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One of the fundamental physical limits on the speed of time evolution of a
quantum state is known in the form of the celebrated Mandelstam-Tamm inequality.
This inequality gives an answer to the question on how fast an isolated quantum
system can evolve from its initial state to an orthogonal one. In its turn, the
Fleming bound is an extension of the Mandelstam-Tamm inequality that gives an
optimal speed bound for the evolution between nonorthogonal initial and final states.
In the present work, we are concerned not with a single state but with a whole
(possibly infinite-dimensional) subspace of the system states that are subject to the
Schrédinger evolution. By using the concept of maximal angle between subspaces,
we derive an optimal estimate on the speed of such a subspace evolution that may
be viewed as a natural generalization of the Fleming bound.

OnHo 13 (yHIAMeHTaNbHBIX (PU3MUECKHX OTpPaHHYEHHH Ha CKOPOCTb BpeMEeHHOH
9BOJIIOLMM KBAHTOBOI'O COCTOSIHMSI 3a/aeTCsl HM3BeCTHBIM HepaBeHCTBOM MaHeb-
mrama—TamMMa. DToO HepaBeHCTBO OTBe4yaeT HA BOIPOC, KaK OBICTPO HM30JHPOBAHHAS
KBAaHTOBAasi CHCTeMa MOXKeT IepeHTH M3 Ha4yasbHOTO COCTOSIHHS B COCTOSIHHE, OPTO-
roHaJbHOe HadasnpHOMY. B cBolo ouepens, ouenka PremuHra npencrasisieT CoO0H
060611eHne HepaBeHcTBAa MaHzesbiTaMma—Tamma, 3agamliee BEPXHIOW I'PAaHULLy AJS
CKOPOCTH 3BOJIIOLIMH MeXK/Iy HEOPTOrOHAJbHBIMH Ha4albHBIM ¥ KOHEUHBIM COCTOSIHHS-
mu. UlpenvHrepoBckasi 3BOJIOLMS H3ydaeTcsl yxKe He [J5 OTHEJbHOIO COCTOSTHHSA,
a [/ LeJOoro MOANpPOCTPaHCTBA (BO3MOXKHO, GECKOHEYHOMEPHOT0) B NPOCTPAHCTBE
COCTOSIHMH KBaHTOBOH cucTeMbl. C HCMOJb30BAHHEM MOHATHS MaKCHMaJbHOTO yTJa
MesKIy MOANPOCTPAHCTBAMH YCTAHABANBAETCS ONTHMAJbHAsS OLleHKA CKOPOCTH 3BOJIIO-
IIUM TAKOTO MOANPOCTPAHCTBA. [lo/ydeHHBIH pe3y/sbTaT MOXKeT pacCMaTPHUBATBHCS Kak
ecTecTBeHHOe 000011eHHe oueHKH PremuHra.
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