AnnotupoBanHasi oubsimorpacdus nmedaTHbIX
nyosmkanuii J[.B. IIlupkoBa

[TpuBoaumast Gubmorpadust COIEPKUT aHHOTAIMK U (M) COBDEMEHHbIE KOMMEHTAPHUU aB-
TOpa K MOJIABJISIIOIIEMY OOJIBIIMHCTBY cTareil. B KPyribix cKoOKax yKasaHbl COABTOPHI, & B KOCBIX
— JAThI TOCTYIJIEHUsI MaTepUaa B PeIakiinio. B aHHOTAIUSIX 1 KOMMEHTAPUSIX CCBLIKU Ha, Pabo-
ThI ABTOPA YKa3aHbl HOMEPAMU U3 JIAHHON Oubmorpaduu, B KBaIPATHBIX CKOOKAX TaHbI CCHLIKI
Ha paboThl JAPYIUX aBTOPOB, CIIMCOK KOTOPBIX IPHUBEIEH B KOHIE Oubanorpadun. CuMBoIaMu
tuna P2-936, I112-89-135 ykazanbr nomepa nperpuatos OUAN, a TP-4 — npenpunrtos Un-ra
Maremaruku CO AH CCCP.

1955

1. Bomnpocs! kBarToBOI Teopuu nos (I. Marpuna paccesiaust), YVOH 55 (1955) 149-214; (H.H.
Borouo6os)

IlepBoe cuCTeMATHYECKOE U3JIOXKEHIE aKCHOMATHIECKOrO MMOCTPOCHHUA MATPHUIIBI paccesHus Boro-
sobosa S(g), BeesenHoit um [1] B 1991 roxy u npejcrasisiommedi coboii dbynkunonan "obaacru
BKJIOueHns1 B3anmmozeiicreusa’g(). Hapsimy ¢ akcmomamu yHUTAPHOCTH M KOBAPUAHTHOCTH, AJITO-
pHUTM HoCTpoeHus S(g) OCHOBaH Ha yCJIOBUM NPpUYIMHHOCTH Borosobosa [2].

Ora 0030pHAast CTaThs, TAKXKE KaK U cieytortas N 2, npejcraiisier coboit ""tiepByio 06kaTKy " MaTepuaJia,
COCTABUBILETO MEHTPAILHYIO YacTh (raBy 111) monorpaduu Ne 14.

— Ha memenkom 3. Probleme der Quantenfeldtheorie I, Fortschr. der Physik, 3, 439-95

2. Bompocer kBanropoii Teopun nosisi (II. Yerpanenue pacxoqumMocteil U3 MaTpHIBI paccesi-
uust), YOH 57, 3-92 (1955); (H.H. Boromo6os)

[Ipomoskenne crarbu Ne 1. CoepKUT U3JI02KEHNEe OPUTHHAJIHLHON TeOpUH TIepeHOPMUPOBOK Boro-
Jr060Ba, OCHOBAHHON Ha aKCHOMATHYECKOM IIOCTPOEHUH MATPUIbl paccesiHust S(g), ¥ PEIenTypHO
copMyIMPOBAHHON B Buje Tak Ha3. R-omeparum.

OTa 0030pHAast cTaThd, 110/100HO Hpeabymeit No 1, mpejcrasisier coboil mepBoe N3JI0KEHIE MaTe-

puaJia, COCTABUBIIIETO CEPIIEBUHY, TOUHee TJaBbl 4 u 5, MoHorpaduu Ne 14.

— Ha nemerkom s13. Probleme der Quantenfeldtheorie 11, Fortschr. der Physik 4, 438-517.

3. K Bompocy o peHopMupoBKax B KBAHTOBOH Teopuu Iojs, B |e3ucax Bcecowos. Cosewanus
no K3/ v teopun anem.qactuy (31111 - 7.1V 1955), M., Uzgar. AH CCCP, cc 26-28.

OrMeueHo, 9TO EePEeHOPMHUPOBKA, (POTOHHOTO IIPOIAraTOPa UMeeT HPOCTON MYyJIbTUILIMKATHBHBIN

BU/JI JIAIIb B MOIEPETHON KATUOPOBKE.

4. O peHOpMAJM3AIMOHHON TpYIIle B KBAHTOBOH 3jekTpomuHamuke, Jlokmager AH CCCP
103, 203-6 (1955), (H.H. Borommo6os). [16 V ’55]

Cunres uzeit IlITiokenn6epra—Ilerepmana [4] u Ten-Manna—Jloy [5], BBeenue Tepmuna "Penopma-
Jm3anuonHas rpynna OyHKIMOHAILHBIE YPABHEHUS B OOIIEM, 3aBUCAIIEM OT MAacC, CIydae. YCTa-
HOBJIEHA IIEHTPaJIbHAs POJib "MHBapuaHTHOrO 3apsaa. Buepsble ssBHO BBeeHbI auddepeHuaib-
HBbIE TPYIIOBBIE ypaBHeHUs. POPMyINPOBKa METO/IA YLy dlieHnst (POPMYJI TEOPUU BO3MYIIEHUH ¢
noMoIIbIo JuddepeHIaIbHbIX IPYIIIOBbIX yPABHEHUIA.

Penensus [laiicona Ha 91y pabory 6bLi1a BCcKope omnybsmkoBana B “Mathematical Review".
5. llpunoxkenne Penopmanmzanuonnoii ['pynmet K Yayuamennio PopMyst TeOpun BO3MYIIEHAH,

Jloknagsr AH CCCP 103 391-4 (1955), (H.H. Boroswo6os) [16 V 55| .

Ha ocnose pemenns nuddepeHInantbHbIX I'PYIIOBLIX yPABHEHH IOy Y€HbI iBHbIE (DOPMYJIBI, CyM-
MUDPYIOIIUE IJIaBHBIE YJIHBTPAMUOJIETOBbIE U WH(MpPAKpacHble JorapudMbl Jjisi (POTOHHOIO U DJIEK-
TPOHHOI'O ITPOIIAraTOPOB B KBAHTOBOH 3JIEKTPOJNHAMUKE.



10.

11.

B jByxmersieBoM npub/InyKeHUN JIJIsi THBADUAHTHOTO 3apsijia BIIEPBBIE MOJIy4ueHa (hOopMyJia, COIep-
xamas "log-of-log"saBucumocts, xopormo uzBectHas ceitdac 8 KX /1.

Penenzus laiicona Ha 31y pabory 6bL1a BCcKope omnybsmmkoBana B “Mathematical Review".

. Mogens tuna Jlu 8 KBanrosoit Duekrpoaunamuxe, Jokaaasr AH CCCP, 105 685-8 (1955)

(H.H. Boroso6os) [23 VII ’55] .

KommernTapun n xoHTprpuMep K paccyxkuaenuto Jlannay un ITomepanuyka [6] o gokasarensHOCTH
cymecTBoBaHus mpu3padroro mosoca B K9JI u nporusBopeunBoctu jokanbHoit KTII. Dtor pe-
3yJIbTaT B cepesinHe 50X nMeJt OOJIbIIOe 3HAUYEHNE, TAK KAK BOCCTAHABJINBAJ PEILY TAIUIO JIOKAJTBHOM

KTII.

JByx3apsHas peHopMaJn3aluoHHas IPYIIa B IICEBIOCKAIIPHON Me30HHON Teopun, J[o-

kaagel AH CCCP 105 (1955) 972-5. [21 VI ’55]

Buepsbie mocTpoerbl OCHOBHBIE (DYHKITHOHAIBHBIE U AuddepeHnnaIbHbe IPYIIOBbIE YPABHEHUS
JIJIsI KBAHTOBOIT TeOpUU TOJIst C JABYMs KOHCTaHTamu cBas3u. [Iposenen anamus B YO obiactu u

[TOJIy9€Hbl YCTONYINBbIE 0CODbIE perreHns Ha (DAa30BOi IJIOCKOCTH JIBYX MHBAPUAHTHBIX 3aPsIOB.

1956

. I'pynna mynbrummkarusroit nepenopmupoku B KTTI, 2K9T® 30 77-86 (1956); [20 V

’55] (H.H. Boroso6os)

— To ke na anriuiickom s3bike: The Multiplicative Renormalization Group in the Quantum
Theory of Fields, Sov. Phys. JETP 3 (Aug '56) 57-64 [May 20, "55]

Boutee neranbuoe uzsnoxkenne pabor NeNe 4 u 5; ITomyuens! quddepennuanbable ypasHenus JIu
JUISI TPYIIIBI MYJIbTUIINKATHBHON [IEDEHOPMUPOBKH B KBAaHTOBO T€OPHUH 10Jsl. B KavyecTBe MILIIO-
CTpAINU Ha IIPUMEHEHNEe 3TUX yPaBHEHUIT onpeeieHbl MyHKIMN ['prHa CIIMHOPHOI 3JIEKTPO/IMHA-

MUKHU B 00JIaCTH YJIbTPadUOIeTOBON 1 HHPPAKPACHOI KAaTacTpod.

. Charge Renormalization Group in Quantum Field Theory, Nuovo Cim., 3 (1956) 845-63.

(H.H. Borouo6os) |24 Nov ’56]

ITepBoe anrOsi3BIYHOE 0030pHOE W3JIOXKEHUE (hOpMaAJIN3Ma PEHOPM-TPYIINIBI U €€ MPUMEHEHUl B
K9/. Cymmupyer pycckue mybaukamnun NeNe 4, 5 u 7.

Summary. — Lie differential equations are obtained for the multiplicative charge renormalization

group in QED and pseudoscalar meson-nucleon theory with two coupling constants. By the employment

of these equations there have been found the asymptotic expressions for the QED propagators in
the UV and IR regions. The asymptotic high momenta behaviour of meson theory propagators is
also discussed, for the weak coupling case.

AcuMIITOTHYECKIE UCCIEI0BAHUS BEPIIMHHON YacTU B KBAHTOBOM SJIeKTpoAnHaMuKe, Jlo-

kiaager AH CCCP 111 1201-4 (B.3. Buank) [14 VI ’56]; Sov. Phys. Dokl. 1 (1957) 752-6

[Tostygenst rpymmnoBbie pyHKIIMOHAIBHBIE YPaBHEHUsT i BeprnHHOi yactu B K1, Mccnenosanbr

yIbTPAdUOIIETOBbIE ACUMIITOTAKH.

Improvement of QED Perturbation Theory with help of the Renormalization Group, Nucl.
Phys. 2 (1956/57) 356-70. (B.3. Buank)

UcciieoBanne yabrpadroaeToBbIX aCUMITOTHK BepmnHHOM dactu B K91,

It is shown that the renormalization group technique previously used to improve perturbation
theory formulas for the Green functions can also be effectively used to improve the vertex part
formulas. A survey of results for Green functions is presented as well.

1957



12. JucriepcnoHHBIE COOTHOIIEHUSI JIJIsi KOMIITOHOBCKOI'O PaccestHust Ha HyKJIoHe, Jlokraaer AH

CCCP 113 529-32 (1957) (H.H. Boromo6og) [29 I1I ’57]

BriBon nucnepcronuoro coorHomenus ajist yIN paccessHus BIIEPE]T.

13. 3ameudanue K rpyline MyJIbTHILINKATHBHON MEPEHOPMHUPOBKM B KBAHTOBON TEOPUU TOJIS,
2K9T® 33 265-6, 1957 (B.3.Bnauk n B.Jl.Bonu-Bpyesuu) [11 I ’57|; Sov. Phys. JETP 6,
204-5 1958.

[Ipencrasiierre peHOPMAIU3AIMOHHON I'PYIIIBI KaK "cBOCOOPA3HON ABTOMOJIEIBLHOCTH yPABHEHMIH
IIIBunrepa He CBA3AHHON C TEOpUE BO3MYIIECHMUIT.

14. BeepgeHne B Teoputo KBaHTOBaHHbIX noneit, [ocrexuzmar, M., 1957, 33 . s1. (H.H. Boroso6os)
Mownorpadus, ITepsast Tpers (r1aBbl 1 — 3) COMEPKUT PEryJIsIPHOE JMHEHHOE M3JI0KEHNE OCHOB CO-
3marHoit B 40 — 50X I'T pesITUBUCTCKOI Teopun KBaHTOBLIX moJseil. [lommmo nmarpamkesa dopma-
JIM3Ma, JIJIsT PEJISTUBUCTCKUX 1oJieil  o0Ieil cxeMbl KBaHTOBaHus 110 [IIBUHIEPY, 5Ta YaCTh BKJIIO-
9aeT TeOPUIO YMHOXKeHUs 0000IeHHbIX (DYHKINIA, pa3paboTaHHy0 Boroob0BbIM TPUMEHUTETHHO
K [IOCTPOEHUIO0 MATPHUYHBIX JIEMEHTOB Ha OCHOBe Ipasmyi DeffHMaHa, a TAK)Ke aKCHOMATHIECKOE
HocTpoeHue MaTpullbl paccesinus leiizenbepra—Boromotosa S(g) mo cremneHsM B3auMoaeiicTBUSL.
enrpanbaas 9acTh Kuuru (IJIaBbl 4 U 5) U3J1araeT OPUTHHAJIBHBINA aJrOPUTM YCTPAHEHUs! YIIbTPa-
bHOIETOBBIX PACKOAUMOCTEN M3 MATPUIHBIX IJIEMEHTOB IIPOU3BOJILHOIO IIOPSIIKA, OCHOBAHHbIN HA
anmapaTe yMHOXKeHUs1 0000IeHHBIX (DYHKINIT 1 cC(OOPMYIMPOBAHHBI B KOMIIAKTHOM BUJIE, M3BECT-
noM Kak R—omeparus Borosmobosa. ['aBa 6 mocssiena KoBapuanTHON hOPMYINPOBKE yPABHEHUS
Ipenunrepa B dopme Tomonara—IIIsunrepa u popme Boromobosa, a TakKe TUHAMIIECKAM IT€PE-
MEHHBIM CHCTeMbI B3anMoJieiicTByomux mnoJteit. Cirelyromniast TjiaBa COIEPKAT U3JI0KEHUE METOJIA
GbYyHKIMOHAJIBHOTO WHTErpasia. B ryiaBe 8 BuepBble B MOHOIDAMUIECKON JTUTEPATYPE H3/IAraeTCs
MeTOJ1, PEHOPMAJIM3aIMOHHON IPYIIbI (DEHOPMIPYIIIBI) CO3JAHHOI aBTopamMu JiBa roja Ha3al. Ha-
KOHEI[ TIOCJIEHSS TJIaBa M3JIaraeT MEeTOJ JIUCIIEPCHOHHBIX COOTHOIIEHN HA OCHOBE OPUTHHAJIHHOM
60r0TI000BCKON AKCHOMATHUKH JIJIsI MATPHUIIBI PACCESHUS BILUIOTH JIO0 JIOKA3ATEJIbCTBA JIUCIIEPCHOH-
HBIX COOTHOIeHus 1y mIN paccesiHnusi BIepes,.

— Amepukanckoe msganue: Introduction to the Theory of Quantized Fields, Intersc. Publ.,
N.Y., 1959 720pp.

Conepxkut crienuajibHO JobasjenHoe npuyiokenue "Mathematical Appendix"c geransmu mokasza-

TEJILCTBA JUCIIEPCUOHHBIX COOTHOIIEHUIT Ha HEHYJIEBOM YIOJI pacCedHMs.

— @pannysckoe m3manue: Introduction a la Theorie Quantique de Champs, Dunod, Paris.,
1960 597pp. — Brunouaer npusoxkenue "Mathematical appendix"u3 amMmepukamckoro nepesoja.

15. O6parHble jucnepcnonHble coorHommenust, 2K9TO 33, (1957) 1251-3, (B.3. Buank) [17 V
'57]; Sov. Phys. JETP 6, 962-4 (1958).

Pacemorpennr "obparubie" uciepcHOHHBIE COOTHOIIEHNS, CBI3bIBAIONINE MHUMYIO YaCTh AMILIA-
TYJBl pacCessHus ¢ MHTerpajoM Ttuna Komu, 0T JeHCTBUTENLHON YaCTH aMIIUTYIbI PACCEsSHUS.
Boranciienne nnreprasa mo HeHabII0maeMOit 00/IaCTH BBITIOJTHEHO Iy TeM MCIIOIb30BAHUS OOBITHBIX
("mpsmbix") qucHepcnoHHbIX cooTHOMEHnH. KOHKpeTHbIE PACCY K IeHUS IPUBEJIEHDI JIJI AMILIATY-
JIbl PACCEesTHUS BIIEPE]l 3aps?KEHHBIX IIMOHOB Ha HyKJIOHAX. JljIs 3TOro cjydasi BBIIMCAHBI B BHOM
Buze pu3nIecKue oOpaTHbIe JUCIIEPCAOHHLIC COOTHOIICHNU, He COJepzKaliue HeHaOI0JaeMbIX Be-

JIMYHWH.

1958

16. Metros cMHTETHYECKOTO siipa i 3a7ad Judy3un HeHTPOHOB B BOIOPOIOCOIEPIKAIIEH
cpene, B ¢6. Pusmka n TennotexHuka PeakTopos, npuioxkenue Nt 1 K xk. AroMHas DHEprus,
Aromuzgar, 1958, 57-62;



17.

18.

19.

[Tpubnuzkenue siipa MHTErpaja COyIAPEHUN — UHIUKATPUCH! PACCESTHUSI — B KUHETUIECKOM yPaB-
meHnu BosbnMaHa st IEpeHoca HEHTPOHOB B BHJE CYMMBI TPEX IPOCTHIX CJIAraeMbIX, (haKTOPH-

30BaHHBIX 11O IEPEMEHHBIM YyTIJla OTKJIOHCHUS N USMEHCHUA SHECPTUU.

— To ke Ha anruiickoM si3bike: Synthetic Kernel Method for Neutron Diffusion in Hydrogenous
Media in Physics and Heat Technology of Reactors, Suppl No.1 of the Soviet J. of Atomic
Energy — ATOMNAYA ENERGIIA, Consult. Bureau Inc., N.Y., 1958 | pp 45-48.

MeTo1 CHHTETHYIECKOTO sipa i 3aj1a4 iudpy3un HeHTPOHOB B 3aMeTuTes e 63 BoJ0po-
1a, B 6. Pusnka n TennotexHuka Peaktopos, npuit. Ne 1, xx. Aromuas dueprus, ATomusaar,
1958, 62-81

Conepxut MOIU(PUKAIIUIIO CUHTETHIECKON MHIMKATPUCH] PACCESTHIS U3 IIPeIbILyIeil paboThl IpH-
MEHHUTEJIBHO K CpeJie CoflepzKallieil JOCTATOYHO TsKeJible sapa. JleTaabpHoe cpaBHEHNE Oy YeHHBIX
Ha 9TON OCHOBE aHAJIUTUIECKUX (DOMYJI C Pe3ysIbTaTaMU YNCJIEHHBIX PACCUYETOB, IIPOBEJIEHHBIX Pa-
Hee HA OCHOBE TOYHOI'O yDABHEHWS IJIsi CJIydast OOJIBINNX 3aMEJIEHHN W MAJIBIX JJIUH Ipobera,
ITOKA3aJI0 BBICOKYIO TOYHOCTD HAINETO IPUOIMKEHNs U €r0 3HAYATEIHFHOE IIPENMYIIECTBO HAJ[ BO3-
PACTHBIM NIPUOJIMKEHUEM.

Bnocnenctenm mogpo6ro n3noxkeHa B GpuTaHcKoil MoHorpadun Yuabamca [8].

— To ke na anrnuiickom s3bike: Synthetic Kernel Method for Neutron Diffusion in Nonhydrogenous
Media, in Physics and Heat Technology of Reactors, Suppl No.1 of the Soviet J. of Atomic
Energy — ATOMNAYA ENERGIIA, Consult. Bureau Inc., N.Y., 1958 , pp 49-66.

Hosblili meTop B Teopum ceepxnposogumoctu, 131, AH CCCP, M., 8 n.s. (H.H. Boromo6os
u B.B. Tovates)

Monorpadust HaUNHAETCST ¢ U3I0KEHUST OCHOB (I.11. 1-3) MUKPOCKONMYIECKOH TEOPUU CBEPXIIPOBO-
JIAMOCTH, TIpeiiozkerHoit B 1958 romy oxaum u3 asropos (H.H.B.). B orsmmune ot reopun BKII, nc-
XOJISATIIEel 13 (PEHOMEHOJIOTHIECKOT0 TAMUJIBTOHUAHA, C IBHO BBEIEHHBIM "KyTIePOBCKUM " TPUTSIXKEHIEM
3JIEKTPOHOB B MeTaJuIe, Teopusi borosobosa ncxoant u3 rammiabronnana @pesnxa, ssBHO OMUCHI-
BAIOIIEr0 IIPOIECC B3AUMOJIEUCTBUS IJIEKTPOHOB € BO30OYKIEHUSIMHA MOHHOI'O OCTOBa — (DOHOHAMU.
31ech paccauTaHa SHEPTUsi OCHOBHOTO CBEXIIPOBOJIAIIETO COCTOSIHUSI, OJJTHO(EPMUOHHBIE W KOJLIEK-
TUBHBIE BO3OY2KJIEHUsI, COOTBETCTBYIOIIHME ITOMY COCTOSTHIIO. OCHOBHBIM TEXHUYECKUM IIPHEMOM
SIBJISIETCs] U3BECTHOE KAHOHUYIECKOe, TaK Ha3. U, v MpeoOpa3oBaHMe, BIIEPBbIE UCIOJ/Ib30BaHHOE Bo-
royio6oBbiM B 1946 rosy npu cozpanun [9] MUKPOCKONUUECKOl Teopuu CBEepXTeKydecTu 603€e rasa.

Bo Bropoii gacrtu (1.11. 4-8), IpoBeieH JeTasbHbI aHAJIN3 BIMSHUS KyJIOHOBCKOTO B3aNMO/IEiCTBUS
JIEKTPOHOB Ha CIIEKTP KOJIJIEKTUBHBIX B036y}KﬂeHI/Iﬁ " Ha KpI/ITepI/Iﬁ CBEPXITPOBO/IUMOCTH, a TaKKe
U3JIOZKEHBbI BOIIPOCHI TEPMOAMHAMUKHA W JICKTPOAUMHAMHUKN CBEPXIIPOBOAHUKA.

PaCCl\lOTpeHa cucreMa m3 (bepMI/I-qaCTI/IL[ C CUJIbHBIM IIPDUTAKEHHUEM N YCTaHOBJICH KpI/ITepI/Iﬁ ee
CBEPXTEKYYECTH. DTOT PE3YJILTAT OTKPBLI JIOPOTY UCHOJB30BAHUIO UJIeH CBEPXTEKYIECTH B TEOPUH
Anpa.

— Hewmenkoe nznanve (Ha anri. s3.), New Method in the Theory of Superconductivity
Fortschr. der Physik, 6, (1958) 606-82.

— Awmepukanckoe uznanne A New Method in the Theory of Superconductivity, Consult.
Bureau, N.Y. 1959 121pp.

— Kuraiickoe nznanne, [lexkun, 1959 116pp.

Acumrnrormdeckoe nosejieHne Buicnx GyHkumi ['puna, B xk. Hay4. J{oks. Bercm. I1IkoJbr
cep. duz.-mar., 1958, N2, 143-51, (1.®. I'musbypr) [01 II 58]

O6muit anau3 Bo3MOXKHOCTEH ucmoib3oBanus Meroga PI' mpu ucciemoBannm yiabTpaduoieToBbIX
acumnToTuk. [lokazaHa HENPaBOMEPHOCTh HEKOTOPBIX PE3ysbraToB paborsr [10].



20.

21.

22.

23.

24.

25.

Asymptotic Behavior of Higher Green Functions, Nuovo Cim. 8 (1958) 773-4 (1.®. 'un-
30ypr). |05 IV 58]

Kparkoe nznoxkenne pesyiapraros padorsl 19. ITokazamo, uro pesysnbrarel YO anamu3a pabOTHI
[10] o mozesm ¢* cripaBeIUBBI UL /s CHMMETPUIHBIX ACUMITOTUK 4-BepTeKca.

O nsymeproit mogesn Tuppunra, Jokiager AH CCCP, 112, 1958, 45-7 (M.Maiiep). [5 V
'58]; Sov. Phys. Doklady 3 931 (1958).

[Ipumenenne MeTo1a PEHOPMIPYIIIIBI K ABYMEPHOH TOYHO PEITAeMOil MOIEJH C YeThIPeX-(hePMUOHHBIM

B3aI/Il\lO,ILeIU/ICTBI/Iel\/I B

Hexkoropbie mpobsiembl KBaHTOBO# Teopuu 1ojisi, B |pygax 3-ro Mat. cvesga WUsn. AH
CCCP, 1958, 1.3, 514-21 (H.H.Boroso6os).

Tesucel 10K 1a HA MATEMATHIECKOM cbe3jie. Coep:KuT 0630 JOCTHKEHUHA, Oy IeHHBIX OOro-
JIFOOOBCKO# TIKOJIOi B 00JIACTH Teopun 1IepeHOpMUPOBOK U ucciaemoBanns Y P u UK acummroruk

METO/IOM PEHOPMAaJIN3allMOHHON I'PYIIIbI.

1959

O6 ypaBHEHHH KOMITEHCAIIMH B Teopuu cBepxmuposogumoctu, 2KITD 36, (1959) 607-12.
[01 IX ’58]; Sov. Phys. JETP 9, No. 2 , 421-4 (1959).

VcraHOBJIEHA CBSI3b MEXK Ty MATPUIHBIMU 3JIEMEHTaMU BAPUAIMOHHBIX IPOU3BOIHBIX MATPHIIBI PAC-
CesiHUsI W dHEPreTHIecKoro orneparopa. C ee MOMOIIBIO S/IPO WHTErPAJIBLHOTO YPABHEHUS KOMITEH-
canuu "onacHbIX" IUarpaMM BBIPAXKEHO 4Yepe3 OObIuHble pyHKIUU [ puHa.

K yuery kymnonosckux a¢dbdekToB B Teopun csepxmnposogumoctu, 2KITP 37, (1959) 179-
86. [29 1 ’58]|; Sov. Phys. JETP 37(10), No.1 127-31 (1960).

[Iyrem mepexojia OT SHEPreTUIECKOrO OIepaTopa K S-mMaTpulle ypaBHEHHE KOMIIEHCAIMH OIac-
HBIX 3JIEKTPOHHBIX JHATPAMM IPUBEIEHO K CHUMMETPUYIHOMY BUJLY, BBIPDAXKEHHOMY dYepe3 OOBbIU-
oble pyukiuu ['puna. B npubiukeHnn CUIBHO C2KATOTO IJIEKTPOHHOIO ra3a METOJIOM pPEHOpMa-
JIM3AIMOHHON T'PYIIIBI TPOBEIEHO CyMMUPOBAHME KYJOHOBCKUX OCODEHHOCTEH B sifipe ypPaBHEHUS
KOMIIeHCAIMK. Pe3ysibTaT CyMMHPOBaHUsI B HU3IIEM IPUOJIMYKEHUU COBIIAIAET C (DOPMYJIAMU, I10-

JIYIE€HHBIMHU PDaHee KaIeCTBECHHBIM ITyTEM.

MeTox IuCIIepCHOHHBIX COOTHOIIEHUT 1 Teopus Bo3myinenuii, 2K9T® 37 (1959) 805-15
[17 IV ’59|. (H.H. Boroso6os u A.A. Jloryuos); Sov. Phys. JETP 10, No. 3 , 574-81 (1960).

Dra pabora MO HAPABJIEHWIO U [0 PE3yJIbTATAM MPUMBIKaeT K pabore [11] o nekmovennto vedn-
3nveckux nourrocoB u3 dyukiuit I'puna. B otmmune or paborer Penvonia, ocHOBBIBatOIIEcs Ha
CBSI3M CIEKTPAJIBHBIX IIPEJICTABJICHI /st DyHKIMH ['prHA U JIs1 MOJISPU3AIMOHHOTO OIIEPaTOopa,
MBI FCXOJIMM U3 IIPUHITUIIA CYMMUPOBAHHS HHMOPMAIUY, IOy YeHHON U3 TEOPUH BO3MYIIEHUH], O],
3HAKOM CIeKTpajbHoro uarerpaia Jemanena—/lemana. CyMMupyst 9TuM myTeM BKJIaJILI OT "ryias-
HBIX JIOrapuMUIECKUX JUarpaMM MbI TOJy9daeM BbIpaykeHusl Jjisl mporararopa ¢dporona B KJI
U IIpollaraTopa Me30Ha B CHMMETPHUYHOI Teopuu, 0bJia aroliee BCEMH CYIIIECTBEHHBIMU CBOICTBA~
MU pesysbraTta PeiMoHga: TpaBUIbHBIM aHAJIATHYECKUM ITOBEJIEHUEM B KOMILJIEKCHON HJIOCKOCTH
KBaJIpaTa MepeJAHHOr0 MMITYJIbca p? U 0COGEHHOCTBIO MO HMepeMeHHON KBaJpaTa 3apsa/ia B TOYKe
e? = 0. Oanaxo, B oTymuame oT pesyibTata |11], TpaBUIbHO TIepealomero JIUb HU3KU TOPSIOK
TEOPHUHU BO3MYIIEHHUI, HAIIN BIPAXKEHUS COOTBETCTBYIOT YJI€HAM PA3JIOKEHU TEOPUH BO3MY IIIEHUI
B 0671aCTH GOJIBIIHX P’ B JIIOOBIX ITOPSIIKAX.

[Iyrem yuera mammux jgorapudMUIeCKUX YIEHOB IOKA3aHO, 9TO 00JIaCTh MPUMEHNMOCTHA HOBBIX
dopMmysr coBmamaer ¢ 00JIACTHIO MPUMEHUMOCTH OOBIYHBIX PEHOPMIPYIIIOBLIX DPeIleHuil, Oyryan
OTpaHWYeHa YCJIOBHEM MAJOCTH WHBAPWAHTHOTO 3apsama. Ha mpumepe dyuknum ['puna doroma
[POMJLTIOCTPUPOBAHA TEXHUKA [PUBEJEHUsI IOy I€HHBIX BBIPAXKEHUIT K PEHOPM-UHBAPUAHTHOMY
Bury. OOCYXKIIEHO sIBHOE OJIHOIIETJIEBOE U BIIEPBBIE IOJIyYEHHOE JIBYXIIETIEBOE BBIPAXKEHUS JIJIsI



26.

27.

28.

29.

30.

31.

UHBApPpUaHTHOI'O 3apd/a, B KOTOPbLIX IIOJIIOC aBTOMAaTHUYE€CKU KOMIIEHCHPOBAaH HeHepTyp6aTI/IBHbIM
BKJIaJI0OM, HCAHAJUTUIHBIM II0 ITapaMeTpy . B zakmiouenue OpuBEICHBI HEKOTOPLIE COO6pa)KeHI/IH
OTHOCHUTEJIbHO BO3MO2KHOTI'O IIOJIO?KEHNA B HECIIEPEHOPMUPYEMbBIX TE€OPUAX.

Crmycrs 40 et st pesynbrarsl Hann naTepecHbie npuMenenust B KX - cm. paborsr NeNe 170 u

179 sroro cuucka.

Teopernyeckue MCCIEIOBAHUS 110 JIMCIEPCUOHHBIM COOTHOIIEHUsIM, |pyabl 9-oii Mexa.
Kond. ®Pus. Beic. dHepruii, Kues, 1959, T 2, crp.3-22.

O630pubIit tenapubIil ok Ha "Podecrepckoit" Kondepernnun mo dhusnke Boicokux duepruii B

Kuese sierom 1958 r. T'orosuiicst coBmectro ¢ H.H.Boromo6ossim, A.A . Jlorynoseim u M.K.ITosimBaHOBbBIM.

1960

Vaer kymoHOBCKUX 3(hdeKToB B Teopuu cBepxipoBogumoct, B MaTepunanax 5-ro Bcec.
Cogewy. no @usuke Huzkux Temnepatyp, 1960, Uza. AH I'pys.CCP, T6uaucu, cc 103-4.

Tesucor moxmata na Koudepenrun B Toummcu ocernbio 1958 1. [Tokazano, 9To KyJIOHOBCKUM BKJIAT,
B KpUTEPUil CBEPXIIPOBOIUMOCTH B Teopun BororoboBa CyImecTBeHHO TOABISIETCA SKPAHUPOBKO.

[Tuon-uykioHHOE paccesinue mpu Hu3kux 3Heprusx. I, [Ipenpunr OMAN D-503; 2K9TD
39 (1960) 438-49 (A.B. Edpemos u B.A. Memmepsikos). [18 II ’60]; Sov. Phys. JETP 12, No.
2, 308-17 (1961).

C y4aerom nipencrasienns MaHaeabcrama, IyTeM KOMOWHAIMY JUCIIEPCUOHHBIX COOTHOIIEHU BIIe-
pell U Ha3aJ W WX [POU3BOJHBIX II0 yIJIy PACCEsHUsI, IIOJy4YeHbl HOBBIE MHTEIPAJIbHBbIE YpaBHE-
Hust 7yt aMimaTy mIN-paccesHus B 00JIaCTH HU3KHAX dHepruit. B ormdume or ypaBHenumit Hy-—
Manzesncrama [12], OHH He BCTPEUAIOT TPYAHOCTH UHTETPUPOBAHUS 10 OOJACTH CIIEKTPAJbHBIX

dyukmit. dapa ypaBHeHmit cogepKaT HU3MMe (Ha3bl TT-PACCETHUSI.

[Tuon-nykI0HHOE paccesitue npu HU3KuX sHeprusix. 11, IIpenpuar ONAN E-544; [25 V ’60];

2K9T® 39 (1960), 1099-1105 (A.B.Edpemos u B.A. Memepsikos). [31 V '60|; Sov. Phys. JETP

12, No. 4, 766-70 (1961).

Ha ocHoBanunm pe3ynbraToB IpeIbLIyIei paboThl MOy IeHO HHTETPAJIbHOE YpaBHEHNE JIJisT (DA3bI
(33 W BBIPAXKEHUs JIJIsi OCTAJBHBIX a3, comepxKaiue (ha3bl Tr-paccessiust dg U d1. YCTAHOBJIEHA
BayKHasl POJIb IUCIIEPCHOHHBIX COOTHOIIEHUH JIJTst TIMOH — HYKJIOHHOTO paccesiHust Ha3a . [Tokazano,
aro dasza dy cuiibHO Biausier Ha 7N-paccesnue. 3 paceMorpenust Maybix p-a3 BOIU3U MOPOra
wN-paccesiHusl OIleHeHa, JIJTMHA PaccessHust (a3bl dg.

The Derivation of the 77 and # N scattering from Mandelstam Representation, in Proceed.
10-th Rochester Conf., 1960, 277-82 (A. Efremov, V. Meshcheryakov, H.Y. Tzu)

Hoxnan na Pouecrepckoit kondepennun 1960 roga. Comepzkut 0630p pesyiabraros pabot NeNe 28, 29, 30,

31.
1961

On Deriving Equations from the Mandelstam Representation, Nucl. Phys. 22 (1961) 202-6.
(A. Efremov, V. Meshcheryakov, H.Y. Tzu). [01 VII ’60]

A new recipe is proposed for deriving the integral equations for partial-wave scattering amplitudes
on the basis of the dispersion relations at a fixed angle and the unitarity condition. The method is
illustrated by applying it in the simplest case of mw-scattering. The results on the wN-scattering
are summarized in brief.



32. HeiiTpasibHast MOJIeJIb JIJIsl UCCJIEIOBAHNS [IMOH-IIMOHHOTO paccesinusi, 2KOTD 41 (1961)
603-11 (A.B. Edpemos u Hxky-Xyn-oans). [22 III ’61]| Sov. Phys. JETP 14, No. 2 , 432-7
(1962).

Uccnenyercss ypaBHEHHE, ONUCHIBAIONIEE DAaCCEesiHUE HEATPAIbHBIX ICEBJIOCKAJISPHBIX ME30OHOB B
obiactn Huskux Hepruii. IlosydeHo obiee pereHne 9TOr0 ypaBHEHUsl, aHAJOIUYHOE DENleHHIO
Kacrunbexo, Hamarna u Jaticona [13] qyst ypasrenus Jloy. DTo pemenne A0mycKaeT JBa pasind-
HBIX aCHMOTOTHYECKUX [OBEJEHHs PN GOJIBINNX SHEPrusx. B ciydae, Korja pu GOJIBIINX SHED-
ruax ammmryaa yoosaer kak (log E)~!, pemrenne cooTBeTcTByeT HmepeHOPMUDPOBAHHOI TeOpUn
BosMytenuit. Bo BropoMm cirydae, Korjia aMiiuTy/1a yobisaer kak E 4, pemenne ne cooTBercTByer
TEOPUM BO3MYyIeHHil. B HEKOTOPOM CMBIC/IE OHO MOXKET OBITH COLOCTABJIEHO C HEIEPEHOPMHEDYe-
MBIM JlarpanzkuanoM [(0¢/0x,,)(0¢/0z,)]?. 1o Bropoe perenne o6/Ia1aeT PAJIOM UHTEPECHBIX
CBOMCTB, B 9aCcTHOCTH, OHO OKA3BIBAETCsT BHIPOXKIEHHBIM IPU BBIKJIOUEHAN B3aANMOIEHCTBHSL.

33. The Pion-Pion Scattering at Low Energy, IIpenpunr ONAN D-757; Scientia Sinica 10
(1961) pp 812-36 (A. Efremov and H.Y. Tzu) [20 VI '61]

The integral equation for the 77 scattering at low energy is investigated by the analytical metod. It
is shown that the scattering length of the s-waves are positive. The solutions can have three different
possible asymptotic behaviours at high energy (1/logq?, 1/¢%, and 1/¢*). The solutions with the
asymptotic behaviour 1/¢? or 1/¢* have a narrow resonance in the p-wave, which is not connected
with the existence of any heavy, unstable particle. The possible connection between the narrow
resonances observed in various processes and the existence of the effective nonrenormalizable
interactions is pointed out. Further support is given to the view that the dispersion relation together
with the unitary condition does not lead to a unique dynamical theory.

An explicit approximate adiabatic solution with the logarithmic asymptotic behaviour is obtained
in the limit of small interaction. Comparison with the result of the perturbation calculation yields
good agreement in the region of low energy, which, in turn, justifies the approximation used in the
derivation of the integral equation.

1962

34. Dispersion Theories for Low Energy Scattering, Nucl. Phys. 34 (1962) 510-6. [14 X 61|

A short review is presented of the current state of low energy scattering theory based on the
method of dispersion relations and spectral representations. Different theoretical approximations
are analysed using pion-pion scattering as an example.

— To ke Ha pycckoMm s13.: JIncriepcnoHHble TEOPUH HU3KOIHEPIETHIECKOTO PACCEsTHNUST, IPe-
upunt Uucruryra Maremaruku Cubupckoro Oraenenuss AH CCCP (UM COAH), Hogo-
cubupck, Ne TD-2 [11 VIII '61];

35. HekoTopble pe30HAHCHDIE PEIEHNsT Y PABHEHU T HU3KOIHEPTETHIECKOTO IIMOH-TTMOHHOTO PAC-
cestaust, ipenipuat UM COAH, Ne T®-3 [21 IX ’61]; 2KOT® 42 (1962) 610-21; Sov. Phys. JETP
15 (1962) No.2 452-32 (B.B. Cepebpsikos).

Ipearaercs MeTOM KOHCTPYUPOBAHUS TIPEIEJIbHBIX (Ipu Masbix "KoHcranTax cBasu' A — 0) pe-
30HAHCHBIX PEIeHUl T PACCEeSHHUs CO CTEIIeHHBIMHU aCUMIITOTHKAMHU. BbIXo B 06J1aCTH HE MAaJIbIX
A peasusyercs ¢ nomonpio N/D-rexuuku, npudem g GyHknuu D 1pOU3BeIeHO0 BTOPOR BbIYH-
TaHUe. JTUM CIIOCOOOM KCCJIeIOBaHA TPeXIlapaMeTpUYecKasl BETBb PEIIeHUIl ¢ OJHIM PEe30HAHCOM
B KarKJ0f M3 BOJIH, MTOJIOKEHNST KOTOPBIX COBIAIAIOT. XapaKTEPHON IepTOil CTEIEHHBIX PE30HAHC-
HBIX DEIeHNil SIBJISIETCS Y30CTh P-PE30HAHCA IIPU PA3yMHBIX 3HAYEHUSIX JJINH PACCEsIHUsI S-BOJIH U
[ITIPOKWI PE30HAHC B BOJIHE A(. YCTAHOBJIEHO, YTO CTEIIEHHBIE BETBU SIBJISIIOTCS [IPEJIETBHBIMU CITy-
JasgMu JIOrapuMIIECKUX, COOTBETCTBYIOIMUMU BbIxoy Hystel (tuma KIIT [13]) Ha 6GeCKOHEIHOCTD.
ITokazano, 9T0 IKCIEPUMEHTAIbHOE 3HAYEHNE IIMPUHBI P-PE3OHAHCA MOXKET SBJIATHCA KPUTEPUEM

POJI BBICOKOHEPIreTUIECKNX BKJIAIOB B 0OJIACTH HU3KUX SHEPTHIA.

7



36.

37.

38.

39.

40.

41.

42.

Properties of the Resonance Solutions of the Pion-Pion Scattering, Nucl. Phys. 34 (1962)
500-4 (V.V.Serebryakov). [14 X ’61]

General properties of the solutions obtained earlier are surveyed and the resonance solutions we
have investigated are discussed in detail.

— To ke ma pycckoM s3.: CBOiiCTBa PE30HAHCHBIX PEMICHUI MUOH-IIMOHHOIO PACCeSHUS,
npenpunt UM COAH, Ne Td-4 [02 X '61];

Bricmine maprmasibibie BOTHBI B HUI3KOYHEPreTUIeCKUX npubmKkenusx, npenpuatr ONAN
J1-857, [14 XI1 '61|; 2KOTD 42, (1962) 1344-53 (A.B. Edpemon); Sov. Phys. JETP 15, No.
5,932-8 (1962). .

HpOBerHeH y4YeT BBICINNX HapIIUaJIbHBIX BOJIH B YPABHEHUAX JIJId HUSKOIHEPreTUIECKOTO 7T pacce-
AHNA, ITOJIYICHHBIX ,ILI/I(beepeHL[I/IaIH)HI)H\l METOJO0M. HOKaBaHO, 9TO UX BJAUAHUE MaJIO.

Paccmorpena nporenypa yuera 6CKOHEIHOTO YUC/IA MAPIUAIBHBIX BOJIH B HU3KOYHEPIE€TUIECKIX

YPaBHEHUSAX U YCTAHOBJIEHA €€ OECCMBICIEHHOCTD.

A Natural Explanation for the Narrow Pion-Pion Resonance, Ilpenpuar UM COAH T®-4,
[23 IIT ’62|; Phys. Lett. 1 (1962) 195-6 [18 V ’62] (B.B. Cepebpsikos).

IIpuBemeHnbl pe3yIbTaThl MAITUHHBIX PACCIETOB yPaBHEHNH, TOJIyIeHHLIX paHee B padorax NeNe 35,
36. ITokazano, 4T0 MakCHMaJIbHAasI IUPUHA p- ME30HA, MHIYIMPOBAHHOIO 60JIbIIOi s-BosHON (I =

0) He Moxker npesbimats 40Mev.

Low Energy Pion-Pion Scattering, preprint E-994 [31 V ’62]; in Proceed. 1962 Intern. Conf.
High Energy Physics Geneve, 1962, 163-7, (A.B. Edpemos u B.B. Cepebpsikos).

Cexknuonnbiii j1okja1 Ha "Podecrepckoit"koudepenriun B 2Kenese. Cozepkut 0030p pe3yJibTaToB
padot NeNe 35 — 38.

1963

WusapuanTHbiit 3aps u acumuroruku Pemke, Jloka. AH CCCP, 1963, 148, 814-7 |31 X
'62|; Sov. Phys. Doklady 8 164-6 (1963)

O6c¢cyxK1aeTcst BO3MOYKHOCTD MOJIYUEHHs] BBICOKOIHEPIEeTUIECKUX ACUMIITOTUK MMM PAKITHOHHOTO
paccesinus Tuna Pejrke m3 KBAHTOBOIIOJIEBOI TEOPUU BO3MYIIEHUI C MOMOIIBIO PEHOPMAIM3AIN-
ounoit rpymmbl. ChopmyaupoBan Tesuc o npuMmennmoctu PIT mpeobpaszoBanuii ToJIBKO K JIefCTBH-
TEJLHBIM BeJIMIUHAM, HATIPUMED CIEKTPAIbHBIM IJIOTHOCTSIM CIIEKTPAJIBLHBIX mpejcraBienuit. O6-
CY2KJIaeTCsl BO3MOXKHAsI CBA3b PEPKEBCKUX aCUMIITOTUK C KOHEYHOM ITEPEHOPMUPOBKOI KOHCTAHTHI

CBA3U.

1964

Jucnepcuonnast Teopust HUBKO3HEPreTUIECKOTO MMUOH-TTHOHHOTO paccestuust, T pyasl Mexa. 3umH.

Lkonbl, dy6na, 1964, Usx. OUAN 1.2, 117-59

JIlextun mpeacTaBsaioT coboit 0630p paboT 0 JAUCIIEPCUOHHOI TEOPUHN HU3KOIHEPTETUIECKOTO B3a-
nmogeiicTBus. Jlekmus 1, HOcsIas BBOIHBIN XapaKTeP, COMEPYKUT TAKXKE CIIPABOYHBIE CBEICHUS
II0 KMHEMATHUKE, U30TOIUYECKO CTPYKTyPe U YHUTAPHOCTU TT-paccesHust. JIekius 2 mocBdmeHa
pabdoram Uy m Manmesbcrama, MOOKUBINAE HAYAIO CUCTEMATHICCKUM WCCJIEIOBAHUSAM B ITOM
obsiactu. Hakowerr, B jiekiusx 3 u 4 U3/1aratoTcsl Pe3ysIbTaThbl OPUTMHAIBHOTO METO/[a TEOPETUKOB
Hy6rbr 1 HoBocubupcka, TpuBEAIIero K CO3IaHUI0 MOCIEI0BATEILHON KaPpTHHBI HI3KOIHEPIeTH-
YEeCKUX CUJIBHBIX B3aumogelicTsuii. (Jlexiuu cocrasienst copmectao ¢ B.B. CepeOpsakoBbiM. )

Teopusi TMOH-HYKJIOHHOTO B3aUMOJIeiicTBUs B obstacTu suepruit Huke 1 I'ss, Tpyasl Mexa.

KoHdp. no ®Puz. Beic. dHepruii, dy6na, 1964, Mzn. OUAN, 1.1, 283-94 [17 VIII *64]
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43.

44.

45.

46.

[Tpurnamennssrit eHapHbii oK1 Ha "Podecrepcekoit"koudepenrun 1964 r 8 lyore. Comepzkur
0030p COBPEMEHHOTO COCTOSIHHSI ITOIBITOK TeOpeTUIecKoro omucauus nw, 7N u NN B3aumomeii-
CTBUI B X B3aMMO3aBHCAMOCTU. B TIepBoil 4acT JaeTcs KPUTUIECKOEe U3JI0XKEHUE TOIYJISTPHOM B
Te BpeMeHa Teopuu "OyTcrpena a Takke ajbrepHaTuBHOro "muddepeHnnaabHOro " mogaxona, pas-
pabarsiBasiierocs Torma B lyone m HoBoBcubupcke.

B zakmiouenne obCy ) 1aeTcss BOSMOXKHOCTD BJIUAHUS BHICOKOIHEPTETUIECKNX 3(DPEKTOB HA HU3KO-
suepreruyeckoe paccesare. (Kak u3BecTHO, UMEHHO TaKOii ClIeHAPUI TOATBEPAUIICS CILYCTS HECKOJIb-
KO JIET — CM. HMXK€ OpUruHaJibHbie paborsl NeNe 51 — 52, 56, 57 u 0630pbI — riiaBy "KopoTKoBOJIHOBOE
oTTaJKnBaHue " aHTUIICKOTO m3maHus Harnelr Kauru " /{ucrepcnoHHble TeOpUN CUIBHBIX B3AUMO-

JeticrBuil pu Hu3kux Heprusx"Ne 48, a takzke NeNe 61 u 65.

— To ke Ha pycckoM s3bike: [Ipenpunr OUAN P-1788.
1965

Dispersion Theory of Low Energy Scattering, npenpuar UM COAH TP-12; Fortschr. d.
Phys. 13 (1965), 227-76 (B.B.Cepebpsikos).

This review is based largely on the lectures delivered at the Dubna International Winter School
of Theoretical Physics on March, 1964. Chapter 1 being of introductory nature also contains some
materials on kinematics, isotopic structure and unitarity of the w7 scattering. Chapter 2 covers
the original papers by Chew and Mandelstam which have, in fact, given rise to the systematic
theoretical studies in this field. Chapter 3 covers the works of theoretists of Dubna and Novosibirsk
which led to the consistent approach to the theory of strong interactions at low energies. Chapter
4 contains comparisons with experiment. In writing this chapter the authors used the materials of
the 12th International Conference on High Energy Physics (Dubna, August, 1964).

QopwmaJsibHas JUHAMAYECKasi Mojeab yHurapHoi cummerpun, Jlokaager AH CCCP 162
(1965) 43-5, (H.H. Auacos, B.YHepusk u }O.B. Pymep). [15 1 65|

Ha ocnoBe 5-MepHOl KyJIOHOBCKOI 3a/1a4u, [IyTeM CHUXKEHHs €€ CUMMETPHH, IT0CTpoeHa popMaJib-
Hagd KBaHTOBOMEXaHHYeCKas MOJejb, CTPYKTypa U BBIPOXKJEHUE ypPOBHel KOTOPOIl B TOYHOCTH

COOTBETCTBYIOT I'pyliie yauTapuoi cummerpun SU(3).

Penopmasniuzanuonnas rpynmna u yjabTpadUOIETOBbIE aCUMITOTHKEN paccesnus, Td-15;
2K9TD 49 (1965) 335-44 [27 11 ’65]; (N.®.I'unsbypr); Sov. Phys. JETP 22 No.1 (1966)
234-40.

A brief survey of the foundations of the renormalization-group method (RGM) is given. The general
solutions of functional equations derived by Ovsyannikov are written out. They are used as the
basis for a study of the problem of finding the high-energy asymptotic behaviour of the scattering
amplitude f. If the mass variable drops out at high energies, then for a fixed scattering angle f is
a function of one argument, and for fixed momentum transfer it is a function of two arguments.
In the former case the RGM gives improved asymptotic properties as compared with ordinary
perturbation theory, — contrary to the conclusion of Huang and Low [14] — and in the latter case it
does not. The sum of the main logarithmic terms in the symmetric charged pion theory is found.
A special hypothesis is formulated which leads to asymptotic behaviour of a quasi-Regge type for
both the elastic and the inelastic amplitudes.

Dispersion Description of Low Energy Scattering, in High Energy Physics and Element.Particles
TAEA, Vienna, 1965, pp 209-26.

Coxkpamennas Bepcust paborst Ne 43. CiiefiyeT TeKCTy NOKJIaAa aBropa, cAelaHHoro Ha Jlernem
cemunape 1965 r 8 ICTP (Tpuecr).

1966



47.

48.

49.

50.

ol.

92.

Perraemast Mojie/1b Jij1st aMILIUTY/ (b1 paccesiaust Buepe, S 3 (1966) 1149-53; Sov. J. Nucl.
Phys. 3 834 (1968). [27 X 65|

[Ipemyioxkena Momesb Ayt OMUCAHUS PACCEesiHUsT BIIepe]l OECCIMHOBBIX YACTUIL. YCJIOBUE YHUATAP-
HOCTH B MOJIEJIN ODECIIEYNBAET MMPABUJILHOE ONUCAHIE OKOJIOIIOPOTIOBOM HU3KOIHEPIeTUYIECKO 00-
JIACTH, & TAKXK€ BBICOKOIHEPIeTUIeCKON OOJIACTH MPHU yCJIOBUU, UTO IIOJHOE CEYEHUE BLIXOIUT HA
KOHCTaHTY. B ciiydae HEHTPaJbHBIX ME30HOB MOJIE/b JOIYCKAET TOYHOE PEIieHue, CPaBHEHHE KO-
TOPOrO C HI3KOIHEPIeTUIECKON yIPYTOil MOJIEIBIO IO3BOJISIET CIIEJIATD PsiJl BAYKHBIX BBIBOJIOB. Jlj1st
PEAJIBHOTO CJTydasi 3apsi’KeHHBIX ITHOHOB MOJIEJIb JTA€T CUCTEMY YPaBHEHU, KOTOPas MOXKET OBbIThb

penieHa YUCJACHHBIMA METOJaMU.

1967

JucnepcroHHble Teopun CUNbHBIX B3anMogeiicTeuii npy Huskmx sHeprusix, M. 'POMJI uz .
"Hayka 1967 (B.A.Memiepsikos u B.B. Cepebpsikos).

Kuawura mocssmena npruMeHeHNI0 METOA AUCIIEPCUOHHBIX COOTHOIIEHNN K TEOPUU CUJIbHBIX B3au-
MOJIEHICTBUI 37IeMEHTAPHBIX YACTHUI] TPU HU3KUX dHeprusx. Coep:KuT 0630p OCHOBHBIX IIPEICTAB-
JICHUH METOJIa JINCIIEPCUOHHBIX COOTHOIIEHU U Psi/Ia TPUOJINZKEHHBIX MTO/IX0JIOB, B IEPBYIO OYU€EPE/Ib
K HU3KO9HEPreTHYECKUM IporieccaM. J[aHO cpaBHEHHE 3TUX IMOJXO/0B U OTMEYEHBI TPUCYIITUE UM
rpyaaocTtr. OCHOBHOE M3JI02KEHUE TTPOBEICHO Ha 06a3e ypaBHEHUIT /I HU3IINX TAPIUAIbHBIX BOJIH,
[TOJIYy 9€HHBIX TIPU TOMOIIH TuddOePEeHITIATIbHOIO TPUOIMKEHNS, IPE/IJIOZKEHHOTO PAHEE ABTOPAMU.
DTUM METOJIOM HOCJIEI0BATEIBHO PACCMOTPEHBI IPOIECCHI T paccestnusi, (OTOPOXKICHNS TTMOHOB
Ha muoHax, N paccestHUs, a TaKKe JIEKTPOMArHuTHbIe (hopM(paKTOPHI TMOHOB U HYKJIOHOB.

Kuawnra paccunrana Ha CTYJEHTOB CTapIINX KyPCOB, ACIUPAHTOB M HAYYIHBIX PAOOTHUKOB, 3aHUMA~
FOIIUXCS TEOPETUIeCKON (pu3nKoit n (HU3MKOHN JIEMEHTAPHBIX YACTHII,

— Ha anrmmiickom sizbike Dispersion Theories of Strong Interactions at Low Energy, North—
Holland, 1969.

Teopust kpanToBanubix noseit. C6. Pazsutue dusnkn 8 CCCP, M., Hayka, 1967, kaura I,
c.3-18 (B.B. Mengenes u B.I1.I1aBos).

Kparkwuit 0630p nCTOPUIECKOro pa3BUTHS U COBPEMEHHOTO COCTOSIHUS T€OPUM KBAHTOBBIX IOJIEH C

aKIEHTOM Ha, BKJIAJ[ COBETCKUX (PU3MKOB.

Orpanudennst Ha AMILUIATYy PaCCesiHUs B JIUCIEPCUOHHOM MeToie, B ¢6. Pusnka Bbi-
COKMX DHepruii n Teopusi snemeHTapHbix dactuy, Kuwes, Haykosa [ymka, 1967, c.744-52
(1.®.I'unsbypr).

KopoTkoBoiHOBOE OTTa/IKUBAHKE B HUZKOHEPreTHIecKoM paccesiunu, 1P 6 (1967) 400-11;
Sov. J. Nucl. Phys. 6 489 (1967) [19 XII 66| (B.B. CepeGpsikoB).

IIpeytozken MeTOJ| yueTa BHICOKOIHEPIETUIECKAX BKJIAJIOB B yPABHEHUs /Il NAPIUAIbHBIX BOJIH
HU3KOIHEPTETUYECKOr0 paccestius. J[JIs CUMMETPUYHBIX aMILIATYJ 9TH BKJIAJIbI HOCAT XapaKTep
orTaskuBanus. Ha npumepe $, p-IIMOH-IIMOHHOIO PACCESHUSI TIOKA3AHO, YTO Y4YEeT 3TOI0 OTTAJIKU-
BaHWs, ONUCHIBAEMbIl "KOHCTAHTON KOPOTKOBOJIHOBOIO B3aMMOJEHCTBUs"Y, MOXKET CYIIECTBEHHO

U3MEHUTDH JIJINHBI paCcCeAHUsdA U INMNPUHBI HUSKOIHEPIreTUYIECKUX PE30HaHCOB.

KoporkoBosiHOBbIE BKIIa bl B HU3K09HepreTudeckom N paccesinuu, SP 6 (1967) 625-33;
Sov. J. Nucl. Phys. 6 454 (1967) (B.U. Jlenapen u B.B. Cepebpsikos). [13 1 ’67]

IIpoBesen moryheHOMEHOJIOITIEeCKNi YIeT BHICOKOIHEPTeTHIECKAX BKJIAI0B B HU3KOIHEPIeTUIe-
ckoe mN-paccesune. [lokazaHo, ITO 3TOT y4eT TPUBOJUT K BBIPAXKEHUAM JIJIST S- U P- BOJIH, OT-

smaaronuxcst oT dopmyn Uy — Loabnbeprepa — Jloy — HambOy ma wrensr dopmdakToproro tura.
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93.

o4.

95.

26.

o7.

o8.

Iomxomsituiit BEIOOP apaMeTpPOB MO3BOJISIET JOCTUIHYTH XOPOIIEro COIVIACUS C IKCIEPUMEHTAJIb-
HBIMU JAHHBIMEA [ JJIUH PACCESTHUA U SHEPTeTUIECKOro xoma ¢da3. Hacts popmdpakToOpoB oTpa-
JKaeT BK/IABI KaHaja 77 — NN, I COOTBETCTBYIOIINE IIAPAMETPBI MOI'YT ObITh OTOXKECTBIICHBI C
MaCCaMU p- U 0- ME30HOB.

OrrocuresnbHo npaBuit cymm st 7w u wN paccesinusi, 1D 6 (1967) 638-44; Sov. J. Nucl.
Phys. 6 463 (1967) [28 1 67| (11.11.OpJioB).

IMokazaHo, 4TO MpaBUIa CYMM JJIs 7T T-PaccesiHus, oy deHuble B pabore [15] Ha ocHoBanuu mpes-
crapyieanst ManenbctamMma, MOTYT OBITh HAail/IEHbI U3 CTPOTO JIOKA3aHHBIX JIMCIIEPCHOHHBIX COOTHO-
menuit o § npu dukcupoBaHHoM t. COOTBETCTBYOMME MPABIMIA CyMM it mIN- paccesHusi OKa-

3bIBalOTCs IKBUBAJIECHTHBIMU IIpaBUJJIaM CYMM, PaCCMOTPEHHBIM TamuiabronoMm u By.HKOKOl\fl [16]

Energy Behaviour of §0-Phase Shift in 77 Scattering, Phys. Lett., 25B (1967) 138-9 [9 VI
'67] (B.B. Cepebpsikos).

Ha ocmose kiracca pemrennit, npesjokennbix B pabore Ne 51, obcyx1aeTcss BO3MOXKHOE SHEPTETH-

JecKoe moBejieHne "00JIbIoi " M30CMHTJIETHON S-BOJIHBI T PACCEsTHUS.

Divergent Sum Rules and Universality of Short-Range Repulsion, Nuovo Cim., 51 A, 878-
81, 1967 |28 VIII 67| (B.B. Cepebpsikos).

Wcxons u3 npejicraBienus o6 3O@PEeKTHBHOM KOPOTKOBOJIHOBOM OTTAJIKMBAHUM n3 paboTsr Ne 51,
BBEJICHBI " DACKOJISAITIEC TPABIIA CyMM " s KOMOMHAIMI aMIJIATY/L PA3JIAIHBIX MIPOIIECCOB, JI0-
CTATOYHO OBICTPO YOBIBAIOMINX IIPH OOJIBITNX dHEPrusax. Ha 9Toit 0CHOBEe yCTAHOBJIEHBI HHTETIPAJIb-
HBbIE COOTHOIIEHHST MEXKJY AMIUINTYJAMU YIOMSHYTBIX IPOIECCOB, O6iu3Kne K "IpaBHIaM CyMM

[PU KOHEYHBIX SHEPIUsIX IOJYIeHHBIX HECKOJBKO paHee B padore [17] Ha apyroii ocHOBe.

f1968

S—BOJIHBI B HU3KO9HEPreTnIecKoM 77 — paccestuuu, P 7 (1968) 170-7; Sov. J. Nucl. Phys.
7 (1968) 123 [15 V 67| (B.B. Cepebpsikos).

IIokazano, 9TO y1IeT KOPOTKOBOJTHOBOTO OTTAJIKWBAHUS B HI3KOIHEPTE€TUIECKOM T T-PACCETHUN MO-
2KeT TMPHUBECTU K MAaJIOif OTPHUIATEIHLHON S-BoJiHe B KaHate | = 2 W K aHOMAaJbHOMY ITOBEJIEHUIO
s-BoJtHbI B Kanaje I = 0. 910 aHOMAJILHOE TIOBEJIEHNE OIPEJIEISAETCs MOSIBJICHIEM HIU3KOYHEPreTH-
1eCKOT0 TIOJIIIOPOTOBOTO HYJ/IS B TAPIUATLHOIN BOJIHE a). YCTaHOBJIEHa BO3MOKHOCTL COOTBETCTBHS
IIOJTyI€HHBIX PEIeHNN ¢ Pa3JINIHBIMI SKCIEPUMEHTAJIBHBIMA CBEJIEHUSAME O ITHOH-IIMOHHOM B3au-
MozieficTun B Kanayax I = 0, 2.

Model for the s- and p-wave wN scattering, Nucl. Phys. B6 (1968) 607-16 [23 Jan ’68|;
(V.V. Serebryakov)

A generalization of the CGLN equations for the s and p partial wawes of low-energy pion-nucleon
scattering is constructed which explicitely takes into account the contributions from the 7w — NN
annihilation channel with the aid of an effective Lagrangian. It is shown that these equations
describing only the long-range effects can not give a simultaneous quantitative description of s and
p waves, and the 33-dominant solution leads to a contradiction with the universality of the vector
interaction in the effective Lagrangian.

A simple way of accounting the short-range effects with the aid of phenomenological repulsion
potentials is suggested. In the static limit a solvable system of equations for the s and p waves
is obtained. Its 33-resonance solution leads to a reasonable agreement between the experimental
values of all scattering lengths, the 33-resonance parameters and the constants of the effective
Lagrangian, satisfying the Sakurai condition of universality.

OMIUpPUYIECKHEe MaCCOBblE 3aKOHOMEDPHOCTU pPe30HAHCHBIX cocrosuuit, Td-48; Jlokiraapr

AH CCCP 181 (1968), 837-9 [26 IV ’68]; Sov. Phys. Dokl. 13 (1969) 776-8
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99.

60.

61.

62.

63.

64.

65.

HOJIy‘IeHa IIPOCTad CIEKTPOCKOIINMYECKad KapTUuHa JIJId 3HAUYUTEJIbHOI YacTU Me30H-ME30HHBIX W

Me3OHf6apI/IOHHbIX JABYXYACTUYIHBIX PE3OHAHCHBIX U CBA3aHHDBIX COCTOSHUI B TepMHUHaX CIICIUAJIb-

HOM sHepreTmaecKoil mepemennoit z;, = (M57)? — m? — mi, rae m;, My — Maccsl IPOLYKTOB

OCHOBHOI'O JABYXYaCTUYIHOI'O pacCIiaJaa.

[Tokazano, 9To BHYTPH MyabTHILIeToB JU wmema o memsiorcs maso, a cpeamme saadenus x(J)

00pa3yIioT MPOCTYIO CIIEKTPAJBHYIO IOCIEI0BATE/IHbHOCTh KBA3U—KBUIUCTAHTHOIO THUIIA.

K Bompocy o Teopun cesizanubix cocrosinuii, T®-49; /lokn. AH CCCP 181 (1968), 1097-9
[26 TV ’68|; Sov. Phys. Dokl. 13 (1969) 786-8

ABammsupyeTcst CMBICJI KBAHTOBAHHS MepeMeHHoft © = s — m? — M? u3 npeapytymeit paboTer 57.
ITokazano, 9TO ¢ MOMOIIBIO YCJAOBUS KPOCCUHI—CAMMETPUU KBAHTHI T MOT'YT OBITH BBIPAYKEHBI Ue-
pPe3 KBaHTHI {-HHBAPUAHTHOIO KBaJparTa Hepeadn uMiryiabca. ObcyKmaercs MIpUINHa, OTCY TCTBUS
S-ypOBHEIl B IyIaBHO# cepun x-ypoBreit. [Ipemonaraercst, 970 OHO CBSI3aHO C MPOSIBJIEHUEM KBap-
KOBOH CTPYKTYPHI aJIpOHOB Ha paccroguusax < 104 e¢m. Bemencrsue storo 7, K, N — 9acTuist

AMEIOT HanboJee KOMIAKTHOE KBapKOBO€ AIPO.

1969

O6muit xapakrep KBaHTOBaHUs TpaekTopuil Peike, mucbmo B pegaknuto 5P 10 (1969)
670-1; Sov. J. Nucl. Phys. 10 77?7 (1969)

"KpanroBanue'" rpaexkropuii Pemke 00cyKgaeTcss B TepMUHAX IIEPEMEHHOM X, BBEIEHHON B pabo-
re Ne 58. TIokazaHo, 9TO B 9TUX IIEPEMEHHBIX KOI(DDUIUEHThI (He TOJHKO HAKJIOHBI, HO U "BBICO-
Thl") OCHOBHBIX ME30HHBIX U GAPUOHHBIX PE30HAHCOB, BO IE€PBLIX, IPAKTHYECKH [IOCTOSIHHBI BHY TPH
mysbruiieros SU(3) u, Bo Bropuix, 6msku k 1/2 u 1.

KopoTKoBOTHOBOE OTTATKMUBAHNE B HU3KOYHEPreTHIECKUX B3amMojeiicTeusax, B cb. [po-
bnemobl Teopet. dumzuku Hayka, M., 1969, ¢.278-82.

Kparkwuit 0630p pesynbraTos pador Hameil HoBocubupcekoii rpynusl (Ua-T1 Marematnkn CO AH
CCCP) no Teopuu paccesitusi aJipOHOB B 0bJsiacTu Hu3KuX suepruii. [lokpeiBaer nybaukarmu 1962—
1968 rr , B T.4. paborsr NeNe 34, 35, 47, 51, 52, 53, 54, 56 u 58.

The Puzzles of Elementary Particle Spectroscopy, in Atti del Convegno Mandeleeviano,
Torino-Roma, 1969, 327-40.

Tekct momynomyssiproit siekiuu, npountanuoit Ha Mennereesckom Komnrpecce B Typume.

1970

CaoiicTBa TpaekTopuii noyocos Pemzke, npenpuntr ONAN P2-4726 [01 X '69|; YVOH 102
(1970) 87-104; Sov. Phys. Uspekhi 13 (1971) 599-607.

Pacmmmpennsiit TekcT 0630pHOTO JOKJaa, mpodntannoro na uHayunoit ceccun OA® AH CCCP,
Jlennnrpam, mait 1969 r. Britouaer pesynbrarsr padbor NeNe 48 — 60.

Self-sustaining Regime for Regge Trajectories. Phys. Lett. 32B (1970) 635-7 |30 VII '70].
The question of correspondence between the data on baryon Regge trajectories and the spectral
representation without an additional linear term is considered. The hypothesis of "self-sustaining
regime"for trajectories is formulated and its consequences are discussed. The determining role of
inelastic contributions to I'ma is established. We propose the hypothesis of the cascade mechanism
of forming of the total resonances widths.

Short-Range Repulsion and Broken Chiral Symmetry in Low-Energy Scattering, Kuesckuii
upenpunt UT®-69-71, 75¢ [6 X1 '69]; Fortsch. der Physik 1970 18, 527-76 (B.B.Cepebpsikos).
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66.

67.

68.

Pabora npeacrapisier coboii CyIecTBEHHO U3MEHEHHbBIH BapuaHT TJ1aBbl " KOpoTKOBOIHOBOE OTTAI-
KuBaHue'" aHrInicKoro u3gannsd KHuru " JIucrnepcuoHHble TEOPUN CUJIBHBIX B3aUMOIEHCTBUI 1pu
HU3KKX dHeprusax' (B pycckoMm uzganuum Ne 52 371oif riasel Her). B orimdme or aHrmMiACKOro Ba-
pHAHTA MBI UCIOJIH30BAJIN TIOHATHE KUPAJIHHON CHMMETPHUU U €€ CJIEJICTBUS JIJIsT XapAKTEPUCTUK
HUBKUX SHEPTHil CUJIBHBIX B3aMMOJEHCTBII KaK 'PAHUYHBIX YCJIOBAN HA PEIeHNe JUCIIePCAOHHBIX
ypaBHeHuii. Beesenue "moreHuaios " KOpOTKOBOJIHOBOIO OTTAJIKUBAHNUS B yPABHEHUs IIPU MaJIbIX
SHEPrusiX Jisi HU3KUX TAPIUAIBLHBIX BOJH CIEIAI0 BO3MOXKHBIM YCTPAHEHHE OCHOBHBIX TPYIHO-
creit ancro yupyroro (YYHD) HuskosHeprernaeckoro npubiamzkenns. VITak, B IPUHIAIE, IMEETCsT
BO3MOXKHOCTb IOJTyYEeHUsI PEIIEHUsT C MAJBIMEI S-BOJTHOBBIMU JITMHAMU U IMTHPOKAMHI PE30OHAHCAMU.
Wcnonp3oBanue ycJioBUil JjIsi IIOPOTa, BBITEKAKIUX M3 KAPAJIBHOW CHUMMETPHUH, IO3BOJISIET HAM
(1Ipu OIIPE/IEJICHHBIX JIONOJHUTE/ILHBIX YCJIOBUAX ) BBIPA3UTH IIADAMETDLI PACCESHUS OCHOBHOI'O Pe-
30HAHCA Yepe3 XapaKTEePUCTUKH IMHOHHOIO pacuaa. [IpegcraBiieHbl (hOPMYIIBI, C TOMOIIBIO OJIHOM
U3 KOTOPBIX Macca M, p-Me30Ha BbIParkeHa depe3 MacCy IIMOHA M KOHCTAHTY paciuaja fr U3 yCJIOBHs
NCAT; npyras Bbipazkaer muputy I', p-Me30Ha depes fi, fr 1m, (06001eHneM XOPOIIO H3BECTHBIX
KSFR coorHolenuil, yYnTHIBAIOIIUX yHATAPHBIE HONPaBKH). CXONHbIE PE3yJIbTaThl ObLIU 10y e~
ubl 11t Agz pesonanca B mIN paccestHun. TakuM 06pa3oM, UCIOIb3Ys TPUOJIMKEHIE HAPYIIEHHOM
KUPAJBHOW CUMMETPUHU ¥ YHUTAPHBIE JUCIIEPCUHOHHBIE YPABHEHUS JIJISI HU3KOIHEPIeTHIeCKOTO T
u wN paccesiHus, Mbl TIOJIY YU MACCHI, BPEMEHA YKU3HU U KOHCTAHTHI B3AUMOJIEHCTBUS JIJIsl PE30-
HAHCOB B P-BOJIHE, UCIIOJIB3Ysl TOJIHKO MACCHI TMOHOB U HYKJIOHOB, UX BPEMEHA »KU3HU U KOHCTAHTY
Baaumoeiicreus Pepmu. (Pabora mosoxena Ha cosemanuu 1o dbusuke Boicokux suepruit 8 1T

AH VCCP, okrs16pb 1969 1)
1972

Elastic and Quasielastic Hadronic Interactions, Tpyabl Mexa. wkonsi OUAN-UEPH no
huzuke Boicokux sHepruii 8 Bapre 1.2, Uzx. ONAN, 1972, ¢.7-91

Text of lectures given at the Varna JINR-CERN Summer School in June, 1971. The level of
presentation is rather simple in the beginning, but becomes more complicated to the end. These
lectures really can serve as an "invitation"to a more serious study of the theory and phenomenology
of strong interactions.

A Soluble Realistic Model for I = 1 and I = 0 7w Scattering, Nucl. Phys. B47 (1972)
189-199, (N.Johanneson).

Using the small I = 2 s-wave as an input we get a soluble set of equations for I = ¢ = 0 and
I = ¢ = 1 partial waves of low-energy pion-pion scattering. The simplest solution depends omly
on 2 arbitrary constants which we fix with the aid of PCAC threshold predictions.

The obtained solution shows that the account of a small negative ReAs improves the result obtained
earlier in NeNe 56, 65. The &1 and &) phase-shifts become more close to the experimental values.
The typical figures are now m, ~ 750 — 800, I, ~ 200 — 300 and §3(m,) ~ 60 — 70° instead
of m, ~ 940, T, ~ 260, 63(m,) ~ 45° from paper [|. The &) energy behaviour is close to the
"down-down"experimental solution from the analysis of 7N — 77N and does not pass through a
resonance, but rather has a wide maximum at W ~ 1 GeV.

VibTpaduoieToBble ACUMIITOTUKN IIPU KOHEYHBIX TEPEHOPMHUPOBKAX KOHCTAHT CBSA3M, B
C6. Wkona monopbix ydeHbix no dusmke Bbicokux sHepruii VMza. OMAN, 1972, P2-6867,
141-64.

Tekcr Jekruit, comepKanmx 0030p TUIOTETUIECKUX BO3MOXKHOCTel B mepeHopmupyemoit KTII ¢
KOHEYHBIMHU IIEPEHOPMUPOBKAMHI 33 CYET HEIIePTYPOATUBHBIX BKJIAIOB.

PaccmarpuBaercs 3aa4a onpeesienns yibTpadUOJeTOBBIX ACUMIITOTAK IIPOIATATOPOB U BBICIINX
dyukuuit 'puna B pamMkax MeTojja peHOPMAJIM3AIMOHHON rpybl. Buavase (pasmenst 1 u 2) aa-

HO KpAaTKOe OIMCAHNE OCHOB METO/a U (DOPMYIUPOBKA (DYHKIIMOHAJIBHBIX I'PYIIOBBIX yPABHEHUIA.
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69.

70.

71.

72.

73.

74.

B pazmene 3 npoeeneHo pereHue (pyHKIMOHAJIBHOIO yPABHEHUs JJIsi HHBAPUAHTHOIO 3apsijia U
obcyxmaercsa ypasuenue ['esui-Mana-Jloy. Paznen 4 comepzkur perienne OyHKIIMOHAIBHBIX YPaB-
HeHuil jj1s Beiciux GyHKmit ['puna, Koropoe mposeeHo merogoM OBcsHHuKoBa. [lokazano, 9To
IUIIOTE33 O KOHEYHBIX aCUMIITOTHYECKUX 3HAYCHUSX NHBADUAHTHBIX 3apsAJOB ( T.e. KOHEUHBIX IIe-
PEHOPMUPOBKAX KOHCTAHT CBSI3U) NPUBOJIUT K CTENEHHOMY ACHMIITOTHYECKOMY HOBEJICHUIO IS

[IPOIIAraTOPOB U BBIPAXKEHUSIM MACIITA0OHO-UHBAPUAHTHOIO THIIA JJIA BhICHINX GyHKIn# ['puna.

[III-B3auMoseiicTBIE TIpH HU3KUX SHeprusix. Tam ke, crp. 249-304 (B.P. lapcesanmuin-
BUJIN).

Tekcr jieknuii Ha MKOJIE JJis MOJIOBIX dkciepumenTaropos. Conepzxut pasgednst: (1) Posib w1 B3a-
umojieficTeuil B dusuke agpoHos, (2) Merospl HABIIONEHAS W SKCIEPUMEHTATbHAsT HHMOPMAIHS,
(3) Crporue pesyibrarsl Teopun, (4) Monenu 7 B3aumogeiicrsus, (5) 3akmodenue. Jlur-pa — 43
HauM.

VibrpaduosieToBble aCUMITOTUKY MIPOIIAaraTropoB u Boiciux Gyukiuii ['puna, [Ipenpunt

ONAN P2-6938.

PaccvmoTpena 3amada anananza yabTpadHOETOBBIX ACHMIITOTUK BRICINX (GyHKIuil ['pura B KBaH-
TOBOIl TEOPUU IOJIT METOJIOM PEHOPMAJIN3AIMOHHOM TPyl Pentenne GbyHKIMOHAIBHBIX YpaBHE-
Huil muist Beiciux Gyaknuit I'puna nposejieno meronom OBcsiHHUKOBA. [loKazaHno, 9To CTereHHbIe
ACUMIITOTUKH JJIs IPOIIAraTOpOB W aBTOMOJIE/bHBIE BbIpaXKeHWs st Bhicux (yHkimit ['puna
MOTYT OBITH MOJIy9YeHbI KaK [IPU KOHEYHBIX, TAK ¥ IIPU OECKOHEYHBIX IIEPEHOPMUPOBKAX KOHCTAHT
CBSI3M.

1973

Ultraviolet asymptotics in Quantum Field Theory and Scale Invariance, JINR preprint
E2-7082 [18 III '73|; Nucl. Phys. B62 (1973), 194-202 [21 V '73|.
High-energy asymptotic behaviour in quantum field theory is studied on the basis of the differential

Lie equations of the renormalization group. These equations are used in the Ovsiannikov-Callan-
Symanzik form.

The connection between scale-invariant asymptotics and the type of coupling constant renormalization

is established. It is shown that power asymptotics correspond to finite as well as to some class of
infinite coupling constant renormalization. A special case of power asymptotics in which it is
possible to assign anomalous dimension to field operators is given.

Ultraviolet Behaviour of Spontaneously Broken Gauge Theories, JINR preprint E2-7320
[12 VII ’73|; Phys.Lett. 47B (1973) 359-60 [1 X ’73]. (V.V. Belokurov, D.I.Kazakov,
A A Slavnov, A.A. Vladimirov)

The asymptotic invariant coupling in the repulsive o interaction is shown to be finite in the second
logarithmic approximation. It leads to spontaneously broken gauge theories free of UV troubles.

BeepeHune B Teoputo KBaHTOBaHHbIX nonei, 2-oe uza. M., TPOMJI — Hayka, 1973 33,3 m..1.
(H.H. Boromo6os).

B sTrom m3manum BHECEHBI M3MEHEHUsI B HEKOTODBIE PAa3esibl, OTPAYKAIOIINE PA3BUTHE TEOPHUHU 34
nocaeaane rogel: CyrnecTBenHo mepepaboran 1. 26, B KOTopoM 0OoJiee TOAPOOHO m3JokeHa R-
onepamust. Momudunnpoano usjoxkenue riaapbl "IucliepcuoHHBIE COOTHOIIEHUS Ie 100aBJIEHO
npesacrastenne Mocra-JTemama—Jaiicomna.

Penopmaiinzaimonsas rpyIina 1 yJIbTpaduoJIeTOBbIE aCUMITOTHKI KBAHTOBOIIOJIEBBIX TEO-
puit, U3a. Tounucckoro YuuBepcurera, 1973 , 48c.
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75.

76.

e

78.

Jlekmuu (HosiGpps 1973 1) 3HAKOMSAT ¢ TEXHUKOH HCCJIE0BAHUS YIbTPahUOIETOBBIX ACHMIITOTUK
KBAHTOBOI TE€OpUH I0JId, OCHOBAHHOM Ha MeTOJ/le PEHOPMAJIU3aIlMOHHONR I'PYIIBI, U ¢ COBPEMEHHBI-
MH [IPUIOKEHUAME 3TOM TEeXHUKU K DALY aKTyaJIbHBIX 3aJad.

Bemen 3a KpaTKuM U3JI02KEHHEM OCHOB METOIA, HOCSIIEN0 B OCHOBHOM CITPABOYHBIN XapakTep, IMo-
JPOOHO M3JIOZKEH 00NN AHAIN3 TPYIIIOBLIX YPABHEHUIT [I)Isi HHBAPUAHTHBIX 3aP0B, NCCIEI0BAHA
IpOCTas MOJIe/Ib CKAJISIPHOTO IOJIsI ¢ caMoeiicTBreM ¢, a Takske JaH 0630p HOBEHIINIX Pe3y/IbTaTOB

B MOJIEJISAX, comepzkammux moss fura-Muica.

1974

Amnanus meonpeieleHHOCTH S—has3bl TT—PACCEHUs Ha OCHOBE JMCIIEPCUOHHBIX COOTHOIIE-
uuit, npenpuar ONAN E2-7221 10c [4 VI ’73]; AP 19 (1974) 188-91; Sov. J. Nucl. Phys.
19 (1974) 98, (C.B. Tonockokos).

The 6/=0 uncertainty is analysed by means of dispersion relations for forward scattering. It is
shown that the solutions without resonsnce in the vicinity of M, are essentially favoured. The
ambiguity of ) around 1 GeV/c can not be removed by using currently available experimental
data.

VibTpadunoeToBble ACUMITOTUKY B IIPUCY TCTBUN Heabe/IeBhIX KATUOPOBOYHBIX TT0J1eit, E2-
7562, 28c; TM® 19 (1974) 149-62; Theor. Math. Fiz. 19 (1974) 415-25. (B.B. Benokypos,
A.A. Banagumupos, /I.U. Kazakos u A.A. Cuasuos) |4 XII '73|.

Paccmorpen kiace Teopuit mosa Aura-Muinica, B3anMoIefiCTBYIONIETO CO CKAJIAPHBIMA U CIIMHOP-
HBIMU TTOJISIMU, BKJIIOYasl MOJIEIM CO CIIOHTAHHO HApYIIEeHHbIME cuMmMeTpusamu. [lokazano, 1To Bce
JIOCTATOYHO MIPOCTHIE MOEN TOIOOHOTO THIIA, 3a UCKJIIOUeHneM Oe3mMaccoBoro ot Aura-Muica,
B3aMMO/IEHCTBYOIIErO JIUIIh ¢ (ePMUOHAMHU, IPUBOISAT K BBIXOJLY 3& PAMKY CJIa00U CBsI3H, 110 Kpaii-
Hell Mepe 110 OJ[HOH 13 KOHCTaHT B3anMojieiicTBust. OIHAKO CYIIECTBYET BO3MOKHOCTD, IIPH KOTOPOiA
B y/bTpaduoieToBoM npezene 3hdeKTuBHAS KOHCTAHTA Y€TBEPHOIO ME3OHHOI'O B3aMMOI€HCTBUS
CTPEMUTCA K KOHEYHOMY 3HaAYE€HUIO, & AHI-MUJIJICOBCKad KOHCTaHTa — K HYJIIO. yqu JOIIOJIHUTECJIb-

HOT'O IOKaBCKOT'O B3aHMO,ILefICTBHH Ka9eCTBEHHO HE MEHAET 3Ty KapTUuHy.

Penopmasiuzanuonnas rpyiia B HepeHOpMUpYeMoit Teopun nossi, E2-8027, 13¢ [17 VII
'74]; Uss. BY3'0B, cep. dusuka, 1974, N12, 23-9 (1.1. Buaoxunnes u A.B.Edpemos).

OyHKIMOHAIBHBIE YPABHEHNUS PEHOPMAJIM3AIMOHHON TPy bl (DOPMYJIUPYIOTCS JIJIsE TEOPHiA € pas3-
MEPHBIMIA KOHCTAHTAMU CBSI3U. YCTAHABIMBAETCS CTPYKTYPa OOIINX PENIeHUil YPABHEHUS IS MH-
BapuaHTHOTO 3apsiga. Ocoboe BHUMAHUE YJIeJIEHO MOJEJISIM ¢ OTPHUIATETFHON MaCCOBON pa3MepHO-
CTBIO KOHCTAHT CBsi3U (T.e. MOJIEJISIM, HEDEHODMUPYEMBIM B OOBIUHON T€OpUN BO3MYIIEHUIA ).

CoorBercrBre 00X peIIeHUil B yJIbTPadUOIeTOBOM 00J1aCTH ¢ OOBIYHONM Teopueil BO3MYIIEHUH
[IPUBOIUT K HEAHAJMTUIHOCTH 110 KOHCTaHTe CBsA3U. JlOMOTHUTEIbHOE TIPEIIIOI0KEHEe O KOHEIHO-
CTH 9UCJIa MHBAPUAHTHBIX 3aPsi/IOB MMPOBUNT K OIPDAHMYEHUsIM Ha TapameTpbl R-omeparuun Boro-
JII000BA.

O6c¢y2kj1eHa BO3MOYKHOCTb MACIITAOHON MHBAPUAHTHOCTU HA MaJIbIX PACCTOSHUAX. B KadecTse mi-
JIIOCTPAIIAY OCYIIECTBJIEHUS 3TUX IUIIOTE3 PACCMOTPEHA O/fHA TOYHO pellaeMas HEPOHOPMUpyeMasd

HepeJIATUBUCTCKad MOJEJIb.

1975

YcjioBrue TpUIUHHOCTH B Teopuu IoJjieit, B c0. CoBpemMeHHblll AeTepMUHU3M 1 Hayka, T.2,

Wsn. Hayka, CO, HoBocubupck, 1975, ¢.265-78.

Tekcr mokana #a HoBocubupckom coBermannu 1o dpusocodckum mnpobiemam pusnku. Copepkut
o0Cy KJIeHre KOHIIEIIUN TIPUINHHOCTH B KBAHTOBOW (bM3MKe, BILUIOTH JO YCJIOBHS MPUIMHHOCTH
Borosrobosa 1j1s MaTpUIlbl pACCEsSTHUS.
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79.

80.

81.

82.

83.

Ultraviolet asymptotics of propagators and higher Green functions, IIpenpunr P2-6938 |7
11 ’73|; Tpyasr MUAH 136 (1975) 333-50

The problem of ultraviolet asymptotic behaviour in quantum field theory is considered by renormalization
group method. Functional group equations for higher Green functions are solved by Ovsiannikov
method. It is shown that power behaviour for propagators and scaling-type expressions for higher
Green functions can be obtained for finite as well as for some class of infinite coupling constant
renormalization.

1976

Singular Solutions of Renormalization Group Equations and the Symmetry of the Lagrangian,
JINR Preprint E2-8974 24c [12 VI ’75]; in High Energy Particle Interaction (Proceed. 1975
Smolenice Conf.) Eds. D.Krupa, J. Pisut, Veda, Bratislava, 1976, 255-78 (/I.11. Kazakos).

On the basis of solution of the differential renormalization group equations the method is proposed
for finding out the Lagrangians posessing some kind of internal symmetry. It is shown that in the
phase space of the invariant charges the internal symmetry corresponds to the straight-line singular
solution of these equations remaining straight-line when taking into account the higher order
corrections. We have studied the model of scalar fields with quartic couplings, as well as the set
of models containing scalar, pseudoscalar and spinor fields with Yukawa and quartic interactions.
Straight-line singular solutions in the first case correspond to supersymmetry. No other symmetries
have been discovered. For the model containing the gauge fields the solution corresponding to
supersymmetry is obtained and it is shown that this is also the only symmetry that can be realized
in the given set of fields.

Causality and Renormalization Group, E2-9340 [25 XI ’75|; Lett. Mat. Phys. 1 (1976)
179-82 [30 1 °76).

We suppose that for the invariant coupling constants (ICC) the spectral representation of the
Kallen-Lehman type is valid. By combining this conjecture with the general solution of the functional
renormalization group (RG) equation it is possible to analyse the type of singularity in the coupling
constant at g = 0. For logarithmic models it is of the form exp(—1/g).

BeegeHue B Teoputo kBaHTOBaHHbIX noneid, 3-be u3a. 'POMJI "Hayka"M., (1976) 38,2 m.o.
(H.H. Boroso6os).

B rperbeM uznanuu 6ojiee OAPOOHO U3JIATAIOTCST BOIIPOCHl TEOPUH CUHTYJISIPHBIX (DYHKIUH — BBE-
JeHa HoBast ryaBa "Cunrysspable GYHKIMN U peryspusanus". 3aHoBo Hanucanbl riasbl "MeTos
dyHKIMOHAJBHOrO ycpemaenus ' u " PenopMmasinzanmuontasi rpynna 1006aB/eH MaTePUAJT II0 TTOJTHBIM
dyukiusam ['puna, a TakyKe BHECEHBI HEKOTOPbIE METOMYIECKUE YCOBEPIIIEHCTBOBAHMUS.

— Amepurkanckoe uzganue Introduction to the Theory of Quantized Fields. 3rd Ed. Wiley-
Interscience, New York, 1980.

BTOpOQ aMEPpUKaHCKOe U3/ 1aHue. HepeBo,a ClieJIaH C TPEThEro pyCCKOI'o U31aHnsd.

PenopMrpymma, IpuYnHHOCTh U HEAHAJIMTUIHOCTD 110 KOHCTaHTe CBsi3u, B 1 pyaax X Mexga,.
LIKOMbI MOJI. y4. no dmanke BoiC. sHepruli B Baky, Msn. OMAN, 1976, J12-10533, 440-60.

JleKIusi cOEPKUT aHAJN3 CHEKTPAIbHBIX (AHAJIMTUYECKUX 110 KBAJAPATy MMILYJIbCA) CBOUCTB MH-
BapUAHTHOIO 3apsijia M UX KCIOJIH30BAHUs B alllapaTe PEHOPMAJIM3AIMOHHON I'PYIIIBI ITPUMEHU-
teabHO K 3a1ade YO acumnroruku B KTII. PaccMoTpen Bommpoc o CTpyKType CHHTYISIPHOCTH TIPH

MaJIbIX 3HAYCHUAX KOHCTAHTBI CBA3U.

1977
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84.

85.

86.

87.

88.

89.

90.

Nonanalyticity in coupling constants and troubles of ultraviolet analysis, JINR preprint
E2-10217; Lett. Nuovo Cim. 18 (1977), 452-456

The structure of essential singularity in the coupling constant is discussed. It is shown that the
singularity consists of two terms: one that can be expanded in perturbation series and another
that cannot. The first term yields the asymptotic expansion. The formal sum of asymptotic series
obey specific properties which prevent obtaining physical results.

The universality of coupling constant singularity in quantum field theory. IIpenpunr OU-
AU E2-10720 (1977) (B.depdens u 1.11.Kazakos).

The structure of the Green function singularity near the origin of the coupling constant plane is
studied. The method used exploits the functional integral representation and the procedure of the
steepest descent method in the functional space. The class of renormalizable and superrenormalizable
scalar field models is considered, and the universality of the singularity is established independently
of the existence of divergences. The obtained expressions are represented via the spectral integral
over the coupling constant. The spectral function is of the form p(g) ~ (—g) “exp(—A4/g).

1978

OcHoBanne u pegakTupoBanue cepun bubsmoreka Teopermdeckori @uszuku. Ilepeson Ha
pycckuit s13. mepBoit kuuru cepun leopus PyHpameHTansHoeix [Mpoueccos P.II. @eiinmana.
M. Hayka I'POMJI, 1978.

Hosoe nznanue nomnyssipaoro yuebnuka, YOPH 124, gus 78, 197-8.

Penenzus na 57 nsnanue kauru JI.M.Biaoxunnesa "Ksanrosas Mexanuka".

1979

AHaJTHYeCKOe MPOIOJIKEHIE PE3YILTATOB TEOPUH BO3MYIIEHUN MOJIE/IN gqb‘(ﬂl) B 00JIaCTb

g > 1, TM® 38 (1979) 15-24; Theor. Math. Fiz. 38 (1979) 9-16. (/1.11.Kazakos u O.B.Tapacos).

PaccmarpuBaercs Bopoc 0 TOM, 9TO HOBOIO JIAJIM IIPOI'PECC B MHOT'OIETJIEBBIX BBIMHCJIEHUSAX U
METOJ ACHMIITOTHIECKUX OIEHOK KO3 MUIIMEHTOB Psijia TEOPUU BO3MYIIIEHU JJTsi TPOsiCHeHNs (DU~
3UYECKON CHUTyalnuu B IOBejeHnn 3(PPEeKTUBHOTO 3apsijia HAa MaJIbIX PAcCTOsIHUsIX. PaccMoTrpenne
IIPOBOJIUTCS Ha IIPUMeEPE TEOPUH cZ)‘(14). [Ipemyioxkena mporieypa MOCTPOEHUS ANMMIPOKCUMAHTOB OeTa-
GYHKIH HA OCHOBE CHHTE3a TOYHBIX KOI(MDMUIIMEHTOB HUIIIIX HOPSIIKOB U ACUMITOTHIECKIX OI1e-
HOK II0J] 3HAKOM HHTeTrPaJIbHOIO IpeacTaBienns Bopes. Ilokazano, uro B Momenu g¢* S—byHKIms
nmeer noseenne tuma 0,992 mpu g > 1.

Penopmasuzanuonnas rpyuma u yiasrpaduoserossie acumiroruku. Y OH 129 (1979) 407-
41; Sov.Phys.Usp. 22 (1979) 860-78. (A.A.Biagumupos).

The article describes in detail the method of the renormalization group and outlines the possibilities
of using it for the analysis of high-energy asymptotics in the framework of quantum field theory. The
renorm—group formalism is constructed for an arbitrary scheme of renormalization. The exposition
is based on the concepts of effective charge and effective mass. Principal attention is given to the
problem of deriving reliable information about the UV properties of quantized-field models on the
basis of perturbation calculations. A summary of the results of such calculations for a wide variety
of models is given.

Acumnrornueckue psijibl B KBAHTOBO-TI0JIEBBIX acuMiTorukax, TOM 40 (1979) 340-7; Theor.
Math. Fiz. 40 (1979) 785-9.

BCJ’IE,H 3a KPpAaTKNM H3JI02KECHUEM UCTOPUN I/ICCJ'IG,D;OBaHI/Iﬁ IO OIIPEIEJICHNUIO aCUMIITOTUK B KBaHTOBOU
TEeOPpUHU I10JIsI U3J1aracTcsd COBpEeMEHHOE COCTOsAHUE BOIIPOCa. O6cy>K,zLaeTc51 POJIb aCUMIITOTUYIECCKUX
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91.

92.

93.

94.

95.

96.

PSIZIOB B PEHOPMIPYIIIOBOM aHAJIM3€ aCUMIITOTUK U IMOJPOOHO aHAIU3UPYeTCs MpobjieMa BOCCTa-
HoBsieHust MyHKIuKU B(g) 0 U3BECTHBIM U3 TEOPUU BO3MYIIEHUN IIEPBBIM WIEHAM Pa3JIOXKEHUS B
CTEIEeHHO psiJi TI0 ¢ W IMOJyYeHHBIM MeTOJOM (DYHKIIMOHAJBHOIO IepeBaJja IMpPeejbHbBIM BbIpa-
KeHneM K0d(DDUITMEHTOB aCHMIITOTUYIECKOTO psijia Tipu Ooabmmx k, rae k — HOMep djIeHa psija.
ITokazano, 9TO JJIsT HAJIE?KHOTO BOCCTAHOBJIEHUSI CyMMBbI He0OXoanMa nH(MOPMAIUS O MOBEICHUN

pu OOJIBITIUX (.

CyMMEpOBaHue aCUMIITOTUYIECKUX PsIJIOB KBAHTOBOI Teopun Bo3MyIeHuii, B ¢6. [pobnemsi
kBaHTOBOI Teopun nonst Mz, OMAN, 1979, P2-12462 (/1.11. Kazakos).

JIOKJIa)T TIOCBAIIEH ACHMITOTHYECKUM PsifiaM KBAHTOBON TeOpHH BO3MYIIEHUI U MX CyMMHUPOBa-
uuio. OH CONEPXKUT CBOJIKY PE3Y/ILTATOB IO PsAJIaM, BOZHUKAIONMM B 3ajadaxX KBAaHTOBOH Teopun
oJist ¥ KBaHTOBOH MexaHuku. Paccmarpena 3ajada "cyMmMmupoBanus " psioB U, B YACTHOCTH, PO~
JIOJIZKEWHS 110 KOHCTAHTE CBA3U § PE3YAbTATOB OOBIYHON Teopun BO3MyINeHuit B obsacts g > 1.

Acumirornyeckue psifibl 1 PyHKIMOHAIBLHBIE HHTErPaJIbl B KBAHTOBOI TEOPUH I10JIs, B CO.
PyHaameHTabHble Npobaembl Teop. n MaT.consnku (Tpyast Cummnosnyma) Uzn. OMAN 1979,
J1-12831. 323-36. Pesrome 10KI18,/1a, TOCBAIEHHOTO MPOOIeMaM U3BJICTIeHIs HaAeKHOH nHdopMma-
MY U3 HECKOJIbKUX TIEPBBIX TJIEHOB aCUMIITOTUIECKUX PsAIO0B st OeTa-dyHKInn mpu anaamnse Y D
acumnroruke B KTII. CymmupoBansl pesynbrarsr paboT 1ybHEHCKON rpytibl, B T.9. NeNe 84, 85,
88, 90.

Pazputne obmux mpenacrasienuit kBantooit dusuku, IIlpupoga 1979, No.7, 11-19. Ilo-
myJsiipHast crarhbs, npuypodennas K 70-yseruio H.H. Borosotosa. Ilonpobno ocsermmena ureosrorus
byHIAMETHAIBHBIX BKJIAJIOB I00MISIPA B MUKPOCKOIINIECKY IO TEOPUIO CBEPXTEKYIECTH U MUKPOCKO-
[MIYECKYIO TEOPUIO CBEPXIIPOBOJMMOCTH C AKIIEHTOM Ha OTKPBLITHE (PEHOMEHA IMAPHBIX KOPPEJISIIHii
U CIIOHTAHHOTO HAPYIIEHUSI CUMMETPUH.

1980

®usuka Mwnkpomupa. Masenbkas Durukaoneaus, M., Nznar. "CoBerckas DHIUKIIONE-
qmsti"528¢, 53 m.u1., 1980 (penakTupoBanue u MeJKUE CTATHH).

Anannruyeckne Boraucienus Ha YBM B npunoxkennn k dusuke u maremarnke, Coobiie-
ane OVAN, 1978, P2-11547 [4 V ’78]|; Y@H 130 (1980) 113-47; Sov. Phys. Uspekhi 23
(1980) 59-77. (B.IL.I'epar u O.B.Tapacos).

O0630p COBPEMEHHOT'O COCTOSIHUSI aHAJATHIECKUX Bhramciennit na IBM. Paccmorpen psm mpo-
IPAMMHBIX CHCTEM IS AaHAJTUTUIECKNX BhIaucaennii. Haubosee moapobHo 006Cy K IAI0TCs CBOMCTBA
cucrem SCOONSHIP, CLAM, REDUCE-2, SYMBAL, CAMAL, ABTO-AHAJIUTUK, kortopsbie
BHeJIpeHbl, Jinbo OyyT BHeApsaTbess B OMAN, a takxke cucrembr MACSYMA, siBjistrotneiicst oJiHOI
u3 HanboJIee PA3BUTHIX MPOIPAMMHBIX CHUCTEM JJIsi aHAJIUTUIECKUX BhIUuciaeHnii. Ha ocHoBe ana-
JIN3a MAaTEeMATHIECKUX OIEPAIlHii, PeaJn30BAHHBIX B 9TUX CUCTEMAX, MIOKA3AHO, 9TO C UX ITOMOIIBIO
MOKHO peIlaTh IMUPOKUH KJIacC 3a/a9 (DU3UKA U MATEMATHKHU, U, B YACTHOCTHU, 389U KBAHTO-
BOI1 Teopuu 1oJist, HeOECHON MeXaHUKM, OOIIel TeOpUru OTHOCUTELHOCTH, (DU3UKU IJIA3MbI U T.]I.
Paccmorpensr 3aga4n, penterabie B O AN ¢ moMorpio cucreM Jijisi aHAJIATHIECKAX BBITUC/IEHUIA.

00630p aJpecoBaH CIEIUAINCTAM PA3JINIHBIX 00JIACTel TEOPEeTHIeCKON (DU3NKU U MATEMATHKH.

Arbitrariness in Higher Orders of Renormalized Perturbation Theory, JINR Comm., E2-
80-415, 7c¢ [25 VI "80].

1-80-415 Shirkov The formal nonuniquiness in higher orders of perturbation theory caused by the
arbitrariness in definition of the renormalized coupling constant is considered. This ambiguity not
related to observable quantities reflects in different formal expressions for intermediate theoretical
constructions, like beta-function and anomalous dimensions. We study the possibility of exploiting
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this ambiguity for the "summation"of asymptotis series arising in the renormalization group
formalism.
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97.

98.

99.

100.

101.

102.

CyMMI/IpOBaHHe ACUMIITOTUYICCKUX PATOB B KBaHTOBOM TEeOPpUH I10JI, ﬂeKLU/II/I JJIsI MOJIO/IBIX
yuenbix, Beir.25, Nzn. ONAN, 1980, 72¢ /2 VII '80/; Asymptotic series of Quantum Field
Theory and their Summation, Fortsch. der Physik 28 (1980) 465-99 (/I.11.Ka3zakos).

Jlan 0630p COBPEMEHHOI'O COCTOSIHHS BOIIPOCA 00 aCHMIITOTHYIECKOM XapaKTepe PsiJIOB TEOPUU BO3-
mymennuii B KTII. Usnaraercs meTos mepeBaja B KOHTUHYAJIHLHOM WHTErpaJe, MPUBEIEHa CBOIKA
PE3YJIBTATOB 110 ACUMIITOTHYECKUM PfAJIaM B 3aJ@4ax KBAHTOBOH TEOpUHU T0JI U KBAHTOBON Mexa-
HUKH. 3aTeM paccMaTpuBaercs mpobiema "cymMMupoBaHus "' OMOOHBIX PSIJIOB, BOZHUKAIOIIAS TPH

IIOIIBITKAaX BBIXOJA B 00/1aCTh HEMAaJILIX 3HAYCHUH KOHCTAHTLI CBSI3H.

3-Loop approximation for running coupling constant in quantum chromodynamics. IIpe-
upuatr OMAN E2-80-609, 8pp. [27 VIII "80]

The energy behaviour of running coupling constant g = o/ in QCD is discussed on the basis of
recent calculations of 8(g) in 3-loop approximation. It is shown that 3-loop g approximation can be
considered as reliable up to values g = 0.3 (at log(Q/A)? = 1.2). The possible physical importance
of g(Q) behaviour in this region is connected with mechanism of "renormalization red shift"of
effective coupling due to large positive coefficients at radiative corrections of matrix elements.

Hosbie Bosmozknoctn 9BM — anajmrudeckue Boraucienusi, Ilpuposa 1980, No. 11, 36-46
(B.II. T'epar)

KeanToBble nons, M., Hayka, 1980, 21 w.a. (H.H.Boromo6os).

Vuebuoe nocobue, paccauTannoe Ha roJoBoil Kype (64 yaca JieKiuii u Takoe ¥Ke KOJUYECTBO CeMU-
HAPOB) JIJIsl CTYJEHTOB CTAPIIUX KyPCOB (PU3MYECKUX CIEIUAJIBLHOCTE, BIEPBbIE U3y YAIOIUX IPEI-
meT. COoepKUT 1TOC/Ie0BATEIbHOE JIMHEIHOE U3JI0KEHIe TeOPUHU KBAHTOBBIX ITOJIEl OT JIarpaHKeBa
dbopmanm3Ma KJIaCCUIeCKUX PEJIITUBUCTCKUX TI0JIEH JTO TIEPEHOPMUPOBAHHON T€OPUU BO3MYIITEHUIH,
a TakKe 0030p COBPEMEHHOT'O COCTOSIHUSI.

B JlononHenust BhIHECEH TEXHUYECKUN MaTepuaJl U HabOphl yiparkaenwuii. [locieaaue npenasna-

YEHDbI JJIA KOJIJIOKBUYMOB 1 MOT'YT OBITH UCIOJIb30BAHLI JIAA CaMOO6paBOBaHI/IH.

— Awmepukanckoe uzjanue: Quantum Fields, Benjamin/Cummings Publ., Reading, 1983
388p. Hobaserno nputoxkenue "The Renormalization Group"

— Hewmernkoe nznanue: Quantenfelder, VEB Deutsch. Verlag der Wissensch., Berlin, (1984)
326pp. Bkirouaer npunoxkenue "The Renormalization Group"us amep. uzg,.

— cM, Hmke No. 155.

1981

IToporouie addekThl B 2-meT/IeBOM TPUOJINKEHUN U Mapamerpusainus peasbHoit KX,

E2-81-76 [11 11 ’81]; SI® 34 (1981) 541-5; Sov. J. Nucl. Phys. 34(2) (1981) 300-2.

HuddepennuanibHoe peHOPMIPYIIIOBOE YPABHEHUE /TSI HHBAPUAHTHOTO 3aPsI/ia PEIIEHO B IBYXIIET-
JIEBOM TIPUOJINKEHUH C yIeTOM KOHEUHBIX MACC YaCTHUIl. JTO PeIleHre UCIOIb30BAHO JIJIsl aHAJIA3a,
ToBeIeHus Oeryeit KOHCTAHTHI ¢Bsi3u B KX /I B OKpecTHOCTH TIOPOTOB POXKICHNSA KBAPKOBBIX TIap
¢ u bb. B pesyibraTe 9TOr0 aHa/IM3a YCTAHOBICH KOMMHYECTBEHHO 3aKOH M3MEHEHHs Pa3MEePHOTO
napamerpa IKaJjbl A Ipu mepexose oT TPeXKBAPKOBO 00JIACTH K HSTH- U MECTUKBAPKOBOM.

MuoromnetieBbie 3¢hbdekThl B KBaHTOBOI Teopun 1oJist, Coobmr. OMAN, 1981, P2-81-80 7c.
/3 11781/

Jlan 0030p OCHOBHBIX PE3YJIBTATOB, MOJIy4eHHBIX B Jlaboparopuu Teopermdeckoit pusnkn ONAN
B 1973-80 rojiax, KacaroIuxcs BBIYUCIEHUI MHOTOIIETJIEBBIX IMarpaMM B KBAHTOBOI TEOPHUU IIOJIA.

Haun6osee snaquMbiMmn pe3ynbTaTaMu ABJIAIOTCA: a) BBITHUCJICHNE KPUTUYICCKUX NHIECKCOB (ba3OBI:IX
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[IEPEXOJIOB HA OCHOBE YeTBHIPEXIETJIEBOrO IPUOJIMKEHNsI CKaJSIPHONH Mojiesn; 6) pacderT peHOPM-
IPYUIOBLIX (DYHKIMHA KBAHTOBOI XPOMOAMHAMUKY B TPEXIIETIIEBOM IIPUOJIMKEHUN; B) OOHAPYKe-
HUE€ OTCYTCTBHSI PEHOPMHUPOBKH 3apsija B CYNEPCUMMETPUYHON KaaubpoBOYHON Mozesn Jluorm,
Ousmma u [lepka. Bee 3Tn pacdersl BBITIOTHEHBI ¢ TIOMOIIBIO CHCTEM AHAJUTUICCKAX BBIYACICHUN
Ha 9BM u gBJsIFOTCS Ha CErOIHSIIITHUN JI€Hb PEKOPIHBIMU.

103. MaccoBbie 3aBUCUMOCTH B PEHOPMIPYIIIOBLIX pernenusx, £2-81-274 [22 IV '81]; TM® 49
(1981) 291-7 [13 IV ’81]; Mass Dependence in Renorm-Group Solutions, Theor. Math. Fiz.
49 (1981) 1039-42.

[Ipemyioxken MeTo 1 IPUOINKEHHOTO PEIIEHUS YPABHEHN PEHOPMAJIM3AIMOHHON IPYIIIIBI C YIETOM
3aBUCHMOCTe 0T Macchl 9acTuil. C ero moMOIIBIO [TOJIyYeHbl (POPMYJIBI BBICOKOH TOYHOCTH J1JIsi UH-
BapUaHTHOT'O 3aps/ia M OJJHOAPTIYMEHTHBIX PEHOPMIPYIIIOBBIX PEIICHU, COOTBETCTBYIOIINE YIEeTy
JIBYX- ¥ TPEX-IETIIEBBIX BKJIAJOB B cxeMe UMILyIbcHOro Bbrautanust (MOM-cxeme). D1u dopmysibt
[IPEJICTABJISIOT WHTEPEC ISl CIydas PA3HOMACIITAOHBIX MAacC W, B YACTHOCTHU, IJIsI AKTYaJbHOIM
3aJ1a91 yUIeTa TOPOrOB POXKJICHUS TSI2KEJIbIX KBApKOB B coBpemenHoit KX/I.

104. Vcnosip3oBaHue mporpamMm aHaJuTHIecKux BbIKJIaA0K B OUAWN, B ¢6. Matematuyeckoe
MOZLEIMPOBaHME B spepHO—uanyecknx nccnegosanusix — Tpyaer CoBerranust o MaTeMaTh-
geckoMy mogiesmposannio (lybua, ocenb 1980) Mz, OUAN /110-81-622, 1981, 76-85.

Tesucor noknana. IlepBast 9acThb comep:KUT 00630p COBPEMEHHBLIX BO3MOXKHOCTE MAaIlUHHON aJ-
rebper u ee pazsutust B OUAN. Bo Bropoit gactu 1mogpobHO M3JIaraeTcss MCTOPHUsS PEKOPIHOTO

BBIYUCJIEHUS TPEX-MIETJIEBBIX IVIIOOHHBIX JUATPAMM, CHITPABIINX BaXKHYIO PoJsib B passutuu KX/I.

105. Metoa peHOpMIpynibsl B KBaHTOBOI Teopuu 1oJisi, B ¢6. XIV Mexa. LLkona Mon. YueHbix
no ®B3, Nzx. OMAN J12-81-158, 1981, 101-49; (A.A. Baagumupos)

B nmexnusix m370KeH METOJT pEHOPMAJIN3AINOHHON T'PYIIBI ¢ AKIICHTOM Ha NMPUMEHEHUsT B KaJnO-
POBOYHBIX Teopusix. OObICHEHO MPOUCXOKIEHIE PA3MEPHOI0 PEHOPMUPOBOYHOTO MapaMerpa, 3h-
exkTUBHOIO (MHBAPUAHTHOTO) 3apsiJia, & TaKxKe Moy deHne uddepeHIMalbHbIX IPYIIOBBIX yPaB-
Henwii. Permerus noceiHux mpeacTaBiaenbl depe3 peHopMrpynnosbie dyukiun [ u . O6cyKaeH

nepexoy K "yirydnieHnoit"

TEOpPUU BO3MYIIEHUIT 1 3aBUCUMOCTh KO3(MMUIMEHTOB 3T0i HOBOiI Teopuu
OT CXeMbI [IEDEHOPMHUPOBKH. PaccMOTpeHa BO3MOXKHOCTD [IPUMEHEHUsI PEHOPMIPYIIIIbLL (COBMECTHO C
MeToJOM (haKTOPU3AIUK) JJIsd U3ydeHus "HeoJHOPOAHBIX " ACUMIITOTUYECKIX PEKUMOB, HAIIPUMED,
ri1yboko Heynpyroro paccesaus. [lokaszano, KaKk MOKHO y9IecThb 3PDEKThI OOIBITNX MACC TACTHUII,

U IPUMEHUTH PEHOPMIPYIIIOBOH aHau3 K npobseme Bemukoro O0benaeHnst B3anMOIEHCTBUIIA.

106. IMamsru FOpust Muxaitnosunaa [lupokosa, YOPH 134 355-6 (1981); Sov. Phys. Uspekhi 24
(1981) 526. (6 coaBTOpOB.)

1982

107. PenopmaJimsanuoHHasi IPYIIA, IPUHIIT HHBAPDHAHTHOCTH U (byHKIOHATbLHAS ABTOMO/EIBHO-
crb, E£2-81-801 [16 XII ’81]; Jokraasr AH CCCP, 263 (1982) 64-7; Renormalization Group,
Invariance Principle and Functional Self-similarity, Sov. Phys. Doklady 27 (1982) 197-9.
[Dec 25, 1981]

CdopmyaupoBaH HOBBII B3IVIsL HA PEHOPMAJIU3AIMOHHYIO I'DYIINTY, KaK Ha [PYIIY CHUMMETPUN
YACTHOT'O PEIIEeHUs KPAEBO 3a/1ax1, OTBEUAIONLYI0 IPEOOPA30BAHIIM, BOBIEKAIONINM ITapaMETPHI
KPaeBOro yCJIOBHsl. YCTAHOBJIEHA CBA3b ¢ OOBIYHON (CTENeHHOi) aBTOMOIEIBHOCTBIO.

OTa paboTa 00bICHUIA MOPA3UTEHFHOE TOXKIECTBO (DYHKITMOHAJIBHBIX YPABHEHUN, BOSHUKAIOIINX
B Pa3JINYHBIX ODJIACTSX TEOPETHUUIECKON W MATEeMaTUIeCKON (bM3uKwm u, B JaJabHEHIIeM, OTKPBLIA
IyTh K HNCIIOJIB30OBAHUIO peHOpl\’II‘pyHHOBbIX Hpe,ZLCTaBJIeHI/Iﬁ 1 METOJA0B B IIMPOKOM prre 3aaa4

MaTeMaTu4Ieckoil du3uku — cM., Hamp. NeNe 167, 178.
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108.

109.

109a.

110.

111.

112.

Quark Mass Effects in QCD, Ilpenpunr OUAN, E2-82-465, 7c. [17 VI '82].

Recent studies of QCD coupling @, (Q?) in the 2-loop approximation with fermionic mass effects are
summarized. The main results are: (1) An explicit expression for @s(Q?) in the 2-loop approximation
with heavy quark mass dependencies. (2) A quantitative analysis on the basis of the above-
mentioned expression for @s(Q?) of the energy dependence of the scale QCD parameter A and
the conclusion about its inadequacy in the modern energy region.

1983

KBanToBble cummMeTpun BO B3anMo/eiicTBusix qacrui, P2-82-26 [151782]; 9YAS 14 (1983)
1062-72

BeojiuTcst IOHsITHE KBAHTOBOW CHUMMETPHUU KAK CUMMETPHU, TIpuU (HPOPMYJIUPOBKE KOTOPOW CyTIie-
CTBEHHO WCIOJIB3YIOTCsI KBAHTOBBIE MPEJCTABIEHUS W KBAHTOBbIe MOHsITHs. OOCYXKIAIOTCS TpU
UPUHIUIA KBAHTOBOH cuMMeTpun: 1. IPUHIMN NEPEHOPMUDYEMOCTH (BO3MOYKHO CBEPXIIEPEHOPMU-
pyemoctn); II. npunumn jiokanabHoi KagubpoBounoit cummerpuu; 111, npuniun cynepcummerpun.

ITokazano, 4T0 B pa3BUTUN KBAHTOBON TEOPHUH OJIS STH IIPUHITUIIBI UTPAIOT IETEPMUHUCTUIECKYIO
pouib. VIx mociieioBaTesIbHOE, B UCTOPUYIECKOM IIJIAHE, UCIIOIb30BaHNEe BCe 00JIee OrPAaHNINBAET Me-

XaHU3M B3aUMOJIENCTBUSA KBAHTOBBIX IIOJIEM.

[Toprper ¢ 6amskoro paccrosinusi, [Ipuposga Ne 1, 120-2 (1983). Bociomunanus o P.B. Xoxsose.

1984

The Renormalization Group Method and Functional Self-similarity in Physics, E2-83-790,
7pp /11 XI'83/; in Non-linear and Turbulent Processes in Physics, Ed. R. Sagdeev, Harwood
Acad.Publ., N.Y. (1984) 3 1637-47.

Tekcr mokiiana Ha KoHpepeHniny B KrueBe 110 HeJIMHEHHBIM U TYPOYJIEHTHBIM IIPOIECCAM B (DU3UKE.
CoslepKUT TOMYJISIPHOE BBeJIeHNE U 0030p METOJ[a PEHOPMAJM3AIMOHHON TPYNIBI B KBAHTOBON
TEOPUU II0JIsl, TEOPUU KPUTHUIECKHX siBjieHmii u T.;1. Ha ocHOBe mpejcrasiieHus 0 QyHKIMOHAIBHOM
aBTOMO/IEJILHOCTH, BBeZieHHOM B pabore Ne 107 cdhopmynmpoBana nporpaMma ucnosb3osauus MPT
B IIIIPOKOM KJIACCE HEeJIMHENHBIX 3a[a MAaTeMaTHIeCKOl (PU3NKU.

Penopmrpynna un pyHKIMOHAIbHAS aBTOMOIEIBHOCTD B PA3JIMIHBIX 00/1acTax pusuku, E2-
83-77; TMd. 1984, 1.60, 218-223 Renormgroup and functional self-similarity in different
branches of physics, Teor. & Math. Physics 60 778-82 (1984) [3 IV '84]; Tpyabl 3 Mexa.
Cumn. N36p. Bonp. Crat. Mex. Uzn. OUAN J117-84-850, 1984, 310-21

Iana ob6rast GopMyJInpoBKa "pas/indHbIX " peHOpMAaJIU3alMOHHBIX IPYIII U3 Pa3HBIX obJiacreil ¢u-
3UKU: KBAHTOBOI TEOPUH I0JIsl, TEOPUH KPUTUIECKUX sIBJIEHUI, Teopun TypOyIeHTHOCTH, (PU3UKU
[IOJIIMEPOB, TEOPUU IIEPEHOCA U3JIyUeHUsl. DTa euHasi (pOPMYJIUPOBKA UCIIOJIb3YeT S3bIK I'PYIIIO-
BBIX IIpeobpa3oBaHuil n (PYHKIMOHAJBHBIX ypaBHEHH. B ocHOBe 3TMX mpeoOpa30BaHUil U ypaB-
HEHUIl JIEXKUT IIPOCTOE CBOWCTBO — CBOWCTBO (PYHKIIMOHAJBHON aBTOMOEIBHOCTH, SIBJISTFOIIEECS
obobrenreM 00braHOM aBTOMOAEHbHOCTH. ObCy)KIaeTcs oTamane GU3NIECKONl OCHOBBI PEHOPM-
IPYIIOBBIX MpeoOpa3soBaHuii B cucreMax ¢ OECKOHEYHO OOJIBINIUM YHCJIOM CTereHeil cBOOOIBI U

bYyHKIMOHAJIBHON aBTOMOIEIHBHOCTH IIPOCTHIX (PU3NIECKUX CHCTEM.

Penopmrpynma? 9to ouens npocro, Ipupoga Ne 8, 3-13 (1984) (H.H. Boromo6os) Iomy-
JIIPHOE BBEJICHUE B KPYT' CAMMETPHUITHBIX U TPYIIIOBBIX IPEICTABICHUIT, JIeXKaIUX B OCHOBE METOIa
PEHOPMAJIN3AIMOHHON TPYIIIEL, MIUPOKO IPUMEHSIEMOrO B PA3JINYHBIX PA3Je]aX TeOPEeTUIECKON H
Maremarnieckoit pusukn. Kparkuii 0630p Hanbosiee BasKHbIX (PUZUICCKUAX PE3YJILTATOR, MOJIyIeH-
HBIX C IOMOIIBIO C IOMOIIBIO 3TOTO METOJIA, B TOM YHCJIEe ABJIEHUs "acuMITOTHIEeCKOH cBoOObI"B
TEOPUHU CIJIBLHBIX B3aUMOJIECHCTBUI B MUKPOMHpE.
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113. Quark-Mass Effects in Scheme-Invariant Perturbation Theory, JINR Rapid Comm., 1984
No. 3-84, pp 17-25 (D.I. Kazakov) /11 X 84/

We report the results of massive generalization of the scheme-invariant perturbation theory that
represents physical observables in terms of renormalization-scheme invariant quantities. For the
functions depending on one invariant argument expressions which explicitly incorporate threshold
effects are given. Analogous generalizations of equations relating scale parameters for different
processes are obtained.

114. BeepgeHne B Teoputo KBaHTOBaHHbIX noseii, 4-oe w3, M., Hayka, 1984, 37,6 .. (H.H. Bo-
royiio6oB) Beesensl usmenenus B riaasy "Penopmanuzanuonnas rpymma.

1985

115. Mass Effects in Scheme-Invariant Perturbation Theory, in Proceed. 22 Intern. Conf. HEP,
Leipzig, 1985, v.1, 89-90. (/1.11. Kazakos) Ceknnonnsrit gokias na "Pouecrepekoit" kondepenimn
1984 r B Jlettnmure. CymMmupyetr pesysiabrarsl opuruHaababx pabor NeNe 101, 103 u, B ocobennocTH,
113.

116. Ilepenopmuposku B KTII, Coobmenne OV P2-85-6 1985 9c [?7 '84]; B ¢6. Teop. Pusuka
n ®usnka Ha Beicokute Eneprun, Codus (1988) 28-34

PaccmarpuBaercst bopMmalibHasi CTOPOHA U aHAJIU3UPYETCs (PU3NIECKOE COJEpKAHUE TPOIELY PbI
nepenopMupoBok B KTTI, ee ¢BsI3b ¢ peHOPM-TPYIION U HAJIUIUEM YIbTPADHUOIETOBBIX PACXO/IHU-
Mocreii. [TokazaHo, YT0 BOSHUKHOBEHNE pa3MePHOro "napamMerpa IIKajbl" CBI3BAHO ¢ KBAHTOBAHU-
eM, & He C yCTpaHeHHeM DECKOHETHOCTE.

117. Meron peropmrpynmbsl B ¢dusuke (2 nekiun) B Tpygax LLkons Monogbix Vuebix no KTT1
n ®BI, Uza. MI'Y, 1985, cc 160-83 IIuxm JieKIuit COMepKUT U3TOKEHIe MeToa PeHOPMAJIU-
3aIMOHHOM TPYIIIBI B TEOPUH TIOJIEH, CBSA3b PEHOPMIPYIIIB U (DYyHKITMOHATIBLHON aBTOMOEILHOCTH,
COBpEMEHHBbIEC IIPpUJIOZKEeHUA B KBaHTOBOI Teopuu 1oJIsd U APYyrux O6JIaCTHX CI)I/IBI/IKI/I.

118. PeHopmrpynna B paznunyHbix obnactsix dpusuku - 5 neknuii, Jlurorp. Usa. Kapiosa Yu-ta B
IIpare, 1985, 80c O6z30pHbIil IUKI JeKIuil, comepzKaliyil moc/ieoBaTelbHOe U3JI02KeHHe MeTo 1A
PEHOPMAJIM3AIIMOHHON TPYIITBI B TEOPUU TOJeH, CBA3b PEHOPMIPYIIIB U (DYHKIIMOHAJIBHON aBTO-

MO/IEJIbHOCTH, COBPEMEHHBIE IIPUJIOXKEHNsI B KBAHTOBON TEOPUU TOJISI U JPYTHUX 00IACTAX (PUINKU.

119. Bsanmocssisb pasimyanbix penopMrpyi, Coobrmr. ONAN P2-85-529, 1985, 12¢, (A.C.I1lymosc-
kuit u B.J.JOkasos)

Paccmorpeno cBoiicTBO QyHKITMOHAIBHON aBTOMOIEIBHOCTH psifia dbusndeckux cucreMm. ccnemo-
BaHbBI pa3Hble (DOPMYJIUPOBKHA PEHOPMIPYIIIOBBIX U IIOJIYI'PYIIIOBBIX IpeobpaszoBannii. O6Cy XK 1€HbI
ux pasimaus u obmume cBoiictBa. C MareMaTwdecKoil TOYKM 3PEHUs BBEIEHUE I'DYIIIBI IIePEHOP-
MHUPOBOK MOXKHO HPOU3BOJUTH JBYMsI criocobamu. OnuH crmocod OCHOBAH HA, BBISBJIEHUU BHYTDPEH-
Hell CHMMETPUU KOHKPETHOTO PeIeHrsi (DU3MIECKOM CUCTeMbl U OTIMCAHUU JTAHHON CHMMETPUU Ha
SA3BIKE €CTECTBEHHBIX IEPEMEHHBIX PACCMATPUBAEMON 3a/[adu. YKa3aHHBII MeTOJ [TIOCTPOEHUs pe-
HopMrpymmn ucnosb3osasics Itiokeasbeprom n Ilerepmanom, Boromobosbim u IlupkosbiM. Jpy-
roit crrocod CBsI3aH C BBIJIEJIECHIEM COBOKYIIHOCTHU MoOjiesiedl, 00ra aomux OJIM3KUMU CBOICTBAMU 1
OTVIMYIAIOIIUXCS JIPYT OT JIpyTa MaciraboM HEeKOTopoil nmepemenHoil. K sromy meromy oTHOCSATCS
nojixonbl Tenm-Manna u Jloy, Kaganosa u Busibscona, FOxnockoro. Oba yrnoMsiHyTHIX CrOCO6a

SIBJISTIOTCST IACTHBIME CJIEJICTBUSAMHU OOIEro MpUHIUIA (DOYHKIINOHAJIBLHONR aBTOMOIETLHOCTH.

120. CxemHo-uHBapuaHTHasi Teopusi Bo3MmymieHuit B maccuBnoit KX/, Sneprass @uszura 42
(1985), 768-76; (1.11.Kazaxos) Sov. J. Nucl. Phys. 42(3), Sept. 1985, 487-91

23



121.

122.

123.

124.

PesynbraThl IEpeHOPMUPOBAHHON KBAHTOBO-TIOJIEBOI TEOPUHU BO3MYIIEHUH, YITydIIEHHON METOIOM
PEHOPMIPYIIIIBI, 3aBUCAT OT CXEMbI [1€PEHOPMHUPOBOK. HetaBHo OBIIO ITOKA3aHO, ITO TaKas yJIyd-
IIeHHAs] TeOpUsl BO3MYIIEHUN MOXKET ObITh C(DOPMYIMPOBAHA B TEPMUHAX CXEMHBIX WHBAPUAHTOB.
B macrosimeit pabote, BO-1I€PBBIX, IPUBOAATCA apPI'YMEHTHI B IIOJIB3Y ITON CXEMHO-UHBAPUAHTHOM
TEOpPUU BO3MYIIEHUN, MPUMEHIEeMONl HAMU JJIsd aHaInu3a pacnaja Y-Me30Ha W CBEPXTOHKOIO Pac-
menienns J/1)-me3ona B pamkax KX/I. ITosydens: nan6osee sepostabie 3nadenus Ayrg = 230490
MsB mas f = 3 u Ag;g = 200+ 30 MsB mna f = 4. Bo-BropsIx, HocTpoeHO 0600IIeHne CXeMHO-
MHBAPUAHTHON Teopnu BO3MYIIEHUIT Ha ciiydail yuera mMacc KBapkoB. Jlyisg DyHKIMA, 3aBUCSIIIIX
OT OHOIO0 WHBAPUAHTHOIO KHHEMATHYIECKOTO apryMEHTa, IOJIy9YeHbl BBHIPAXKEHUs, KOTOPHIE SBHO
VUYUTBIBAIOT MOPOroBbie 3¢ dekThl. AHAJIOTUYHBIM 00pa30M 0000IIEHB (DOPMYJIBI CBSI3U MEXKLY

IIKaJIaMHi Pa3/JIMIHBIX ITPOIIECCOB.

[IpobaemaTnka Teopun B3aMMOAEHCTBUN IACTUIL, B CO. TEOPETUY. aCNeKTbl COBMECTHbIX SKC-
nepumenTansHeix nporpamm OUNAN ¢ UEPH u U®B3, Coobmr. ONAN P2-85-609, 96-102

Tesucer gokiaja Ha coBemmanuu B JIT®, comepzkaliero 0630p COCTOSIHUS U MEPCIEKTUBbI Y IACTHS
nybHeHCKUX TeopeTkoB B nprpammax [TEPH’a u T®BO.

Ksanrosble npunnunsl Bo B3amMmojeiicTBusx moJgeil, npenpunr OUWAN P2-85-729, 22c;
Foundations of Physics 107 (1986) 27-38

The concept of quantum principle is introduced as a principle whose formulation is based on specific
quantum ideas and notions. We consider three such principles, viz. those of quantizability, local
gauge symmetry, and supersymmetry, and their role in the development of the quantum field theory
(QFT). Concerning the first of these, we analyze the formal aspects and physical contents of the
renormalization procedure in QFT and its relation to ultraviolet divergences and the renormgroup.
The quantizability principle is formulated as an existence condition of a self-consistent quantum
version with a given mechanism of the field interaction. It is shown that the consecutive (from a
historical point of view) use of these quantum principles puts still larger limitations on possible
forms of field interactions.

1986

Kganrosast Teopust mosist, B ¢6. HayuHoe CotpygHuyecteo Cou. CrtpaH B sigepHoii du3uke,
M. Dueproaromusaar, 1986, 40-5.

Kpatkwnit 0630p Bri1aga H.H. BorosooBa u ero yv1eHnkoB B HOBeiiIiee pa3BUTHe COBPEMEHHOI KBaH-
TOBOM TEOPUH TOJIA.

Teopus B3anmogeiictenii yactuuy, M. Hayka, 1986, 9 m..1., (B.B. Benokypos)

Kuaura comepkuT m3/10KeHre UCTOPUU PA3BUTHSI U COBPEMEHHOT'O COCTOSIHUSI TEOPUHU B3AMMOJIEI-
CTBUSI 3jieMeHTapHbIX YacTull. OCHOBHAs 3a/la9a KHUIY — JIaTh KAPTUHY PAa3BUTUsI KBAHTOBOU TeO-
puu ToJIs B BUJE, JOCTYIIHOM it (DU3UKOB, He padoTaionmx B 3Toil obsractu. Hapsimy ¢ ogepkom
XPOHOJIOTUYECKOT'O Pa3BUTUA OCHOBHBIX IIPECTABJICHUI JTAHO U3JIOZKEHNE TeOPUU IIePEHOPMUPOBOK
¥ PEHOPMTPYIIIBI, KAJIUOPOBOYHBIX TEOPUil, MOIETN FJIEKTPOCTAOBIX B3AMMOIEHCTBII N KBAHTOBOI
XPOMOJIMHAMUKY, HOBeHIux obJiacTeil UccjeoBaHusl, CBsI3aHHBIX ¢ OObeIMHEHNEeM BCEX B3aMMO-
neiicTBuii u cynepcummerpueil. (st cTyIeHTOB, acCIUPAHTOB U HAYYHBIX PAOOTHUKOB PA3JIMIHBIX
dusnveckux crenuanbHOCTEA. )

— Amepukanckuit niepesos Kuuru: The Theory of Particle Interactions, (Amer. Inst. Phys.,
N.Y.,1991), 126 pp.

— IlepeBon na ucnanckuii s3uik: Guia de la Teoria Cuantica de Campos, URSS, Moscu 1997,
198pp, [28 Nov 96|
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125. Komubrorepsl B Teoperudeckoii pusuke, Coobmenne OV AN P2-86-848, 1986, 22¢; (B.I1.I'epar
u M.I"MemiepsikoB)

Pabora, nanucannas no mMaTepuaJjam Jokaaga asyx ee apropos (M.I'M. u JI.B.I11.) ua 60-ii ceccun
VYuenoro coBera OUAN 5 utonst 1986 r., comep:kut 0630p NpUMEHEHU MAIIUHHON MaTeMaTUKU B
HCCJIEJIOBAHUAX 110 TEOPETUUIECKONH M Maremarudeckoii ¢usuke, nposogumbix B OMAN. Jlaorca
PEKOMEHIAIMHN TI0 JaJbHEHIeMy Pa3BUTHIO IIEHTPAJBHOIO BbUuCanTeNbHOro Komiuiekca (IIBK)
B T[EJISIX €TI0 COOTBETCTBUSI IIPOIPAMME PA3BUTHS TEOPETUIECKUX MCCIIEIOBAHNN B OimzKaiiiieit ms-
THUJIETKE.

126. IMamsru Dpuecra [lTiokensbepra, YPH 150 (1986) 171-2, Sov. Phys. Uspekhi 29 (1986)
896. (H.H.Boromo6os, A.A.Jlorynos, b.B.Mesenen)

1987

127. Penopmrpymna B coBpemenHoii dusuke, B ¢6. Cosewarue "Penopmepynna-86" (Tpypl
koudepennun B ly6ne), uzn.OUAN J12-87-123, 1987, ¢ 9-23 Renormalization groups used
in diverse fields of theoretical physics are considered. The discussion is based upon functional
formulation of group transformations. This attitude enables development of a general method by
using the notion of functional self-similarity which generalizes the usual self-similarity connected
with power similarity laws.

From this point of view we present a simple derivation of the renorm-group (RG) in QFT "liberated”
from ultra-violet divergences philosophy, discuss the RG approach in other fields of physics and
compared "different” RG’s.

— To ke Ha anri. s3. : Renormalization Group in Modern Physics, Intern. J. Mod. Physics
A 3, 1321-41 (1988); in Renormalization Group, WS Singapore, 1988, 1-32.

128. Mexynaposnoe Cosemanne "Penopmrpynmna-86 YPH 152 (1987) 541-3; Sov. Phys. Uspekhi
30 (1987) 654. , (/[1.11.Kazakos)

Kparkas nadopmanmst 0 MexKIyHAPOIHOM coBellanuu, npormreainem B [lybue B aBrycre 1986 r.

129. IT.A.M./lupak u cTaHOBJIEHUE MPEICTABICHIN KBaHTOBOI Teopun nosst, YPH 153 (1987)
59-104; Sov. Phys. Uspekhi 30 (1987) 791-815. (B.B.Mezgesen)

Wcropuaeckuit 0030p pa3BuTusi KBAHTOBOI TEOPHUH I10JisA OT KOHIEe 20X I'T [0 HAIINX JTHEH C aKIeH-
TOM Ha OCHOBONOJaramorume BKaaael Jupaka. ComepKuT aHHOTHPOBAHHBIN CHUCOK JINTEPATYPHI.

This paper celebrates a double anniversary. In 1987, P.A.M.Dirac (1902-1984) would have been
85 years old and in addition it was 60 years ago that Dirac’s paper on "The quantum theory
of emission and adsorbtion of radiation"appeared. That paper laid the foundation for modern
quantum field theory. The appearance and evolution of the basic concepts and representations of
quantum field theory are presented here more from a logical than a historical aspect. Special note
is taken of the important role played by Dirac in this processes.

130. Hossriit meTom Teoperndeckoit husuku, B ¢6. Hayka n Henoseuectso, uzn. 3uanne, M. 1987,
127-39.

[TomyssipabIil paccka3 0 HOBOM MeTOJe TEOPETHIECKUAX UCCIIEIOBAHUIN - METO/I€ PEHOPMAJIN3AIIOH-
HOI I'DyNIIBI.

Ksanrossie nosist, Bupryasbibie mporeccsr, [lossipusanus Bakyyma, DdderkTuBHblit 3apsi, PenopMrpyr-
I1a B KBAHTOBOU Teopuu 110Jisi, PeHopMIpyIimna B Teopuu mepeHoca, OyHKIIMOHAIBHAST aBTOMOJIE b
HocTh, CyrmHOCTh MeTo/1a peHopMIpybl, CrabocTh CHIIBHBIX B3anMo/ieiicTeuil, Beamkoe 00be -
HeHue B3auMogelicTeuil, JIpyrue objactu mpuMeHeHus .
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131.

132.

133.

134.

135.

136.

137.

138.

CogewaHue PeHopmrpynna-86 — tpysibt KoHdepeniuu B Jlyoue B aBrycre 1986 r., w3 O AN
J2-87-123, 1987, 29,7 n.;1. Penakruposanue

— To xe ma anria. s3. Renormalization Group, WS Singapore, 1988 408pp
1988

Gauge dependence of Ultraviolet Behavior in Perturbative QCD, JINR Rapid Comm., No
3(29), 1988, 18-25 (O.B. Tapacos)

The short review of the results exposed in detail in paper No. 133.

1989

Gauge Dependence of UV Behavior in Perturbative QCD, in Quarks-88 Eds. A, Tavkhelidze
et al., WS, Singapore, 1989, pp 11-23; (O.V. Tarasov)

Effective running coupling of QCD &, can generally depend on the gauge parameter a. In this paper
the results of renormalization group (RG) analysis of several MOM-schemes with this dependence
are presented. It is shown that for some cases gauge dependence can essentially influence the
ultraviolet behavior of &, and, particularly, destroy the asymptotic freedom property. In this
connection we discuss the gauge invariance of RG improved perturbative QCD as well as reasons
of its possible violation for physical matrix elements.

[Ipumenenne cucreM it AaHATUTUIECKAX BBIYUCICHNN B (DU3WKE BBICOKUX dHEPTHIL, B CO.
Mpumenenne IBM B dusuvecknx nccnegosanusix — Tpyasr Mexa. [lkoner B dy6ue, us.
Oondn J110-89-70, 134-78, (B.IL.Tepar u O.B.Tapacos).

IIpomomkenne u pazsutne o630pa Ne 95, MoKpbIBaloliee pa3BUTHE MAITUHHONW aaredphl U ee Mpu-
menennit 3a 80-vie rompl. JIur-pa: 86 manm.

Gauge Dependence of Perturbative QCD Predictions, in Proceed. 24 Intern. Conf. on HEP,
Eds. R.Kotthaus, J.Kuhn, Springer, Berlin, 1989, 763-7. (R.Raczka)

Gauge dependence of RG-improved perturbative QCD results is studied on the basis of coupled
system of nonlinear differential equations for running coupling @, and running gauge @ in two-
loop approximation. It is shown that gauge dependence can essentially influence UV asymptotic
behaviour of @, and even destroy its asymptotic freedom. Possible implications of this phenomena
are discussed.

MuBapuanTHOCTL- ABTOMOIEILHOCTL-PenopMrpynna, B ¢6. [prHUmMn nHBapuaHTHOCTU 1 €ro
npunoxenus Mzin. AH ApmCCP, Epesan, 1989, cc 457-63

Texkcr nokiaja Ha koudepennun B Bropakane B 1986 r. ApecoBan MaTeMaTuKaM — MPUKJIATHIKAM.
ConepKuT 3/IeMEeHTaAPHOE BBEJIEHUE B IPYIIIOBYIO IPUPOILY PEHOPMAJIM3AIMOHHON IPYIIIbI, MILIIO-
CTPUPOBAaHHOE IPUMEPAMH W3 KJIACCUYECKON (pu3mKu. YCTaHABIMBAET CBA3b PEHOPM-TPYIIIOBO
CUMMETPHY € MTPUHITUIIOM WHBAPUAHTHOCTH AMOAPIyMSIHA U CO CTEIEHHOW aBTOMOJIEIHLHOCTDIO.

Huxoumnait Hukonaesua Boroso6os — k 80-sieTuto co st poxaenusi, YOH 159 715-6 (1989);
Sov. Phys. Uspekhi 32 (1989) 715. (12 coaBropos)

1990

In Praise of Quantum Fields, ICTP preprint 1C/89/243; in Selected Topics in Statistical
Mechanics, Eds. A.Logunov et al., WS, Singapore, 1990; 238-54.

A comprehensive discussion of several topics vital for the structure of a modern Quantum Field
Theory is discussed, namely: physical content of the notion of a Quantum Field; Meaning of infinite
renormalization; Renormalizability as quantizability; The influence of several principles of quantum
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139.

140.

141.

142.

143.

144.

nature (quantizability, gauge dynamics, supersymmetry) on quantum fields dynamics; Main trends
of QFT evolution; Present status of QFT and its frontier role in physics.

Nonlocal Renormalization Stopping the Running Gauge, JINR preprint E2-89-288 [27 IV
'89]; Nucl. Phys. B332 (1990) 425-32 [19 V "89].

A general modification of renormalization schemes in gauge quantum field theories, that fixes
a running gauge parameter a(Q?) — a = const is proposed. It is based on nonlocal counter-
terms AL = {f(0)(0B)}?/2a. The resulting simplification of the renormgroup analysis in gauge-
dependent QCD destroys the threats to the asymptotic freedom that have recently been observed in
several MOM schemes. The nonlocality of the counter-terms used is of a formal type as these can be
absorbed by a gradient transformation of the vector potential B,,. Analysis of this transformation
reveals a singularity at the point a = 0.

KanubpoBounast 3aBUCUMOCTD yJIbTpadUOJIeTOBOrO moBedcHus B neprypbarusmoit KXJI,

Sn. @usz. 51 (1990) 1380-8 Sov. J. Nucl. Phys. 51 (1990) 877, (O.B. Tapacos)

Pabora comepkuT merasu BBIYUCIEHUI MO0 aHAJM3Y KAJUOPOBOUYHBIX 3aBUCHMOCTEIN JIBYXIIETJIE-
BOro peHopMrpyimoBoro npudamkenns KXJI B HecKoJIbKUX HanboJee YyIOTPEOUTETIBHBIX CXeMaX
MOMEHTHBIX BbrunTanuit. [lokazaHo, 9To B psifie 00IMIEeynoTpeOnTe/IbHBIX CIy9IaeB KAJIMOPOBOYHAS
3aBHCHMOCTD CYIIECTBEHHO BJIHfAET Ha yIbTpadbHoIeTosoe noseaenne scbdexTusHoi ceasn a(Q?),
1 B YACTHOCTH MOYKET MPUBOJUTL K yTPATe aCHMITOTHYIECKO# cBobob s a(Q?). O6cy K aenst
BO3MOKHBIE CJIEJICTBHS 9TOr0 (peHOMEHa JIJIsi (PUBUIECKUX BEJIMUUH.

The Evolution of Quantum Field Theory, Ann.d.Phys., 7 Folge, 47, Heft 1/2, 230-44, 1990

A review of concepts and principles defining the structure of the theory of fundamental interactions
in the microcosm: Physical content of the notion of Quantum Field; The influence of principles of
renormalisability, quantum dynamics and supersymmetry on the structure of QFT; Present status
and problematics of the particle-interaction theory.

KsanroBast Teopus Ilosst, B @usundeckoit duuymknoneaun .2, w3a bC, M., 1990, 300-8;
(B.B.Measenes)

00630p pa3BuUTHS TEOPUU KBAHTOBBIX TOJieit 3a 60 JieT.

®dusnyeckas dHuymknoneans, T.1,2 - perakTupopanue u Mejikue cratbu. Mzgar. "Coserckast
Ounukioneansa" Mocksa, 1988-90

1991

New perturbative approach to general renormalizable quantum field theories, Preprint
TIFR/TH/90-19, Bombay, 1990; Intern. J. Mod. Phys.A 6, (1991) 3381-97; (V. Gupta and
O.V. Tarasov)

We develop further the new approach to perturbation theory for renormalizable quantum field
theories (proposed some years ago) which gives renormalization-scheme-independent predictions for
observable quantities. We call the resulting REnormalization-Scheme-Independent PErturbation
theory RESIPE, for short.

First, we formulate explicitly the relation of RESIPE to the renormalization group formalism for
the massless one-coupling case. Then we extend this to the case where particle masses cannot be
neglected. Further, we generalize the RESIPE formalism for the theory with two couplings. A new
scheme-invariant perturbation expansion, without reference to the RG techniques, is given which
is valid for the general case with masses, several kinematic variables and more than one coupling
constant. In conclusion, we argue that the appropriately generalized RESIPE provides us with a
picture of perturbation predictions, for renormalizable quantum field theories, that is free from
regularization and renormalization scheme ambiguities.
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145. Symbolic and Formula Processing in HEP, in Computing in High Energy Physics Eds. Y.
Watase, F. Abe, (Proceed. of CHEP-91, Tsukuba, March 1991), Universal Acad. Press,
Tokyo, 1991,373-82; (V.P. Gerdt and O.V. Tarasov)

This review contants a short description of computer algebra software and its application for
formula processing in HEP. We start with general description of general-purpose computer algebra
systems. Then we specify those ones which are important for particle physics and conclude with
several bright examples of CAS use in the modern HEP.

146. * Computer Algebra in Physical Research, WS, Singapore, 1991

Penakruposanue coopauka a0Kaa108 Kordepenmmmn

1992
147. Bricrymenne Ha obmem cobpanun AH CCCP, Becrauk AH CCCP; Ne 1, 1992, cc 45-6;

148. Several topics on renorm-group theory, in Renormalization Group '91; Eds. D.V. Shirkov,
V.B. Priezzhev, WS Singapore (1992) 1-10;

Berynurenbubiit gokian una Koudepennuu o Penopmrpynne (dy6ua, asrycr 1991). Comepxur

[IpOrpaMMy IIPUMEHEHHUs METO/a PEHOPMIPYIIIBI B KPAEBBIX 33/[a4aX MATEMATHIECKON (DU3UKH.

149. Perturbative analysis of general renormgroup solution in a massive case, Nucl. Phys. B
371 (1992) 467-81;
General soultions of the renormalization group (RG) functional equations for a massive QFT as
formulated by N.Bogoliubov and the present author in terms of a pole mass are considered. We
represent them as a power expansion in the coupling constant and study the structure of the
expansion coeflicients.

Explicit results for the effective coupling and one-argument function in a massive one-coupling case
are presented up to four- and three-loop order. Comparing them with an approximate solution of
the massive RG differential equations obtained earlier allows us to get an explicit estimate of
the accuracy of these solutions. An important consequence is the improvement of a two-loop RG
massive solution for one-argument functions, e.g., the propagator amplitude or the moment of the
structure function. We discuss also the threshold behavior of this solution and the correspondence
between the ultraviolet and threshold properties of perturbation coeflicients.

Our investigation was prompted by the problem of explicitly taking into account heavy quark
masses in QCD. However, the results obtained are important from a more general point of view
for a discussion of the scheme dependence problem in QFT. The method used could also be of
interest for RG applications in other fields within the situation with disturbed homogeneity, such
as, e.g., intermediate asymptotics in hydrodynamics, finite-size scaling in critical phenomena and
the excluded volume problem in polymer theory.

150. Mass and Scheme Effects in Coupling Constant Evolution, Preprint MPI-Ph/92-94, Oct.1992;
Published in English in TMF, Dec. 1992, 93, pp. 466-72.

We consider two theoretical aspects of coupling constant evolution: the details of effective coupling
behavior in the threshold vicinity and scheme dependence of the Grand Unification description.
Our discussion is based upon the Bogoliubov renorm-group formulation and, particularly on a
new analytic solution of a system of mass-dependent two-loop RG evolution equations for three
effective couplings of the Standard Model.

Accurate analysis of the threshold singularity reveals the effect connected with kinematic details
of heavy particle creation resulting in an effective shift of the threshold mass M — M,. On the
other hand, we demonstrate that the threshold crossing generally changes the subtraction scheme.
This means that the appropriate choice of a subtraction scheme is important in discussing the
unification criterion.
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151. Renormalization Group in Different Fields of Theoretical Physics KEK Report 91-13, Feb
1992, 85p.

Tekcr 4-x seknnmit, npounTtannbix B KEK B mapre 1991 1. Comeprkut mpejcraBienue 60roro00B-
CKO}i PEHOPMI'PYIIIIBI KK IPYIIIBL (PYHKIMOHAIBHOIO CAMOIIOI00HsT (ABTOMOIEILHOCTH ), 06001IIa0-
II[Ero CTENEHHYI0 ABTOMO/IEIBHOCTD, XOPOIIIO U3BECTHYIO B MaTeMaTndeckoii dhusuke. Jlaercs 0630p
PAaCIPOCTPAHEHUs] PEHOPMI'PYIIIIOBBIX IIPEJCTABJICHUIT Ha, JPYTHe 00/IACTH TEOPETUIECKON (DU3NKU.
Db heKTUBHOCTH METO/Ia PEHOPMIPYIIIBI JIEMOHCTPUPYETCS HA MPOCTHIX MAKPOCKOMUIECKUX MTPHU-
mepax. [logpobro pazobpanbl npumenenusi PI' B 3aauax KBAHTOBOW T€OPHUH ITOJIS.

152. Quantum Field - the only Form of Matter 7, Preprint MPI-Ph/92-54;

— Ha nemenkom s13. Quantenfelder — die einzige Form der Materie?, in Werner Heisenberg
als Physiker und Philosoph, Spektrum Akad. Verlag, Heidelberg 1993, 269-75.

Discussion is presented of the central role in the modern picture of microcosm of the Quantum
Field concept, the concept that has taken place of two notions, that of classical wave field and of
a point particle. The emphasis is made on the Heisenberg contribution to the process of creation
of this concept.

153. Renormalization Group '91, WS, Singapore, 1992 ( Penakruposanue c60pHUKA. )
1993

154. Historical Remarks on the Renormalization Group, Munich Preprint MPI-PAE /PTh 55/92;
Appendix in the collective monograph Renormalization From Lorentz to Landau (and Beyond),
Ed.Laurie M.Brown, Springer-Verlag, N.Y., (1993) pp 167-86.

PerpocniektuBubiii 0630p. Britouaer onucanne 60roir000BCKOi (hOPMYJIMPOBKU OIEPAIMH I€Pe-
HOpMUpPOBKHU 6e3 KouTpuieHoB (R-onepanus); cpaBHeHue Tpex nuoHepckux BKJIaoB [4], [5] u NeNe
4, 9 B orkpbiTHe peHopmasimzanuonuoii rpynnsl B KTII u cozmanue 5, 9 MeTosa peHOPrpPYIIIbI
(MPT"); pannue npuiioxkenust MPT'; 0630p 1pumeHenuii peHOpMIDYIIIOBBIX IIPEJICTABICHUI B JIPY-
rux pasjeiax TeOpeTHYeCcKoW (bU3WKW, a TakKe; OOIMUIl B3IV HA MPUPOIY PEHOPMIPYIIIOBOA

CUMMETDPHH B €€ CBA3U ¢ DYHKIIMOHAJIHHOU aBTOMOJEIBHOCTHIO B MATEMATUIECKOH (DU3UKE.

155. KeaHTtosble nonsi — 2o0e u3x. M., "Hayka"1993 22 .. (H.H. Boroso6os).

Bropoe mnznanune yuebnuka Ne 100, ucnpasienHoe u mornosHenHoe. /lobasieno mpusoxenue "Pe-
HOpMAJIM3AIMOHHAS Tpyna' n3 aMepuKaHCKUTo mepeBoga 1983 1.

1994

156. Boromwobosckas Penopmvrpymma, npenpunt OUAN P2-94-310;

IlepBast 4acTb COAEPXKUT JIMUHBIE BOCIOMUHAHUS, CBA3AHHBIE C POKIECHIEM OOr0/IF000BCKO pEHOPMIPYII-
nbl. (OHa YaCTUYHO NEPEKPBIBAETCA C BOCIOMUHAHUSMH, OIyOJIMKOBAHHBIMU B KHure Hukonali
Hukonaesny Borontobos — matematuk, mexanuk, dusuk cm Ne 159). Sarem ussaraercs ucTopust
OTKPBITHsI PEHOPMI'PYIIIBI B KBAHTOBOM TEOPUU MOJIA U CO3JAHNS METOJ[a PEHOPMIPYIIIBL B cepe-
auHe 50-x rooB. B Tperbeit wacTu mam 6eryiblit 0030p MOCIEIYIONEr0 UCIOMb30BAHNS UJIEH ITOrO
METO[a B PA3JIMYHBIX O0JIACTSX TEOPeTUIecKoi dpusnkn. B 3akoueHnn 00Cy K I1a10TCsd HEKOTOPhIE
[IEPCIIEKTUBBI COBPEMEHHOrO pa3BuTust MeTojga PI' u ero npuioKeHusi K MIMPOKOMY KPYTry 3aJiad
MaTeMaTHIeCKON (DU3UKM.

157. Borosobosckast Pernopmrpymnna, Yemexu Mart. Hayk, 49, (1994) 1 47-64; The Bogolubov
Renormalization Group, Russian Math. Surveys , 49:5 (1994) 155-176.

2Kypnasibaast nmybsmmkamus padorsr Ne 156 u ee mepeBos B OpUTaHCKON Bepcum KypHasa. 1lo
HEOPEXKHOCTU PEJAKIUU IIOSBUINCH MHOTOYUC/IEHHBIE OIMUOKN B IIUTUPOBAHUH, 8 aHIVIMICKUI I1e-

PEeBO, IIOMHUMO TOIr'O, COAEPZKUT UCKarKeHUA B TCPMHUHOJIOI'UN.
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158.

159.

160.

161.

162.

163.

Mass dependent ag evolution and the light gluino existence, Bielefeld Univ. Preprint BI-TP
93/75, E2-93-336; Z.Phys.C' 63 (1994) 463-9. (S.V. Mikhailov)

There is an intriguing discrepancy between «s(My) values measured directly at the CERN Zj-
factory and low-energy (at few GeV) measurements transformed to Q = Mz, by a massless QCD
as(Q) evolution relation. There exists an attempt to reconcile this discrepancy by introducing a
light gluino g in the MSSM.

We study in detail the influence of heavy thresholds on «4(Q) evolution. First, we consruct the
"exact"explicit solution to the mass-dependent two-loop RG equation for the running «,(Q). This
solution describes heavy thresholds smoothly. Second, we use this solution to recalculate anew
as(Mz) values corresponding to "low-energy"input data.

Our analysis demonstrates that using mass-dependent RG procedure generally produces corrections
of two types: Asymptotic correction due to effective shift of threshold position; Local threshold
correction only for the case when input experiment lies in the close vicinity of heavy particle
threshold: Qezpr >~ My,

Both effects result in the effective shift of the as(Myz) values of the order of 1072, However, the
second one could be enhanced when the gluino mass is close to a heavy quark mass. For such a
case the sum effect could be important for the discussion of the light gluino existence as it further
changes the g mass.

Bocnomunanus: 06 H.H. - B ¢6. H.H. Borontobos - MatemaTuk, mexanuk, dpusuk, zng ONAN,
cc 180-97

JImanbre Bociomuuanus o H.H. Boroso6ose, naunnas ¢ kouna 40x u 10 cepeauubt 50x rr. Briio-
JaeT HEeCKOJIBKO SMU30/I0B, CBA3AHHBIX C HAIIMCAHUEM HaIlel OOJBINON KHATH, POXKICHUEM METOIA
PEHOPMIPYIIIEI, a TakxKe ¢ upebbiBanneM B Capose.

* @uanyeckas dHuuknoneaus, T1.3,4 - peJaKTUpOBaHKe U Menakue crarbu. znar. "Bosb-
mrast Pocuiickast Qumukionequst M., 1992-94

Bogoliubov Lab. of Theor. Physics, report to 76th session of the JINR Scient. Counsil.
JINR publ. No0.94-211, 1994 [01 VI '94].

Odunmasnbustit rosrosoit order. Cocrasien ¢ yuacruem B.J. 2Kypasiesa

1995

On Exact Account for Heavy Quark Thresholds in Hard Processes, Lund Preprint LUTP
93-19; Zeit. Phys.C 67 (1995) 449-58 (Yu.L. Dokshitzer) .

We study the problem of accurate account for heavy quark threshold effects in hard processes.
We employ the direct perturbative Feynman diagram analysis and the Stueckelberg-Bogoliubov
massive renormalization group formalism to show that both methods result in the same prescription
for the "smooth” mass-dependent QCD effective coupling as an argument of anomalous dimensions
that determine the evolution of structure functions (parton distributions). ‘By considering a one-
loop example, we discuss the difference between our smooth expression and a popular massless one
in treating the @,(Q) behavior in the threshold vicinity.

Renormalization Group Symmetry and Sophus Lie Analysis, JINR preprint E2-95-186 [12
IV ’95|; In: New Computing Techniques in Physics Research IV (Proc. 4th Interntl. Workshop
on Software Engineering, Artificial Intelligence and Expert Systems for HEnergy and NP,
April 1995, Pisa, Italy), Eds. B.Denby and D.Perret-Gallix, WS Publ., Co Pie Ltd., 1995,
111-20.; Intern. J. Mod. Phys. C 6, (1995) 503-12;
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Kparko obcyxmaercs: comep:kanne TepmuHa "PeHopMmasinzanuontast rpynmna"B COBpEMEHHOM €ro
yrorpebsiernn. TpakTysi COOTBETCTBYIOIIEE CBONCTBO PEIIEHNs KaK CHMMETPHUIO PerapaMeTpu3a-
M7, MBI CBSI3bIBAEM €r0 C CHMMETPUEH aBTOMOJIETBHOCTH, XOPOIIO U3BECTHON B MATEMATHIECKO
dusukn, u 00DbICHIEM TMOHATHE (PYHKITMOHAIHHON aBTOMOIETHLHOCTH.

Barem dopmyaupyercs mporpaMMa MOCTPOEHHUS PEryJISPHOrO Crrocoda 0OHAPYKEHUs CUMMETPUN
PEHOPMIPYIIIIOBOIO THIIA B PA3JIMYHBIX 3ajladax MareMarudeckoil (pusuku. Takast mporeaypa, oc-
HOBaHHAas Ha rpynnoBoM anajmuse Codyca Jlu, TO3BOJISIET HCCIIETOBATH ITUPOKUH KIACC TPAHITHBIX
3aja4 JJisl PA3/INYHbIX TUIIOB ypapHeHuil. [[puBeieH0 HECKOIBKO IIPUMEPOB.

164. Mass Effects in Running Coupling Evolution and Hard Processes, in Perspectives in Particle
Physics, Eds. D.Klabucar et al., World Sci., 1995, pp 1-13.

We discuss the problem of accurate consideration of heavy quark threshold effects in running
coupling evolution and hard processes. We base our analysis on the Stueckelberg-Bogoliubov
massive renorm-group (RG) formalism and show that it yields the ”smooth” mass-dependent
QCD effective coupling as(Q, M) that has to be used as an argument of anomalous dimensions
determining the evolution of structure functions (partons distributions). We present the “exact”
explicit solution to the mass-dependent two-loop generalization to the Standard Model case with
its three couplings.

Then, by considering a one-loop example, we discuss the quantitative difference between our smooth
expression as(Q, M) and a popular massless one @s(Q) in the heavy threshold vicinity.

Our analysis demonstrates that using the mass-dependent RG procedure generally produces corrections
of two types:

-Local threshold corrections changing the threshold behavior. They could be important asymptotically
for the case when an input experiment lies in close vicinity to the heavy particle threshold.

-Asymptotic correction due to an effective shift of the threshold position;

Both effects could result in the effective shift of the a,(Q) values of an order of 10~3. However,
the second one could be enhanced if there exists a light gluino with mass close to a heavy quark
(¢ orb) one. For this case, the sum effect could be important for the discussion of the light gluino
existence.

165. Bricrymtenue Ha obiem cobpannn Poccuiickoit AH, Becrauk Poccuiickoii Akagemun Ha-
yi; Ne 8, 1995, cc 616-7;

166. On continuous mass-dependent analysis of DIS data, JINR preprint E2-95-341 [May?
77,95]; in Proc. EPSHEP95 Conf. (Bruxelles, July 1995), Eds. J.Lemonne et al., WS, pp
141-2.

Paccmorpena npobiiema yuera Ts2KeJIbIX KBAPKOB B IVIyOOKOHEYIIPYTOM paccesinuu. VI3BecTHO, 9TO
6e3MaCCOBbIe CXeMbI BEIYUTAHUS, HapuMep M S-cxeMa, He sIBISIOTCS (DUMYECKH aJIeKBATHBIMU B
cilydae, e dKCIePUMEHTAJbHBIE JAHHbIE COCPEIOTOUEHbI BOJU3U [IOPOroB TsKesbix (b, ¢) KBap-
koB. C Jpyroit CTOpPOHBI, CYIIECTBYET TeXHUIeCKas MpodJIeMa HEelpPEePhIBHOCTH MOMEHTOB CTPYK-
TYpHBIX dyHKIN M,.

IIpeamaraerca mpoctas MOTUMPUKAIST OOBITHOTO HE3MACCOBOTO MIPUOJIMKEHUST, KOTOPas ITPUBOIUT
K 60Jiee PeaIMCTUIeCKOMY HEIPEPBIBHOMY BbIpazkeruio Jjia M, (Q) u MoxeT ObITh UCIOIb30BAHA

JUTSL IPAKTUYECKOTO JIBYXIIETJIEBOIO aHAJIN3A JIAHHBIX 10 IVIYOOKO HEYIIPYTOMY PACCESHIUIO.

167. TI'pyumnosoii ananus u peropmrpyiia, Coobienne O AN P5-95-447, 33 crp (B.®. Kosauses,
B.B.Ilycrosasos) |31 X "95]

Ob6cy2x/1aeTcss BOBMOXKHOCTD CO3/IaHUS PEryJISPHOrO METOa OTBICKAHUS 0CODOr0 KJIacca CHMMET-
puit KpaeBbIX 33/1a9 MaTEMATHIECKON (DPU3NKN — CUMMETPHUil peHopMrpytimnosoro tuta. [locmeanme

31



168.

169.

170.

171.

172.

173.

ABJISIIOTCS CUMMETPUSIME PEIIEHUT OTHOCUTEIHLHO TPEOOPA30BAHNM, BOBIEKAIOIIUX HE TOJIBKO JTU-
HaMH4YeCKHe IepeMeHHble, HO U IlapaMeTpbl, BXOJdIINe B pelleHnsd KaK 4epe3 ypaBHEHUdA, TaK U

qepe3 KpaeBble JJaHHbIE.

1996

“The Bogoliubov Renormalization Group”, (2nd English printing) Coobmenne OMAN E2-
96-15 [Feb 6,’96],

Wcnpasitennbiit anrnmiickuii mepeBos paborsr Ne 156. Cym. kommenTapwmit k Ne 157.

K ucropun maboparopnu reoperndeckoit puzuku nm. H.H. Boromobosa B ¢6. 40 net OUAN,
Usnar.ornen OMAN, dy6ua 1996, cc 224-236. [07 Mar "9677|

Kparkwuit ouepk pasBuTHs U OCHOBHBIX HAyJHBIX JIOCTHXKeHMit JlabopaTropun Teoperndeckoit dpu-

suku OUAN 3a 40 sier ee cymecrBoBanwusI.

Analytic QCD running coupling with finite IR behaviour and universal a;(0) value, JINR
Rapid Comm. (Kparkue Coobmr. OMAN) No.2[76]-96, 5-10 [Apr. 17.96]. (I.L. Solovtsov)
As is known from QED, a possible solution to the ghost-pole trouble can be obtained by imposing

the Q2-analyticity imperative. Here, the pole is compensated by the o non-analytic contribution
that results in finite coupling renormalization.

We apply this idea to QCD and arrive at the Q% analytic a,(Q). It has a finite IR limit a,(0) which
depends only on group symmetry factors via beta-function coeflicients. In a one-loop approximation
it is equal to 47 /By ~ 1.40. This numerical result turns out to be surprisingly stable with respect
to higher order corrections and, hence, bears the feature of universality. On the other hand the
IR behaviour of our new analytic solution agrees with recent low energy experimental estimates of

the a,(Q?).

Kommnbroreprast Ayirebpa B Hay9IHBIX U HWHXKEHEPHBIX Hpujoxkenusx, [Ipenpuar OUAN,
P11-96-98, 24c; IIporpammuposanue, No 6 (1996) 34-47 [15 1 ’96] (H.H. Bacuises, B.IL.
Tepar, B.®. Exnepan)

Pacmmpennslii TekeT A0KIa/1a, npeacrasiennoro na koudepenun "Mudocdepa — 2000" (Mocksa,
Ho#AGpb 1995). B paBore obcyKaaercs MUPOKHUA KPYT BOIIPOCOB, CBSI3aHHBLI ¢ HCTOpUEN pa3BUTHUS
U IPUMEHEHNS CUCTEM ¥ aJITOPUTMOB KOMIILIOTEPHON aJireOphbl B HAYKe U WHKEHEPHO—TEXHUIECKOH

IIPaKTHKE.

Group analysis and renormgroup symmetries, JINR preprint E5-96-209, [June 17,'96] 31pp;
(V.F. Kovalev, V.V. Pustovalov)

IIpemoxken HOBBIH TIOJIX0/T K TIOCTPOEHUIO CIEIUATIBHOIO KJIACCa CUMMETPHH KPAaeBbIX 3314 — pe-
HOPMI'PYIIIOBBIX cuMMeTpuii. Omucanbl pas3/imdIHbie METOIBI Bhruucjenus PI'-cummerpuii Ha ocHOBe
COBPEMEHHOT'0 IPYIIIOBOro aHa m3a. [IpuiokeHnst 3Toro mojxoa K KpaeBbIM 33/ 1a9aM IIPOJIEMOH-

CTPUPOBAHbI C IIOMOUIBIO IIPOCTON MaTeMaTUIeCKON MOeIN.

“Continuous Mass—dependent Analysis of the non-singlet DIS Data”, E2-96-285, [July
31,’96| 15pp; hep-th/9604364 ( A.V. Sidorov, S.V. Mikhailov)

The issue of an accurate description of the evolution of the nonsinglet structure function moments
M, (Q) near heavy quark threshold is considered. To this aim we propose a simple modification of
the standard massless M S scheme approach to the next-to-leading QCD analysis of DIS data. We
apply it to processing of the modern CCFR data for xF3 structure function and extract the value
of as(Mz) = 0.108 £ 0.004. We check also the consistency of light gluino hypothesis with CCFR
data.
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174. Foreword and editorship, Bogoluibov Laboratory, 40 years (Reprint volume) zunar. oruen
OUAN, dy6ua 1996. [07 VIII 96|

175. Annual Report, Bogoliubov Lab.of Theor.Physics, JINR publ. Ne 96-500, Dubna 1996

Tomosoit oruer BJIT®. Cocrasiien ¢ yuacruem B.U. 2Kypasiesa

1997

176. “On the Early Days of the RENORMALIZATION GROUP”, Chapter 14 in The Rise of the
Standard Model (Proceed. of the 3rd Intern. Symposium on the History of Particle Physics,
SLAC, June 1992), Eds. Lillian Hoddeson et al., Cambridge Univ. Press, (1997) 250-8.

Personal reminiscences on the time of creation of renormalization group conception and of renormalization
group method in quantum field theory.

177. Renormgroup and Functional Self-similarity, in Modern Group Analysis VI, Eds. N.H. Ibra-
gimov, F.M. Mahomed (Proceed. Internatl. Conf. Modern Group Analysis, Johannesbourg,
Jan 1996), Publ. New Age Interntl. Ltd, New Dehli,..., pp 257-67.

A simple and general approach to the symmetry that is known as Renormalisation Group symmetry
is reviewed. It essentially uses a functional formulation of group transformations involving parameters
specifying a partial solution of some problem. Treating the underlying solution property as a
reparametrisation symmetry, we relate it with the self-similarity symmetry and explain the notion
of Functional Self-similarity.

We describe the Renorm-Group Method as a regular procedure that improves the approximate
solution near the singularity.

We review also some recent attempts of constructing a regular approach to discovering RG-type
symmetries in different problems of mathematical physics on the basis of Lie group analysis.

178. “Renormalization Group in mathematical physics and some problems of laser optics”,
E5-97-41; J. of Nonlinear Optical Physics & Materials 6 No.4 443-54 (1997) [29 I '97]
(V.F. Kovalev)

Texcr moxmama ma KoHpepennuu, mocssmennoit 70-aetnio Pema Xoxsosa. M3moxKen opurmHa b
HBIIl METOJI IIOCTPOEHUS CIIEIINAILHOTO TUITA CUMMETPHUI JIJIsT KPaeBbIX 38124 — PEHOPMIPYIIIOBBIX
cumMerpuii. OH IIpUMEHEH K CHCTeMe ypPaBHEHMI reoMeTpUYecKoil onTuku. IIpeacraBieHsbl HOBbIE

perrenud 3ajJa491 O CaMO(bOKy(ZI/IpOBKe JIA3EPHOT'O U3JIy1ICHUSI.

179. “Analytic Model for the QCD Running Coupling with Universal a(0) value”, JINR preprint
E2-97-133 [Apr.11,'97|; hep-th/9704333; Phys.Rev.Lett. 79 (1997) 1209-12. [28 X 96|
(L.L. Solovtsov)

We discuss the new model expression @, (Q?) recently obtained for the QCD running coupling with
a regular ghost-free behavior in the "low Q?"region. Being deduced from the standard "asymptotic-
freedom"expression by imposing the Q?-analyticity — without any ajustable parameters — it obeys
nice features: 1) The universal limiting value @,,(0) = 47/8y &~ 1.4 expressed only via group
symmetry factors and independent of experimental estimates on the running coupling @g, (Q?)
(of QCD scale scale parameter A). This value turns out to be stable with respect to higher order
corrections; 2) Stability of IR behavior with respect to higher-loop effects; 3) Coherence between
the experimental @, (M?) value and integral information on the IR @, (Q?) behavior as extracted
from jet physics data.

180. “Continuous Mass-dependent Analysis of the Non-singlet 2 F3 CCFR Data”, (A.V. Sidorov,
S.V. Mikhailov) hep-ph/9707514; |QI= 2|
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181. Renormalization Group '96, JINR Publ., Dubna 1997, [21 Aug ’97].

Penakruposanue 6. nokinanos Kondepennnu “Penopmrpymma — 96" (Iy6Ha, asryct 1996).

182. “The Role of Renormalization Group in Fundamental Theoretical Physics”, in Renormalization
Group '96; Eds. D.V. Shirkov, D.V. Kazakov & V.B. Priezzhev, JINR Publ., Dubna 1997,
pp 1-10 |21 Aug '97].

General aspects of fundamental physics are considered. We comment the Wigner’s logical scheme
and modify it to adjust to modern theoretical physics. Then, we discuss the role and indicate the
place of renormalization group in the logic of fundamental physics.

183. Annual Report, Bogoliubov Lab. of Theoretical Physics, JINR publication No.97-392,
Dubna 1997 [24 Dec '97]

Odunmasnbusrit rosiosoit or4yer. Cocrasien ¢ yaactuem B.J. 2Kypasiesa

1998

184. “Group analysis and renormgroup symmetries”, - hep-th/9706056; Journ. of Math. Phys.
39 1070-88 (1998) [ | (V.F. Kovalev, V.V. Pustovalov)

The modified version of paper Ne 172.

185. “On the Analytic ‘Causal’ Model for the QCD Running Coupling”, Nucl. Phys. B (Proceed.Suppl.)
(1998) 64 106-109. hep-ph /9708480 | CI= 15 |

[Contribution to the Proceed. of 1997 Montpellier QCD-25 Conference] We review the model
@an(Q?) recently proposed for the QCD running coupling as(Q?) on the basis of the “asymptotic—
freedom"expression and on causality condition in the form of the @Q2-analyticity. The model
contains no extra adjustable parameters and obeys several important features — see Abstract of
the paper Ne 179.

In conclusion we discuss a possible connection of the feeble scheme dependence with the absence
of UV divergencies.

186. “Renormalization scheme dependence in analytic approach to perturbative QCD”, Phys.
Lett. B 442 (1998) 344-348 (28 X1 97|; hep-ph/9711251; (I.L. Solovtsov)
We further develop the approach recently used to construct an analytic ghost-free model for the
QCD running coupling based on the requirement of the (Q?-analyticity and apply it to the process

of eTe™ annihilation into hadrons to study the renormalization scheme dependence of the R(s)
cross-section ratio.

By transforming the relevant QCD corrections up to the three-loop level into the "analytized"form
we show that the Rs4(s) expression thus obtained is remarkably stable (as compared to the
conventional perturbative approach) with respect to the renormalization scheme dependence for
the whole low-energy region.

176a. “The Role of Renormalization Group in Fundamental Theoretical Physics”, [21 Aug '97];
Intern. J. Mod.Phys. B 12 (1998) 1247-53, hep-th/9709156

ZKypuasbnas nybiaukanust paborsr Ne 176.

16a. “Synthetic Kernel Method for Neutron Diffusion in Hydrogenous Media”, in In the Intermissions ...
Ed. Yu.A.Trutnev, WS, 1998, pp 143-147.

PerpocnexkTusnas nepemnedarka paborst Ne 16 uz Physics and Heat Technology of Reactors, Suppl
No.1 of the Soviet J. of Atomic Energy — ATOMNAYA ENERGIIA, Cons. Bureau Inc., N.Y.,
1958, pp 45-48.

1999
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187. “ Renorm-group, Causality and Non-power Perturbation Expansion in QFT”, E2-98-311,
hep-th/9810246; Teop. Mam. Qusuxa 119 (1999) No.1, 55-66; TMP, 119 (1999) 438.

The structure of the QFT expansion is studied in the framework of a new “Invariant analytic"version
of the perturbative QCD. Here, an invariant coupling a(Q?/A?) = B1as(Q?)/4n, is transformed
into a ‘Q*-analytized’ coupling a.,(Q?/A?) = A(x), which, by construction, is free of ghost
singularities due to incorporating some non-perturbative structures.

Meanwhile, the “analytized"perturbation expansion for an observable F', in contrast with the usual
case, may contain specific functions A, (z) = [a"(x)],, , the “n-th power of a(x) analytized as a
whole instead of (A(z))". In other words, the perturbation series for F(x), due to analyticity
imperative, may change its form turning into an asymptotic expansion a la Erdélyi over a non-
power set {A,(x)}. We analyse sets of functions {A,(x)} and discuss properties of non-power
expansion arising with their relations to feeble loop and scheme dependence of observables.

The issue of ambiguity of the invariant analytization procedure and of possible inconsistency of
some of its versions with the RG structure is also discussed.

188. Non-power “Spectral” Perturbation Expansion in QFT, Lett. Math. Phys. 48 (1999) 135-
144;
We shortly report on fresh results on the perturbation expansion structure in the framework of an
“Analytic version” of the perturbative quantum chromodynamics (pQCD). This approach combines
the RG symmetry with the Killén-Lehmann analyticity in the Q2 variable. The procedure of
analytization matches this analyticity with the RG invariance by adding into the analytized
invariant coupling @ .n some nonperturbative contributions containing no adjustable parameters.

In turn, the new perturbative expansion (the APT expansion) for an observable represents asymptotic
expansion over a nonpower set of specific functions {A, (x)} rather than in powers of @ an(x =
Q?/A?). We analyse this set and show that it obeys different properties in various ranges of the
Q? variable. In the UV, it is close to the power set {[@s(z)]"} used in the pQCD calculation.
However, generally, this set is of a more complicated nature. In the “low Q2 region"the behavior
of A, (z) at n > 2 is oscillating. Here, the APT expansion has a feature of asymptotic expansion
a la Erdélyi.

189. The Bogoluibov Renormalization Group in Theor. and Math. Physics, Proceed. of the 1998
Ringberg symposium “Fields, Particles and Gravitation" (in honour of the W. Zimmermann
70th birthday); JINR preprint E2-99-54; hep-th /9903073

This text follows the line of a talk on Ringberg symposium dedicated to Wolthart Zimmermann
70th birthday. The historical overview (Part 1) partially overlaps with corresponding text of my
previous commemorative paper — see Ref. Nt 168. At the same time second part includes some
fresh results in QFT (Sect. 2.1) and summarize (Sect. 2.4) an impressive recent progress of the
“QFT renormalization group"application in mathematical physics.

DToT TeKCeT caeyer jgokaaay Ha Cumnusuyme B PunrGepre, npuypodennomy K 70—meruio Boabd-
xapra Ilumvmepmana. Vlcropruyeckoe BBeJieHNE YACTUYHO IEPEKJINKAETCH C TEKCTOM MOETrO IIPEJIbl-
JIYIIEro MeMyapHoro o63opa mocssinenHoro boromo6osy — cm. Coobmenne OMAN E2-96-15 (Ref.
Ne 168). B To 2xe BpeMs BO BTOPYIO 9acTh BKJIIOYEHBI HEKOTOPbIE cBexkue pesybrarsl u3 KTTI (pas-
neit 2.1) a Takzke cymmupoBabl (paszges 2.4) HejaBHUE BIEUATIILAIONIAE TOCTHXKEHMsT TPUMEHEHU ST
"KBaHTOBOIIOJIEBOI PEHOPMIPYIIIB"B MaTeMaTu4ecKko pusnke.

190. “Vuurapubiit Mexann3m undpaxpacuoro samopazkupanusa B KX/[ ¢ maccuBHbIMEI
riroonamu’”; 50. Qusuxa;62 (1999) 2082-7; The Unitary Mechanism of Infrared Freezing
in QCD with massive gluons, Phys. Atom. Nucl. 62 (1999) 1928-31; E2-99-54; hep-
ph /9903431

A “natural"model for the QCD invariant (running) coupling, free of the IR singularity, is proposed.

It is based upon the hypothesis of finite gluon mass mg existence and, technically, uses an accurate
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treating of threshold behavior of Feynman diagram contribution. The model correlates with the
unitarity condition. Quantitative estimate, performed in the one-loop approximation yields a

reasonable lower bound for this mass mg > 150 MeV and a smooth IR freezing at the level

as(Q?) ~ 1.

191. “e*e” annihilation at low energies an analytic approach to QCD”, (I. Solovtsov) hep-
ph /9906495 —to be published in Proceed. 1999 Novosibirsk Workshop on "e+e- collisions
. "', TIpenmoxena “ecrecrBennas Momensb 6e3 UK cuATymstpHOCTEl /17151 MEBapUAHTHOM (Gerytmeii )
koHCTaHTHI ¢Bsi3u B KXJI. Ona 0CHOBBIBAETCsT HA THIIOTE3€ CYIIECTBOBAHUSI KOHETHOM MACCHI TUIIO-
OHa, UCIIOJIb3YyeT HOCJ’Ie,ﬂ,OBaTeJ’IbeIP’I y4eT BKJIaJIOB IIOPOTOBOI'O IIOBEIEHUA JUarpaMM @eﬁHl\IaHa

u, B OJHOIIETIEBOM HpI/I6JII/I}KeHI/II/I, COOTBETCTBYET YCJIOBUIO ﬂBquaCTI/IqHOf/‘I YHUTApHOCTH.

Yucnennas OIICHKa, BBIIIOJIHCHHaA B OJHOIIETJIEBOM HpI/I6JH/I)KEBHI/II/I7 Ja€T HU2KHIOIO I'DaHUILy JJId

MAacChl TJII00Ha: Mg > 170 MaB u rmankoe UK 3amopazkupanue Ha yPOBHE (g Q%) ~1.

192. “Anasmrudeckuii moaxo/, B KBantosoit xpomogunamuke”’, TM® 120 No. 3, (Cenr.
1999) 482-510, (I1.J1. CosoBrios)
We begin with short review of the analytic approach (AA) to QCD recently developed and applied
to the process of ete™ annihilation into hadrons at low energies. Besides summary of the theoretical
description of smeared experimental data for the R cross-section ratio we give fresh analogous result
for the corresponding Adler function, D(Q?), and demonstrate excellent agreement between the
AA theoretical results and data in the low Q? region.

Wsnaraercs HOBasi ‘peHOPMUHBAPUAHTHAST AHAJIUTHIECKAS (POPMYJINPOBKA’ BBIYUCJICHUII B KBaH-
TOBOU XPOMOJIMHAMUKE, B PAMKaX KOTOPOW DPEHOPMIPYIIIIOBOE CyMMHUPOBAaHME KOPPEIUPYETCs C
AHAJIMTUYHOCTBIO 110 (Q, KBaJIpaTy IepeJaHHOrO UMITYJIbca. LIpH 9TOM BBIDAXKeHHUs JJIs WHBA-
PUAHTHOIO 3apsijla ¥ MaTPUYHBIX 3JIEMEHTOB MOJAUMUIMPYETCS TaKUM 00pa30M, 4TO Hedusmde-
CKHe OCODEHHOCTU THIIA [IPU3PATHOIO IOJIIOCA HE TOSIBJISIOTCS BOOOIE, OY/LytH, O IOCTPOEHHIO
CKOMIIEHCHPOBAHBI JIOMOJTHUTEIbHBIMA HellepTypPOATUBHBIMI BKJIagaMu. JleMOHCTpUpyeTCs: yCTOii-
YUBOCTH PE3YJIHLTATOB PACUYETOB Il Psijia (PU3NIECKUX MTPOIECCOB B PAMKAX HOBOI CXEMbI 10 OT-
HOIIIEHUIO K BBICIIAM HEeTJIEBBIM 3 deKTaM 1 BHIOOPY PEHOPMAJIU3AIUOHHOIO IPE/IITUCAHUSI.

B Bujax nmpumMenenus HOBOM (HOPMYJIUPOBKU K XapaKTEPUCTUKAM IIPOIECCOB HEYIIPYTOro JIEITOH-
HYKJIOHHOTO PACCEeSHUSI, CTPYKTYpPHbIe (DYHKIUN IIOCJIEIHET0 aHAJIU3UPYIOTCS HA OCHOBE OOIIMX
IIPUHIINIIOB TEOPHI, CKOHIIEHTPUPOBAHDIX B HHTEIPAILHOM mpescTasaenin Mocra—JIemama—laiicona.
Wcnonwssyercst HecTaHmapTHAS CKEMJIMHIOBAs IEPEMEHHAsT, KOTOPas MPUBOJUT K MOIU(MUIIMPOBAH-
HBIM MOMEHTaM CTPYKTYPHBIX (DYHKIUI, 00/IaJaoMux aHAJIUTHIECKUMEU CBOWCTBaMu ejjieHa—
Jlemana mo mepemenHoit Q2. YcTaHOBJIEHA CBSA3b 3TUX ‘MONU(MUINPOBAHHBIX AHAJUTHUECKIX MO-

MEHTOB’ C OIEPATOPHBIM PA3JIOKEHIEM.

193. “@ynkunonaabHast ABTOMOJIEILHOCTD U PEHOPMIDYIIIIOBasT CHMMETPUSI B MaTeMaTH-
veckoit pusuxe”’, TMO 121 No. 1, (Okt. 1999) (B.®. Kosases)
[Ipescrasiien 0630p passuTus 3a mnocjennne 10 JieT UcCc/ieI0BaHWil, CBI3aHHBIX C UCIOJIb30BaHU-
eM IOHATHH (DyHKIIMOHAJILHON aBTOMOIEIbHOCTA U PEHOPMIPYIIILI Borosobosa B KpaeBBIX 3a-
Jladax mMareMarudeckoit ¢dpuzuku. OCHOBHOE JOCTUKEHHE — TOCTPOEHHE PEryJISIPHOTO aJIrOPUTMa,
HaXOXKJICHUA CI/IMMeTpI/If/'I PEHOPMI'DYIIIOBOI'O THUIIA C IOMOINBIO COBpeMeHHOﬁ TEOpUN T'PYIIIT JIu

Ipeobpa3oBaAHMUIA.

194. “Evolution of the Bogoliubov Renormalization Group”,
in Quantum Field TheoryA Twentieth Century Profile Ed. Asoke A. Mitra, Hind.
Book Agency & INSA, 20007, pp 25-58. We start with a simple introduction into the
renormalization group (RG) in quantum field theory and give an overview of the renormalization
group method. The third section is devoted to essential topics of the renorm-group use in the QFT.
Here, some fresh results are included.
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Then we turn to the remarkable proliferation of the RG ideas into various fields of physics. The last
section summarizes an impressive recent progress of the “QFT renormalization group"application

in mathematical physics.

195. “The Evolution of Bogoliubov Renormalization Group”, Ukranian Journ. of Physics,
45 (2000) 409-424.
We review the evolution of the concept of Renormalization Group (RG) This notion, as it has been
first introduced in quantum field theory in mid-fifties, in the N.N. Bogoliubov’s formulation is based
upon a continuous symmetry of a solution with respect to transformation involving parameters
(e.g., of boundary condition) specifying some particular solution.

We follow the proliferation of QFT RG into other fields of physics and remind that the underlying
transformation is closely related to the self-similarity property. It can be treated as a generalization
of the latter, the Functional Self-similarity (F'S).

Then we turn to the essential progress during the last decade in using the Bogoliubov’s RG
concept in mathematical physics. In particular, a short review of a regular approach devised for
discovering the RG = FS symmetries with the help of the modern Lie group analysis for boundary
value problem formulated in terms of differential equations.

To illustrate this approach effectiveness, we end with its application to the problem of the laser

beam self-focusing in a non-linear medium.

196. “The Bogoluibov Renormalization Group in Theor. and Math.Physics”, in Quantum
Field Theory, Proceed. of the Ringberg workshop (Tegernzee, June 1998, on the
W. Zimmermann 70th birthday) Eds. P.Breitenlohner and D.Maison, Springer 2000
157-176; JINR preprint E2-99-54; hep-th/9903073.|CI=3]

The historical overview (Part 1) partially overlaps with corresponding text of my previous commemorative
paper — see Ne 156 in this list. At the same time second part includes some recent results in QFT
(Sect. 2.1) and summarize an impressive progress of the “QFT renormalization group"application

in mathematical physics.

DTOT TEKCT cremyer gokaaay Ha Cumnusuyme B Punrbepre, npuypodentomy k 70—teruto Bosbd-
xapta ummepmana. Mcropuaeckoe BBeJIeHHE YACTUIHO MEPEKIUKAETCSI C TEKCTOM MOErO IPeJIbl-
JLYIIEro MEMyapHOro 0630pa mocBIeHHoro boroao6osy — cM. Coobmenune ONMAN E2-96-15 (Ref.

Ne 168). B o 2xe BpeMsi BO BTOPYIO 9aCTh BKJIIOYEHbI HEKOTODbIe cBexkue pesyabrarsl u3 KTTI (pas-

neit 2.1) a Takzke cymMMupoBaHbl (paszges 2.4) HelaBHUE BIEUATIISIONINE [TOCTHXKEHHs IPUMEHEHUs
”KBAHTOBOIIOJIEBOI PEHOPMIPYIIBI"B MaTeMaTu4Ieckoil pusnke. normalsize

197. Toward the correlated analysis of perturbative QCD, JINR preprint E2-2000-46, hep-ph /0003242
Preliminary version of paper 199. Contains all its essential results.

198. “The 7 in the s—channel observables”, JINR pub. E2-2000-211, hep-ph/0009106

Ucciemyercs addexT w2

Mymennit s 3 derrupHoi cBst3u KX/ n HabaogaeMbIX B s—KaHaJje. Mbl HaIIOMIHAEM,
YTO 9TU WIEHBI MOT'YT OBITH cOOpaHbI B crerudutieckue PyHKINN — S—KaHAJbHYIO (PYyHK-
o cBs3u &(s) u ee sabdexrusnbie crenenu Ay (s) cBOOOAHBIE OT MPU3PATHLIX OCOOEHHO-
creil. 3aTeM PacCMOTPEHa CTPYKTypa TeOPHH BO3MYIIEHUN JJisi HAOJIIOIaeMoil U ee mepe-
bopmMyupoBKa B BHJIe HECTEIIEHHOIO ePTYPOATUBHOIO pasjioxenus 1o Habopy {Ax(s)} .

4ieHOB (M3BeCTHBII ¢ Havasia 80X I'T) B PA3JIOXKEHUSIX TEOPUU BO3-

Jlastee m3yuaercs: BiamustHEe 72 3bdeKTa Ha UNCACHHbIE 3HAYCHHUs (v , U3BJIEKAEMBIE U3
9KCIIEDUMEHTOB. BayKHBI Pe3yJIbTaT COCTOUT B TOM, UTO ABYXIIETJIEBOE MPUOJINKEHUE,
MIIPOKO UCHOJIb3yeMoe B naru-—Keapkosoit f = 5 (10 GeV < +/s) obmactu jjis anasm-
3a (POPMBI pacipeiesIeHnil HaOJII0JAeMbIX COIEPXKUT CUCTEMATHIECKYIO OTPHUIIATEHHYIO
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~(2)

omubKy 3aHNUKAIONLYIO Ha 1 — 2 IPOIEHTa N3BJIEKAEMbIe 3HAYEHUS (g~ . B mrore npu-
GJIIKEHHOTO yueTa M2 B U3BECTHBIX JIAHHBIX, MBI MOJTY N 3HAaMeHne napamerpa as(M2)
, ycpeaHeHHOe 110 objactu f = 5,

"7T2

< as(M3) > 5~ 0.124.

3aMeTHO oTyimdaoreecst ot "'mMuposoro cpezuero” (= 0.118.)

We analyze the effect of m2~terms in the QCD perturbative expansions for the s—channel effective
coupling and observables, the effect known from the 80s. We remind that these terms can be
collected into specific functions — strong s—channel coupling &, and its effective powers 2 (s) free
of ghost singularities. Further on, we study the structure of perturbation theory for observables
and its reformulation in terms of nonpower perturbation expansion over the set {2 (s)} . Then we
discuss the influence of this effect on the numerical values of a; as extracted from experiments.
The main result is that the common two-loop (NLO, NLLA) approximation widely used in the
five-quark (10 GeV < /s < 170 GeV) region for a shape analysis contains a systematic negative
error of a 1-2 per cent order of magnitude for the extracted a?) . Our physical conclusion is that
the as(Mz) value averaged over the f =5 data < as(Mz) >5=5~~ 0.124 appreciably differs from
the currently accepted “world average"(= 0.118).

2001

199. “Anamurmaeckas Teopus BosmyteHuit s KXJI nadbmogaembrx”, Teop. Mam. Qus.
127 (2001) 3-20;

Ucciremyercs: cBsi3b MeK 1y CBOOOIHBIMU OT IIPU3PAYHBIX CUHTYISPHOCTEN PEHOPMIHBAPUAHTHBIMI
pazioxkennsmu Teopun Bo3mytennit KXJI Bo BpeMenr— u mpoCcTpaHCTBEHHO—TIOTO0HBIX 00IACTSIX.
OCHOBHBIM CPEJICTBOM SIBJIAETCS “IBOHHOE CIIEKTPaJbHOE IpezcTasienue” (HomobHoe mpeacras)ie-
HUIO it ByHKImMK Ajjiepa), BhITEKaoIiee u3 OCHOBHBIX akcrnoM Jiokaabuoit KTTI u ceasbiBatommee
MexKy coboii JieficTBUTe IbHbIE (DYHKIIMU B €BKJIMJOBOI U MUHKOBCKO# (T.€. BpeMEHH—II0I00HOM )
00J1acTsIX.

Ha sT0it ocHOBE yCTAaHOBJIEHO ITPOCTOE COOTBETCTBHUE MEXKILY

— U3BECTHBIM C Hadaja S0X IT IPHeMOM CyMMHDPOBAHUS 7T2—IEHOB B HHBADHAHTHYIO (DYHKITIIO

cBs3u G(s) n Habmomaembre KX /T Bo BpeMeHH-110100HO# obsracTa ¢

— Ppa3BUTBIM HECKOJBKO JieT Hazaj VHBapuaHTHbIM AHajurudeckum [1oaxo1oM, TPUBOIAAIIIM
K CBOOOIHBIM OT HEPU3UUECKUX CUHIY/ISPHOCTEN “aHaJIMTU3NPOBAHHBIM "MHBAPpUAHTHON (DyHKIMN
CBA3H (ian(Q?) M HeCcTENeHHBIM Pa3/IoKeHUAM Jis HAaOJIIOIAeMBIX B IIPOCTPAHCTBEHHO—TIO0GHO
obJracTu.

B urore mbl bopMmysmpyeM CaMOCOIJIaCOBaHHYIO cxeMy, AHajmrudyeckyio Teopuio Bosmyrenwmii
(ATB), cBA3BIBAIOIILY IO MK, Ty cO0Oit peHOpMUHBapHaHTHBIE 3DbeKTHBHBIC (DYHKINT CBAZH Qap (Q2)
u &(s) , a TaK:Ke HECTEIIEHHbBIE PA3JIOKEHUS TEOPUU BO3MYIICHU J1jig HAGIIOAaeMbIX B €BKJIMJIOBOM
U MUHKOBCKOI 00JIACTSX, CBODOIHBIE OT He(DUIMIECKUX CUHTYISPHOCTEH M OTIIMIAIONINEC YTy d-
MIIEHHON CXOINMOCTBIO B MH(MppaKpacHOit 0bIacTH.

[Iposeneno “rimobanbroe" 06o6menne HoBoit cxembl ATB Ha ciryuait peanbroit KX/, BrIto9atonmii
06JTACTH ¢ PA3IUIHBIM YUCJIOM aKTHBHBIX KBAPKOB.

Hpe,ILBapI/ITe.HLHbIe OIICHKHU ITOKA3bIBAIOT, YTO BBIYUCJICHULA 110 rinobansuoit ATB MOTYT IIPUBOJAUTH
K pe3yJjbTaTaM, 3aME€THO OT/INYAIOIIUXCA OT OOBITHBIX paccdeToB JJId Qs JaxKe B HHTI/I—KBapKOBOﬁ

obstactu. IIpuBeneHbI YuCIEHHDIE TTPUMEDDI.

“Analytic perturbation theory for QCD observables”, TMP 127 (2001) 409-423; E2-
2000-298, hep-ph/0012283.

The connection between ghost—free formulations of RG—invariant perturbation theory in the both
Euclidean and Minkowskian regions is investigated. Our basic tool is the “dipole spectral representation similar
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200.
201.

202.

to the definition of Adler function, that stems from first principles of local QFT. It relates real
functions defined in the Euclidean and Minkowskian regions.

On this base we establish a simple relation between

— The trick of resummation of the 72~terms (known from early 80s) for the invariant QCD coupling
and observables in the time-like region and

— Invariant Analytic Approach (devised a few years ago) with“analyticized"coupling a,(Q?)
and nonpower perturbative expansion for observables in the space-like domain which are free
of unphysical singularities .

As a result, we formulate a self-consistent scheme — Analytic Perturbation Theory — that relates a
renorm-invariant, effective coupling functions a,, (Q?) and &(s) , as well as non—power perturbation
expansions for observables in space— and time-like domains, that both are free of extra singularities
and obey better convergence in the infrared region.

Then we consider the issue of the heavy quark thresholds and devise a global scheme for the data
analysis in the whole accessible space-like and time-like domain with various numbers of active
quarks.

Preliminary estimates indicate that this global scheme produces results a bit different, sometimes
even in the five-flavour region, on a few per cent level for & — from the usual one, thus influencing

the total picture of the QCD parameter correlation.
“Fifty years of Renormalization Group”, CERN Courier (Sept.2001) 19-22.

“The Bogoliubov Renormalization Group and solution symmetry in Math. Physics”,
Phys.Repts. 352 (2001) 219-249; JINR preprint E2-2000-9, hep-th/0001210. (V.F.
Kovalev)

Evolution of the concept known in theoretical physics as the Renormalization Group (RG) is
presented. The corresponding symmetry, that was first introduced in Quantum Field Theory (QFT)
in the mid-fifties, is a continuous symmetry of a solution with respect to transformations involving
the parameters (e.g., that determine boundary condition) which specify particular solutions. After
a short detour into Wilson’s discrete semi-group, we follow the expansion of the QF T RG and argue
that the underlying transformation, being considered as a reparametrisation, is closely related to
the property of self-similarity. It can be treated as its generalization — Functional Self-similarity
(FS). Next, we review the essential progress made in the last decade in the application of the
F'S concept to boundary value problems formulated in terms of differential equations. A summary
of a regular approach, recently devised for discovering the RG = FS symmetries with the help
of modern Lie group analysis, and some of its applications are given. As the principal physical
illustration, we consider the of solution of the problem of a self-focusing laser beam in a non-linear

medium.

“ Analytic perturbation theory in analyzing some QCD observables”, Europ. Phys..J.
C 22 (2001) 331-340; hep-ph /0107282 [CI=17]

The pedagogically updated version of paper Ne 198

The paper is devoted to application of recently devised ghost—free Analytic Perturbation Theory
(APT) for analysis of some observables. We start with the discussion of the main problem of
perturbative QCD — ghost singularities and with the resume of its resolving within the APT.

By a few examples in the various energy and momentum transfer regions (with the flavor number
f = 3,4 and 5) we demonstrate the effect of improved convergence of the APT modified perturbative
QCD expansion. Our first observation is that in the APT analysis the three-loop contribution
(~ a3) is, as a rule, numerically inessential. This gives raise a hope for practical solution of the
well-known problem of asymptotic nature of common QFT perturbation series.

The second result is that a usual perturbative analysis of time-like events with the big 72 term in
the a2 coefficient is not adequate at s <2 GeV?. In particular, this relates to 7 decay.

39



Then, for the “high"(f = 5) region it is shown that the common two-loop (NLO, NLLA) perturbation
approximation widely used there (at 10 GeV < /s < 170 GeV) for analysis of shape/events data
contains a systematic negative error of a 1-2 per cent level for the extracted 07(52) values. Our
physical conclusion is that the as(My) value averaged over the f = 5 data appreciably differs

< ag(Mgz) >y=5~0.124 from the currently accepted “world average"(= 0.118).

203. “Anamurudeckuil OIX0/ B KBAaHTOBOI xpomoqunamuke”’, D YA 32 (2001) 97-102,
(N.JI.ComnoBrios)

2002

204. D.V. Shirkov, “Analytic perturbation theory and New Analysis of some QCD observables”,
in 2001 QCD and High Energy Hadronic Interacton (Proceed. of the XXXVth Rencontres
de Moriond) Ed. Jean Tran Than Van, THE GIOI Publ. Vietnam 2002, pp 137-141;
hep-ph/0105317.

Here, we report briefly two topics:

1) The latest version of “Analytic Perturbation Theory"(APT) devised recently for the QCD
observables both in the Euclidean and Minkowskian regions.

2) Results of the APT-based calculation for some physical processes.

205. D.V. Shirkov, “On the QCD coupling behavior in the IR region”, Theor. Math. Phys.
132 (2002); 1307-1317, TM® (2002) 486-496; hep-ph /0208082

The summary of nonperturbative results for the QCD invariant coupling & obtained by numerical
lattice simulations for the path integral and by solution of the approximate Dyson—-Schwinger
equations reveals a remarkable variety of IR behaviors of a,(Q?) even at the qualitative level.
In turn, this raises the question of the correspondence between the results obtained by different
groups. We analyze this issue in terms of mass-dependent coupling-constant transformations and
conclude that the problem of the IR behavior of the effective QCD coupling and of propagators is

not well defined and requires a further clarification.

00630p HerepTypPOATUBHBIX PE3YIbTATOB st 3bdekTuBnoit hyurnuu cBsa3u KX/ ag, mosydaeMbrx
METOIAMU YUCJICHHBIX CHMYJISINI KOHTHHYAJIHLHOTO WHTErPAJIa Ha PEIeTKEe U PENIeHus MpudJin-
keHHbix ypaBuenwit IIIBunrepa—laiicona, obHApyKHBaeT 3aMedaTesbHOE pazHOOOpa3ue MoBejie-
Hust s (Q?) B mHdpaKpacHoit 06TaCTH, Jaske Ha KAIeCTBEHHOM yPOBHe. B CBOIO ouepe/ib, 3TO M0JI-
HHUMAET BOIIPOC O COOTBETCTBUU PE3Y/IbTATOB, HAXOAMMBIX PA3IUIHBIMU IPYIIIIAMEI ABTOPOB. DTa CU-
Tyalus pacCMaTPUBAETCS C MIPUBJICIEHUEM 3aBUCSIINX OT MACCOBOI TIEPEMEHHO Tpeobpa3oBaHmii
KOHCTAHTBI CBSI3W, CIEJAH BBIBOJ, O TOM, 4TO 3ajada WH(PPAKPACHOTO MOBeeHUs 3DDEKTUBHOM
dbyHKIMY CBsA3HU, a Takke mpornaratropos, B KX /I mokamecT He SBJIsSeTCs TOCTATOYHO XOPOIIIO OIpe-

JIEJIEHHOI U ee IIOCTaHOBKa TpeOyeT JajbHENIIero yro4YHeHs .

2003

206. “The QCD coupling behavior in the Infrared Region”, in Diffraction 2002, Eds.
R.Fiore et al., Kluwer Ac.Pub. 2003, pp. 277-279.

207. “The QCD coupling behavior in the Infrared Region and its Fourier Transformation”,
in Multiparticle Dynamics, Eds. A.Sissakian et al., WS 2003, pp 190-194.

208. D.V. Shirkov, “K ®ypse [Ipeobpazosannio dddexkrupnoit yuxnun Cpsazu’,
Teop. Mam. @us. 136 (2003) 93-20;
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PaccMmaTpusarorcst mHTErpaibHbIE IIPEOOPA30BaHNST PEHPMUHBAPUAHTHOM (6eryu1e171) dyHKIMA CBsI-
3u KX/I. Ocoboe BunManme yieneHo mpeobpaszoBanuio Oypre, T.e. MepexoLy OT MPOCTPAHCTBEHHO—
BPEMEHHO! KapTHUHBI K IIPEJICTABJICHUIO SHEPIAU—UMITYJIbCA.

Harre mrepBoe 3aKiioveHne COCTOUT B TOM, UTO YCJIOBUE BO3MOXKHOCTH TAKOI'O IIEPEXOJIa IIPEJICTAB-
JISIeT eIlle OJMH apryMeHT IPOTUB PEAJIbHOCTH CYIIeCTBOBAaHUS HE(PU3NIECKUX CHUHTYJISIPHOCTEH,
HabJIoeHHbIX B TiepTypbatusrOoit KX /T,

Bropoe cBomuTes K criocoby “niepeBosia” HEKOTOPBIX CHHTYJISIPHBIX “JJTMHHOBOTHOBBIX " aCHMIITOTHK
B nH(MPAKPACHYIO 00JIACTb MEPEIAHHBIX UMITYJIHCOB, KOTOPOE CJIE/IYeT IIPOBOJAUTD C YIETOM Teope-
Mbl Taybepa. 910 3aMedyaHre UMEET OTHOIIEHNE K HEJABHUM PEe3Y/IbTaTaM 110 ACUMIITOTHIECKOMY
noseernto 3¢ pexkrupHol GyHKuu cBsizu KX /I, mosryuenubiv Kosiaboparueit AJIb®@A Ha ocHOBe

YHCJICHHBIX PEMIETOYTHbIX CI/IMyJISIHI/IfI.

“On the Fourier transformation of Renormalization Invariant Coupling”
, TMP 136 (2003) 893-907; hep-ph/0210113.

Integral transformations of the QCD invariant (running) coupling and of some related objects are
discussed. Special attention is paid to the Fourier transformation, that is to transition from the
space-time to the energy—momentum representation.

The conclusion is that the condition of possibility of such a transition provides us with one more
argument against the real existence of unphysical singularities observed in the perturbative QCD.
The second one results in a technical comment on the way of “translation"of some singular long—
range asymptotic behaviors to the infrared momentum region. It relates to the recent ALPHA
collaboration results on the asymptotic behavior of the QCD effective coupling obtained by lattice

simulation.

2004

209. D.V. Shirkov, “Nonpower Expansions for QCD Observables at Low Energies”
Nucl.Phys.Proc.Suppl.152:51-56,2006. hep-ph /0408272 (Montpellier, QCD 2004 Aug
2004)

A comprehensive review is presented of the progress made in further developing the ghost-
free Analytic Approach to low-energy QCD since “QCD-97"meeting. It is now formulated
as a logically closed “Analytic Perturbation Theory"algorithm. Its most essential feature
is nonpower functional expansions for QCD observables.

Nonpower expansion functions are oscillating in the low energy domain, where the QCD
coupling is not weak. This effect suppresses the influence of higher-loop contributions
that, in turn, diminishes the scheme dependence and improves the convergence property
of perturbative expansion for observables.

210. D.V.Shirkov, “Non-Power Expansions for QCD observables”

In the context of correlation of various non-perturbative results for low-energy QCD, we

study correspondence between coupling-constant transformations, thereby induced transformations
of effective couplings and Linear Integral Transformations (LIT) of effective coupling; in
particular transition from Euclidean invariant coupling ag(Q) to the Minkowskian é s (s)

and to the "Distance"ap(r?) ones:

G5(Q2) — Gag(s) :/ an(2) % 5 ap(r?) :r/ooosin(rQ) G5(0%)dQ.

rs

These transformations change the form of functional expansion for an observable. Indeed,
via LITs of & powers [as(Q)]" — AM(s) — AE(Q?) — RP(r) we obtain non-power sets
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211.

212.

213.

of functions {AM}  {AL} (NP} (with, e.g., AM (s) # [A}(s)]") and at the very end
Non—Power Expansions for Observables

Zrn[@S(Q)]n - ZTanrAL/[(S) - Zrn-AE(QZ) - ZrnNrZL)(T)~

n

Thus, LIT transform the usual power functional expansions into non-power ones.

Hence, principally, non-power perturbative functional expansions are more natural than
the power ones. Moreover, practically, they provide us with more quick convergence. We
conclude with few positive illustrations of the last thesis.

2005

D.V. Shirkov, “QCD Effective Couplings in Minkowskian and Euclidean Domains”
in AIP Conf.Proc. 806:97-103,2006. (Conversano 2005, Quantum chromodynamics)
hep-ph/0510247

AnaHoTanus

We argue for essential upgrading of the defining equations (9.5) and (9.6)
in Section 9.2. "The QCD coupling ... "of PDG review and their use for data
analysis in the light of recent development of the QCD theory. Our claim is
twofold. First, instead of universal expression (9.5) for a@s , one should use
various ghost-free couplings ap(Q?), ap(s) ... specific for a given physical
representation. Second, instead of power expansion (9.6) for observable, we
recommend to use nonpower functional ones over particular functional sets
{A(@%)} , {Ak(s)} ... related by suitable integral transformations. We remind
that use of this modified prescription results in a better correspondence of
reanalyzed low energy data with the high energy ones.

D.V. Shirkov, “On the QCD coupling behavior in the infrared region”

The summary of nonperturbative results for the QCD invariant coupling & obtained by
lattice simulations for functional integral and by solutionof approximate Dyson—Schwinger
equations reveals a puzzling variety of IR behavior of as(Q) even on a qualitative level.
This, in turn, rises a question of correspondence between the results obtained so far by
different groups.

We analyze this issue in terms of mass-dependent coupling constant transformations and

conclude that the question of the IR behavior of effective QCD coupling and of propagators
is not a well-defined one, and needs to be more specified.

D.V. Shirkov, V. F. Kovalev, “Renorm-group symmetry for functionals of boundary
value problem solutions” (Conf.“RG 2005”, Helsinki, 30 Aug - 3 Sep 2005), J.Phys.A
39:8061-8073, 2006. ( see also extended version “Renorm-group symmetry for solution
functionals”, in math-ph/0508055.)

AnHOTaUS

The report reviews the recent advances in generalization of the renormgroup
algorithm for boundary value problems of mathematical physics and related
concept of the renormgroup symmetry, formulated earlier by authors with reference
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214.

215.

216.

217.

218.

to models based on differential equations. These algorithm and symmetry are
formulated now for models with non local (integral) equations. We illustrate
by examples applications of the generalized algorithm to models with not local
terms which appear as linear functionals of the solution.

D.V. Shirkov,
2006

Shirkov D.V. and Solovtsov I.L., “Analytic Perturbation Theory in QCD: Ten years
of history” in Bogoliubov Laboratory 50 years Publ. JINR Dubna 2006, Ed. D.V.
Shirkov, pp.52-72

AnHOTa U

Kovalev V.F. and Shirkov D.V., “Renormalization Group Symmetries in Mathematical
Physics”, in Bogoliubov Lab 50 years Publ. JINR Dubna 2006, Ed. D.V. Shirkov, pp.
252-263

AnaHoTanus

D.V. Shirkov, “Analytic Perturbation Theory Model for QCD and Upsilon Decay”,
Nov 2006. 9pp. Nucl.Phys.Proc.Suppl. 162:33-38,2006. hep-ph/0611048

AnaHOTaNA

An elegant and more precise formula for the 3-loop perturbative QCD coupling
is discussed. It improves the common expression (e.g., canonized by PDG) in few
GeV region. On its base, we propose simple analytic Model for ghost-free QCD
running couplings and their effective powers within the Analytic Perturbation
Theory, in both the space-like (Euclidean) and time-like (Minkowskian) regions,
very accurate in the range above 1 GeV. Effectiveness of the new Model is
illustrated by the example of Upsilon(1S) decay where the standard analysis
gives ag(My) = 0.170 = 0.004 value that is inconsistent with the bulk of data.
Instead, we obtain as(My) = 0.185 £ 0.005 that corresponds to as(Mz) =
0.120 £ 0.002 that is close to the world average.

D.V. Shirkov, “Novel Sets of Expansion Parameters for Feynman Perturbation Theory”,
7 pp, Proc. Crimean Conf. on New Trends in HEP. Eds. P.N. Bogolyubov et al.,
Kiev 2007, pp 231-237

An elegant and more precise (Denominator) formula for the 3-loop perturbative QCD
coupling is discussed. It improves the common expression (e.g., canonized by PDG) in few
GeV region. On its base, we propose simple analytic Model for ghost-free QCD running
couplings and their effective powers within the Analytic Perturbation Theory, in both the
space-like (Fuclidean) and time-like (Minkowskian) regions, very accurate in the range

above 1 GeV.

FEffectiveness of the new Model is illustrated by the example of Y(1S) decay where the
standard analysis gives as(My) = 0.170 £ 0.004 value that is inconsistent with the bulk of
data for as. Instead, we obtain aM°?(My) = 0.18540.005 that corresponds to oM (Myz) =
0.120 £ 0.002 which is close to the world average.
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219. D. V. Shirkov and A. V. Zayakin, “Practical Manual in Analytic Perturbation Theory
and Upsilon Decay Analysis” in Proc. 14th Intern’l Seminar “QUARKS 2006" (Repino,
May 2006) INR RAS Press, 2007, vol 1, pp.195-205 Eds: S.V. Demidov et al.

Within the ghost-free Analytic Perturbation Theory (APT) simple approximations are proposed for 3-loop analytic
couplings and their effective powers, in both the space-like (Euclidean) and time-like (Minkowskian) regions, accurate

enough in the large range (1-100 GeV) of current physical interest.

2007

220. D.V. Shirkov and I.L. Solovtsov, “Ten years of the Analytic Perturbation Theory in
QCD” Theor.Math.Phys.150:132-152,2007.; hep-ph/0611229.

AnaHoranus

The renormalization group method enables one to improve the properties
of the QCD perturbative power series in the UV region. However, it ultimately
leads to the unphysical singularities of observables in the infrared domain. The
Analytic Perturbation Theory constitutes the next step of the improvement of
perturbative expansions. Specifically, it involves additional analyticity requirement
which is based on the causality principle and implemented in the Kéllen—
Lehmann and Jost—Lehmann representations. Eventually, this approach eliminates
spurious singularities of the perturbative power series and enhances the stability
of the latter with respect to both higher loop corrections and the choice of the
renormalization scheme. The paper contains an overview of the basic stages of
the development of the Analytic Perturbation Theory in QCD, including its
recent applications to the description of hadronic processes.

221. D.V. Shirkov, A.V. Zayakin. “Analytic perturb theory for practitioners and upsilon
decay”. dx @usuka, Phys.Atom.Nucl. 70:775-783,2007: hep-ph /0512325

B pamkax cBo6osHO# o1 Hedu3nIeckux ocobeHHoCTel AHamuTIYecKoi Teopun BosmyIenuii (ATB)
[IPEJJIATAIOTCS TPOCThIE IPUOJINKeHNs JJisi TpexiersieBoil pyukmun cBsizu B KX u ee addek-
TUBHBIX CTEIleHell, KAK B IPOCTPAHCTBEHHONOAOOHON (E€BKJIMIOBOI), TaK U BO BPEMEHUIIOA00HOM
(MHHKOBCKOI1) 00JIaCTSIX, JOCTATOYHO TOYHbe B HHTepBaje 1-100 I'sB.

IIpocrora ucmosp3oBanust HOBO#M Mojean WLTIOCTPpUPYETCS HA MPUMeEpPE IIOBTOPHOI 00paboTKm
pacuana Y(1S), rae crangaprHblii anaau3 gaer suadenne aq(My) = 0.170£0.004, necormnacyrorie-
€csl ¢ OCHOBHBIM MaCCHBOM JIAHHBIX TI0 JIPYTUM MPOIeccaM. BMecTo 9Toro 3HaUYeHUsI, MbI IIOJIy daeM
aMod(My) = 0.18540.005, coorsercrrytomee a4 (Mz) = 0.12040.002 , 4To 6IM3KO K MEPOBOMY
cpesHeMy.

O6cyxK1aeTcst BOIPOC 0 MaCIITabHOM HEOMHO3HAYHOCTH, aKTya bHBIH it Y pacrajia.

222. M.Baldicchi, A.V.Nesterenko, G.M.Prosperi, D.V.Shirkov, C.Simolo, “Bound state
approach to the QCD coupling at low energy scales”. May 2007. 11pp. [hep-ph]|0705.0329
Phys.Rev.Lett.99:242001,2007.

We exploit theoretical results on the meson spectrum within the framework of a Bethe-
Salpeter (BS) formalism adjusted for QCD, in order to extract an “experimental” coupling
as™(Q?) below 1 GeV by comparison with the data. Our results for a5 (Q?) exhibit a
good agreement with the IR safe Analytic Perturbation Theory (APT) coupling from 1
GeV down to 200 MeV. As a main result, we claim that the combined BS-APT theoretical
scheme provides us with a rather satisfactory correlated understanding of very high and
low energy phenomena.
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223.

224.

D.V. Shirkov and A.V. Zayakin, “Simple Analytic Approximation for 3-Loop Ghost-Free
QCD Coupling”,

Processing of data in a few GeV region requires reliable and accurate expressions for
QCD running coupling and for its effective powers, free of unphysical singularity. Such
expressions, in both the Euclidean and Minkowskian regions, were obtained within the
framework of the ghost-free Analytical Perturbation Theory (APT) devised in the last
decade. They involve special functions and are rather complicated.

Here, we propose a simple analytic approximation for 3-loop APT analytic couplings and
their effective powers which are accurate enough in the range 2-100 GeV

D.V. Shirkov, “Analytic Perturbative QCD: From t quark to K meson scale”, 7 pp, Proc.
Crimean 2007 Conf. on New Trends in HEP. Eds. P.N. Bogolyubov et al., Kiev 2007, pp
231-237

AnHOTa M

Short resume of the Conference talk is presented. It comprises a sketch
of the current state of perturbative QCD, its Analytic Perturbation Theory
modification, and an outline of spectacular recent progress of Analytic pQCD
below 1 GeV.

45



Crmcok janrepaTryphl

[1] H.H. Borosmio6os, /lokmazsr AH CCCP 81 757; 1015 (1951) — in Russian.

[2] H.H. Boroso6os, Hzpecruss AH CCCP cep. dus., 19 237 (1955) — in Russian.;

[3] F.Dyson, Math. Rev.17 (1956) 441.

[4] E.C.G.Stueckelberg and A.Peterman, Helv. Phys. Acta 26 (1953) 499.

[5] M.Gell-Mann and F.Low, Phys. Rev. 95 (1954) 1300.

[6] JI.I. Jlanpay u 1.4. Tlomepanuyxk, /lokraasr AH CCCP 102 489 (1955) — in Russian.
[7] N.®. T'uns6ypr, Jokransr AH CCCP 110 535 (1956)

[8] M.M.R. Williams, The Slowing down and Thermalization of Neutrons, North-Holl. Publ., 1966;
pp 463-7 and 500-5.

[9] H.H. Boromo6os, Journ. of Phys. 9 23 (1947).
[10] M. Konuma and H. Umezawa, Nuovo Cim 4 (1956) 1461.
[11] P.J.Redmond, Phys. Rev. 112 (1958) 1404.
[12] G.Chew, S.Mandelstam, Phys. Rev. 119 (1960) 467.

[13] L. Castillejo, R.Dalits, F.Dyson, Phys. Rev. 101 543 (1956). L.Castllejo, R.Dalitz, F.Dyson,
Phys. Rev. 101 (1956) 543.

[14] K.Huang and F.Low, 2K9T® 46 845 (1964); Sov. Phys. JETP 19, 549 (1964).
[15] G. Wanders, Helv. Phys. Acta 39B 228 (1966).

[16] J. Hamilton and Woolcock, Rev. Mod. Phys. 35 737 (1963)

[17] A. Logunov, L. Soloviev, A. Tavkhelidze, Phys. Lett. 24B (1967) 181.

[18] A.A. Buagumupos, [1.11. Kazakos u O.B. Tapacos, 2K9T® 77 1035 (1979); Sov. Phys. JETP
50(3), 521 (1979).

3 mapta 2016 1.

46



