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Dear Dr. Viasova,

This is a review of a dissertation synopsis of Igor |. Soloviev entitled “Superconducting quantum
interferometers for signal receivers and information processing circuits.” I write my review based
on my knowledge, expertise, and more than 30 years of experience in the field of superconducting
electronics. 1 am Chief Technology Officer at HYPRES, a hi-tech company specializing
superconducting electronics. [ am IEEE Fellow, editor of IEEE Transactions on Applied
Superconductivity. Therefore, 1 should be in a position to evaluate this dissertation.

Originality of the work and novelty:

The dissertation summarizes the work of Igor I. Soloviev on various aspects of superconducting
electronic structures, circuits, and devices. It has both fundamental and applied values. The
results obtained by 1. Soloviev are original, new, and have high practical utility and can be readily
applied for the design of practical superconducting devices with high performance. In particular,
the developed analytical methods of SQUID-based circuit calculations have high value for circuit
engineers. | found highly interesting and potentially highly valuable the work on magnetic
Josephson junction devices and adiabatic logic cell optimization. Specifically, [ would like to
point out the following results:

a) Development of the analytical expression for various parameters of LTS dc SQUIDs in
superconducting and resistive modes. This can be quite useful tool in design of SQUID-
based circuits.

b) Development of SQUID circuits with high linearity. This work lead to series of SQUID
array circuit experiments influenced many researchers world-wide.

c) The work on circuits and their optimization for the ballistic readout of qubits is highly
valuable. I view this readout method is the most perspective for future scalable quantum
information processing systems.

d) The work on the spin valves based on ferromagnetic superconducting junctions is highly
interesting and can lead to a breakthrough in superconducting memory implementation and
increasing density of superconducting logic circuits.



e) Finally, the work on adiabatic cells with pi-junctions can lead to a new circuits with record
energy-efficiency, circuit density and performance.

Extent to which the work is publishable in a professional, peer-reviewed journals:

The results of the research work of Dr. Soloviev were broadly published in peer-reviewed
journals such as Applied Physics Letters, Physical Review B, JETR Letters, Beilstein Journal of
Nanotechnology, Superconducting Science and Technology, IEEE Trans. Applied
Superconductivity and other authoritative scientific journals. The high standard of Soloviev’s
work make publications natural. I also would like to point out a significant number of patents
resulted from the work of 1. Soloviev.

Familiarity with relevant research literature:

The dissertation synopsis has an adequate reference list indicating author’s excellent grasp on
relevant technical field and progress. Dr. Soloviev himself has an extensive list of publications
in reputable international journals and presented his works at multiple scientific conferences.

Sound research methods and interpretation of research results:

The dissertation synopsis provides a description of the research methods which are sound and
adequate. The interpretation of the results is well-grounded and defended.

Clear and systematic presentation of the material and logic exposition of the argument:

The material is presented in a clear, logical sequence and easy to read and understand. The
arguments defending and explaining the results are well formulated and presented.

Proper documentation and support of the results of independent research:

The dissertation contains adequate description supporting the research motivation, plan
execution, results and their interpretation.

Acceptable linguistic and stylistic presentation:

The work is well written and clear. It has sound technical description and also historical
narratives putting the work into an appropriate context.

Dr. Soloviev’s high-impact research results, multiple innovations had influenced the work of other
researchers and achieved a peer recognition. I can conclude that the work of Dr. Soloviev is worthy
of Doctorate degree.
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Oleg Mukhanov, PhD

Chief Technology Officer and President
Quantumé&Classica! Information Processing
Hypres, Inc.
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Tema: [loxkmopckas ouccepmayus Meops U. Conosvesa « Ceepxnposoosiujue K6AHMOBbLE
unmepgepomempul 015 YyCmMpOUCme npuema CUsHaia u 0o6padbomxu uHGopmayuuy»

YBaxkaemas noktop Biacosal

3Ot0 0T3bIB Ha aBTOpedepar aucceprauu Urops 1. ConoBreBa «CBEpXIPOBOAAIINE KBAHTOBBIC
UHTEPPEPOMETPHI ISl YCTPOMCTB IpreMa curaaia u o0pabotku nHpopmanmmy. S nmunry cBoi
OT3bIB HA OCHOBAHUY CBOMX 3HAHHM, SKCIIEPTH3BI U 00JIee YeM TPUALATHIICTHETO OMbITa paboThI
B 00JIaCTH CBEPXNPOBOJHUKOBOW JJICKTPOHUKHU. S1 3aHMMar0 TOCT IJIaBHOTO AMPEKTOpa II0
TEXHOJOTMU B Xalmpec, BBHICOKOTEXHOJOTMYHOM KOMITAaHHH, CIICHUATH3HUPYIOIICHCS Ha
CBEpXITPOBOJHUKOBON 3JIeKTpoHUKe. S sBisitoch wieHoMm accoumanuu |EEE, penakropom
xypuana “IEEE Transaction on Applied Superconductivity”. Takum o0pa3om, s HMEIO
BO3MOXKHOCTH OIICHUBATH 3Ty JHCCEPTAIHUIO.

OpuUrnHanbHOCTh U HOBU3HA PaOOTHI:

Huccepramust  cymmupyer paborsl Urops U. ComoBbeBa MO pa3IWYHBIM — acTEKTaM
CBEPXIIPOBOJHUKOBBIX IEKTPOHHBIX CTPYKTyp, Lened u ycTpoilctB. OHa HMMeeT Kak
byHaaMeHTalbHOE, TaK U NMPUKJIaJHOE 3HaueHue. Pe3ynbTarel, nomyyeHHble M. ConoBbeBbIM,
ABIIIIOTCS OPUTMHAJIBHBIMHM, HOBBIMM, MMEIOT BBICOKOE IPAKTUYECKOE 3HAYEHHE U MOTYT
OBITh HEMOCPEJCTBEHHO MPUMEHEHBI Ul pa3pabOTKH MPAKTUYECKUX CBEPXIPOBOJIHHUKOBBIX
YCTPOWCTB BBICOKOHM MPOM3BOIUTENHHOCTU. B YacTHOCTH, pa3paOOTaHHBIM aHATUTHYECKUN
Mmeton ans pacuera neneit CKBU/loB o6nanaer 601b11101 [IEHHOCTBIO Ul IPOEKTHPOBAHUS
cxeM. Sl Hamen BecbMa HWHTEPECHOM UM MOTEHIMAJIbHO BBICOKO 3HAYUMOW pPadoTy Mo
ycTpoiicTBaM Ha 0a3e MarHUTHBIX KO3€(DCOHOBCKUX MEPEXOJI0B U ONTUMHU3ALUU SUEHKU
annabatnyeckoit Toruku. OcoOeHHO 51 X0TeN Obl BBICTUTH CIEIYIOLINE PE3yIbTaThI:

a) Pa3paboTka aHaIMTUYECKOTO BBIpOKEHHsS s paznuuHblx mapamerpoB HTCIT TIT
CKBH/loB B CBEpXNPOBOAAILIEM U PE3UCTUBHOM COCTOSIHUM. DTO MOXKET OBbITh IOJIE3HBIM
WHCTPYMEHTOM B pa3zpaboTke 1emnei Ha 6aze CKBI los.



0) Pa3paborka CKBW/loBckuX 1iemeil ¢ BRICOKOW JIMHEHHOCThIO. DTa paboTa BEACT K Uepee
skcriepuMeHToB 1o nenoukamM CKBHJIoB, oka3zaBmMX BIMSHHUS Ha MHOTHX HMCCIIEIOBaTENIEH
10 BCEMY MUDY.

B) Pabora mo mccienoBaHuIo U ONTUMU3ANY [IEeNel OATMCTHYECKOTO CYUTHIBAHUS KyOUTOB
o0iaaeT BBICOKOW IIEHHOCThIO. Ha MoW B3risi, Takod METOJ CUMTBHIBAHUS SIBIISCTCS
Han0oJiee MePCIEeKTUBHBIM Tl Oy IyIIIel, MaciITabupyeMold KBAHTOBOM CHCTEMBI 00paObOTKH
uHpopmanuu.

r) Pabora mo COMHOBOMY BEHTWJIIO Ha OCHOBE (EppPOMArHUTHOTO CBEPXIPOBOJISIIECTO
JOKO3e()COHOBCKOTO KOHTAKTa BEChbMa MHTEPECHA U MOJKET NMPUBECTU K MPOPHIBY B 00JIACTH
pa3pabOTKu CBEPXIIPOBOAHUKOBOW MaMATU M YBEIMYEHUS IJIOTHOCTU CBEPXIIPOBOJHUKOBBIX
JIOTUYECKHUX CXEM.

,I[) HaKOHeI_I, pa60Ta 110 a,Z[I/Ia6aTI/ILIeCKI/IM SYerKaM C IHU-KOHTAaKTaMH MOJKET IPpUBCCTHU K
CO3/JaHUIO HOBBIX IIE€NEH C peKOpﬂHOﬁ SHCPFOBQ)@CKTI/IBHOCTLIO, IUIOTHOCTBIO MHTCI'pAllud U
IMPOU3BOJUTCIIbHOCTBIO.

Hackonpko pabota ormybaukoBaHa B IpoeCCHOHATBHBIX, PEIICH3UPYEMBIX KypHAJIax:

PesynbraTel nccnenoBarenbekoil pabotel 1okTopa CooBbeBa OBUIM MIMPOKO OITYOJIHMKOBAHBI
B PEICH3MPYEMBIX JKypHaiax, Takux kak Applied Physics Letter, Physical Review B, ITucema
B JKOT®, Beilstein Journal of Nanotechnology, Superconducting Science and Technology,
IEEE Transaction on Applied Superconductivity u npyrux aBTOPHUTETHBIX Hay4YHBIX
u3nanusix. Beicokuit crangapt pabor ConoBbeBa JeiaeT MyOMUKAlMIO MaTepHalioB
€CTeCTBEHHBIM. S Takke X0o4y OOpaTHTh BHHMAaHHUE Ha KOJHYECTBO IATEHTOB MO pabote
. ConoBnena.

3HAKOMCTBO C JINTEpaTypoi B 00J1aCTH UCCIICTOBAHUS:
B aBropedepare mpeincTaBieH aAeKBATHBI COHCOK IIMTHPOBAHMSA, IOKA3bIBAIOIIUI
OiecTsiiee 3HAKOMCTBO aBTOpA C COOTBETCTBYIOIIEH OOJACThIO MCCIENOBAHUS U TEKYIIUM
nporpeccom. [loktop ConoBbeB caM UMEET OOIIMPHBINA CIIUCOK MyOIHKAIUH B aBTOPUTETHBIX
HAyYHBIX J)KypHaJaX U MPeJCTaBIIsUT CBOM pabOThl HA MHOTUX HAayYHBIX KOH(GEPEHIIUSIX.

HanexxHocTh METOIOB UCCIIEIOBAHUS U HHTEPIPETALIUN PE3YJIbTATOB:

ABTOpedepaT npencTaBiIsgeT ONUCAHHE METOAOB HCCIEN0BaHMS, KOTOPBIE MPEACTaBIAIOTCS
Ha/IeKHBIMH U aJIeKBaTHBIMU. MIHTEepIIpeTaliys pe3yibTaToB XOPOIIO 000CHOBAHA.

SIcHOCTB M CUCTEMAaTUYHOCTD MPEACTaBICHUS MaTepHalia U JIOTUKA TOCTPOEHUS apryMEHTOB:
Martepuan npencTaBiieH B SICHON JIOTUYECKOM IMOCIIEIOBATEILHOCTH, TIPOCTOM U1 YTCHUS U

BOCIIPUSITHSA. APryMEHTHI, OOBSACHSIONIME U TOAKPEIUISIONINE pPE3yJIbTaThl, XOPOIIO
chopMyITUPOBAHBI K U3JI0KEHHI.



[TpaBunbHOCTE OQOPMIICHHS 1 OOOCHOBAaHUS PE3YJIbTATOB HE3aBUCHMOTO HCCIIEI0BAHMS:

ﬂHCCCpTaHI/Iﬂ COACPXKXUT aACKBAaTHOC OIHMCaHXHC MOTHBALHMKM HCCICHOBAaHWA, IIJIlaHA
BBITNTOJIHCHHU A pa6OTLI, PE3YJILTATOB U UX MHTCPIIPETAIHH.

HpHeMﬂeMOCTb JIMHI'BUCTHYECKOI'O U CTHJIMCTHYCCKOI'O IMPCACTaBJIICHUA!

Pa6ota xopomo u sicho Hanmucana. OHa cHabXeHa MOXOOAIOMIUM TEXHHYECKUM OIUCAHUEM U
. ACTOPUYECKUMH CIIPaBKaMH, CTABAIIUMHE paboTy B IIPABHIILHBINA KOHTEKCT.

Pesynerare! nccnenoBanuii noktopa CosoBbeBa, obazaroliye OOIBIIMM BKJIAJOM B HayKy, H
MHOTOYHMCIICHHBIE HOBALMU OKa3a/M BJIHMSHUE Ha pabOTy APYTMX HCCIICNOBATENICH M MOJIYYHIIH
NpH3HaHKE KoJuler. S Mory 3aiiouuTh, 4to pabota nokTopa ColoBbEBa OCTOMHA JOKTOPCKOM
CTETEHH.

Oner MyxaHOB, KaHIUJAT TEXHUYECKUX HAYK
['maBHBIN TUPEKTOP MO TEXHOJOTHH U MIPE3UJICHT
KpanTOBas u kiaccuyeckas o0paborka HHGOpMaLuu
Kopropauus Xanmnpec
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