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Thc scicntific contribution of Dr. Harrna podscclkowska conccrtrs tlrc
conccpt of cntropy in thc contcxt of rron lrjctrrnarrn algcbras, Tlris is an
irnportant topic of t}rc structtlrc thcory of opcrator algcbras anrl cltrtrrr-
tunr infornration thcory rnitlr vital applications to clua,ntum physics.
\,Iainly, slrc has obtaincd far rcaclritrg rcsrrlts on thc structura] prop-
crtics of Scgai cntropy for scnrifinitc von Ncunrarrrr trlgcbras incirrdirrg
important subadditivitv incqrralitics ancl tcnsor procluct propcrtics. In
nrorc dctails, I will focus orr t}rc contctit of tlrc fol}owing rcsctrrclr papcls
statcd in thc "Dcscription of Aclricvcnlcnts" itt thc docun}cnt "Strrrr-
mary of Profcssiorral Achicvclncnts".

1. A.Lrrczak. H.Poclsoclkowska: Propertie.s of Segal's entropy for
qu an,ttlln q1 stem,s. Int crlrat iottal Jotrrn a] of T}rcorcticir,i P}rysics
2017 56: 3783-3793.

2. H.Poclscclkowska: Erttropy of Qu,an,tuttt, Mcasu,rr:nlenť. Entrop1,
2015. 17 (3), 1181-1196, doi: 10.3390/c17031181.

3. H.Poclscdkowska: Strort,g su,baddi,tiltity of qtan,tum rrt,echart,ical
entropy for sem,i-fini,te uon Neu,martlt a,l,gebra,s^ Strrclia N,Iathc-
nratica 2020.

4. A.Llczak. H.Poclscclkowska. N,í. Scrvcrytr: Il,[a,rirrt,urrt Entropy
A,[od,els for Quan,turn Systenls Entropy 2017 19(1) :1.

5. H.Podscdkowska, R.Wicczorck: Holetlo type bou,nd,s for gen,eral
quan,tu,m systern,, Rcports on \,,Iathcmatica] Physics 2017 80 (3)
349-360.

Lct rts first introclucc thc backgrotrnci. Classical corlccpt of clrrantrrm
mcchanical cntlopv irrtroduccd by John vorr Nctrnranrr in 1932 has thc
fornr

H (p) : -tr(lt r log hn) .
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w}icrc p is a norrrral statc orr B(H) (algcbra of borrrrclcd opcrators otr

a Hilbcrt spacc ř1) with rcprcscnting tracc class rrotrncgativc opcrator
hn in tlrc scnsc

p(:r) : tr(rh,) ,

Lct us trorv rcplacc tlrc trlgcbla B(ř/) br a scrnifitritc l,otr Nctrtuiltrtr
algcbra t1l with a faithful nornral scrnifinitc tracc r. T}rcrr for atry tlor-
ma] statc Q € h'I*, thcrc is a utriquc rronncgativc opcrator ňn (possibly
ltriboundcd) affiliatcd to X,í arrcl irrtcgrablc witlr rcspcct to r. sucli tlrat

P(:r) : r(h,nr) for all :r € X,I ,

Now onc can dcfinc thc Scgai cntropy S(p) as follows

,S(p) : *T(h,n log ňn) .

Thc applicant has dcvc}opccl thc tlrcory of this inrportant conccpt
with far rcacliing conscqucnccs for qtranttrnr irrforrrratiorr thcory, Lct
us rcrnark that for cloing that it was ncccssary to ovclcol]]c rrrariy ciif-
ficultics consisting in considcrablc diffclcncc bctwcctr von Ncuntalrrr
ancl Scgal cntropy. In fact. in thc contcxt of von Ncunrarrn cntropy
on B(H).tlrc opcrators ň, }rtr,vc cliscrctc spcctrtrni wlriclr is trot truc
in casc of gcncral scnrifirritc vorr l§ctrrrrann algcbras. Tlrc tuot,c strik-
ing cliffcrcrrcc ca,trsing not only tcchrrical cliííicrritics is thc fact that
hn is an unbounclcrl opcrator irr casc of Scgal cntropy. T}ro ,,vork of
Hanna Poclscdkowska is worth iu ovcrconring thcsc points. Lct rrs also
notc that von Ncurrratrn cntrol)y col}ccrns qttanturrr lrrcchanicai systctrts
whi}c Scgal's cntropy involvcs a}so qtrantrrrn ficld tlrcory a,trcl cluatlttrrrr
statistical physics. wlrich unclcrlincs importancc arrcl applicatiorrs of tlrc
work of thc applicarrt.

Lct mc norn, bricfly contntcrrt on tlrc papcrs

In thc first papcr [1] thc lowcr scmicontinrrity of tlic Scgal cntropy
on boundcci parts has bccn cstablishcd. N,íorcor"cr, it r,vas slrowrr tlrat
for borrnclccl clcnsity opcrators thc Scgal cntropy clccrcascs aftcr goirlg
tlirorrgh a cluantunr channcl

In thc papcl [2] thc sr.rbadditivity of thc Scgal cntropy is cstablis}iccl
for a finitc tracc and finitc dcnsitics.
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In |3] thc rcscarch on strong subadclitivy lras bccn crowncd by prov-
irrg bcarrtifirl arrrl vcry gel}cl,al strong srrbadclitivc incqrrality for tcnsor
proclucts of thrcc algcbras, gcncralizing pronrinctrt rcsults of Araki-Licb
and Licb-Rrrskai.

Irr t}rc papcr [4] it is slrowtl tlrat tlrc tnaxitrral valuc of cntropy of tlrc
statc with fixccl cncrgy lcvcl is attainccl for a Gibb's statc.

In thc final papcr [5], arnong othcrs, thc quantity callcd acccssiblc
infoinration is cstimatcd, In casc of thc finitc faithfirl normal tracc
and statcs with borrndcd dcrisity. stlong and nicc gcncra}izatiorr of tlic
famotrs Ho]cvo thcorcnr (i.c. cstirnatiotl in thc casc of canonical tracc
on B(l1)) is provccl.

Thc scicntific corrtribrrtion of Dr. Ha,trrra Poclscdkowska rnccts hig}r

intcrnational lcvcl itl a cotnpctitirrc arca of o1;ct,atot, zr,igcbras arrcl qtrtrn-

tunr informatiorr t}rcory with applicatiorrs to quantrrrrr plrlrsics. Slic has
solrrcd importatit opcn problcnrs and carncd intcrnatiorlal rccogtiitiori.
Slic has abilitv to collaboratc witlr othcr scholars :rnd to cxp}aitr lrcr
idcas to a widcr audicncc. Basccl orr it, it is nly plcasurc to strongly rcc-
ornrncnd to av,arcl tlrc dcgrcc of tr habilitatiotl cloctor to Hatrtra Podscrl-
kowska,.

rof. J

!!

"'pajl c ú
head of NIat

tcr, CSc.
hcnratics

íEcHNicKÁ 2

166 27 PRAHA 6

CZECH REPUBLlC

+42o 224 352 076
EMAlL@FEL.cVUI.cZ
WWW.FE L.cVUT.cZ

Facrrlty of Eicctrica} Engiriccring
Czcch Tcchnical Univcrsity in Pragrrc

Tcclrrricka 2, 166 27
Praguc 6, Czcclr Rcpul lic

3

v^1 Cz6a4o77oo
KB PRAHA 9, Blc KolV]BczPPXxx
l BAN c29401000000195504540257

cT§
§rítH t§(Hnl(ll
l,§lY§*§}ŤY
l|* p§*Guř

conclusions


