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1 TIlocranoBka 3amaun

Hamu skenepuMenThi, oficyXIaeMsle B HACTOMIIEH pabote, MHAIMHA-
POBaHBI PE3YILTATAME HCCIENOBAHUN TXKEIOMOHHON panHoOAK THBHO-
cru [1] u buMomanbHOro HencHUs smep B okpecTHocTH Fm (2] ¢ 6ec-
OpeleneHTHO Y3KUM pAcIpelelicHuEM Mo Macce GpparMeHToB B OLBOM
u3 Mo, [lepeunciieHHble ABAeHUS 06YCIOBICHB CHCUNPRIECKUM TIPO-
apiicHNeM 3ddexTa snepHbIX obonodek: GopMHPOBAHUEM Ha HEKOTO-
pOH CTAIMM 3BOIIONHY SACPHOIT CHCTEMBI CHIBHOCBA3AHHBIX (Marnue-
CKMX) COBOKYITHOCTEH HYKIIOHOB-KIIACTEPOB, OMPENeFOIINK albHeH-
utee nopeqeHne cucTeMbl. C TOKYM 3peHHsS KONWYECTBA 06Pa3yommnX-
€A KIaCTePOB TAXKEIOHOHHASL PANHOAKTUBHOCTD - 3TO ~ OMHOKITACTEp-
HEIH paciall, TaK KAK OINH U3 MOYEPHHX NPOAYKTOB TpelcTaBiseT
coboit mpaxabl Marmieckoe anpo 2°Ph wnn 6mmskoe k Hemy ("cBuH-
mosas pammoaxtTnpHocTs”)!. Xonmommoe memenme akTumumoB ¢ ofpa-
30BaHMeM IBAXKIBI MarHdeckoro '%2Sn - Takxke, mo-BHINMOMY, IpH-
Mep ONHOK/JIAacTepHOro pacnana (" ooBIHHAS pPaniuoakTHBHOCTH”") [5].
B Taxoii kmaccuduxaitiny Mofa GHMONAILHOrG CIOHTAHHOTO HETeHNS
B8Fm ¢ ofpajopaHMeM IBYX MaTHYECKHX anep Sn — " nukaacTepHbit”
pacnan. PeamusyloTcs nu kiacTepHble pacnamsl Hoibureil KpaTHO-
CTH, B YacTHocTH Tpoiiasie? KanaunatoM Ha Takodl pacmal MO0
651 OBITH AAPO, KPATHOE IO COCTABY TPEM MATHUECKUM ANPAM, HATIPH-
Mep %Cm — 3Ge. Ilomck Taxoro pacmana CMBIKAeTCA € KJ1acCHte-
cKoll 3amatiell GUINKA NelleHUs — HOUCKY HCTHHHO TPOMHOrO MeJICHUS.
o nHactosgulero BpeMeHH NPHU3HAHHBIE [OKA3ATCNBLCTBA CYILECTBODBA-
HAA TAKOTo Tpollecca Mg caabono3byXIeHHBIX CHCTeM OTCyTCTBY-
ot [6]-{10]. B nambonee nosaueii pabote Ha >Ty Temy [11] momywe-
HBI BEPXiHe Tpenenbl BePOITHOCTA UCTHHHO TPOIHOTO CIOHTAHHOTO
menenus anpa P*Cf. Jlns muanasosa Mace nerkoro ockonka 30<A <70
HCKOMBIe COBBITHS OTCYTCTBOBAMH Ha ypobHe 8x 1078 i nng nuanasona
70<A <95 ma yposue 2 x 107° ot ofrrMHOro nBoitnoro nenenns. Bume-
CTe € TeM HM3BECTHO, YTO NMpH 60NbIIOM BO3GYXICHUH NeJICHHE SIpA

'O rMeruM, uTo TepMmun "knactep” ynoTpebnsercs B intepartype (nanpumep, {3,
4)) u xaxk curHonnM Gosee obwero Tepmutia "dparmenT”. MBl cunTacM MarnawoCTh
aTpubY THRHLIM TPUINAKOM SINEPHOTO KiacTepa.



Ha TPU OCKOJIKA COIOCTABUMBIX MAcC ABJIeTCA OOCTATOIHO BEPOAT-
HBIM IIPOLECCOM Ha YpoBHE ~ 1072 0T GUHAPHOTO HeleHns [12]. Moxno
OAMIATH, ITO 0060/109eTHbIe YPEKTH IPH COOTBETCTBYIOIIEM BEIGOpE
Aemsierocs AApa JIUITb HOBBICAT UIaHCH 06pa30BaHUL KOHOHUTYPaIHn
13 TpeX OIM3KHX IO MacCe KOHCTHTYEHTOB, [0 CDABHEHHIO C Peajiy-
3YIOIIENACS B KUAKOKANEIbHOM IIpemesic GObIIuX Bo3byKIeHn. Bau-
Aoy OTCYTCTBHA JeTaIbHBIX TEOPETUYECKUX YKA3aHUM SKCIIEPAMEHT 110
IIONCKY TPEXKIACTEPHOro paclafa INIAHUPOBAJICA HCXOOS U3 CaMBIX
OOIINX IIPENIIOTIOKEHNT O BO3SMOXKHOM KHHEMATHKE HCKOMOTO PACIALA.
Bumecto ymomuHasmerocs penxoro moromna *Cm uccnenosamcs 6:mms-
K0t o cocrasy *Cm. B mactosmeit paboTe NMpeNCTABIEHKI TaKkKe
IaHHEIE IO 9K30THYECKUM pachagaM 222Cf.

2 OxkcnepumeHT

OJKCIePEMeHTH NPOBOMIIIACE Ha 47T-CIeKTPOMeTpe 3apKeHHHIX Gpar-
MeHTOB snepHbIX peakumit POBOC [13] B JlabopaTopum smepHBIX
peaknuit um. ['"'H. ®Puepoa O6bennHeHHOr0o WACTHTYTA SIEPHBIX
nccnenosanuil, ybrna. Kaxnet us tpununaté Momymei CIeKTpoMe-
Tpa BK/II0YaeT NO3HIIOHHO-TyBCTBHTEIIbHEIN [BYXKOOPIHHATHELR [Ta-
BubHb cieTank (IIYIC) m Gpsrrosekyo monmsammoHHyio KaMepy
(BUK). Cropocts (V') ockonka nemenns (OIl) ompenensercs ¢ moamo-
MBI CTAPTOBOTO TaBuHHOTO cdeT4mka (JIC) u [TUJIC, kKoTophiit naeT
CTol-curHaiel (mponerHas Gasa ~ 50 cv). ITYJIC mossomsger Taxxe
I3MepATh yAelIbHble HOHU3AMMOHHEIC IOTePH, 0ODECIIeUNBAs OTOPAKOB-
Ky JIETKMX sOep [0 3apany. Oueprun (F) dparMeHToB H3MepsioTCs
B BIIKax. Ilo m3MepeHHEIM 3HAYCHUIM CKOPOCTH M SHEPIHH OIPenc-
asanck Macca ("V-E” MeTon) m mMIyabc (BeKTODHO) Il KaiIoro
ockonka. C yueToM amepTypsl, onpenendeMoit craprosiM JIC, u oxu-
DaeMoit TeoMeTpHeH pa3ieTa GPArMeHTOB TPONHOIO MEeNCHI B DECHe-
PHUMeHTe ObLIIO 3aeCTBOBAHO [[Be T'PYIIIBI IPOTHBONONOKHBIX MOIY-
Jell Mo 1IecTh MOmyJled B rpymme. B pacdere Ha HU3KUA BBIXOH HC-
KOMBIX COOBITHI MCIOTB30BAIICE UCTOYHHK C BECbMa TOICTHIM aKTUB-
HBIM citoeM — 190 Mxr/em? 28Cm(OH);, ocammensoro Ha YIIIePOMHY O
nomioKKy TommmHoi 50 Mxr/cM?. B kauecTBe mpuMeceit B meTOUHM-



Ke IpHUCYTCTBOBATHN, OaBad BKIIAI B CYMMAapHYIO alb(a-aKTHBHOCTS!
240m ~ 59.5%, 2Cm ~ 31.1% u cienst 2" Am. MeTonuka Katn6pon-
KHI ClleKTpoMeTpa IpuBecHa B [13].

Wccnenopanne crioETaEHoro gemenus 2°Cf mpoBoanmoch Takxke Ha
cnexrpomerpe POBOC no ananormasoil cxeme. CTapToOBLIA CHIHAIL B
3TOM CiIydae TOMYYalcs OT HeTeKTopa Ha MHKDOKAHAJbHBLIX TaCTH-
HaX, alepTypa KOTOPOTO I03BOMAAIA HCIOIB30BATH TOJLKO IBA MPO-
THBONOJOAHBIX MOIVAL CIeKTpoMeTpa. Pe3ynbTaTsl, IOTyICHABLIC B
3TOM 3KCHepUMeHTe NI HBOHHOTO NeJICHMS, NPeNCTABICHBl B pabo-
Te [14].

[Iponemyps moncka coGHITHA HCTHHHO TPOHHOTO ICICHAA B Mac-
CHBE 3apPeruCTPUPOBAHHBIX COOBITHH CIORTAHHOTO ACICHHA OCHOBBIBA~
THCh Ha OOBIYHO paccMaTpHBaeMBIX B auTepaType [13] npeapaspsis-
HBIX (opMax aapa, obyCIIaBIuBAIOILEX TPOHHOe NeleHHe. AIpHOpH
YTl MeXKOY GparMeHTaMH IPU 3TOM MOTYT OBITE MIOOBIMH B Ipe-
merax < 180° mpm ycaoBum, iTo ux cymMMa pasHa 360°, a UMITyIbCBI
dparMCHTOB YHOBICTBOPSIOT 3aKOHY COXPAHEHUS HMIYIbca. AHAIN?}
TPORHBIX COBIANCHHI, OCHOBAHHBIN Ha KMHCMaTHKC, ¢ OTOpaKoBKOM
[0 3apAny JerKuxX 3apsiKeHHBIX YaCTHI 00BITHOTO TPOHHOTO desleHHd
U anep yriepona, BRIOHBACMBIX OCKOIKAMU M3 TIONNOXKKH, HE BBISBHT
HH OLHOTO COGBITHS MCTHHHO TPORHOTO HeseHns Ha ~ 6 x 10° mpoii-
HEIX JeJeHmil. B mpwWHIUNe, 3TO He 03HAYAeT UX OTCYTCTBHA: €CIH
npenpazpeiBaag GopMa IPEACTABIAeT coboli HEeMotIKy U3 TpeX (par-
MEHTOB U IOCJIe Pa3phlBa IBa KPAWHHX PA3IeTalOTCA [0 OCH HCIOYKH,
TO CpemHUA PparMeHT MOKCT BooOIIe ocTaThed MokogmmMcsd. [lonck
Takux cOOBITHH BO3MOXKCH B KOODAMHATAX: Macca OCKOIKa, 3aperu-
CTPHPOBARHOTO B OIHOM ILIede crekTpoMeTpa (M,) - Macca ockolIKa,
3aperucTPUPOBAHHOTO B COBIIAIEHNN B IPYTOM ILICTe (M,). Ons ucko-
MBIX cobpITUil cymma M, + M, DOIKHA OTIUYATECA OT MACCHl Ieiid-
IIeTrocs SApa Ha Maccy TPeTbero dparMcHTa. Kein ol nedc TBUTCIBHO
MIOKOWTCS, TO MMIY/TBCHL Pa3leTAoNmXcs PparMeHToB TO/KHB OBITH
paBHbL [, = Py. PaBencTBo (6/IM30CTH) UMIIYIIBCOB TOMOTHATEILHBIX
OCKOJIKOB MOAKHO HCIIOJIB30BATH IMO3TOMY B KaleCTBe KDHTePUS HJIA OT-
OPAKOBKH TOXKHBIX COOBITHII, 00yCITOB/ICHHBIX IJIABHBIM 00pa3oM pac-
cesaneM ockonkoB Ha ceTkax [[YJIC w mommep:xkwmsaromneil peleTke



BUI. CofeITis. 06yCMOBICHHBIC PACCOTHIICM OTHOTO I3 0CKOTKOB YKe
MOCe H3MEPCHIA €T0 CKOPOCTIH, AT XOPOIIO 3aACTHBIC ~ XBOCTE Ha
pacnpeneTenni Beixonos Y (1f,. M) (prc. 1), Beuay oTeyTeTBIIsS BbI-
JeICHHOTO HAIIPAB/JICHHA (IIOTPOMUII Pa3IeTa OCKOTIKOB CTIOHTAHHOTO
ICJIeHIIA ) TIOOBIC PACIIPEICICHIA TaPAMeTPOB OCKOTIKOB 10TKHB BBITH
QIIIICCKIT TORICCTBCHHBL B 0HOIX ILICHMAX ABYNILIEICBOTO CICKTPO-
MeTpa. CACACTBICM TOTO OTICBILIHOTO CBOHCTBA ABILCTCS CHMMETpIIA
A7 TCHCTIMCCKIT CBA3AHHBIN OCKOIKOB pacnpencienis Y (M, M) ot-
HOCITCIBHO TpsiMoil M, = V. AaropaTa oT60pa Mo IMIYIBCY HosC-
HAcTCR piic. 2a. o munyiasean mapHbIX GParseHToB HAXOMIITCS ¢y M-
MApHBIT IMIVIbC 7. PacnpeneseHne ero mpoekom Ha ocb IeICHII
(PCATTBHO Ha HATIPABICHIC OLHOTO 113 TeHCTIMCCKIT CBARAHEBIY OCKOT-
KoB) () 1 I7OCKOCTh. HEPICHIIKY IAPHYIO 3Toil octr (12 ). TIpeIeTa-
BiICHO Ha prc. 26. Pacopegesenne Y () 61m3k0 K rayecimasy ¢ -
PHHOIL Ha noayseicoTe ~ 320 MsB/c. B oreyrersne dmsireckns i
MCTOMIIMC CKIIN IPITIIH. ICKQKAIOIIIX HATATBHBIC TIMIY ICBL 0CKO-
KOB (¢HPOC HOIITPOHOB, PACCESHIIC, KOHCTHOC Pa3DCOHICHIIC 110 Macee 11
CROPOCTIL, CHCTOMATHICCKIC CABHIT Opl Kaaubpobee), 7 = (. Ma-
TPITIA BBIXOAOB AP OCKOAKOB, A1 KOTOPBIX 3HAUCHIA I, TOMAJA0T B
okHo 117} {puc. 26). npencrasicHa Ha pre. 3a. Mupuna oxna 1. Kak
BIIHO 113 puc. 20, BuIbpana G.IIMKOH K DOV IINPIHe pacnopeneIcHIs
Y (P.). Ot6op npomssomiies i3 3.7 x 107 cobbITIil e 1eHTIS. KpyvoueL-
MH TOTIKAMI BBUIC/ICHB! CTPYETYPBI B BILAC TPCN KAOBOOGPAIHBIX TiI-
HIIH I KOJTbLA, OTICTIHBO TPOLBIAIOMIICC S Ha pic. 3a. Ha pre. 36 Ta
Ke MATPNLA OPCOCTABICHA VTS TTOTHON CTATICTHRIT 9 X 107 co6bITIr.
X eTpyKTypaM. OTMEMCHHBIM Ha HDCOBLIYLICM PICYHEC. TOOABIITACH
eHle OnHA KmoBoobpasHas kpusag. Touxm, o6pasvionIe cTpy KTy Dbl
COCNITHCHBL VI HAIIAMHOCTIE THHIAMIL KOTOPBIC TPOHYMCpOBAHEL B
KITIOBOOOPA3HBIX CTPYKTYPAX 3 11 4 v 0¢TpIg “KIIOBOB™ MOKHO BBLIC-
AUTH crywerns Touck (N, G), oraeueHnEbx cTpenkani. OcHoBamIs
"KII0BOB” IPUGMILKAIOTCS o Mepe pocTa Mace M, 1w M, & IPAMBIA:
aueng 1 - x opaMeiM M, ~ 96 a.cM., My ~ 96 a.c.an: moang 2

K npaMbiM M, ~ 83 a.e.Mm., My ~ 88 a.cn: amEng 30k MPAMBIM
M, ~ 82 aeM., M, ~ 82 aeMm.: muung 4 x npaMeiM M, ~ 72 a.cad..
My ~ 72 a.c.M.; HocTOBCPHOCTD BBLICTCHIIA CaMoit GIIBKON K TTOKY Cad
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Puc. 2: Cxema, noscusiomas afropntv oT6opa CoGEITHIl eNEHNs MO CyMMapHOMY
EMIYJIeCY ockonkos (a). Pacmpernenenue mpoexmuit cyMMapHOro mMIysmhca Ha och
nenerns (F;) u n70ckocTs, NepuedmukyspHylo 1ok ocu (P ), W; — rpanmnna okna
oT6opa cobeITHi nenenus Mo UMIyIbLCY (6)



F cTpykrypsl 1 meMOHCTPHPYET pUC. 3B, MOTYICHHBI IPY HCTIOIB30-
paHnn okHa Wy, NIPHGII3ATCNBHO B ABa pa3a Hodee y3koro, dea .
Pe3yIbTaThl IPAMEHeHHS OMICAHHOM IPOLeLYPhl 0TOOpA K MATPII-
e Boxomos Y (M, M,) ockomkon memenms “*C mpemcTanieHBl Ha
puc. 4a 1 174 Hoee Y3KOTO OKHA IO HMITY/IbCY  Ha puc. 40 (s Beei
mvetorreiics crataetarn 9.8 x 10° coberruit nemenns). Buana kowo-
BOOBPAsHAS CTPYKTYPA. aHAJIOTHYHAA KPUBOi Ha puc. 36, OCHOBAHILI
KOTOPOH IpubTIAAIOTCE K OpsMeiM M ~ 72 a.cm. OTMOTHM Takxe
cryuieHne Touek ¢ koopauataMu (M, ~ 50 a.ear., My ~ 70 a.ear).

3 Meronuueckue KOMMEeHTapuu

[pesxkae weM TMepexodUTs K HHTCPOPCTAINN 0OHAPYKCHHBIX CTPYK-
Typ, HCOOXOMIMO ITPOKOMMEHTHPOBATL OTCYTCTBHC B HIIX HCOOXOII-
MO CHMMeTPHH OTHOcHTenbHo nuaroHann A, = M,. Hpuamwa mc-
KAKCHIIH 3aKTIOTACTCI B CHCTEMATHICCKIX [TOTPCITHOCTAX BOCCTAHO-
BICHIS Mace GparMeHTOB B 00IaCTH CKOPOCTEH U 3HCPTHH, JAJICKHX
oT HanboIee BePOATHHIX 3HAYCHHN (HeHTPHI JoKycoB F), no koTopbim
MpoBONNTCA Kaubposka. MexogHad HCCHMMCTPATHOCTD H3MCPHTCTb-
HBEIX I YCTAHOBKYM — CTAPTOBBIA IETEKTOD MMECTCS TOMBKO B ILIe-
de b - HaXOOUT OTpaKeHHe W B Pe3YIBTHDPYIOUUX PaclpCIeicHUAX
Y (M., M) (puc. 3, 4). UckaxeHus 0coDEHHO BEIUKI Ll 8Cm. B
5TOM CI¥TIac, Kak 0TMeYaAJoch, B KAYCCTRE CTAPTOBOTO IeTCKTOPA HC-
MOAB30BAJICA JTABUHHBIA CYETUHK ¢ CYMMAapHOH TOIIIMHON ILUICHOK 113
vaitmapa ~ 300 Mxr/cm?. Bxomroe okno BUK mveno takyio xe To1-
nmay. CyMMapHBIE TOTepPH YHePIHH B GONbrax IIf OCKOIKOB JTeTKOH
IPYTIBEI MOCTUTAIN B 3ToM IIede ~ 50% oT HataabHOl sseprum. Ipn
CTOTh 3HAYATEILHBIX OTePIX HeGONBIINEe IOTPEITHOCTH B Kaaubpos-
KaX 1 3HAUCHUAX TOIILINH MOTJOTHTETeH 3aMeTHO 0TPakaloTcsl Ha Pe-
3YIILTATAX.

C yueroM cHMMeTpPHU KOOPIUHAT BCe KITIOBOOOPa3HBIC CTPYKTYPHI
Ha puc. 3, 4, BAAAMO, BBITTIAAAT de-PaKTo Kak IPAMbIC YTJIBL, ¢ BCP-
MUHAMI Ha nuaroHanu M, = M, u cToporaMu, Hapa/lIeIbHBIMHA 0CIM
Macc.

File oguHE MeTOOMYEeCKHA KOMMEHTAPHH KacaeTcs CPABHCHHUS Ma-
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Puc. 3: MaTpuiia BEIXOHOB TEHCTHMCCKH CBS3AIHBLIX OCKONKOB neicuns 28Cm
Y (M,, My): a — nonyuentnas 1ipi or6ope no cyMmmaptomy umnyiney 8 okne Wy juis
obneMa srIGopkn 3.7 x 10° cobuiTuit (puc. 26); 6 ra me Marpuna s Beex (~ 10%)
3aperucTpHpoBaHHLIX COOLITUHH; B — MaTpuna Y (M,, M), nonyucunas orbopon no
uMnysbey B okie Wy, B sa pasa Gosiee yikom, dem Wi Honpobuoctu s rexcre
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Pue. 4: MaTpuiibl BLIXOLOB FEHETHUECKU CBS3aHHBIX OCKoJKoB nechus 2°2Cf, no-

Jydeciiiple 0TGOPOM COGBITHH LeSICHUS B MBYX Pa3diMdHLIX OKHAX 110 CYyMMapHOMY
umnyascy - W, u W,. Okno W, yxke okna W,
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Tpum Y (M, M), momyweHHBIX I8 pasHBIX 06BeMOB CTAaTHCTHKN
(puc. 3a, 46) WM OPH HCHOMB30BAHNE OKOH MO P, passoit mupnnLt
(prc. 36 1 3B a Takxe puc. 4). Moxuo 00paTHThL BHOMAHMC HA OOITO-
HUTCIBERI Pe3epB paciindPoBKIL CTPYKTYPBI IBYMEPHOTO pacupemnc-
MICHIS IPU BECHMA OTPAHMTICHHON cTaTuCTHEe. MMeeTes B Buay mops-
AOK HOABJICHIE TOCK ~ B HAllleM Ci1y'Iae Ha MaTpume Y (M, M;). Ecte-
¢TBEHHO, HTO II0 MCDE yBCJMYeHIS 00beMa BBIGOPKH (CTATHCTHKI)
TOUKIT NOABJIAIOTCS PAHbIIC TaM, Te UX BhIxox sbimre. Ha puc. 3a 510
TpebHI XPeOTOB, 06Pa3YILINX KIIOBOOGPAIHbIC CTPYKTYpPHL 1-3 u cry-
meHns Ttouek N # G (puc. 36). Bes xmowa paclInGpPoBKe CTPYKTYPBI
MaTpuusl Y (M, My), KoTophii maet puc. 3a, agaTims pac. 30, roe upo-
ABIANCH JOTOMHATENIBHBIC NeTAIN CTPYKTYPbL, ObIT 6B 3aTpyLHATC-
7eH. U3n0keHHOe He CACMYeT TOHIMATE KAK OTKA3 OT Habopa BOIMOK-
HO Gonbrmeit cratuctukn. Uadopyanus o CTPYKTYPC PaCIpencIcHus
Y{(M,, M), nouepnryTas ms puc. 3a, COIepKATeNIbHA B TOH Mepe, b
KAKOH OHA TIOATBEPIKIACTCA IPH YBOTITIEHUH CTATHC THKI (puc. 36).

I8 HATIOCTPAINE CTATHCTHTeCKOH DOCTOBEPHOCTH CTPYKTYP, BBIL-
AeeHHBIX Ha PHC. 3, 4, a TAKXKe X COTJIACOBAHHOCTIE ¢ PA3PEIICHIIC,
CIEKTPOMETDa 10 Macce, IPOBeIeHO MOICAHPoBaHNe MeTogoM MouTe-
Kap.1o nBymeproro pacnpeneienns, sxmoaaonicro XapaKTePHBIE 0ChH-
OCHHOCTH HARMeHHBIX CTPYKTYp. CMomelmpoBarHOe pacupenesieHne
IpeACTaBRgeT coboll TP Xpebra, MapastenbHEIX ocn My I AMeRoIIy
GopmMy raycenana B ceMeHIH, HCPICHANKYIAPHOM OCH xpebTa. Cpegme-
KBANPATNIHOC OTKJIOHCHHE () TayCCHaHA BBIGPAHO PABHBIM 2 a.e.M..
PACCTOARME MeKIY HEeBTPAaMI XpeOToB 7 = Go. Berxon Y smoms xpef-
Ta M3MEHIAeTCS [0 JIMHCAHOMY 3akoHY: Y = 0.1M), — 2 (puc. oa). Pe-
3YTBTATED MONETHPOBAHMSA T4 YCTBIPEX PA3HHIX 06HEMOB BHIGOPKII
(n) npemcrasmersl Ha puc. 5. Bunzo, ato THHCAYATYIO CTPYKTYpY.
AHAJIOTUYHYI0 HabIonaeMoll Ha puc. 36 (xpe6Th 2, 3, 4), MoxHO pac-
TO3HATD HAHHAS C CAMBIX MaJIbIX 00BeMOB BBIGODKH HpH PacTOSHAT
MeEKIy XpebTamu r ~ (5 +6)0. 3HaveHTs MapaMeTPOB MONETBHOMN 3t
mauu (0,r) GIM3KA K COOTBETCTBYIOMIM OLECHKAM, IOJIY9IeHHLIM 11
ODHADYKCHHEIX CTPYKTYP.

Hnsg cpaBHeRMS MaccoBoro Pa3pemienns, XapakTepu3yIoIero K-
BOOOpa3sHble CTPYKTYPH U JIOKYCHl GHHADHOTO IeJeHIs F, meobxomn-
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Puc. 5: PesynpTaThl MolenpoBanys TPeX NapaiiienbibiX xpebToB, Metonx hop-
My TayCcMaHa B CeHUeHHH, NEPNEHIMKYJIAPHOM OCH xpebra. CpelnHexsaapaTuiyoe
OTKNOHeHUe (0) TayccHaHa PaBHO 2 a.e.M., PACCTOAHAE MEKNY UCHTpaMi xpebToB
r = 6o. Berxon Y BIons XpebTa N3MEHSCTCS 0 JHHEAHOMY 3aKOHY Y =0.1M, -2,
n — obbeM BbIOOPKU
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MO TIPHBECTIL CTCAVIOIIIe HoscHeHIS, W3-3a KoHCUHOrO pazpelredns
IO MACee I CKOPOCTH TeHCTIIYCCKIT ¢BA3AHHBIC OCKOIKII ¢ IICTIHHBIM
IMIYIbCOM ) KamObll. OYIYT XapakTepl3oBAThCS PacHpeneTIeHId-
AMITIBMCPCOHHBIX IMIYABCoB Yo F,) 11 Yo () (puce. 6). yers B Pe3VIb-
TaTe IBMCPDEHIS IMIIYIbC OCKOIKA OKa3aIcs ). a HOMOTHIITCIBHONO
ockoaka - Iy Eean [Py~ P)) < W.orae W mmpoaa oxaa oThopa mo
HMINIBCY. COOTBCTCTBYIOMIC COOBITIC MCTICHISA YIOBICTBOPIT MIPO-
nenype oThopa (HeCKOIBRO YIPOLICHHON 1o CPABHCHIIK ¢ DCATBHOI ).
Tax xax sHavesns P, o P} ¢TaTICTINECKI HO3aBIICIAbL. BCPOATHOCTh
BHIOIHCHI yeaos1d oTHhopa Iy ~ Y4( D) Yo( ) u pactipencienne no
IMIYIBCY OTOOPAHHBIX COOBITI Y, GYICT B Ipemese mpi w — o(P).
Toe & 1eIbTa GYHKIISL. [IMeTh B IBA pata MCHBIIYE) AHCTICPCIED.
ae Y. Hpin Baamann pacceesHHBIY ¢oBBITIIN (pacmpenetenns Y,,. Yo,
pric. 6) pacupenencHie Y, oToOpaHHBIX COOBITIIH 6ymeT mMeTh “xBoct”
B CTOPOHY MCHBILIX 3HATCHINT tMiyvibea. s Hanbo1ee BeposTHpx
COOBITHIT B OKpecTHOCTIN Py 11 B TOM ¢Iyiaace XAPDAKTCPHAS LIIPIHA
PACTIPCACICHNS Y, 6YACT MpUGANTeIsH0 B 1.4 Pasa MeHbIIC, ey
6e3 oThopa. Bapeiposanne mupnasr oxHa otbopa 11" BangeT Ha KoH-
TPACTHOCTD MOTYIACMOTO MB306DAKCHIIL 603 0THOPa (MaKCIIMATbHAS
LITPITHA OKHA) CTPYKTVDHI HCPASIIIIIMBL Ha GOHC PaceeTHHBIX cOfbI-
THIH, IPH YMCHBIICHIII IIIPIHEL OKHA BOIPACTACT MPPCRTIHBHOCTD OT-
OPAKoOBKI HOHOBBIX COOBITIIL. HO I VMCHBIIACTCS BCPOATHOCTE IOCO-
OBITHITHOIO BBITIOZTHCHI IPABITA 0TGOPA /18 TICTIHHBLY COOBITI. B
CIIY MIerG OMTHMAIBHAS MINPIHA OKHA HOABIPATACH OIBITHBIM IV TCM.
[IpHHEIUIHANEHO BAKHO, ITO BUA ¢ TPYETY] HC 3ABICHT OT BRIOOPA OK-
HA.

Hponeaypa or6opa no mmymsey OCHCTBYCT OMIHAKOBBIM 06Pazol
Ha BCe COOBITHS MATPHIBLI BBINOIOB Y{(M,. M), mostomy aaccopoe
PA3PEILCHNE, yCTAHOBICHHOC [IPH AHATI3C KITBOOGDAIHBIN CTPYKTY p-
DOIMKHO ObITH, B NPHHINIC, TAKHM K¢ [ 011 aoxycos F. Ipo nme-

A-IbHOM MACCOBOM DA3PCIICHII I B OTCYTCTBIC ¢Gpoca HefTpoHOB 113
OCKOIKOB, TOKYCHI I BHITIS04T Kak mpsnas. ICPICHIUKYASPHAS [TIla-
roramn M, = M, n npoxonstas 1epes rouky Mo+ My = M. roe M.
Macca neadurerocd sapa. Peamsio HabmonacMas mmpisa na TIOTY BI-
cote W5, B ceuernun M, = const mokyca F no aranornm ¢ goparyvioi 7
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Y, a.u.

0.4+

0.3+

0.24

Y, au.

0.1

P, a.u.

Puc. 6: Mnmocrpauus paboThl Npouenypbl 0160pa cOOLITHR AETCHUA TIO UMNYIIBCY
OCKOJIKOB. Yy — pacrpefielleHiHe H3MEepPeHHbX NMIYJIBCOB IIPDH MCTHHHOM 3HAUeHHH
umnyibca Py; Y, — pacipeleieHus 1o HMIY/ILCY IS PaCCERHHBIX OCKOJIKOB, P, P
- U3MepeHHBIE MMIYIILCH! OCKoJIKoB; W ~ impnHa okHa o16opa 110 HMIyILCY
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paboThI [16] MOKeT 6BITL BRIpAIKEHA B BHIE
Wose = 2.35(a7 + k*a})0%,

roe O‘iyb ~ [UCIIePCHs YCTIOBHBIX MAcCOBBIX pactipenenennit P(M,|M,)
u P(My|M,) coorsercTBenno; k — oTHomenme MacmTaboB ocm "a”
K ocu "b”. U3 npusenennoit dhopmysr CIIenyeT, 9YTO eCIH MacCOBBIe
paspelerus B 006OHX TJIeuaX CHeKTPOMCTDA ONMHAKOBEL (W) To
Wis = 1.4Wy5,. Homywanomascs ¢ ysetom >Toil cpssm OIIeHKa Mac-
COBOTO pasperneHns crnexTpomerpa Wys ~ 7 a.c.m. (6e3 orbopa) B
skcmepuMenTe ¢ 22?Cf saMerHO HuAKe IpuBefeHHoN B pabote [13], rae
Wos ~ 10 a.e.m. PasEnna MoxkeT 6BITH He1mKoM obycnoBaeHa pacces-
HHEM, MTO HOATBEPAAACTCS KOCBEHHO N TaHHBIME paboThi [14].
OueHK# N5 MACCOBOTO PA3DEICHNS, IOy TeHHbIE 110 KT10BooGpas-
HBIM CTPYKTypaMm u 10 JokycaM F, cormacyores mas »2Cf B mpene-
max 20%. Oas **8Cm sta passunma Domble, YTO CBA3aHO ¢ XYIIIIM
KagecTBOM MHLICHH. Ee HeomHOPOOHOCTL MpHBOMNT K HCKakeHHIIO
$opmer pacupenertennst P(M,|M;) u P(My|M,) (mospmemmo ”xpo-
cToB”). "XBoCcTH” yBeIMIHBAIOT TUCIEPCHIO B CeYeHHAX DACIpeme-
nenus Y (M,, M,), Ho He mposBIsoTCS IPU MaJIofl CTaTHCTHUKE B Pa3-
6poce TOUeK B OKPeCTHOCTH IpebHA KI0BOOGpa3HOl CTPYKTYPHL.
Pestomupys cxazanmoe B 3TOM pasmene, MoxHO KOHCTATUPOBATE,
9TO 00HApPYKEHHBIC NI IBYX CIOHTAHHO IeSAIIIXCS f1ep CTPYKTY-
PBl B MACCOBEIX DACIpeNeNeHNIX TeHeTHYECKH CBA3AHHEIX OCKOIKOB
He KOppemupyioT 10 GopMe I PacHo/IoKeHMIO Ha IocKocTH M,-M,
C XpebTaMit, o0y CIIOBIeHHEIME PaccesHAEM OTHOTO I3 0CKOIKoB. Ilmc-
KPETHBIH XapaKTep 06CyKIaeMEIX CTPYKTYD SBISCTCS ¢ YIETOM 3TOC0
akTa CHIBHBEIM APIYMEHTOM B TOTB3Y TOTO, UTO OHM He CBA3AHEL ¢
paccesHueM ONHOTO MW 06OMX 3aperncTPUPOBAHHBIX OCKOJIKOB. Ha-
brtonaemblit pa3bpoc Touek B paMkax 0DHADYXEHHBIX CTPYKTYP H J10-
KyCOB OMHAPHOTO NIeTIeHH S COTTIaCOBAaH M IPHBOAUT K OIEHKE MACCOBOLO
paspemenus W5 ~ 7 a.e.m. ("V-E” MeTon, 6e3 otbopa mo UMIIYJIBCY ).
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4 O6cyxaeHue

PaccMoTpUM TeTlepb BO3MOMKHEIC (H3HUCCKIC MPHIUHBL BOSHUKHOBC-
HHs 0GHAPYKEHHBIX CTPYKTYp. Briepseie 00 uX HAOTONCHHN coobmia-
Jock B paGoTe [17]. TIpexne Bcero MOKHO KOHCTATHPOBATH, MTO BCE
OHI CBA3AHBL ¢ (hparMeHETaMu-MaraMin: cdepureckmv “Ge, (T2=TOINj,
B(Ca u medOpMHPOBAHHEIMA 9%Gr, 108\, ¥Se [18, 19]. B paMrax mu-
KIacTepHoll MOZETIN HeTHTCIBHBIX MO [14] mmenno npedopMmupoBa-
BEe map 3THX amep (KmacTepon) B 06beMe HeISUICHCS CHCTCMBL OT-
BeTCTBEHHO 3a (OPMUEPOBAHIC TOJIMH Ha TOBCPXHOCTI 0 TeHIIHATBHOI
smeprun (IT1D) measiuerocs sapa I CBA3AHHEBIX ¢ HIMIL ACTHTETHHBIN
vom. B 9acTHOCTU, MMCIOTCS MOIBI, HOPOAKICHHBIC IBYMS ONIHAKO-
BBIMH KJIACTepaMit. MoKHO 0KHIIATH 0CODBIX CBOMCTB. HAUPHMED, B
CMBICIC 3ACCTICHHOCTII, 0T MOI, B KOTOPBIX [ OCTABIIHMCCS HYKIOHBI
SKBHBAICHTHBI TI0 COCTABY KJACTeDY WM KaacTepan. B “8Cm Mo~
KET PCaTH3OBBLIBATHCA, B TPUHLIINC, HATh TAKIX MOL: Ge+MGe.
288Ge - T¥Ni, 299S1479Ca, DTN+, 2(M=T6)N 4200 TTokasan-
HBIC Ha pHC. 3, 4 CTPYKTYPBI CBA3AHB, HO-BHANMOMY, ¢ JCACHHCM e
pes CHIbHO AeOPMHPOBARHBIC COCTOAHIS B MCPCTHCICHHBIX MOTAX.
Jreprud Bo30YALCHAS B TOUKC Da3PBIBA IIPU HTOM KOJICOICTC B IIpe-
netax 80110 M>B. Bo3MoKHOCTS HOCTHAKECHNS Te/ISIICHCS cucTeMOoR
SHCPLUH BO3GYKICHHS B TOUKe PA3PHIBA TAKOTO MACIITA0A HC3ABICIMO
oA TBepKIacTCS NaHABIME paboTsl [20]. Cyad mo ToMy, ITO HMILY.1b-
CBL [IBYX (GPAarMCHTOB, Macchl KOTOPBIX 3aJal0T KOODIRHATHL TOUCK B
06CY K IACMBIX CTPYKTYPax, 6IM3KH, TPOTHE GPArMCHT IPAKTHICCKI
HoKonTeA. PerneTpanus TaKuX COOLITHI He TIPeLyCMaTPUBAIACH B Pas
Hee IPUMCHABIIAXCS MeTOAUKAX MOMCKA UCTHHHO TPOMHOTO ACICHHA.
Hapsamy ¢ coGBITHAME, KOTOPEIe MOKHO HHTEPIPCTUPOBATE KAK TPEX-
KaCTePHBIH PAcIal ~ OHH IeKAT B OKPECTHOCTH BCPIIHH HPSIMBIX
YII0B, TPCACTABIAIONIAX, KaK 0TMeIAI0Ch, UCTUHHLIH BAL obCy K Tac-
MBIX CTPYKTYD - HabIllofaeTcs TPoiHOe MeTeHne ¢ MaCCOl TOKOAIero-
¢4 GpArMeHTa MeHbBIIIe MACCHL JI060T0 13 KIaCTCPOB. Takue coburTus
MOTYT OBITH CBA3AHBI C JCTCHAEM IONOTHHTCIBHOTO OCKOIKA TOCIIe
OTHeeHIS OXHOTO (KPANHETO B HEeMOYKe) KIacTepa.

Mo anpa 22C{ BO3MOKHBI CIEAYIOIINe MOTHOCTBIO KIACTEPH30-
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BaHHEIC cOCTOAHUA: *Ni+¥Cat+ S0, ¥Ge+TINi 4965 972N 4 108\ [¢
HanGo:ee oTweTBo Ha pic. 4 DpocacKIBACTeS TOCTIORHAS 113 nepe-
“UICTIeHHEIX Mo, OHa, Tak &e, Kak B ¢1vaae 2¥Cn. TIPeIH0.I0OAKIITe Ib-
HO HOCTPOCHA Ha OBYX ONNHAKOBBIX KaacTepax (Ni). Ipossienmen
ABYX APYTHX MOI. BOIMOKHO. SABIAIOTCH CTYIICHHA TOMCK (00TacTIN
TOBBILICHHOTO BBINOZA). VEARHHBIC HA PHC. 4a TPOHYMEDOBAHHBIMIT
cTpearani: 1 (Sn-Ni). 2 (Mo-Ni). 3 (S1-Ni). 4 (Ge-Ni), 5
(Ca-Ni). 6 {Ni-Ni).

HpencrapacHEsle B paboTe pesyIbTaTh COVAAT. IO HAUIEMY MHe-
HINO, YEABAHIICM Ha BOIMOKHOCTD MYTBTIKTACTCPHOTO PACTIaga TaAo-
TIBIX ANCP-aKTIHILOB. BoJce MeTaTbHBIN aHAMIS MOXAHIMA SBICHIS
OVICT NPCACTABICH B CCAVIOUUIX IVOIIKAIIIAX.

ABTOpBI TIPIBHATCIBHBL KOLTCTAM [0 Kosutabopamnmn ®OBOC 11
ocoberno X.-I'. OpTiaenmy 3a MOMOLIb B BBHIOTHCHII 3TOL PaBoTEL
[ MOJIC3HEIE ANCKYCCHIL

Pabora wactirno nogaepamana POOU (rparT 96-02-17674).
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[latkos 10.B. u np. F15-98-263
DK30THYECKHE MOl pacnaga 80m u B2cf

B cnouranHoM denennn anep 28cm u 2%t ¢ Bbixozom 107107 o6Hapy-
XeHbl COOBITHS, U9 KOTOPHIX CyMMa Macc 3aperHCTPHPOBAHHBIX thparmeHTOB
NPUGNHINTENBHO HA TPETh MEHbLIE MAcChl Densuwuxcs saep. PparmenTs! 13 IpyMnsl
peaKux coObITHI KOHLEHTPUPYIOTCA B OKPECTHOCTH MACCOBbIX YHCEN,COOTBETCTBY-
0IHX chepUHecKUM H 1ehOPMHPOBAHHBIM MArHYECKHM saapam-Knactepam: Ni, Ge,
Sr, Mo, Se. [llpencraBnettble NpeBAPUTENbHbIE PE3yNbTAaThi MOXHO HHTepHnpe-
THPOBATh KaK yKa3aHMe Ha pealu3aunio MCTHHHO TPOHHOIO Aefenus, o6ycnoBieH-
HOTO KJ1acTepH3alHed AeNsIeHCs CHCTEMBL.

PaGota seimornuena B JTaGopaTopuu saepHbIX peakuuii uum. I''H.®neposa OUSIH.

Mpenpunt O6LEIMHEHHOrO HHCTUTYTA SLEPHBIX HCCIEIOBAHMI, Hy6Ha, 1998

Pyatkov Yu.V. et al. P15-98-263
Exotic Decay Modes of 2%8Cm and 292Cf Nuclei

In the spontaneous fission of 28Cm and 2%t nuclei some events (the total

yield is about 10—5—10—6) have been detected with the total mass of two fragments,
which is about 30% smaller than the mass of the fissioning nuclei. The fragments
due to rare events group are concentrated in the vicinity of the mass-numbers A ~ 72,
82, 88, 96 which are specific for spherical and deformed magic nuclei (clusters) Ni,
Ge, Se, Sr. The preliminary results presented can be treated as an indication of the
true ternary fission of heavy nucleus due to clustering of the fissioning system.

The investigation has been performed at the Flerov Laboratory of Nuclear
Reactions, JINR.

Preprint of the Joint Institute for Nuclear Research. Dubna, 1998
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