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Ha Hexsiika CTon/IoBa HA OLEHKHUTE M KPUTHYHHUTE 320€J1eKKHU

B PCUECH3UUTE U CTAHOBUIIATA 110 KOHKYPCa 3a 3a€MaHE€ HA aKaJleMUIHaTa AJbKHOCT

wipogecop® kbM UAUAE no mudpnp 4.1 ®usnueckn Hayku (TeopeTruuna u
MaTeMaTudecka (pu3nKa — CTAaTUCTUKHU B MPOCTPAHCTBA ¢ HUCKH PA3MEPHOCTH)

bnarogaps Ha ujeHOBETE Ha XYPUTO 3a IMOJOKEHHS TPyd, 32 OLCHKUTE U OCJIEKKUTE IO
OTHOIIIEHHE Ha MPOPECUOHATTHUTE MU PE3YNITATH.

I.

Haii-rmaBHOTO MM BB3pa)K€HUE € 0 BBIIPOCa 3a ChBIIAJICHUE HA MOsSITAa HAy4YHA JIEHHOCT C
TemMara Ha KoHkypca. OmpezeneHo cuuMTaMm, 4e HAyYHUTE MM PEe3yJATaTH ca M3USAJI0 IO
TeMaTUKaTa Ha OOSBEHUsSI KOHKYpC, TOYHO M HBJHO 5 O0OXBalllaT, a UMEHHO T€ ca MO0
CTaTUCTUKH, BAJMJHU B IMPOCTPAHCTBA C BCAKAKBA Pa3MEPHOCT, BKIIIOYUTEITHO HHUCKU
pa3MepHOCTU U forara rama pe3yiaTaTH, CBbp3aHU C MaTeMaTUYECKU arapar 3a U3clie[BaHe
Ha CHOTBETHUTE CTATHCTHKH. (B OTroBopuTe CH MO-70JIy J0 YWICHOBE HA KYPUTO JIaBam
U3BaJIKH OT MOM pabOTH, KaTo 000CHOBKA Ha TOBAa TBHP/ICHHE.)

HMmenHo 3aTroBa H3pasdBaM KaAaTCrOpuIHOTO CU HECHIVIACUE CHC CICIHUTC 3aKIIFOUYCHUSA:

1. 3akmrouenue Ha Jo1. a-p FeOpl"I/IeBI ,,HI/ILIHOTO MH MHCHHUEC €, YC HAydHaTa JEeMHOCT Ha

nou. apH Hensnka Mnuesa Ctousosa € ..., HO € MAJIKO MO-0TJAaje4eHa OT TeMaThKara
Ha OOsBeHHS KOHKYpC B CpaBHEHHME C HayyHara TemMaruka Ha pon. adu JL
XaKUMBaHOB.

3axntoueHue Ha jo1n. A-p Hukonos: ,Modar u3bop 3a npodecop B HACTOALIUS KOHKYPC
najaa BbpXy Aou. XaJ:kuumBaHoB. Kakro or0ens3zax mo-rope, Heropara Hay4Ha JEHHOCT
..... 0Tpa3sBa HE CaMO MO-TOYHO, HO 1 00XBaIlla MO-M'bJIHO TeMaTa Ha KOHKYpCa....

3axiouenue Ha npo¢. Ilenkos: ,,IIpunocute Ha JI. Xa/KHMMBaHOB ChOTBETCTBAT MHOI'O
M0-TOYHO HAa TeMAaTa Ha 00sBeHus KOHKypc oT nmpuHocure Ha H. Cromosa.*

Tebpaenue Ha npod. Croitues: ,Illo ce oTHacs 10 CHOTBETCTBUETO MEX]y HEWHaTa
TEMaTHKa M TeMara Mo KOSATO € OO0sSBEeH KOHKypca, CMATaM, Y€ MMa HeJ0CTATbYHO
NPUIIOKPUBAHE HA /IBETE,...

Hpe3 MOCIEAHUTE JCCCTUIICTHA MHTCPCCHT KbM KBAHTOBATA CTATUCTHKA B IMTPOCTPAHCTBA C HUCKA
pa3MEpHOCT HapacTHA, KAaKTO OT CHEIHAMCTUTe B 0OJIacTTa Ha KBAaHTOBA TEOpHUS Ha IOJETO,
TakKa MU OT TC3W B KBAHTOBATa MCXaHHWKa W IO TCOPUHUTEC Ha KOHACH3HWpaHaTa MaTCpus. bsaxa
MPEIOKeHN HOBH CTAaTHCTUKH, BOJCIIN 0 000OIIEHUS MM OTKIOHEHHUS OT HSKOW OT IIbPBHUTE
IMPUHIMIIA Ha KBAaHTOBAaTa (1)I/ISI/IKa, HalmpuMep Karo KOMYTAIMOHHHUTE CBHOTHOIICHHA Ha
XaiizenOepr, mpunnuna Ha [laynu u T.H.. Hakou oT 0000IieHusATa Ha KBAaHTOBaTa CTAaTHCTHKA
Bb3HHKHaxa Iopagid HOBU OTKPHUTHA B MarceMarukara. Haan/IMep, TEOpHATAa Ha KBAHTOBUTC
Tpynu JI0Bese 0 BhBEXKAaHE Ha AeQOopMHUpaHU omeparopu Ha paxkaaHe u yHumoxeHnue (OPY)
Ha bo3ze (Pusz, W. and Woronowicz, S. L., Rep. Math. Phys. 27, 231 (1989); Biedenharn, L. C.,
J. Phys. A 22, L873 (1989); Macfarlane, A. J., J. Phys. A 22, 4581 (1989); Sun, C. P. and Fu, H.



C., J. Phys. A 22, 1983 (1989)). bsixa BbBesienu T.H. quon anredpa (O.W. Greenberg, Phys. Rev.
D 43 (1991), 4111) u cBbp3aHara ¢ Hesl qUON CTaTUCTUKA. B KOHTEKCTa Ha HEKOMYTaTHBHATA
reometpust (A. Connes, J. Lott, Nucl. Phys B Proc. Supp. 18 B (1990), 29) 6sixa u3y4eHu chIio
nedopmalii Ha KOMYTAallMOHHHUTE CBOTHOIIEGHHMsS Ha XaizenOepr. BbB ¢Qusukata Ha
KOHJICH3UpaHaTa MaTepus, OTKPUTUETO Ha APOOHUS KBAHTOB eeKT Ha XOJI B T'a3 OT €JICKTPOHU B
JIBYMEpHE JI0Be/Ie 10 TEOPETUYHOTO U3yUaBaHE Ha aHWOHHTE (YacTullu ¢ apobHa cratucTuka) (F.
Wilczek, Phys. Rev. Lett. 48 (1982), 1144; 49 (1982), 957). Jpyro Ba)kHO OTKpUTHE B
KBaHTOBaTa CTaTHCTHKa Oemie orOerns3aHo ¢ pabora Ha Xamuein (F.D.M. Haldane, Phys. Rev.
Lett. 67 (1991), 937), koiito npemioxku 0600menne Ha npuHiuna Ha [laynm. Ta3u craructuka
nHec ce Hapuya (ApoOHa) M3KIouBalia crTarucTuka. CIuchbKbT HECHBMHEHO MOXKe Ja Obje olie
3HAUUTEITHO PA3IIUPEH.

l'opHuTe 3aKiaroueHus] Ha WICHOBE HA JKYpPUTO 3a TEMaTWKara Ha HAydHUTE MU pe3ylTaTd ce
OCHOBABAaT Ha CyOEKTUBHO €THOCTPAHYMBO THJIKYBaHE Ha TEMaTa HAa KOHKypCa, OrpaHUYaBaiKu s
10 pasTIeKIaHus B PaMKHTE Ha 1- W 2-MepHHM KBaHTOBU (KOH(OPMHH) TEOPUH HA TOJETO C
IPUCBIIUTE UM CTPYKTYypHu. ChIIECTBYBAIIMAT B JIUTEpaTypaTa OrpoMeH 00eM M3CIeIBaHUs U
pe3yiTatu B paMKHUTE HAa KBAaHTOBO-MEXaHMYHUS IMOAXOZ C IPUJIOKEHHUS] KbM CUCTEMHU B HUCKH
pasMEpHOCTH HPOCTO C€ UTHOPHUPAT, BEPOSATHO MOHEXKE ca M0-/1aj1ed OT 3aHUMaHUATa Ha CaMUTe
PELICH3EHTH.

Temarukara Ha KOHKypca ,,JeopeTHyHa 1 MaTeMaTuiecka (pu3nKa — CTAaTUCTHKH B IPOCTPAHCTBA
C HUCKU pa3MEpHOCTH' HE 03HAuaBa, Y€ 3abJDKUTENHO TpsAOBa Ja ce Mpujara camMo KBaHTOBA
TEOpHsl Ha MOJIETO, TPyIa Ha IUIMTKUTE, U T.H., T.€. TEOPUATA OCHOBHO MpHUJIaraHa OT KOHKYpEHTa
mu joir. JI. XamkunBanoB. ToBa mierie qa 0b/e Taka, ako TeMaTHKaTa Oerre oOsiBeHa HarpuMep:
,KBaHTOBa Teopus Ha TMOJETO W Tpyla Ha IUIMTKUTE MPU HU3CIEABaHE Ha CTAaTHCTUKH B
MIPOCTPAHCTBA C HUCKU Pa3MEPHOCTH.

Il.  YacT oT pereH3unTe M CTAHOBWINATA, KAKTO 1€ KOMEHTHpPaM KbM OTTOBOPUTE CH KBbM
OTJEJIHM YJICHOBE Ha JKYPUTO, Ca TMOBBPXHOCTHM Karo ca MPONyCHAaTH MHOIO OT
pe3yATaTUTE MU B Pa3IMYHU HANPABJIEHUA IO TEMATUKATa, HAIpUMEp, H3CICIBAHUATA Ha
buznyeckuTe  XapaKTepUCTHUKKM Ha €IHOMEPHH  WHTEPUTPUPYEMU MOJENHU  KaTo
MIPWIOKEHHE HA MOJTYYEHHU TIPEId TOBA B MOM pabOTH CTPOTO MaTEMaTHYECKU PE3YITaTH.

I1l. BneuarjieHuero e, 4Ye ce OIEHABAT 00JacTUTe Ha Hay4yHaTa JAeHHOCT Ha
KAHIMIATHTE, 2 He TOJKOBA TE:KeCTTA HA TEXHUTE Pe3yJITATH B Te3u o0saacTu. B ta3u
BpB3Ka - MOBEYETO YICHOBE HA )KYPUTO M300II0 HE KOMEHTHPAT KAKBO € MEXIYHAPOTHOTO
MPU3HAHUE HA PE3YJATAaTUTE Ha BCEKM OT KaHIUJATHTE. 3a TOBa MPU3HAHUE MOXKE Ja Ce
CBAM OCBEH OT JIMYHU BIICYATIICHUS W OT3WBH, Hali-Beue OT OOCKTUBHHUTE HAYKOMETPUIHHU
MOKa3aTeNy - MUTHPAHUs (OTYMTANKY crielu(uKaTa 3a OTISITHHUTE HANPABIEHUS ), KAKTO U
OT Y4YacTHETO Ha KaHAWJATUTE C JMYHO HM3HECEHW JIOKJIaAu Ha  MEXKIYHApOIHHU
koH(pepenu. I[loBeueTo OT pereH3eHTUTE U300110 HE KOMEHTHPAT TE3H MOoKa3aTelu |
HE MPaBSIT CpPaBHEHHUE MO TSAX Ha aBamara Kanauaaru (a mpod. U. [lenkos e Herouen). He
ca oObpHAIM ¥ HUKAKBO BHUMAHHE HA ChHIIECTBEHUTE LIUTUPAHHS, B KOUTO CE€ LUTUPAT
KOHKPETHU (POPMYIIH, WU HACH WIM MUOHEPCKHU MyOIMKAIMA M KOUTO Ca T0-BaXXHU OT
a0COFOTHUTE YHCIIA.



bux npuesa - npu y0eauTeJIHU apryMeHTH Ha pelleH3eHTUTe, KOWTO e Ja e MOM
KOHKYPEHT ¢ I0-HMCKH HAayKOMeTPHMYHH NOKa3aTe/u Ja 0bje KJIacCHpaH Npeiu MeHe,
aK0 M3MBJHABA 3abJUKMTEJIHUTE MUHUMAJIHM W3UCKBaHUS. [loBeUeTo peneH3eHTH
n300110 HE KOMEHTHUpAT Te3M W3UCKBaHus . llutupam wu3Bagku OT oQUUHMAIHUTE
JOKYMEHTH. ...

a) IIPABU/THHKA 3a npunazane na 3akona 3a pazsumuemo Ha aKademMuuHus
cvcmae ¢ Penyonuka bvnzapus

Ycnosus u peo 3a 3aemane na akademuunama onvocnocm "npoghecop’’

Yna. 60.

(3) B mpasunrnuxka Ha CcbOMEEMHOMO GUCUIe YYUIUUe UIU HAYYHA OpeaHu3ayus
Mozam 0a ce nped8uosim u Opyau yClo8Usl.

0) IIPABU/IHHUKA 34 YC/IOBUHATA U PEJIA 34 IIPH/[OBUBAHE HA HAYYHHU
CTEIIEHU U 34 3BAEMAHE HA AKAJITEMUYHH /[/Tb’KHOCTH B B'b/II'APCKA
AKAJTEMHA HA HAYKHUTE

Yn. 2. C yen eapanmupane Ha 8UCOKO HAYYUHO pagHUuje Ha akademuyHus cbemas 8 bAH e
HeoOX00uMo camocmoamenHume HaAy4Hu 36eHa oa npuemam c pewerue na HC

cneyughuunu 3a CH3 usuckeanus 3a 6caka Hayuna cmener u aKa0emudna OnbicHOCH
(nanp. opon nyonukayuu, 6poit yumamu, u op.).

4.4. Kanouoam 3a axademuunama OAbI’CHOCM ,npoghecop” mpabdea oa npumedsicasa
obpazosamenHama u HayyHa cmeneH ,,00Kmop”, 0a uma nowe 7 200UHU CMANC NO
cneyuarHocmma u 0a 0mz206apsa Ha usuckeanuama, onpedenenu om Hayunus cveem.
0) USUCKBAHHA, YCIIOBHA, IIPABHJ/IA H PEIIIEHHA, IIPHETH OT
HAYYHHUA CBBET HA HAHAE B /J[OITBJIHEHUE KbM IIPABUH/THUKA 3A
YCIIOBUHATA U PEJIA 34 IIPH/]OBUBAHE HA HAYYHH CTEIIEHH H 34
3AEMAHE HA AKA/IEMUYHHU Jl/ThbKHOCTH B BAH

Yn. 4. H3uckeanuama ce pazoensim Ha 3a0bJAHCUMETHU 1 RPENOPLUUMETHU.
Yn. 9. H3uckeanus 3a 3aemane Ha akademuuynama ONbiCHOCH ,, npoghecop .

Kanouoamvm 3a axademuunama onvicnocm ,,npogecop” mpadea o0a uma scHO
ouepmaHa HaAyuHa memamukd, 8 Kosamo 0a e 6odew uzcieoosamen. Munumannuam
opou nyonuxayuu (cmamuu u HaAYYHU 00KAAOU, NYOTUKYSAHU 6 NbIICH MEKCH) €
60, om xoumo nome 30 mpsabdea Ooa ca 6 MeHCOYHAPOOHU CRUCAHUA C UMNAKM-
Gaxmop/umnaxm-pank. bposm na yumupanusma oa e uwe no-warvk om 10, kamo
€BEHMYAHUAM UM NO-MATBK OpOll Modce 0a ce KOMNEHCUpd ¢ ..U ce Hyxycoae om
3a0vIdICUMenHa  apeymenmayua  Ha  peyeHlenmume - no - npoyeoypamad.
Ilpenopvuumenno e...



I/IH(bOpMaI_[I/IH 3a CPAaBHCHUC CBHC 3aABJDKUTCIIHUTC MUHUMAJIHU HAYKOMCTPHUYHU U3UCKBAHUA :

Jou. XamKuruBaHOB Hou. Crounosa
Hayynu myOamkanuun 45 (ot Tsx 1 MoHOTrpadusn) 77
IMy6ankanum B MeXK1. CIHCAHUS 29/3 48/6
¢ UMNAKT GaKTOP/MMIAKT PAHK
Murarn 182 303

OueBunno gon. XaKUMBAHOB HE W3MBJIHSABA TE3U 3aIbJDKUTEIHM HW3UCKBAHUS H TO B
3HauuTeNnHa creneH. MrHopupanero Ha To3u ()aKT HE € HHIO JPYro OCBEH HallaraHe Ha
JIBOMHU CTAaHAAPTH C MIPOU3BOIHO UHTEPIIPETHPAHE HA OUIIUATHUA JOKYMEHTH.

HacroaBam HAYYIHOTO KypHa Ja B3€ME€ OTHOILICHUE KbM TO3HU (l)aKT.

CJ'Ie)IBaT l'lO'l'[OIlPOﬁHH KOMECHTApHU H BBIIPOCH KbM PCUHECH3CHTUTE.



ITo peuen3usita Ha xou. a-p I'eoprues:

1. KbM HayyHO-OpraHM3aI[MOHHATa MU JECHHOCT € MPOIMyCHATO (a Ta3u MHpOpPMAIHs €
najieHa 3a foi. AgpH XaKHHBAHOB):

Texymm npoeKTH:

1.1. ®oup 3a HayyHu u3chneaBanus - goropop T02/6 - wien

[3

1.2. “Cynepanrebpu Ha Jlu — mpuiio’)keHUss B KBaHTOBaTa TEOpUs * TII0 JMHHUS Ha
npskoro Crnopazymenne BAH/FWO, benrus - ppkoBoauTen oT ObJIrapcka crpaHa
2017-2019

3aBbpIIECHU [TPOEKTHU:

1.3.“Teopust Ha mpeacTaBAHUATA Ha cyrepanredopute Ha JIlu 1 0000MEHN KBAaHTOBU
cTarucTuku 1o juHug Ha npskoro Cnopazymenue BAH/FWO, benrus -
pBKOBOIMTEN OT OBJrapcka crpana 01/01/2014-31/12/2016

1.4IIpoext P6/02 mo Ilporpamara Ha QenenHoTO NpaBUTEICTBO Ha benrus
,»MEXIyyHUBEPCUTETCKH aTpakTHBHU mojrocu — wied 1/01/2008 -- 30/06/2011
[Tpoekr: “"Knacudukarus Ha reHeparopute Ha SIkoOCoH 3a mpoctu anredbpu Ha Jlu u
cynepanreOpu Ma JIu u u3cieqBaHe Ha CBbpP3aHH KBaHTOBU crarucTHKH,"' DoHj 3a
Hay4yHU u3cnensanus Ha Onanapus — wien 1/03/2005 -- 31/12/2007

1.5.1Tpoext mo nunaus Ha Kpanckoro OOmiectBo, BenukoOpuranust (Royal Society
Grant) No HO1 R381 — unen, 2001-2002

1.6.Hatmmonanen ¢onx 3a HaydHu wuscieaBaHus, norosop D-910: AnreOpuynn
acTeKTH Ha KBAaHTOBAaTa CTaTUCTHKA. XalAeHHOBH cTaTUCTUKH — uieH; 2001-2003

1.7.ITpoext no nunust Ha HATO (Collaborative Linkage Grant PTS.CLG.976865,
NATO) — unen, 2000-2002.

2. ctp. 4, . 5.pen 9 ornony Harope: TBbpnrenuero: ,, C B3eMaHe Ha pEIIEHHETO 3a
o0siBsiIBaHE Ha BbIPOCHUS KOHKypc, Hayunust ceBer Ha WAMSE-BAH notebpxkaasa
HEOOXOIMMOCTTA B MHCTUTYTA Ja ObJe 3ama3eHa U JOpa3BUTa upe3 MOJAroTOBKaTa Ha
HOBU KaJIpM HaydHaTa €KCIepTH3a MO TeMaThkara ,,AIreOpuyHd M TeOMETPUYHU
METO/M B KBaHTOBAaTa TEOpPHUS HA MOJETO W KBAHTOBa MH(pOpPMATHKA.” € HEeTOYHO.
CraBa Bpipoc 3a Tema 1 or Temarnunusa mman Ha MHCcTHTyTa: ,, AJreOpMYHu U
reOMeTpM4YHM MeTOAM B KBaHTOBara Tteopusi. KBantoBa wundopmarnka.*
JloGaBsiHETO Ha ,,HA TIOJIETO CTECHSIBA 00JIACTTa HA M3CIICABAHUSITA.

Bsnpoc kM gou. I'eoprues:

A). Cnopen Bac xangunarute TpssOBa 1a OTTOBapsT Ha TeMaTHKara ,, AITreOpudHHA U
F€OMETPUYHM METOJM B KBAHTOBATA TeOpPHSA HA TMOJEeT0 U KBAaHTOBA
uHdopmaTuka“ unm Ha obOsBeHata B JIbpkaBeH BECTHHK: ,, TeopeTuyHa u
MareMaTu4ecka (PM3MKA — CTATUCTUKHU B MPOCTPAHCTBA ¢ HUCKU PA3MEPHOCTU*?

3. Crnen TBbpAEHUETO MUTHPAHO B 2. cieaBar moyTu 3 (Tpu) cTpanumy (crp. 4, pea S
OTAOJIy Harope 1o cTp. 7 ab3ana 3anousan ¢ ,,Hakparko Oux omnpenenui .....~) 0030p



Ha ¢AWH OT MOAXOAUTC KbM KBAHTOBUTC KOMIIKOTPHU, OCHOBAH Ha MPCACTAaBAHHA Ha
rpymara Ha MUIMTKUTE, KaTo Ce€ OMKCBAaT B IeTallIl U3BECTHU TakuBa nmpumepu. C To3u
npoctpaHed 063op goir. JI. ['eoprueB karo 4e jqu ce ONUTBA Ja BHYIIH, Y€ AKIICHT
Ha OOSBEHUS KOHKYpPC Ca eBEeHTYaJHU ObJelid TMPHJI0KEHUs] OCHOBHO B
KBAHTOBUTE KOMIIOTPU Ha PE3yITaTUTE Ha JIOI. Xa/PKUMBAHOB, 0O€3 Ja 1Moco4yBa
KO KOHKPETHO Pe3y/TaTH.

3agayara Ha peleH3eHTa He e IIPOCTO Ja pa3xBaju o0JIaCTTa Ha OCHOBHUTE
3aHUMAaHUS Ha €JUH OT KaHAMJATUTE - B Clydas 2-MepHara KOH(GOpPMHA TEOpHs Ha
II0JIETO, U3BECTHA C OOraTUTe CU CTPYKTYpPH U LIIMPOKHUTE CH MPHUIIOKEHHUS - B KOATO
CTaHJApTHO ce OOpaBU C MPEACTABSHUS HA TpylHara Ha IUNIMTKUTE, pPeaTH3HpaHH ChC
crwmranw (braiding) marpuum (wiam mbk R MaTpuiiy B MOZIENId ¢ KBaHTOBO I'PYIIOBa
CUMETpU).

3agayaTra Ha peueH3eHTa € [pPeAd BCHUUYKO Ja MOCOYM MSACTOTO M TEXECTTa Ha
KOHKpPETHUTE pe3yaTaTd Ha KaHaujgara B JajaeHara obmact. M pasOupa ce,
OayaHCHpaHO Ja MPEACTaBH MO ChUIMSA HaYWH padoTara Ha BCEKU OT KaHIUAATUTE B
KOHKYpca.

Bbnpocu ksMm nou. I'eoprues:

B). Cnen xaro 3a Bac eBeHTyaJlHM TPUJIOKEHUS B KBAHTOBUTE KOMITIOTPU Ca MHOTO
BaXHM 3al[0 HE CTE€ OTPasWIM B pELEH3MUATa CH NMyOJHMKYBAaHH MOM TAaKHMBa
pesyJjararu?

3a ynobctBo B Ilpunoxenue 1 e najeH MpeicTaBeHUs 3a KOHKypca CHHUCHK Ha
HAay4YHHUTE MU MyOnuKanuu, a B [Ipunoxkenue 2 1aBaM u3Bajku oT Mosi padora [41] ¢
pe3yaTatd IO KBAaHTOBM KOMMIOTpPU. B mpencraBeHMs cHMCBK C MOM LUTaTH
¢burypupar 7 (cemem) rurtara Ha padota [41]. Te Beue ca 9. Exna or ocHOBHHTE
3aJaud B KBaHTOBaTa MH(OpMaTHKa € TPaHCIOPTUPAaHE Ha KBAHTOBU CHCTOSHUS OT
€/IHO Ha JIpyro MscTo. 3a Hal-nipoctus aHaiuTudeH (KpaBuyk) Monen 3a nep@exTHo
npeHacsiHe Ha KBaHTOBU cheTosiHUs (perfect state transfer), ocHoBaBai ce Ha TOYHO
pellieHa CIOUHOBA BEpWXKKA (MHTErpHpyeM MOJEN), Beue ca MPEUIOKESHU
eKCIIEpUMEHTAHK TipoBepku (B Hamp. arXiv: 1705.04841 [quant-ph] wu
LUTHpaHaTa JUTeparypa B Hero). IHTerpupyeMusiT Moziell MpeasiokeH B Mosi pabota
[41] e 0000meHne Ha KpaBuyk mMonena u chabpika 2 nmapamerbpa. TOYHOTO pelieHne
Ce OCHOBaBa Ha NPUJIOKEHHE Ha MOJIMHOMHUTE Ha XaaH, a B KpaBuyk monena - Ha
nonuHoMuTe Ha Kpapuyk. T.e. mpunoxeHuss B KBaHTOBaTa WH(pOpMATHKa MMaT HE
camo 2-MepHU KOH(OPMHH TEOPHH Ha MOJIETO, ChC CHOTBETHUTE MPEACTABIHUS Ha
rpynata Ha IUIMTKUTE, HO M CIHHOBH BEPIKKU, B CJlydas aHAJIU3UPAHU C
OpPTOTOHAJIHU MOJTMHOMH.

B). Cnen xato 3a Bac ynuBepcamnata R marpuiia, rpynara Ha TUIMTKHTE, Bph3Kara
MEXIy TAX Ca M3KIIOYUTEIHO BaXHU 3a TeMaTHKaTa Ha KOHKypcCa 3all0 He CTe
OTpa3WINA U KOMEHTHPAIN NMYOJUKYBAHUTE MOM TAKUBA pe3yJTaTu?

B norBbp:kaenne B [Ipunoxkenue 3 naBam u3Baaku ot Mos padora [10], B kosito ca
HaMEpeHM HOBM pEIIEeHUs Ha ypaBHeHMeTo Ha SIHr-bakcrep m mpeacraBsHus Ha



rpyrara Ha IUIMTKATE, BbB OCHOBa Ha IOCTpOoeHH B padora [9] mpencraBsHus Ha
kBaHTOBaTa cynepaireopa Ug [0Sp(1]2)] pu ( kopeH Ha eauHUIIATA.

Caen xaro Ha 10 (zecer) pena Ha cTp. 8 nou. ['eoprues npaBu BbBEAECHUE KbM MOUTE
pesyararu (cera ONMTBAalKU Ce Ja BHYIIM, Y€ HE Ca BAIMIHU 32 MPOCTPAHCTBA C
HUCKH Pa3MEpHOCTH) TOW (GopMmyiupa npuHocute Mu B 4 (detupu) maparpada. B
naparpag 5 Ha cTp. 8 mom. leoprueB TBBpAM: ,,3HAYMTEIHA YACT OT HaydyHaTa
nerHocT Ha jou. H. CrounoBa e nocBeTeHa Ha BUrHEpOBUTE KBAHTOBU CHUCTEMM.....
[TomyueHuTe pe3yaTary ca INIABHO MaTeMaTH4eCKHU, HO CE€ CIIOMEHaBa EBEHTYaIHOTO
UM IPUIIOKEHHE KbM €IHOMEPHU BEPHKKH OT CBbP3aHU XapMOHUYHU OCIHJIATOPH.
TBbpaeHHETO € HeTOYHO. BbB Bcuuknu pabotu mo BUrHepoBH KBaHTOBH CHUCTEMHU
I'BPBO Ca pEIIEHM HEeOOXOIMMHUTE MaTeMaTH4ecKu MpolieMu, a ciel ToBa ca
u3cienBaHu (U3NYECKUTE MM CBOMCTBA: CIIEKTHP Ha €HEpPrusra, Ha KOOPIWHATHUTE,
uMIyicuTe U T.H. Te ca mpuMepu Ha 00OOIIEHH CTAaTUCTUKH, ITOIYepTaBaM OTHOBO, U
pe3yiTatuTe ca BaJHMJIHHU B MPOCTPAHCTBA € BCSAKAKBA Pa3sMEPHOCT, BKJ. HUCKHU
pa3MepHOCTU. 3a TOBa, Y€ pe3ylTaTuTe 3a BUTHEpOBUTE KBAHTOBHU OCIHIIATOPH ca
BaJMJHU U B IPOCTPAHCTBA C HUCKHU Pa3MEPHOCTH JIECHO CE€ BWXKJA HAlpUMEp OT
pabora [28] (Bmx Ilpunoxenume 4). Ome npumepu, 3a Ja JEMOHCTPHUPAM, Y€
M3y4aBaHUTE OT MEH CTAaTHCTUKH Ca BAJIUHH 32 IPOCTPAHCTBA C HUCKH Pa3MEPHOCTH
ca cbino aaaenu B [Ipunoxenue 4.

Pa6oru [30], [32], [34], [67], [70] ca mocBeTeHH Ha €IHOMEPHH BEPHKKH OT
OCIIMJIATOPH, B3aUMOJCHUCTBAIM C Hai-OJM3KHTE CH Chcequ. B Te3um pabotu ca
JajieHH pelIeHWs Ha MAaTeMaTHYeCKUTe MpOOIeMH, HEOOXOJAMMH 3a H3CIIeIABaHe
(bHu3MUECKUTE UM CBOMCTBAa Karo BHUTHEPOBM KBAHTOBM CHCTEMH W CJI€d TOBa B
J€TAlIN ca U3y9deHH MOCIETHNUTE. 3a BAKHOCTTA HA TAKMBA €IHOMEPHH BEPHIKKHU 32
KBaHTOBHTE KOMITIOTPH € CIIOMEHATO OIle BbB BbBeAcHUETO Ha padbota [30] Hampumep
(Bux [Mpunoxenue 5):

Jlou. T'eoprue He crmoMeHaBa B PELEH3MATA CH 32 PE3YATATUTE MU II0 KBAHTOBH
rpynu (obmo 17 Ha Opoil myOnukauuu), a B JETalaM ONMUCBA MO Ta3d TeMaTHKa
pesynrarute Ha apyrusi Kanaunar. He quckyTHpa pe3ynraTute MU 3a BEPHIKKU OT
(dbepMUOHH, B3aUMOJIEHCTBAIM C Hal-OMM3KUTE CHU ChCEIHU, C MPUIOKEHUS, KaKTO B
KBaHTOBHTE KOMITIOTPH 3a MEPPEKTHO MpEHACsHE HAa KBAaHTOBU chCcTosHUs (perfect
state transfer), cmomenaro mo-rope, Taka H 3a IOCTPOSBAaHE HAa HOBU MOJCIH Ha
€IHOMEPHH KpailHH OCHIMJIATOPH, KOUTO Ca HAITBJIHO WHTETPUPYEMH MOJIEIH, BAXKHU
32 KBAaHTOBaTa ONTHKA M CHOTBETCTBAT HAa CTAaTUCTHKU B NMPOCTPAHCTBA C HUCKHU
pasmepnocTu (padoru [42, 43, 72, 73]).

B 3axmouenunero cu Ha crp. 11 gom. I'eoprueB OTHOBO ToBOpH aOCTPakTHO 3a
€BeHTYAJIHH NPUJIOKEHUS B KBAaHTOBaTa MH(POpPMATHKa U KBAaHTOBUs eekT Ha X0 U,
4e 3a HEro € OYEBM]HA BPH3KaTa Ha 4acT OT PE3yATaTUTe Ha JOL. XaJKUHUBAaHOB 3a
TaKiBa €BeHTYAJHU TNpuwiokeHus. W crnen HeOaHCHPaHOTO, HEMBJIHO U HETOYHO
IIPEJICTaBsIHE HAa pe3yATaTHTEe MU, J0L. [eoprueB mpaBu M3BOAA, Y€ HAayyHaTa MU
JIEIHOCT € MaJIKO MO-0TJaledeHa OT TeMaTHKaTa Ha 00SBEHUs KOHKYPC B CPAaBHEHHE C
Ta3u Ha JoU. XaJKUMBAHOB, KOETO KaKTO H3JOXKHUX B TOYKH 1.-6. He e BSpHO.
Bw3passBam cpely ToBa HEOOOCHOBaHO MHEHHUE.



Bwnpoc: Jlou. ['eoprues, ydacTtBajia ¢cbM B KOMHCHSI IO MpOLEAypa 3a 3aeMaHe Ha
akagemuyHa JuibxkHOCT B USIUSE oT yuen, 3aemainl TakaBa B ipyra HaydyHa OpraHu3aius,
Ha KkosATO Komucusi Bue Osixte mnpexacenaren. Pemiennero Hu  (OTpUIIATETHO) Ce€
OCHOBaBalle Ha (akTa, Y€ 3aJbDKUTEIHUTE HAYKOMETPUYHU W3UCKBAHUS B HAIIMS
WHCTUTYT He OsiXxa W3I[UI0 YIOBIETBOPEHH, Makap W C Malko. Bue TBBpIsSXTE U
HACTOsIBaxTe, 4e TpsOBa Jla ce cra3BaT TOYHO 3aJAb/DKUTEIHUTE W3MCKBaHUS (3aToBa ca
3aJJbJDKUTEINIHH ), Y€ IPELEICHTH Ha 00paTHOTO HE TPsIOBa Ja ce IOMYCKar.

B penensusita cu cera, obaue, Bue, 6e3 1a AUCKyTHpaTe HAyKOMETPHUYHHTE IaAHHH
HA KaHIUJATHTe, TMpenopbuyBare Ha :Kyputo u Ha Hayunus cbBer Ha USIMSE na
u3depe on. XaJ:KMMBAHOB 3a Npodecop, BLIPEKH, Ye TOW He YIOBJIETBOPSBA
3a1BLKUTEIHOTO H3HCKBaHe 3a 60 Hayynu nyoaukamuu. Ilpu ToBa He rH
YIOBJI€TBOPSIBA B 3HAYMTEJHA cTeleH. 3alI0 A0NMycKaTe IBOHN CTAHIAPTH B TO3H
cayvai?

bnaronaps Ha nou. I'eoprueB 3a 3a0ensi3aHaTa IedyaTHa Tpelllka B aBTOPCKAaTa MU CIIPaBKa,
OTpa3eHa B HeroBara peleH3us Ha CTp. 2, kato 3adeJie:kka 3a Opost Ha paboOTHTE MU ClIe]] 3allIUTa
Ha Hay4yHarTa cTemneH ,,JJokrop Ha Haykute*. Te ca 4, a ve 5.



ITo peuensusita Ha gou. a1-p HukoJsoB:

1.

Jou. HukonoB KoMeHTHpa NpPENnoOpbUYUTETHUTE HW3UCKBaHHUS 3a ,podecop” B
UAUSIE, kato cMsTa, ye U JBamMara KaHJIUJIaTH OTroBapsT Ha TsX, cTp. 1, B T. 1. Ho
TON HE KOMEHTHPA 3aABJLKUTETHUTE U3UCKBaHUs 3a ,,ipodecop B USUSE.

Bsnpoc: Jdou. HukosoB, 321110 He KOMEHTHPAaTe HECNIA3BAHETO HA 3abJIKUTEJTHUTE
usuckBanus ot aou. JI. XamxunBano? CMsirare Jid, 4ye € J0IMYCTHUMO MPHUJIATAHETO
HA JIBOITHM cTaHaapTH?

2.

CbriacHa ¢ceM ¢ MHeHuero Ha jou. Hwukonos, (ctp. 1, 1. 3.) ue ,Ilonstuero
,,CTaTUCTHKA W JIOpH, ,,KBAHTOBA CTAaTUCTUKA* € HaTOBAapEHO C JocTa 3HadeHud.” Ho
He e BSIpHO, 4e¢ ,.B cbueraHue ¢ JOMBIHEHUETO ,,B MPOCTPAHCTBA C HUCKHU
pa3MEepHOCTU® TO HU HaBEX/Ja €IHO3HAYHO KbM IIOCTYJaTa 3a THXKIECTBEHOCT Ha
YaCTUIMTE B KBaHTOBaTa (M3HMKAa M TO-CICIHAIHO, B peiaruBHCTKara KBaHTOBa
Teopuss Ha Ilomero (KTII). BcbhmuocT ome ¢ MOCIENBATIOTO H3PEUCHHE TOMH
OMpoBepraBa ToBa TBbpACHHE: ,,OT CBOSI CTpaHa, MOCTYIATHT 3a THKIECCTBEHOCT UMa
CBOETO MCTO, KAaKTO B HEpelaTHMBUCTKara KBAaHTOBA MEXaHHKa, Taka U B
penatuBuctkara KTIL“ T.e. gymara ,,efHO3HAYHO* € HENPAaBUJIHO H3II0JI3BAHA.
Temarukara Ha KOHKypca HE HM3KIIOYBA NMPUHOC HA PE3YITATUTH MO CTATHUCTUKH B
IIPOCTPAHCTBA C HUCKa pa3MepHOCT u3BbH KTII m 3aroBa He CbM ChbIVIaCHA CBC
3akaroueHreTo Ha jou. HukoioB, ye HayyHara AeMHOCT Ha Jol. XaJKUHUBAHOB IO-
TOYHO U TO-ITBJIHO OTpa3siBa TeMaTa Ha KOHKypca.

Ha crtp. 2, moarouka a) mor. HukomoB TBBpau: ,,Paborute Ha mou. CroumsoBa ca
OCHOBHO OpUEHTHpPaHU B 00JacTTa Ha MapacTaTUCTUKaTa U (PaKTUYECKH, T€ C€ SBABAT
MPOABIDKeHNE (B IOCTA CIyYau U B CHbBMECTHO CHTPYIHUYECTBO) C PHKOBOAMTENS Ha
,kanmuaarckara“ it (PhD) nuceprarus, akan. Y. TTages®.

ToBa He e BApHo. OT o0mo 77 Hayuynu padoru 14 ca B oOmactra Ha
napacraructukara, 34 ot oOmio 77 HayuyHu pabotu u 21 ot 48 HayuHu paboTu B
CIHUCaHMs C UMIIAKT (PaKkTop ca B chaBTOPCTBO ¢ akai. Y. [laneB (mocneanara ot TiX €
oT 2005). OcseH paboTuTe Mo napacTarucTuka (rpyna 2 B aBTOpcKara MU CIIpaBKa)
uMam omie 6 rpymnu oT paboTH (CHIIO OMHCAHHU B aBTOPCKAaTa MU CIIpaBKa), KOUTO HE
ca pasmienanu ot jgou. HukomoB. 3aToBa KaTeropuyHO Bb3pa3sBaM HE CaMO CpPEILy
3aKJIIOYEHUETO MY, Y€ HayyHara JeWHOCT Ha J0Il. XaKUUBAHOB ,,lI0-TOYHO,...[10-
IBJIHO® OTpa3siBa TeMara Ha KOHKypca™“, HO M, Y€ Hay4yHaTa JEWHOCT Ha JOII.
XaTHKUUBAHOB ,AMa TIO-TOJIIM ,,TeMaTudeH oOxBar” (9. 3akiroueHue Ha
CTaHOBHUIIETO). JlocTaThUHO € J1a ce MOTIEAHAT MOHEe a0CTPaKTUTE Ha MOU paboTu 9,
10, 28, 30, 32, 34, 41,42,43 u [Ipunoxenusita B OTroBopa Mu.

Jlomyckam, ye Te3u TBBbpAeHHUS Ha aou. HukosioB ca pesynrar Ha ¢akra, 4e KakTo
cam 3asBsBa (Ha cCTp. 2, B a03ama mo cpejara),  aHAJIW3BT My CE€ OCHOBaBa Ha
aBTOPCKUTE CIPaBKMU Ha KaHIWJATUTe. ABTOPCKHUTE CIPAaBKHU ca, 3a Ja OpPUEHTUpAT
YJIEHOBETE Ha JKYPUTO IIPHU OLIEHKA HAa HAyYHUTE MPUHOCH, HO CaMO Bb3 OCHOBA Ha
TSAX HE Ce MHUILE PELEeH3Ms WM CTAaHOBHILIE, OIIE TIOBEYE NMPU HAIM4YME Ha ToBede oT 1
(enun) kanaunar. CuutaMm momoO€H MOAXON HAa YYaCTHHK B HAyyHO KypH 3a
HenpogecruoHaeH.
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ITo cranoBuuiero Ha npo¢. Ilenkos:

1. Hanmcanoto ot npod. ITenkoB 3a qon. XamkuuBaHoB: ,,Kanaumar Ne 2 e npeacraBui

50 nayuHu Tpyna“ He e To4HO. Hayunute Tpynose Ha no1. XaJ)kMMBaHOB ca 45.

W3peuenunero: ,,I nBamara KaHAUAATH TPEACTABAT 3HAYMTEJIHHM CIHCHIM Ha
y4acTus M JOKJIAIM B MEXIyHAapoIHU KoH(pepeHIuH ¢ HeTouHo. OT aBTOpCKaTa
CIpaBKa Ha JIOI. Xa/DKMUBAHOB, 3aBbPINBAIA ChC CIIHUCHK C HETOBHUTE ITyOJIUKAILIUH,
HE € SICHO KOW JOKJIAIy Ha MEXIYHapOIHU KOH(EpEHIMN ca W3HECCHH JUYHO OT
Hero. Crnopen penensusara Ha npod. KoctoB pom. XamkuuBaHOB € u3HeChJd 4
JAOKJaaa Ha MEXIyHapoaHu KoHpepeHmuu. OT MpencTaBeHUs OT MEH CIHCBHK Ce
BIDKJIA, Y€ ChbM H3HecJda 19 mokiaga Ha mexayHapoaHu koHpepenuuu (17 oT TAX
B uy)xOuHa, 2 B bearapus.)

[Ipod. IlenkoB mpm KOMEHTapa Ha KOHKPETHHUTE HAyYHH MPHUHOCH Ha CTp. 2, OT
naparpada 3amnousai c: ,,B octaHamara yact Ha OT3UBa OMX XKelaj Ja KOMEHTHUpaM
... CIIOMEHaBa €IMHCTBEHO M CaMO €IUH OCHOBEH MOW MareMaTW4yeCKH pe3yiTart, a
MMEHHO ,,M3y4YaBaHE Ha KJIACOBE MPEACTaBSHUS Ha anreOpu u cymepairedpu Ha Jlu.

[JJaBHO 4Ype3 HaMHUpaHe Ha noaxoisdmu Oasucu...“, B TOBa YHCIO Ha
Oe3kpaitHoMepHH cynepanreOpu. Pe3yjraTure MU 10 KBAHTOBU IPYNH U TEXHHUTE
npe/CTaBsiHus (KaKTO B KOPCH HA CJMHUIIATA, TaKa W MPH OOLIM CTOMHOCTH Ha (),
KOUTO ca 17 HA opoii, a MMEHHO Te3U c HOMEpa
3,4,5,8,9,10,13,14,17,18,19,21,23,55,56,57,60; nHa paboTure MU MO HEPa3I0:KMMU
npeacraBsiHus Ha cynepanredpu Ha Jlu (c Homepa 1, 2, 29, 40,...), Ha mony4aBaHe Ha
BaXHMA (POPMYJIM 3a XapakTepW Ha W3CJICIBAaHM NPEACTAaBSHUS, W3001I0 He ce
cnomenasar. OT Jpyra cTpaHa 3a Aou. XaJ:KMUBaHoB nuuie: ,,OT mieaHa Touka Ha
MaTeMaTUYHHS arapar craBa JyMa 3a BHCOKOTeXHUYHHM W MOJAEPHHU 00JacTH Karo
KBAHTOBHU I'PYIU U TEXHUTE NPEACTaBIHUS (B KOPEHU Ha €IUHMIIATa, HO U TIpU 00N
CTOMHOCTH Ha (), paboTa ¢ ...rpyna Ha WJIMTKuTe U ap.“ U mo-HaraTek 3a 101
Xa/KUMBaHOB: ,,EqMH 3a0es1e:kuTeIeH pe3yiITar € HallpuMep J0Ka3aTeJICTBOTO, 4e
®DoKOBOTO MpeCTaBsAHE Ha OMpeelieHa MaTpu4Ha anredpa e monen Ha Uqg (SI(n)) mpu
o0r1a croifHOCT Ha (.”

Bonpoc: [Ipod. [lenkoB, umaiiku mpeaBua nociaeaHus 3a0e1eKnuTeeH pe3yaTaT Ha
aou. XaJKMMBAHOB 3aI10 He €A OIeHEHM pE3yITaTUTE MU, HaImpuMep, B MOM
padoru [18] ,Fock representations of the superalgebra sl(n+1|m), its quantum
analogue Ug[sl(n+1jm)] and related quantum statistics™ B J. Phys. A 33, 2545-2553
(2000); [19] ,,Jacobson generators of the quantum superalgebra Ug[sl(n+1|m)] and
Fock representations B Journ. Math. Phys. 43, 1646-1663 (2002); [21] ,,On
deformed Clifford Clgq(njm) and orthosymplectic Ug[osp(2n+1|2m)] superalgebras
and their root of unity representations B J. Phys. A 35, 9367-9380 (2002)?

Toit KaTo ce momguepTaBa ¥ BUCOKOTEXHUYHATA U MoJiepHAa 00J1acT, a HUMEHHO pOJIITa
Ha TpylaTa Ha IJIUTKUTE B pabOTUTE Ha A0I. XaJ)KUUBAHOB, TO
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Bonpoc: [Ipod. [lenkos, 3a1110 He ca cIOMEHATH MOUTE Pe3yJITATH TI0 TO3H BBIIPOC
Hanpumep B padora [10], B kosTO ca HaMepEeHH HOBHU pelIeHHs Ha yPaBHEHUETO Ha
SAur-bakcrep u npencTaBsHUS HA Tpynara Ha IJIMTKUTE, B3 OCHOBA Ha IMMOCTPOEHU B
padora [9] npencraBsHus Ha kBaHTOBara cynepairedpa Uq [0Sp(1|2)] mpu g xopen Ha
equnuuara? M3paaku nasam B [Ipunoxenue 3.

OtroBopsT Ha ,,Pa3bupa ce, karo maremarndeH ¢usuk H. Cromnoa nzbupa 3amauanre
CH, M3IO0JI3Baliku (U3MYHA MOTHBAIMS W TMPaBU CHUIO H3BOIUM B TEPMUHUTE Ha
MOTHUBHpAIIUTe s (U3WYHU TIOHATHSA. 3a MEH HE € SCHO JaliW CcTaBa Jyma 3a
MIPUIIOKEHUS], TPU3HATH OT PU3UIUTE.” HAKPATKO € JaJIeH B:

ABTOpCKara MH CIIpaBKa, CTp. 4, nociaeaHuA 8.6331_[2 ,,MOTI/IBaHI/IHTa 3a Ta3u
MaTr€MaTH4YCCKa pa60Ta nofme OT IMPCAU3BHUKATCICTBOTO Aa CC H3CJICABA
KOMOWHHMpaHa CHUCTeMa OT Mapabo30HW W mapadepMHOHH, KOUTO 3a pel Ha
CTaTUCTHUKaTa P = 2ca KaHIWJaTHu 3a YaCTHLKM HAa TbMHATa CHCPI'UA U MaTCpUsd
(C.A. Nelson, M. Kraynova, C.S. Mera and A.M. Shapiro, Phys. Rev. D 93
034039 (2016)).

Pesynrarure mo moctposiBane POKOBOTO MPOCTPAHCTBO HAa KOMOWHHUpaHa
crcTemMa OT mapabo3onu u napadepmuonu ca myonukysa B J. Phys. A (pabora
[46]) v Gsixa BeaHara 3a0essi3aHu U KaTo pe3yiiTar Oelle HalpaBeHO WHTEPBIO
¢ MeHe (TMPeCTaBeHO € B MaTepHaIkTe MU 110 KOHKYpCa).

aBTOpcKara MU cHOpaBka, cTp. 9, mbpBo uspeueHue B 6. Hexanonmunm
eIHOMEPHH OCHWJIATOPHU Moaeau: ,CucreMu OT (QEPMUOHH BBPXY
BEPIIKKA, B3aMMOJICHCTBAIM C HAW-OJIM3KUTE CU ChCEIH MPH HYJIEBO (POHOBO
MarHuTHO TOJIE Ca TOMYJISPHHM KaTO KaHaldW 33 KBAHTOBA KOMYHHMKAalUs Ha
KbCH pa3CcTosAHUS. IMEHHO TakaBa JIMHEHHA CIMHOBA BEPUKKA € pasriie/laHa B
paborara mu [41], muTupaHa 7 mbTH, CIEABAWKH TPEACTABEHUSI CIUCHK C
IUTUpaHUs, a KbM JHEIIHA fara 9 mbTu.“ (4acT oT paboTara € KomupaHa B
[Tpunoxenue 2.).

Tyk Oux no6aBuia, 4e €/Ha OT OCHOBHMTE 33/1a4X B KBAaHTOBaTa MH(POpPMaTHKA
€ TPaHCTIOPTHPAaHE Ha KBAaHTOBH CHCTOSHUS OT €HO Ha JIPYro MscTo. 3a Hail-
npoctust aHanutudeH (KpaBuyk) Mmozen 3a mnepeKkTHO MpeHacsHe Ha
KBaHTOBH chcTosiHUs (perfect state transfer), ocHoBaBamy ce Ha TOYHO peleHa
CIIMHOBA BEPHUXKKa, BEUE Ca MPEAJIOKEHU EKCIIEPUMEHTAIHU MPOBEPKH (BHX
Hamp. arXiv: 1705.04841 [quant-ph] u uwTupanara nuTeparypa B HeETo).
MonensT npeyioxker B Most pabota [41] e o6o6menne Ha KpaBuyk mozena u
ChABpXKA 2 MapaMeTbpa.

aBTOpCcKara MU cHpaBka, CTp. 9, mocnennus pexa: ,,M3cnensaHo e Q-
0000IIeHNETO Ha TE3W pPe3yJATaTH, KOMUTO OT CBOS CTpaHa J0BEAOXa 10 JBa
HOBHM KpallHM €JHOMEPHM OCLWJIATOpHU Mozena. llpunoxenusara Ha Takua
KBAaHTOBU CHCTEMH ca B o0JacTTa Ha KBAaHTOBAaTa OINTHKA M KBAaHTOBUTE
koMIroTpr.“ (pabora [42], kosto ce tmTupa 19 ety u [43], nurupana 12
mbTH). B padora [42] ca HaMepeHu TPyAHO MPEACcCKa3yeMu U HOBU ypaBHEHHS
C KpalHM pa3jMKH 3a MOJIMHOMHUTE Ha XaaH, pe3yaTaT MpeInu3BUKal IOJIsIM
WHTEpEC M0 BpeMe Ha JToKJIaza MU Ha KoH(pepeHus B XoHT-KoHT.



e B jombiHeHHE 32 NPUIOKEHUS BB (PU3MKaTa HA PE3yJITaTUTE MU MOXE Jla Ce
BuaM Hanpumep B paboru [18] um [23], oTkbcHM OT KOMTO ca JajacHU B
[Tpunoxenue 4.

B®3 ocHOBa Ha ka3aHOTO IIO-rop€ HaMupam 3aKJIIOUCHUATA Ha HpO(l). IlenxoB:

- ,, lIpunocure Ha JI. XaqKMMBAHOB CHOTBETCTBAT MHOI'O IIO-TOYHO HA TeMara Ha
00siBeHHs KOHKYpC oT npuHocuTe Ha H. Ctounmona.*

- ,,CtpyBa mu ce, ...., pesynrarute Ha H. CtomioBa ca Majiko mo-mpeacka3yeMu U ¢
TOBA, II0-MaJIKO BIICYaTIsIBAIIIH.

3a HAITBJIHO HEOOOCHOBAHU.

5.

Bbnpoc:

IMpod. IlenkoB, OuXTe JHM KOMEHTHPAJM HECMA3BAHETO HA 3AAbJKUTETHUTE
nm3uckpanua B UAUAE n3uckBanus ot gou. JI. Xag:kuuBanon?
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IIo cranoBumero Ha npo¢. Croiives:

. Ha crp. 5, a63an 2 mpod. CroitueB nwmmre: ,,Ilpum orcheTBHE Ha HWHPOpMAIUS OT

OoCHOBHUTE choaBTOpu Ha no1l. Crowmnosa (Ban nep Hoiixt u YaBgap IlaneB) oTHocHO
HEHHHUS TPUHOC B CHBMECTHHTE MM pPa0OTH, MOTra Ja pa3ChiKJaBaM EIUHCTBEHO Ha
OCHOBAaTa Ha HEHAaTa IeKapalys 1 MOUTE OOIIH BIIEYATICHHUS. ..

B okymMeHTHTE 110 KOHKYpca HE C€ M3UCKBAT JISKJIapaluu OT ChaBTopHTe. M3ncKkBaHeTOo
€ B aBTOpCKara chpaBKa KAaHIUIATHT JAa JeKIapupa MPUHOCUTE CH, KOETO U ChM
HanpaBwia. [Ipod. CroiiueB, kKaro pelEeH3EHT Ha JUCEPTAIMITa MH 3a IMOJy4YaBaHE Ha
Hay4HaTa cTeneH ,,Jlokrop Ha Haykute™, Bue cTe 3amo3Har ¢ JekiapaiunuTe Ha BCHIKUTE
MU TIeT chaBTOpa. Mucis, 4ye Ou TpsOBajO Ja T'M TOUCKATe OT MEHe, ako € OMIIo
HeoOXonmuMo Ja ompecHuTe BredarieHuero cu. IIpod. Kocros, mampumep, ce Oeme
3aMHTEepECyBal JJaJId UMaM TaKHBa JCKJIapalliy U a3 My TH u3nparux. bux uckana Tyk aa
no0aBsi, 4e MMaM JEKJIapallid OT BCHYKHUTE CH ChaBTOPH, JIOKATO 3a JIOI. Xa/PKUUBAHOB
nMa uHdpopmMalus camo 3a 2 (ABama) OT ChbaBTOPUTE MY.

2. B 3axmouenuero cu Ha ctp. 5 u 6 mpod. CroiiueB maBa OTroBOp Ha 2 BBIIpOCA.

spBusaT: , OTroBaps 1u NajneHUAT KAHIUAAT HA W3MCKBAHHUATA W TIPUTEXKABA JIH
KadyecTBaTa Ja 3aeMe akaJeMUYHaTa JIBXKHOCT ,,podecop. Bropusit: Otrosaps nu
Hay4HaTa MPOIYKIUsS Ha KaHIUJAaTa U HEroBaTa KBaJIM(UKAIUS HA TEMara, I10 KOSTO €
o0siBeHa npodecypara.

Ipo¢. CroitueB mume: ,Kangunaret Hensusika CroumnoBa ompeneneHo MMa HaydHa
MPOIYKITHsSA, KOSITO YAOBIETBOPsiBA (hOpMAIHUTE U HEPOPMATTHU KPUTEPHUH 3a TIpodecop.
Helinnte HayKOMETpUYHM MOKA3aTeNN ca MO-BUCOKHU OT T€3U Ha Apyrus kanaupaar. Lo
ce OTHacs 0 ChOTBETCTBHETO MEX]y HEWHaTa TeMaTHKa M Temara 1o KOsTO € OOSBeH
KOHKypca, CMATaM, Y€ UMa HEJ0CTaTbYHO MPUIIOKPUBAHE HA JIBETE. ...

N3passiBamM KaTeropudHOTO CH HEChIVIACHE, Y€ MOSTA TEMaTHKa W TeMara Ha OOSBEHUS
KOHKYpC HMaT HEJOCTaThb4YHO TMPUIIOKPHBAHE, TpPU TOBa TBbpPACHHETO € 0e3
aprymenTanus. JloctaTbuHO € Ja ce MorjieHaT MoHe a0CTPaKTUTe Ha MOou padbotu 9, 10,
28, 30, 32, 34, 41,42,43 u IIpunoxenusara B OTroBopa Mu.

3a pou. Xagxunanos npo¢. CroiivyeB nuie:

“OTtunTam, 4e KaHAMAATHT € mnpenactaBuin 48 (06e3 ngBara aBTopedepara) BMECTO
n3nckBanuTe B fokymeHTta Ha USAUSE 60 nybnukanuu. B cbioro Bpeme He cMsTaMm, ye
BBHIIIHUTE WIEHOBE Ha )KYpUTO (KOMTO MOXKE U Ja ca YyKIEHIM) ca OOBbpP3aHU C TE€3HU
BBTPEILIHU KOJIMYECTBEHH MOKA3aTENH. ...

Cuntam, ye ToBa He ¢ BbIpoc Ha MHeHue. B 3PACDH, I[lpaBunHuka KbM Hero,
[IpaBunHnka Ha BAH 0TroBOpbhT Ha TO3M BBIIPOC € €IHO3HAYEH, BUJK M3BAJIKAaTa OT TE€3HU
JOKYMEHTH I10-TOpe. 3a 4y>KIEHIU-PELIEH3EHTU TE3U TEKCTOBE CE MPEBEXKAAT.

IIpoabikaBaiiku npo¢. CroiiyeB nuTHpa:

Un. 12., an. 5 na [IpaBunauka Ha BAH:
(5) PenoBHOCTTA HA JOKYMEHTHUTE HA YYACTHHUIIUTE B KOHKYpCA CE MPOBEPSIBA OT KOMKCHS,

13



Ha3HaueHa oT qupekropa Ha CH3, cecTaBeHa OT HayuyHMs CEKpETap Ha 3BEHOTO, WICH Ha

Hay4YHUS ChBET U 3aBEXIALINA OTeN , JOBELIKH pecypcu’” Ha 3BEHOTO JI0 €/1Ha CeAMHLIA CIIe]
U3THYaHEe CPOKa Ha KOHKypca. 3a pe3ylaTaTuTe OT IpOBepKaTa KaHJUIaTUTE CE YBEIOMSIBAT
MHUCMEHO B CPOK 110 14 nHU. YBEOMIICHHUETO UTpae PoJis Ha TOKYMEHT 3a

JIOITyCKaHe/HeJ0IyCKaHe Ha KaHuaaTa 10 yJacTue B KOHKypca.

" TBbPIM ,,KakTo ce BIK/1a, Ta3u KOMHUCHsI, B KOSTO Y4acTBAaT HAyYHUAT CEKPETAp U YJICH Ha
HC, uma 3a 1ies1 aa ycTaHOBM Jaid KaHIUAATHT OTroBapsi Ha usucksanuara Ha CH3. Cnen karo
TOM € JOIyCHAT A0 KOHKYPC a3 IpUeMaM, 4€ TAXHATa IIPELCHKA € IOJ0XKHUTeIHa.

To3u u3Boa Oynu HeaoyMeHHe. BbB BCekM KOHKYpC BHHArM uma jBa etama. Ym. 12., an. 5 Ha
[IpaBunnuka Ha BAH ypexxna nbpBHs eTanm Ha KOHKypca, IMPOBEPKAa PeIOBHOCTTa Ha
JOKYMEHTHTE (J1ajli BCHYKU JOKYMEHTH, KOUTO C€ M3MCKBAT ca MpeJcTaBeHu). BbB Bropus erar
Ha KOHKYpCa )ypUTO pelllaBa OTTOBaps JIM JAICHUIT KaHIUAaT Ha U3UCKBaHUATa. OTrOBOPHT HA
TO3U BBIIPOC OM TpsAOBao Jaa ce choOpassiBa ¢ pasnopeaduTe JaJeHH B ChOTBETHUTE 3aKOHU U
MPABUJTHUIIA B HAYAJIOTO HA OTTOBOPA MHU.

Kputuunmu Oenexku B peunensunte Ha npod. a¢pu dodpes m mnpod. KocroB m B
CTAaHOBHUINETO HA Po¢. 1pH PamkoB HiIMa.

Coous
14 romu 2017 r. (mom. ndu H.U. Crounona)

14



[Tpunoxenue 1: Cruchk ¢ Hayuynute nyonukanuy Ha H. Cromosa

15

Cnucbk ¢ nybaukanuute Ha Heasganka Miamnea CTousioBa

Paborn B cnucaHms ¢ uMIIakT pakTop

1. T.D. Palev, N.I. Stoilova, Finite-dimensional representations of the Lie

superalgebra gl(2/2) in a gl(2)%¢l(2) basis. IL. Nontypical representations,
Journ. Math. Phys. 31 953-988 (1990)

. N.A. Ky, T.D. Palev, N.I. Stoilova, Transformations of some induced

osp(3/2) modules in an so(3) & sp(2) basis,
Journ. Math. Phys. 33, 1841-1863 (1992)

. T.D. Palev, N.I. Stoilova, On a Possible algebra morphism of U [osp(1/2n)]

onto the deformed oscillator algebra W, (n),
Lett. Math. Phys. 28, 187-193 (1993)

. T.D. Palev, N.I. Stoilova, Finite-dimensional representations of the

quantum superalgebra U,[¢l(3/2)] in areduced U,[gl(3/2)] D U,[gl(3/1)] D
U,[gl(3)] basis,

J. Phys. A 26, 5867-5872 (1993)

. T.D. Palev, N.I. Stoilova, J. Van der Jeugt, Finite-dimensional representations

of the quantum superalgebra U,[gl(n/m)] and related g-identities,
Commun. Math. Phys. 166 367-378 (1994)

. T.D. Palev, N.I. Stoilova, Wigner quantum oscillators,

J.Phys. A 27, 977-983 (1994)

. T.D. Palev, N.I. Stoilova, Wigner quantum oscillators. Osp(3,/2) oscillators,

J.Phys. A 27 7387-7401 (1994)

. Nguyen Anh Ky, N.I. Stoilova, Finite-dimensional representations of

the quantum superalgebra U,[¢g/(2/2)]. II: Nontypical representations
of generic,

Journ. Math. Phys. 36 N 10, 5979-6003 (1995)

. T.D. Palev and N.I. Stoilova, Unitarizable representations of the deformed

para-Bose superalgebra U,[osp(1/2)] at roots of 1,
J. Phys. A 28 7275-7285 (1995)



10.

11.

12.

13.

14.

15.

16.

17.

18.

16

T.D. Palev and N.I. Stoilova, New solutions of the Yang-Baxter equation
based on root of 1 representations of the para-Bose superalgebra U, [osp(1/

J. Phys. A 29 709-719 (1996)

T.D. Palev and N.I. Stoilova, Many-body Wigner quantum systems,
Journ. Math. Phys. 38 2506-2523 (1997)

M.D. Gould and N.I. Stoilova, Casimir invariants and characteristic
identities for ¢l(oo0),

Journ. Math. Phys. 38 4783-4793 (1997)

T.D. Palev and N.I. Stoilova, Highest weight representations of the
quantum algebra Uj,(gls),

J. Phys. A 30 L699-L705 (1997)

T.D. Palev and N.I. Stoilova, Highest weight irreducible representations
of the quantum algebra Up(A~),

Journ. Math. Phys. 39 5832-5849 (1998)

M.D. Gould and N.I. Stoilova, Eigenvalues of Casimir operators for
gl(m/o0),
J. Phys. A 32 391-399 (1999)

T.D. Palev and N.I. Stoilova, Highest weight irreducible representations
of the Lie superalgebra gl(1/00),

Journ. Math. Phys. 40 1574-1594 (1999)

T.D. Palev and N.I. Stoilova, A description of the quantum superalgebra
U,[sl(n + 1|m)] via creation and annihilation generators,

J. Phys. A 32 1053-1064 (1999)

T.D. Palev, N.I. Stoilova and J. Van der Jeugt, Fock representations
of the superalgebra sl(n + 1|m), its quantum analogue U,[sl(n + 1|m)]
and related quantum statistics,

J. Phys. A 33 2545-2553 (2000)



19.

20.

21.

22.

23.

24.

25.

26.

27.

17

T.D. Palev, N.I. Stoilova and J. Van der Jeugt, Jacobson generators of
the quantum superalgebra U,[sl(n + 1|m)] and Fock representations,

Journ. Math. Phys. 43 1646-1663 (2002)

T.D. Palev, N.I. Stoilova, Wigner Quantum Systems (Lie superalgebraic
approach),

Rep. Math. Phys. 49 395-404 (2002)

H.-D. Doebner, T.D. Palev and N.I. Stoilova, On deformed Clifford
Cl,(n|m) and orthosymplectic U,[osp(2n+1|2m )| superalgebras and their
root of unity representations,

J. Phys. A 35 9367-9380 (2002)

R.C. King, T.D. Palev, N.I. Stoilova and J. Van der Jeugt, The non-
commutative and discrete spatial structure of a 3D Wigner quantum
oscillator,

J. Phys. A 36 4337-4362 (2003)

T.D. Palev, N.I. Stoilova and J. Van der Jeugt, Microscopic and macroscop
properties of A-superstatistics,

J. Phys. A 36 7093-7112 (2003)

R.C. King, T.D. Palev, N.I. Stoilova and J. Van der Jeugt, A non-
commutative n-particle 3D Wigner quantum oscillator,

J. Phys. A 36 11999-12019 (2003)

N.I. Stoilova and J. Van der Jeugt, A classification of generalized quantum
statistics associated with classical Lic algebras,

J. Math. Phys. 46 033501 (16 pp.) (2005)

N.I. Stoilova and J. Van der Jeugt, Fundamental fermions fit inside one
su(1|5) irreducible representation,

Jnt. J. Theor. Phys. 44, 1157-1165 (2005)

N.I. Stoilova and J. Van der Jeugt, A classification of generalized quantum
statistics associated with basic classical Lie superalgebras,

J. Math. Phys. 46, 113504 (22 pages) (2005)



28.

29.

30.

31.

32.

33.

34.

35.

18

N.I. Stoilova and J. Van der Jeugt, Solutions of the compatibility
conditions for a Wigner quantum oscillator,

J. Phys. A 38, 9681-9688 (2005)

R.C. King, N.I. Stoilova and J. Van der Jeugt, Representations of
the Lie Superalgebra ¢l(1|n) in a Gel'fand-Zetlin Basis and Wigner
Quantum Oscillators,

J. Phys. A 39, 5763-5785 (2006)

S. Lievens , N.I. Stoilova and J. Van der Jeugt, Harmonic oscillators
coupled by springs: discrete solutions as a Wigner Quantum System,

J. Math. Phys. 47, 113504 (2006) (23 pages)

N.I. Stoilova and J. Van der Jeugt, A classification of generalized quantum
statistics associated with the exceptional Lie (super)algebras,

J. Math. Phys. 48, 043504 (2007) (18 pages)

S. Licvens , N.I. Stoilova and J. Van der Jeugt, On the cigenvalue
problem for arbitrary odd elements of the Lie superalgebra ¢l(1|n) and
applications,

J. Phys. A: Math. Theor. 40 3869-3888, (2007)

S. Lievens , N.I. Stoilova and J. Van der Jeugt, The paraboson Fock
space and unitary irreducible representations of the Lie superalgebra
osp(1]2n),

Commun. Math. Phys. 281, 805-826 (2008)
S. Lievens , N.I. Stoilova and J. Van der Jeugt, Harmonic oscillator

chains as Wigner Quantum Systems: periodic and fixed wall boundary
conditions in ¢/(1|n) solutions.

J. Math. Phys. 49, 073502 (22 pages) (2008)

N.I. Stoilova and J. Van der Jeugt, The parafermion Fock space and
explicit so(2n + 1) representations,

J. Phys. A: Math. Theor. 41 075202 (13 pp), (2008)



36

37.

38.

39.

42.

43.

44.

19

N.I. Stoilova and J. Van der Jeugt, Parafermions, parabosons and
representations of so(co) and osp(1]o0),

Int. J. Math. 20 , N 6, 693-715 (2009)

R. Chakrabarti, N.I. Stoilova and J. Van der Jeugt, Representations of
the orthosymplectic Lie superalgebra osp(1]4) and paraboson coherent
states,

J. Phys. A: Math. Theor. 42 085207 (16pp) (2009)

R. Chakrabarti, N.I. Stoilova and J. Van der Jeugt, Paraboson Coherent
States,

Physics of Atomic Nuclei 73, No. 2, 269-275 (2010), ISSN 1063-7788
N.I. Stoilova, and J. Van der Jeugt, Parabosons, Parafermions, and

Explicit Representations of Infinite-Dimensional Algebras,
Physics of Atomic Nuclei 73, No. 3, 533-540 (2010), ISSN 1063-7788

. N.I. Stoilova and J. Van der Jeugt, Gel'fand-Zetlin Basis and Clebsch-

Gordan Cocfficients for Covariant Representations of the Lic superalgebra
gl(m|n),
J. Math. Phys. 51 093523 (15pp) (2010)

. N.I. Stoilova and J. Van der Jeugt, An explicit solvable spin chain

related to Hahn polynomials,
SIGMA 7 033 (13pp) (2011)

E.L. Jafarov, N.I. Stoilova and J. Van der Jeugt, Finite oscillator models:
the Hahn oscillator,

J. Phys. A: Math. Theor. 44 265203 (15pp) (2011)

E.I. Jafarov, N.I. Stoilova and J. Van der Jeugt, The su(2), Hahn
oscillator and a discrete Hahn-Fourier transform,

J. Phys. A: Math. Theor. 44 355205 (18pp) (2011)

E.I. Jafarov, N.I. Stoilova and J. Van der Jeugt, Deformed su(1,1)
algebra as a model for quantum oscillators,

SIGMA 8 025 (15pp) (2012)



45.

46.

A7.

48.

20

N.I. Stoilova, The parastatistics Fock space and explicit Lie superalgebra
representations,

J. Phys. A: Math. Theor. 46 475202 (14pp) (2013)

N.I. Stoilova and J. Van der Jeugt, Explicit infinite-dimensional representa
of the Lie superalgebra osp(2m + 1|2n) and the parastatistics Fock
space,

J. Phys. A: Math. Theor. 48 155202 (16pp) (2015)

N.I. Stoilova and J. Van der Jeugt, Gel’fand-Zetlin basis for a class of
representations of the Lie superalgebra ¢l(oo|o0),

J. Phys. A: Math. Theor. 49 165204 (21pp) (2016)

N.I. Stoilova and J. Van der Jeugt, Extension of the osp(m|n) ~ so(m—

n) correspondence to the infinite-dimensional chiral spinors and self
dual tensors,

J. Phys. A: Math. Theor. 50 155201 (21pp) (2017)
https://doi.org/10.1088 /1751-8121/aabelf

PaGotu B cOopHuUIlM HA HAyYHU (POPYMHU, CTATUU B CHUCAHUS
0e3 uMIakT (pakTop U NPENpUHTHU

. K. Tzerova, M. Sarafova, R. Gacheva, N. Ilieva, N.Balabanov, Neutron

methods for measurement of the thickness of etalon coverings,

Nauchni Trudove, University of Plovdiv, 23, 59 (1985).

0. T.D. Palev, N.I. Stoilova, Finite-dimensional representations of the

basic Lie superalgebra A(1/1) in a sl(2) & sl(2) basis,
Preprint INRNE-TH-90, Sofia (1990).

. T.D. Palev, N.I. Stoilova, Osp(3/2) noncanonical quantum oscillator,

Sakharov Memorial Lectures in Physics, p.283-290, (Eds. L.V.Keldysh
and V. Ya. Feinberg, Nove Sci. Publ. New York), Proceedings of the

First International Sakharov Conference on Physics, Moscow, May 27-
31, 1991.



21

. T.D. Palev, N.I. Stoilova, Classification of all three-dimension noncanonical

quantum oscillators generating classical Lie superalgebras,

Classical and Quantum Systems - Foundations and Symmetries, p.318-
321, (Eds. H.D.Doebner, W.Schehrer, Schroeck, World Sci Pub. 1993).
Proceedings of the II International Wigner Symposium, July 16-20,
1991, Goslar, Germany.

. T.D. Palev, N.I. Stoilova, Wigner quantum systems: Noncanonical osp(3/2)

Oscillator,

Preprint Concordia University 1/92, Montreal (1992).

. T.D. Palev and N.I. Stoilova, Wigner quantum oscillators,

Proceedings of the Yamada Conference XL and XX ICGTMP, Toyanoka,
Japan, July 4-9, 1994 (Eds. A. Arima, T. Eguchi, N. Nakanishi, World
Scientific Pub. Co Pte, 1995), p. 386-389.

. T.D. Palev and N.I. Stoilova, Representations of the quantum algebra

Uylgl(o0)],
Preprint Univ. of Queensland, UQMATH-arc-9620.

. T.D. Palev and N.I. Stoilova, Representations of the quantum algebra

Un(As),

"Lie Theory and Its Applications in Physics 11"338-349, Proceedings of
the II International Workshop on Lie Theory and Its Applications in
Physics, August 17-20, 1997 Arnold Sommerfeld Institute, Technical
University of Clausthal, (Eds. H.-D. Doebner, V.K. Dobrev and J.
Hilgert, World Sci, Singapore), 1998; ISBN 981-02-3539-9.

. T.D. Palev, N.I. Stoilova and J. Van der Jeugt, A new description of the

quantum superalgebra U, [sl(n+1|m)] and related Fock representations,

“Quantum Theory and Symmetries”, Proceedings of the International
Symposium on Quantum Theory and Symmetries, July, 18-22, 1999,
Goslar, Germany, (Eds. H-D. Doebner, V.K. Dobrev, J.-D. Hennig
and W. Lécke, World Sci, Singapore), 437-441 and math.QA /9911169.

. T.D. Palev, N.I. Stoilova, Wigner quantum system, pp. 358-360,



60.

61.

62.

63.

22

in Concise Encyclopedia of Sypersymmetry and noncommutative structures
in mathematics and physics, (Eds. St. Duplij, W. Siegel, J. Bagger,
Kluwer Academic Publishers, Dordrecht), ISBN 1-4020-1338-8, 2003.

. T.D. Palev, N.I. Stoilova and J. Van der Jeugt, Jacobson generators of

(quantum) sl(n 4 1|m). Related statistics,

Proceedings of the Fourth International Conference “Symmetry in Nonlinear
Mathematical Physics”, July 9-15, 2001, Kiev, Ukraine in Proceedings

of Institute of Mathematics of NAS of Ukraine, (Eds. A.G. Nikitin,
V.M. Boyko and R.O. Popovych), v. 43, Kyiv, Institute of Mathematics,

pp. 478-485 (2002), ISBN 966-02-2488-5.

T.D. Palev, N.I. Stoilova and J. Van der Jeugt, Deformed Jacobson
generators of the algebra U,[sl(n + 1)] and their Fock representations,

Proceedings of the 2nd International Symposium “Quantum theory
and Symmetries”, 18-21 July 2001, Krakow, Poland, World Scientific,
Singapore, 2002; ISBN 981-02-4887-3, 521-526 and math.QA /01112809.

R.C. King, T.D. Palev, N.I. Stoilova and J. Van der Jeugt, On the N-
particle Wigner quantum oscillator: non-commutative coordinates and
particle localization,

Lie Theory and Its Applications in Physics V. Proceedings of the Fifth
International Workshop, Varna, Bulgaria 16 - 22 Junc 2003 . Eds. H.-
D. Doebner and V.K. Dobrev (World Scientific, Singapore, 2004; ISBN
981-238-936-9), 327-341.

R.C. King, T.D. Palev, N.I. Stoilova and J. Van der Jeugt, The N-
particle Wigner quantum oscillator: non-commutative coordinates and
physical properties,

Group Theoretical Methods in Physics. Institute of Physics Conference
Series 185. Eds. G.S. Pogosyan, L..E. Vicent and K.B. Wolf (IOP Publishing,
Bristol, 2005; ISBN 0-7503-1008-1), 545-550.

N.I. Stoilova and J. Van der Jeugt, Lie algebraic generalization of
quantum statistics,

Group Theoretical Methods in Physics. Institute of Physics Conference
Series 185. Eds. G.S. Pogosyan, L..E. Vicent and K.B. Wolf (IOP Publishing,
Bristol, 2005; ISBN 0-7503-1008-1), 509-514.



64

65.

66.

67.

68.

69.

70.

71.

23

N.I. Stoilova and J. Van der Jeugt, Lie superalgebraic framework for
generalization of quantum statistics,

Bulg. J. Phys. 33 (s2), 292-300 (2006).

S. Lievens , N.I. Stoilova and J. Van der Jeugt, Unitary representations
of the Lie superalgebra osp(1]2n) and parabosons.

Bulg. J. Phys. 35 (s1), 403-414, (2008).

N.I. Stoilova and J. Van der Jeugt, Algebraic generalization of quantum
statistics,

J. Phys: Conf. Series 128, 012061 (13 pp)(2008).

S. Lievens, N.I. Stoilova and J. Van der Jeugt, A linear chain of interacting
harmonic oscillators: solutions as a Wigner quantum system.

J. Phys: Conf. Series 128, 012028 (11 pp)(2008).

S. Lievens, N.I. Stoilova and J. Van der Jeugt, A class of unitary
irreducible representations of the Lie superalgebra osp(1]2n).

Journal af Generalized Lie Theory and Applications 2, N 3,
206-210 (2008) ISSN 1736-5279.

R.C. King, N.I. Stoilova and J. Van der Jeugt, Representations of the
Lie Superalgebra gl/(1|n) and Wigner Quantum Oscillators,

in: Group Theoretical Methods in Physics 2006, Eds. J.L. Birman, S.
Catto, B. Nicolescu, (Canopus Publishing Limited 2009, ISBN 978-0-
9549846-8-7), 340-344.

S. Lievens , N.I. Stoilova and J. Van der Jeugt, Finite-dimensional
solutions of coupled harmonic oscillator quantum systems,

in: Group Theoretical Methods in Physics 2006, Eds. J.L. Birman, S.
Catto, B. Nicolescu, (Canopus Publishing Limited 2009, ISBN 978-0-
9549846-8-7), 363-367.

N.I. Stoilova and J. Van der Jeugt, Explicit representations of classical
Lie superalgebras in a Gel’fand-Zetlin basis,

Banach Center Publications 93 (2011), 83-93, ISBN 978-83-86806-
11-9.



72.

73.

74.

75.

76.

77.

24

E.I. Jafarov, N.I. Stoilova and J. Van der Jeugt, The u(2), and su(2),
Hahn harmonic oscillators,

Bulg. J. Phys. 40 115-120 (2013).

E.I. Jafarov, N.I. Stoilova and J. Van der Jeugt, On a pair of difference
equations for the ,F type orthogonal polynomials and related exactly-
solvable quantum systems,

in: Lie Theory and Its Applications in Physics, ed. V. Dobrev, Springer
Proceedings in Mathematics and Statistics, 111, 291-300 (Springer,
Tokyo, Heidelberg, ISSN 2194-1009, ISBN 978-4-431-55284-0).

N.I. Stoilova, Generalized Quantum Statistics and Lie (Super)Algebras,

9th Int. Physics Conference of the Balkan Physical Union (BPU-9),
AIP Conference Proceedings 1722, 100004-1 100004-4 (2016), doi: 10.
1063/1.4944182 and arXiv:1512.05076.

N.I. Stoilova and J. Van der Jeugt. The parastatistics Fock space and
explicit infinite-dimensional representations of the Lie superalgebra osp(2m-+
1|2n),

in: Lie Theory and Its Applications in Physics, ed. V. Dobrev, Springer
Proceedings in Mathematics and Statistics, 191, 169-180 (Springer,
Tokyo, Heidelberg, ISSN 2194-1009, ISBN 978-981-10-2635-5), DOI:
10.1007/978-981-10-2636-2 1.

N.I. Stoilova and J. Van der Jeugt, Lie Superalgebraic Approach to
Quantum Statistics. osp(3]|2) Wigner Quantum Oscillator,

Bulg. J. Phys. 44 (2017) - at press.

N.I. Stoilova and J. Van der Jeugt, The “odd"Gelfand-Zetlin basis for
representations of general linear Lie superalgebras,

Proceedings of the 31st International Colloquium on Group Theoretical
Methods in Physics, Springer (at press).



IIpunoxenue 2:
W3Baaxu ot padora [41]

25

Symmetry, Integrability and Geometry: Methods and Applications SIGMA 7 (2011), 033, 13 pages

An Exactly Solvable Spin Chain Related
to Hahn Polynomials

Neli I. STOILOVA 't and Joris VAN DER JEUGT *

t Institute for Nuclear Research and Nuclear Energy, Boul. Tsarigradsko Chaussee 72,
1784 Sofia, Bulgaria

t Department of Applied Mathematics and Computer Science, Ghent University,
Krijgslaan 281-59, B-9000 Gent, Belgium
E-mail: Neli.Stoilova@UGent.be, Joris. VanderJeugt@UGent. be

Received January 25, 2011, in final form March 22, 2011; Published online March 29, 2011
doi: 10,3842 /STGMA . 2011.033

Abstract. We study a linear spin chain which was originally introduced by Shi et al. [Phys.
Rev. A T1 (2005), 032309, 5 pages|, for which the coupling strength contains a parameter o
and depends on the parity of the chain site. Extending the model by a second parameter /3,
it is shown that the single fermion eigenstates of the Hamiltonian can be computed in
explicit form. The components of these eigenvectors turn out to be Hahn polynomials with
parameters («, F) and (o + 1, F —1). The construction of the eigenvectors relies on two new
difference equations for Hahn polynomials. The explicit knowledge of the eigenstates leads
to a closed form expression for the correlation function of the spin chain. We also discuss
some aspects of a g-extension of this model.
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1 Introduction

Consider a linear chain of N + 1 interacting fermions described by the Hamiltonian

N-1
H =73 Ji(ajaxis +al_az). (1)
k=0
The lattice fermions {ak,aL |k = 0,1,...,N} obey the common anticommutation relations,

and Jj, expresses the coupling strength between sites k& and £+ 1. The Hamiltonian (1) describes
a system of N 4+ 1 fermions on a chain with nearest-neighbour interaction (hopping between
adjacent sites of the chain) subject to a zero background magnetic field.

Hamiltonians of the type (1) appear in various contexts. In particular, spin chains of this
type are popular as channels for short distance quantum communication, and were introduced
by Bose [2, 3, 1]. The system then originates from a linear qubit chain with nearest neigh-
bour interaction described by a Heisenberg XY Hamiltonian, and is being mapped into (1) by
a Jordan—Wigner transformation [5, 6]. In such models, the communication is achieved by state
dynamical evolution in the spin chain, which does not require any on/off switches of the inter-
actions between the spins, nor any modulation of external fields. Many articles dealing with
such spin chains in the context of Bose’s scheme focus on perfect transmission (or perfect state
transfer) in these chains [7, 8, 9, 10, 11, 12].

By far the most elegant and simplest scheme torealize perfect state transfer (over an arbitrary
long chain) was proposed by Christandl et al. [7, 8, 9]. Their choice of the modulation of the



coupling strengths is given by:

Jo=Jy_p1=+E+1)(N—-k), k=0,1,...,N—1. (2)

The simplicity of Christandl’s model follows from the following observation. Consider first the
single-fermion states of the system: in a single-fermion basis, the Hamiltonian H takes the
matrix form

0 Jy 0 e 0
Jy 0 N e 0
M = 0o J; 0 . (3)
E . Jn_1
0 0 Jn_1 0

The dynamics (time evolution) of the system is completely determined by the eigenvalues €; and
eigenvectors (p; of this interaction matrix. It is indeed a standard technique [5, 8] to describe
the n-fermion eigenstates of H (n < N) using the single-fermion eigenstates ; and Slater
determinants. In Christandl’s case, determined by (2), the eigenvalues and eigenvectors of M
are explicitly known. In particular, the eigenvalues are given by ¢; = —N +25 ( =0,1,...,N)
and the eigenvectors are given in terms of Krawtchouk polynomials.

In the model of Christandl there is, for arbitrary N, an analytic (closed form) expression for
the eigenvalues and eigenvectors of M. Such spin chains are analytically solvable [13, 14]. Tt
implies, in particular, that the correlation function at time t,

Fra() = (r] exp(=itH)]s),

where r and s are site labels belonging to {0,1,...,N} and |r), |s) denote the corresponding
single spin states at the ‘receiver’ and ‘sender’ sites r and s, can be computed explicitly [13, 14].

Christandl’s spin chain model allows perfect state transfer, essential for using the spin chain
as a transmission channel. Perfect state transfer at time ¢ = 7 from one end of the chain to the
other end is expressed by |fno(T)| = 1. The topic of perfect state transfer in spin chains has
received a lot of attention [12]. Fairly easy sufficient conditions have been formulated in order
to achieve perfect state transfer (such as mirror symmetry [8, 12]). Shi et al. showed that the
“spectrum parity matching condition” is necessary and sufficient for perfect state transfer [1].
According to this condition, they found a one-parameter extension of Christandl’s model in the
case there is an even number of fermion sites in the chain; in our notation this means that N is
odd, i.e.

N =2m+1, meZy.
The couplings in Shi’s model [1] are determined by (k=0,1,...,N — 1)

F+ (N — k), if & is odd,

Jp. = 4
* {\/(Fﬂ+2&+2){N—k+2a+1), if k is even. 4

Herein, « is a real parameter satisfying o > —1 (the case of Shi actually corresponds to half-
integer a, but for our purposes a can be any real number greater than —1). Note that for a = —%,
Shi’s model reduces to Christandl’s model (i.e. (4) reduces to (2}), at least when NV =2m + 1 is
odd. In Shi et al. [1], the spectrum of the single fermion states (i.e. the eigenvalues of M with
data determined by (4)) was found; however no closed form expressions for the eigenvectors were
obtained.
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In the present paper, we will show that the eigenvectors can be expressed in terms of Hahn
polynomials. In fact, we will first work with a two-parameter extension of Christandl’s model:

(kE+1)(N —Fk), if k is odd,
Jie = o (5)
VE+20+2)(N —k+23—1), ifkis even.

Now « and /3 are real parameters satisfying o > —1 and 3 > 0. The case of Shi corresponds to
3 = a + 1, and the case of Christandl to a = —%, 8= % For the general case (5), we obtain
in this paper an explicit form of the eigenvalues, and an explicit form of the eigenvectors. The
components of the eigenvectors are given by means of Hahn polynomials @, (z; o, 3,m) [15, 16]:
the even components are proportional to Q,(x; «, 3, m) and the odd components to Qn(x; o +
1,3 — 1,m). In order to prove our assertions about eigenvalues and eigenvectors, we need
some (new) difference equations for Hahn polynomials. Section 2 of this paper is devoted
to introducing the common notation for Hahn polynomials and to proving the new difference
equations. In Section 3 we obtain the main result of this paper: the explicit construction of the
spectrum of M for the values (5) and the construction of its eigenvectors in terms of the Hahn
polynomials. Section 4 returns to the model governed by the spin chain data (5). Since the spin
chain is analytically solvable, we can compute the correlation function explicitly, and determine
under which conditions perfect state transfer is possible. Finally, in Section 5 we present the
g-generalization of the results obtained (in terms of g-Hahn polynomials).
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IMpuiaoxkenue 3
W3Baaxu ot padora [10]
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Abstract. New solutions of the quantum Yang-Baxter equation. depending in general on three
arbitrary parameters. are written down. They are based on the root of unity representations
of the quantum orthosymplectic superalgebra Uj[osp(1/2)]. which were found recently.
Representations of the braid group By are defined within any Nth tensorial power of root-
of-1 Uy[osp(1/2)] modules.

Depending on the choice of the representations (2.8) and (2.9), one obtains R-matrices
of different dimensions. which may be parameter independent or can depend on one or two
free parameters.

If pl (p1). p™(p2) € (L), then RE“E2(p;, p2) depends on two arbifrary complex
parameters py and po. dim(R 12 (py. py)) = 4k>. These R-matrices were obtained in [32].
The expression (3.8) 1s somewhat more compact.

If p“(py1). p“2(pr) € (ILc) REEa(py. ps) depends also on the arbitrary complex
parameters py and p,. but dim(R 52 (p,. p,)) = k>. This is a new class of R-matrices.
leading through (3.14) to new solutions of the QYBE. defined in a k*-dimensional space
WhvlaLs(p, ps. ps) with k = 3,5, 7, ... and depending on three arbitrary parameters.

In all other cases the R-matrices depend on less then two free parameters. which 1s due
to the case that for certain values of py. p, and p; WErE2Ls(p, p,. p3) contains invariant
subspaces. Those corresponding to pX(py). p™(p2) € (Ib) or (ILb) lead to constant
R-matrices and hence to constant solutions of the QYBE. Here are two examples.
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Let us mention at the end, following Zhang [38], that the R-matrix can be used also
i order to define representations of the braid group By acting in any Nth tensorial power
of Fock spaces WX (p), namely in WE(p)®¥  To this end set RE(p) = PREE(p, p) €
End(WE(p) @ WE(p)), where P is the superpermutation operator in Wi(p) @ Wk(p).
It is straightforward to verify that R'(p) is an U,[osp(1/2)] intertwining operator in
WL(p) ® WL(;_J):
[RE(p). Ala)] =0 Vael,. (3.19)
Hence [38] 0; € End(WE(p)®Y i =1,...,N — 1, defined as
o; = 196D @ RL(p) @ 1®N—i-D (3.20)
gives a representation of By, namely the o1, .. .. oy_; satisfy the defining relations for By:

e .
oioj =ojo; |i —j|>1 0i0i+10; = 0;+10;0j+1. 3.21)

Hence (the representation of the braid group) By is a subset of the set of all intertwining
operators in W (p)®V,
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IMpuaoxkenue 4.
W3Baaku ot pabdora [28]:

Abstract

We consider the compatibility conditions for an N-particle D-dimensional
Wigner quantum oscillator. These conditions can be rewritten as certain triple
relations involving anticommutators, so it is natural to look for solutions in
terms of Lie superalgebras. In the recent classification of ‘generalized quantum
statistics” for the basic classical Lie superalgebras [1], each such statistics is
characterized by a set of creation and annihilation operators plus a set of triple
relations. In the present paper, we investigate which cases of this classification
also lead to solutions of the compatibility conditions. Our analysis yields some
known solutions and several classes of new solutions.

Cwinara pabora [28], ctp. 9685

To conclude, our analysis of the compatibility conditions (8) using the formal classification
of GQS in [ 1] has givenrise to several classes of new solutions for the N-particle D-dimensional
Wigner quantum oscillator. 'The most interesting solutions are those with D = 1,2, 3. For
example, for D = | there are solutions in terms of the Lie superalgebras s/(I1|N) and
osp(1|12N); for D = 2 there are solutions in terms of s/(1|2N), s{(2|N), osp(2|2N) and
osp(2N|2); for D = 3 there are solutions in terms of s/(1|3N), s/(3|N) and osp(3|N) (apart
from other types of partitioning).

N3Banku ot padora [18], ctp. 2551

The statistics. which we have outlined above, belongs to the class of the so-called
(fractional) exclusion statistics (ES) [26]. This issue will be considered elsewhere in more
detail. The ES was introduced in an attempt to reformulate the concept of fractional statistics
as a generalized Pauli exclusion principle for spaces with arbitrary dimension. The literature
on the subject is vast, but practically in all publications one studies the thermodynamics of
the ES. Here we present a microscopic description of an exclusion statistics sunilar to that
[27] (this 1s the only paper known to us attempting a microscopic description of ES). Despite
the fact that exclusion statistics is defined for any space dimension, so far it was applied and
tested only within one- and two-dimensional models. The statistics we have studied above are
examples of a microscopic description of exclusion statistics valid in principle for any space
dimension.
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W3Baaku ot padora [23], ctp. 7094

The microscopic properties of this statistics related to g/(1|n) lead to the introduction of
Fermi-like operators fi*. and these are relevant for the description of certain physical models
(see section 3). In particular, lattice models of strongly correlated electron systems use these
operators £ (in a certain representation). Also, the so-called ideal odd-particle creation and

annihilation operators of Klein and Marshalek in nuclear shell model theory correspond to a
particular realization of the operators f=.

[puiaoxkenue S

W3Baaku ot padora [30]

l. INTRODUCTION

In recent years quantum information theory has known an enormous expansion. This has
boosted new interest in probabilistic and geometric aspects of state spaces of simple quantum
systems. In this context, the dynamics of entanglement in a chain of coupled harmonic oscillators
has been the subject of many paptars.l_5 One of the systems for which entanglement dynamics is
being studied consists of a large chain of harmonic oscillators coupled by some nearest neighbor

interaction.” In a popular model this coupling is represented by springs obeying Hooke’s law. Then
the Hamiltonian of the system is given by
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