &(#°) the following conditions are equivalent: (i) X is a
commutator; (ii) the Cayley transform £ (X) is a commutator. 4) Let ./ be a Hilbert
space and dim # < +oo, A,B € B(A) and P € B(A), P = P>. If AB = ABA for some
A € C\ {1} then the operator AB is a commutator. The operator AP is a commutator if
and only if PA is a commutator. Our results here concern the facts stated above. Let
dim ./ = +oo. The algebra %(#) is known to possess a proper uniformly closed ideal
# that contains all other proper uniformly closed ideals of 28(#). Let X, Y € %(A) and
X = 0. If the operator XY is a non-commutator, then A = X?Y X'~ is a non-commutator
for every 0 < p < 1. Differences of idempotents in C*-algebras are naturally related to
the quantum Hall effect [1], [2]. Let P,Q € %(#) be idempotents, P~ = I — P. Then
P — Q is a non-commutator if and only if exactly one of the following conditions holds:
(i) Q,Pte _¢; (i) RQt € #.Let A= A, — A_ be the Jordan decomposition of a Hermitian
operator A € B(A°). Then A is a non-commutator if and only if exactly one of A, or A_
is a non-commutator. Let A € 8(A#°) be p-hyponormal for some 0 < p < 1. If |[A*|" is a
non-commutator for some r > 0 then | A|7 is a non-commutator for every g > 0. Let # be
separable and A € ZB(#) be a non-commutator. If A is hyponormal (or cohyponormal)
then A is normal. We also present results in the setting of dim ./ < +oo. For instance,
for any unitary matrix U € M, (C) there exists ¢ € [—m, 7] such that the inverse Cayley
transform of e!?U possesses zero trace.
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KOMMYTATOPBI 1 TUTTOHOPMAJIbHBIE OIIEPATOPBI

M. T. Axmagues, X. AnxacaH, A. M. bukuyenraes, I1. H. IBaHbIIMH

ITycmob A — 2unvbepmogo npocmpaHcmeo Had nosem C, B(A) — x-anzebpa ecex IUHEUHbIX 02PAHU-
YeHHblX onepamopos 8 J¢, nycms | X| = VX*X 0na X € B(F€). Onepamop A € B(H) 516/19emcsl KOM-
mymamopom, ecnu A =[S, T] = ST — TS dns Hekomopwix S, T € B(A). [lycmov X,Y € B(A) u X = 0.
Ecnu onepamop XY He kommymamop, mo XPY X'=P ne kommymamop 0ns 1106020 0 < p < 1. ITycmb
A € B(H) p-eunoHopmaseH 01 HeKomopozo 0 < p < 1. Eciu |A*|" — HekomMmymamop 0ns HeKomo-
pozo r >0, mo |A|9 — Hekommymamop 0ns Kax0ozo ¢ > 0.

KinoueBble ¢joBa: rmyib6EPTOBO MPOCTPAHCTBO; JMHENHBIN OIepaTop; KOMMYTATOP; IMIIOHOPMAa/IbHBIN
oriepaTop; ciep.
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Hccnedyemcsa 3asucumocms paouyca wapa ¢ YeHmpom 6 HyJie, BNUCAHHO20 8 3HAUEHUS UHMe-
2pana om MHO203HAYH020 0MOBPAXCEHUsl, OM 8epxHe20 npedesid uHmezpuposamusl. JInsa Heko-
MopbIX MUNO8 MHOZ03HAUHBIX 0MOOPAXCeHUTI HATIOeHb! MOYHBLE ACUMNIMOMUKU paduyca no
gepxHeMmy npedesny, Koz0a 8epxHuii npedes cmpemumcsa K Hy0. PaccmompeHst NpuioxceHus
8 HEKOMOPbIX 3a0auax co MHOMECMB0M 00CMUMCUMOCMU IUHETIHOL ynpasasemoli cucmemel.

KiroueBbie cJI0OBa: MHOTO3HAYHOE OTOOpaskeHMe, MHTerpaa AyMaHa, JTMHeiHas 3a7ava
OBICTPOIEMCTBIUSI.

[Tycts U R — BhINTyKJIOE KOMITAKTHOE MHOXeCTBO, 0 € U, F(s) € R — marpu-
11a C VIaJKMMM KOMIIOHEHTaMM, B, (x) — 3aMKHYTbII €BKIUAOB IIap C IeHTPoM X € R"
paguyca r > 0. PaccMOTpMM MHTerpay OT MHOTO3HAYHOTO oToOpaxkenust F(s)U

t
F (1) =f F(s)U ds. (1)
0

MHoOro3HauHbIit MHTErpaa Mbl OyJileM IOHUMAaTh B CMbIC/Ie MHTeTpaia AymaHa [1]
t t
fF(s)Uds = fF(s)u(s) ds : u(s) € U—un3MepuMBblii CeJIeKTOP
0 0

[To Teopeme JIgriyHOBa O BEKTOPHOI Mepe 3HadyeHue uHTerpasa (1) ecTb BBINIYKIOE U
3aMKHYTO€e MHOXeCTBO [2]. Teopuio MHTErpasoB OT MHOTO3HAUHbBIX OTOOpaskeHMIT MOSKHO
HaliTu B MoHOrpaduu [3], cM. Takke IUTUPOBAHHYIO B MOHOTpauu IuTepaTypy.



