CTAHOBMULLE

OT YN1eH Ha Hay4yHoTO Xypu npod. Adp3H AceH EHes Mawos, CY CB. KnnmeHT OXxpuacku
OTHOCHO AMCepPTaLMOHEH TPYA 3a Npuao6buBaHe Ha HayyHaTa cTeneH ,,JloKTop Ha HayKute”
ABTOp Ha AucepTaunoHHUA Tpya: bosaH ToHes Topocos, aou. a-p 8 UOGTT, BAH

Tema Ha aucepTaunoHHUA Tpya: Quantum Control with Applications to Quantum Technologies

BosiH Topocos, 3aBbpLLBa 06pa3zoBaHNETO cu BbB Pusnyeckma dpakynteT Ha CY CB. KnumeHT OXpUACKH:
2005 — 6akanasbp, 2006 — marmuctbp, 2010 — goKTOpP € pbKOBOAUTEN Npod. Ad3H HMKonai ButaHos. OT
2010 r. pabotn B UDTT BAH KaTto rn. acucteHT (ao 2016 r.) 1 kKaTo goueHT (ot 2016 ao aHec). OT 2022
paboTK KaTo CTapLm n3cnenoBaTen, pbKOBOANUTEN Ha 3BEHO MO KBAaHTOB KOHTPOA M B KaHaAcKaTa dupma
1QBit.

OCHOBHUTE Hay4YHU MHTEpPecK ca B 06/1aCTTa Ha KOXEPEHTHUA KBAHTOB KOHTPO/1, KBAaHTOBUTE KOMMIOTPW,
KBaHTOBATa KOPEKLUMA Ha FpelwKknte n gapyru B obnactrta Ha KBaHTOBaTa MHPopmaTmMKa. CnpaBKaTta B
Ckonyc noKassa, Ye A-p TopocoB e CbaBTOP Ha 39 Hay4yHu nyb6anKaumm, umtupanm Hag 900 nbtu ¢ h-
NHAEKc 16 (c N3KAoYEeHM CaMoLUTaTU Ha BCUYKM CbaBTOpPU).

1. AKTYanHOCT Ha pa3p360TBaHMﬂ B ANCEPTALLMOHHWNA TPYA ﬂpO6ﬂEM B Hay4yHO VI/VI!]M Hay4HO-

NPUAOHKHO OTHOLWIEHUE.

MN3cnepBaHuAaTa Ha a-p TopocoB ca 6e3cnopHO aKTyanHu. Te ca B eaHa oT 6bp3opa3BuBalLUTE Ce
CbBPEMEHHU WHTEPAUCUMNIMHAPHM 06N1acTU — KBAHTOBUA KOHTPOJI M KBaHTOBaTa MHGOpPMaTUKa.
CBMAEeTeNCTBO 33 TOBA Ca ro/IeMMAT 6pPoi UMTaTKM Ha cTatumTe Ha A-p Topocos (mexay 40 v 100 Ha
roaunHa). Met ot ctatumTe ca ¢ Hag 50 He3aBMCUMMM UMTaTa.

2. [lo3HaBa M KaHAMAATHLT CbCTOAHMETO Ha Npobaema 1 oLLEeHABA 1M TBOPYECKU AUTepaTypHUA
martepuan?

[a, 6e3cnopHo ro nosHaea. CtatumTe Ha A-p Topocos ca B peHOMWPAHU Hay4YHM cnncaHMAa B obnactta
(27 8 Q1 n 9 B Q2). OcBeH pbKoBOAUTENA HA AOKTOPCKaTa AucepTaumns (akag. npod. Ad3H H. ButaHos,
CbaBTOpP Ha 32 oT cTatuuTe), cbaBTopu ca oule 30 yyeHu oT Bbarapuma n yyKbMHa, HAKOU OT KOUTO ca
3Ha4YMMK UmeHa B obnactra.

3. KpaTKa aHa/IMTUYHA XapPaKTEPUCTMKA HA HAaYYHUTE VI/VII'IVI Hay4YHO-NPWUAOXHWNUTE NPUHOCHKU Ha

AncepTaumMoHHMA TpyAa.

JncepTauMOHHMAT TPYA € HanucaH Bb3 OocHoBa Ha 15 ctatum, nybamkysaHu mexay 2007 n 2022 .
Mbpsarta cratua (Coherent control of a quantum transition by a phase jump, Phys. Rev. A 76, 053404
(2007)) e nsnonseaHa B 4OKTOpPCKaTa AucepTauma Ha aA-p Topocos. Morke fa ce KaxKe, Ye NpeacTaBeHUAT
AncepTaumMoHeH TpyA e B CbLLOTO HAay4yHO HanpaBiaeHWe, KaKTo M AOKTOpCcKaTa guceptauyma ot 2010 r.,,
HO TemMaTMKaTa e 3Ha4YMTeNIHO oboraTeHa, pasBuTa 1 3a4bNb60YEHa.



B auceptaumata npeobnagasaT rnaBu, NOCBETEHW HAa KBAHTOB KOHTPOA C KOMMO3WUTHU MMMYACM.
OcHOBHaTa uUen e ga ce MOBUWW HAAEKAHOCTTA M CTAabMNHOCTTA Ha onepauuuTe, NPOMEHSALUM
CbCTOSIHMETO Ha KBaHTOBa cuctema (nybamkaumm 2-10, 14, 15). B yacT ot cTatumTe (Hanpumep 8-10),
KBAaHTOBUAT KOHTPON € TMPUIOXKEH KbM oOnepaumum B KBaHTOpuTe KomnwoTpu. B cratma 10 e
OEeMOHCTPUPAHO NPUNOKEHME Ha KOMMO3UTHMU MMMY/ACK B KBAHTOB KOMMIOTHP Ha IBM, a B cTtatna 15 —
npu xmpanHn monekynm. Ctatum 1, 11-13 ca nocseTeHM Ha KBAHTOBMA KOHTpoAn. B ctatum 11-13 ce
pasrnexaaT CTUMyAMpaHu agnabaTHM NPexoan B yCIOBMATA HA HEEPMUTOBM NPOLLECH.

MopbpaHute nybankaumum pasaT Aobpa npeacraBa 3a HayyHUTE WMHTEPECH, Bb3MOMKHOCTUTE U
NOCTUXEeHMATA Ha A4-p Topocos, 6e3 Aa N34epnBaT BCUUYKM HEFOBU NOCTUNXKEHUS. O4eBUAHO, KAaHAMAATLT
€ 3aMasunn roama 4acT oT Nyb6/IMKyBaHUTE CTaTUK, 33 NO-HATaTbLUHM NPOLEAYPM 3@ HAY4YHO U3pacTBaHe.
B gucepTaumata g-p TopocoB cMcTeMaTUYHO pa3BMBa M 0b6orataABa TEXHWKM, BbPXY KOUTO e paboTtun
olle MO Bpeme Ha [AOKTOpaHTypaTa cu. ToBa MOXe f[a ce pa3rexza KaTo [0Ka3aTencrBo 3a
aKTYyaNnHOCTTA Ha Hay4yHUTe uscneaBaHus B obnacT, B KOATO M cned 15 rogmMHu BCe olwe MoXKe aa ce
npasu MHOTO 1 Aa ce Nyb/IMKyBa B HAN-NPECTUNKHU CNIUCaHUS.

4. [o KakBa cTeneH AMCEePTALMOHHUAT TPYA M NPUHOCUTE Ca IMYHO A0 Ha KaHAMAATA.

Kakto Beye 6ewe cnomeHato, A-p TOPOCOB € NbPBU CbABTOP B MOBEYETO CBOM Nybamnkaumu. B Tesn,
M3MON3BaHW B AMCepTaLMATa My, TOM € MbPBM CbaBTOP BbB BCUYKMTE NybauKkaumn. B 7 oT TAx cbaBTOp
My € eAMHCTBEHO aKag. npod. adp3H H. ButaHOB, HEroBoto Mme MPUCHCTBA M B OCTaHanute 6
ny6namkauunmn. [ge ot nybamkaummTe ca B cbaBtopcTso ¢ G. Della Valle, and S. Longhi. OcHoBHUWAT npuHoC
Ha A-p TopocoB CblO Taka e He3cnopeH. 3a MeH, KaTO MO3HABALW, HayYyHaTa My Kapuepa ouie oT
[LOKTOPAHT, ca 6e3CNopHM Hay4YHaTa epyauLmMA U TONIEMUAT HAayYeH KanauuTeT Ha 4-p Topocos. YbeaeH
CbM, Ye ToM € POpPMUPaAH CaMOCTOATENIEH YY€eH, CMOCOBEH CaMOCTOATE/IHO Aa MOCTAaBA HOBM HAy4YHU
3a/1a4m, BbNpPeKK, Yye OT NPeACTaBEHUAT CMUCHK C Ny6ANKaLMM TOBA He Ce BUXKAA NIeCHO.

5. [peueHKa Ha Ny6AMKaUMMTE N0 ANCEPTALUMOHHUA Tpya: 6poii, XapaKTep Ha U3gaHmATa, B

KOWTO Ca OTneYaTaHu, UMTnpaHma. OueHKa Aaan KaHAWMAATHLT OTroBapa HA MUHUMASTHUTE

HaUMOHA/IHM N3NCKBaAHUA, n3nckBaHnATa B 3SPAC-bAH 1 M3MCKBAHMATA B NPUIOXKEHATA KbM

TO3U AOKYMEHT Tabaunua.

CTaTMnTe, B OCHOBATA Ha AMCEPTALUMOHHMA TPYA, Ca OTNeYaTaHW B Hal-MPecTUXKHWUTE CMUCAHUA B
obnactta: Phys. Rev. Lett, Phys. Rev. A, Phys Rev. Res. OCHOBHMAT NpMHOC Ha A-p TOpocoB B TAX €
6e3cnopeH. EgMHageceT OT Te3n CTaTMM He ca M3MN0/I3BaHU B NPeauLLIHM KOHKYPCU U npoueaypu 3a
Hay4HM 3BaHUA U cTeneHun. C TOBa U3NCKBAHMATA Ha rpyna Kputepuu b ca yaosnetsopeHu.

Mo rpyna Kputepumn I ca npeacTtaBeHn YeTUPU AONMBAHUTENHM CTaTUK B cnmucanua ¢ Ql, konto popmmpat
n3mnckBaHmnTe 100 TouKwu.

UuTaTtute (rpyna kputepum 1) ca 477, MHOTOKPaTHO HaAXBbpAALWM U3ncKBaHuTe 70.

Mo T031 HauunH A-p TopocoB OTroBaps Ha N3UCKBAHUATA Ha HayuyHMA cbBeT Ha UPTT B AONBAHEHNE KbM
MpaBWaHMKa 3a yCNoBMATa U peaa 3a NpuaobrBaHe Ha Hay4YHW CTENEHMN U 33 3aeMaHe Ha aKageMUYHM



ANBXKHOCTM B BAH, KOMTO OT CBOA CTpaHa € B AOMb/IHEHWE HA 3aKOHA 32 Pa3BUTUETO HA aKALEMUYHMUA
CbCTaB B PenybaunKa bbarapuma n npaBuaAHUKA KbM Hero.

6. KputnyHu 6enexxkun.

Mmam ppebHu 3abenekkm no opopMAHETO Ha AOKymMeHTuTe. (i) Hamepux HomepupaH CNUCHK C
nybAvMKauumTe No gucepTaumATa eguMHCTBEHO B Kpas Ha AucepTauuATta v astopedeparta. (ii) Yact ot
npeacTaBeHUTe cTatmm ca oT ArXiv, OoT Tam He MOXKe Aa Ce BUAM B KOe CnucaHue ca oTneyvaTanu. (iii)
Nnncea nogpobHa Tabnurua, OT KOATO Aa Ce BUXKAA, Ye TOUKMTE Mo KpuTepun b, I 1 [, ca u3nbaHeHMW.

CnpasKkaTa B CKonyc NoKasea, 4e 4-p TopocoB B MOMeHTa paboTtn eanHcteeHo B 1QB Information
Technololgies (1QBit), KaHaaa, a kapuepaTta my B UGTT BEAH npukntousa npes 2025 r. PegHo e ToBa Aa
ce Kopurupa.

7. AsTOpedepaTbT NPaBU/AHO N OTPa3siBa OCHOBHUTE MNOJIOKEHUA U HAYYHUTE NPUHOCKU HA

AncepTaumMoHHUs Tpya?

[a, Ho aBTOpedepaTsT € TBbpae 0bWwupeH, Tol e 92 cTpaHuuM, A0KaTo AucepTaumaTa e 165!

8. 3akatoyeHume ¢ NOIoKUTENHA MW OTPULLATENHA OLLEeHKA 33 NpeacTaBeHms

AucepTaumMoHeH Tpya.

MNpeacraBeHUTE AOKYMEHTM MO NpoLeaypaTa, aHaAM3bT Ha ONUCAHUTE B TAX HAYYHW MOCTUXKEHUA, KAKTO
N INYHUTE MU BMeYaTAeHUA No3BoABAT ybeaeHo Aa HanpasA 3akatodeHue, Ye gou,. aA-p boaH Topocos
OTroBaps Ha M3MCKBaHMATA Ha (i) 3aKOHa 33 pa3BMUTUE HA aKAZEMMUYHUA CbCTaB Ha PenybavKka bbarapusa
(3PACPB) 1 MNpaBuKaHMKa 32 HErOBOTO NpUIaraHe U B U3nb/HeHue, (ii) MpaBuAHMKa 3a ycnoBmaATa U peaa
3a npuaobuBaHe Ha Hay4YHW CTEMEHM U 33 3aeMaHe Ha aKaAeMUYHU SNBXKHOCTU B Bbrapcka akagemus
Ha HayKuTe, KaKTo U Ha (ii) M3nckBaHmATa, ycnoBuATa, NpaBuaaTa U pelleHmaTa Ha HayyHmAa cbBeT Ha
NPTT B gonbaHeHMe Kbm MNpaBuIHMKA 33 YCNOBUATA M pesa 3a NpuaobrBaHe HA HayYHWU CTENEHN U 3a
3aemMaHe Ha akageMUYHU gNbKHOCTM B BAH.

FnacyBam MOMOMKMTENHO 33 NPUCHXKAAHETO MY Ha Hay4YHaTa CTEMEeH AOKTOP Ha HayKuTe.

28.05.2026r

Mpod. adp3H AceH EHes MNawos



OPPINION

By Asen Enev Pashov, professor DSc at the Sofia University St. Kliment Ohridski, member of the
scientific jury

on the dissertation for the acquisition of the scientific degree "Doctor of Science"
Author of the dissertation: Boyan Tonev Torosov, Assoc. Prof. Dr at ISSP, BAS

Dissertation topic: Quantum Control with Applications to Quantum Technologies

Boyan Torosov, graduated from the Faculty of Physics of Sofia University St. Kliment Ohridski: 2005 —
BSc, 2006 — MSc, 2010 — Doctor under the supervision of Prof. Dr. Nikolay Vitanov. Since 2010, he has
been working at the Institute of Solid state Physics of the Bulgarian Academy of Sciences as a senior
assistant (until 2016) and as an associate professor (from 2016 to present). Since 2022, he has been
working as a senior researcher, head of the quantum control unit, and at the Canadian company 1QBit.

The main scientific interests are in the field of coherent quantum control, quantum computers,
guantum error correction and others in the field of quantum informatics. The Scopus reference shows
that Dr. Torosov is a co-author of 39 scientific publications, cited over 900 times with an h-index of 16
(excluding self-citations of all co-authors).

1. Relevance of the problem developed in the dissertation in a scientific and/or scientific-applied

sense.

Dr. Torosov's research is undoubtedly relevant. It is in one of the rapidly developing modern
interdisciplinary fields - quantum control and quantum informatics. This is evidenced by the large
number of citations of Dr. Torosov's articles (between 40 and 100 per year). Five of the articles have
over 50 independent citations.

2. Does the candidate know the state of the problem and creatively evaluate the literary

material?

Yes, he undoubtedly knows it. Dr. Torosov's articles are in prestigious scientific journals in the field (27
in Q1 and 9in Q2). In addition to the supervisor of the doctoral dissertation (Acad. Prof. Dr. N. Vitanov,
co-author of 32 of the articles), the co-authors are another 30 scientists from Bulgaria and abroad, some
of whom are recognized names in the field.

3. A brief analytical description of the scientific and/or applied scientific contributions of the

dissertation.

The dissertation is written based on 15 articles published between 2007 and 2022. The first article
(Coherent control of a quantum transition by a phase jump, Phys. Rev. A 76, 053404 (2007)) was used
in Dr. Torosov's doctoral dissertation. It can be said that the presented dissertation is in the same



scientific direction as the doctoral dissertation from 2010, but the topic is significantly enriched,
extended and deepened.

The dissertation is dominated by chapters devoted to quantum control with composite pulses. The main
goal is to increase the reliability and stability of operations that change the state of a quantum system
(publications 2-10, 14, 15). In some of the articles (for example, 8-10), quantum control is applied to
operations in quantum computers. In article 10, the application of composite pulses in an IBM quantum
computer is demonstrated, and in article 15 — in chiral molecules. Articles 1, 11-13 are devoted to
guantum control. In articles 11-13, stimulated adiabatic transitions under the conditions of non-
Hermitian processes are considered.

The selected publications give a good idea of the scientific interests, capabilities and achievements of
Dr. Torosov, without exhausting all his achievements. Obviously, the candidate has kept a large part of
the published articles for further steps in the academic growth. In the dissertation, Dr. Torosov
systematically develops and enriches techniques that he worked on during his doctoral studies. This
can be seen as evidence of the relevance of scientific research in a field in which, even after 15 years,
much can still be done and published in the most prestigious journals.

4. To what extent is the dissertation work and contributions the candidate's personal work?

As already mentioned, Dr. Torosov is the first co-author in most of his publications. In those used in his
dissertation, he is the first co-author in all publications. In 7 of them, his co-author is only Acad. Prof.
Dr N. Vitanov, his name is also present in the remaining 6 publications. Two of the publications are co-
authored by G. Della Valle, and S. Longhi. Dr. Torosov's main contribution is also indisputable. For me,
as someone who has known his scientific career since he was a doctoral student, the scientific erudition
and great scientific capacity of Dr. Torosov are indisputable. | am convinced that he is a well-formed
independent scientist, capable of independently setting new scientific tasks, although this is not easily
seen from the presented list of publications.

5. Assessment of publications on the dissertation work: number, nature of the publications in

which they were printed, citations. Assessment of whether the candidate meets the minimum

national requirements, the requirements in the ZRAS-BAS and the requirements in the table

attached to this document.

The articles, which form the basis of the dissertation work, have been published in the most prestigious
journals in the field: Phys. Rev. Lett, Phys. Rev. A, Phys Rev. Res. The main contribution of Dr. Torosov
to them is undeniable. Eleven of these articles have not been used in previous competitions and
procedures for scientific titles and degrees. Thus, the requirements of group B criteria are satisfied.

Under group D criteria, four additional articles in journals with Q1 are presented, which form the
required 100 points.

The citations (criteria group E) are 477, many times exceeding the required 70.



In this way, Dr. Torosov meets the requirements of the Scientific Council of the ISSP in addition to the
Regulations on the conditions and procedures for acquiring scientific degrees and for occupying
academic positions at the Bulgarian Academy of Sciences, which in turn is in addition to the Act on the
Development of the Academic Staff in the Republic of Bulgaria and the regulations thereto.

6. Critical notes.

| have minor remarks on the formatting of the documents. (i) | found a numbered list of publications
on the dissertation only at the end of the dissertation and the abstract. (ii) Some of the submitted
articles are from ArXiv, from there it is not possible to see in which journal they were printed. (iii) There
is no detailed table showing that the points under criteria B, D and E are met.

The Scopus reference shows that Dr. Torosov currently works only in 1QB Information
Technologies (1QBit), Canada, and his career at ISSP BAS ends in 2025. It should be corrected.

7. Does the abstract correctly reflect the main points and scientific contributions of the

dissertation?

Yes, but the abstract is too extensive, it is 92 pages, while the dissertation is 165!

8. Conclusion with a positive or negative assessment of the submitted
dissertation.

The documents submitted under the procedure, the analysis of the scientific achievements described
in them, as well as my personal impressions allow me to confidently conclude that Assoc. Prof. Dr.
Boyan Torosov meets the requirements of (i) the Act on the Development of the Academic Staff of the
Republic of Bulgaria and the Regulations for its implementation and execution, (ii) the Regulations on
the conditions and procedures for acquiring scientific degrees and for holding academic positions in the
Bulgarian Academy of Sciences, as well as (ii) the Requirements, conditions, rules and decisions of the
Scientific Council of the ISSP BAS in addition to the Regulations on the conditions and procedure for
acquiring scientific degrees and for holding academic positions in the BAS.

| vote in favor of awarding him the scientific degree of Doctor of Science.

May 28, 2026

Prof. Dr. Asen Enev Pashov



