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[Tpu nowcke o c/eny B Kamepe, o6aydentoi B JIBD OMSIH nonamu kucioposa ¢ umnysbeom 4.5 A [3B/c,
HaiineHo 215 cobbITHI, colleprKalliX ABa U HoJiee IBYX3apsiAHbIX (pparMeHTa MepBHYHOTO sifpa. B HUX u3me-
peHbl YIJIbl BblJIETA B MIOCKOCTH aMyJIbcHU. FIX pacnipesiesieHre coryacyeTcest C 0xKHIaeMbIM pacrpeiesieHHeM
Q-4acTHLL B s1ipe KMCJ0POJA 10 €ro B3aHMOJECHCTBHS C SAPOM 3MYJbCHH. BriepBble 0OHApYyKeHbl COOLITHS
tuna 00 — 28Be — 4. OnM TPAKTYIOTCS KaK COOBITHSI KOTEPEHTHOMH 3JIEKTPOMATHUTHON AMCCOLMALHK
aapa kucaopoaa. Cpenu Beex coObiThii ~14% pacnanos 8Be — 2a uaet uepes ocHosHoe coctosinue 0 n
MPUMEPHO CTOJILKO JKe uepe3 rnepBoe Bo3OYKAECHHOE COCTOsIHKE 27T,

1. BBEAEHUE

dparmenTauus peasTuBucTekux siep 00 npu nx
B3aMMOJICHCTBUM C APYTUMH SIIPAMH HCCJENyeTCs B
psine pa6ot [1—7]. Kak nokasano Bpemsi, pa6ora [1]
HauboJiee 6J1M3Ka K HCTUHE. B 310l padoTe nokasaHo,
YTO JUCIEPCHUS YIJIOB B TWIOCKOCTH 3MYJIbCHHU MPaK-
THUECKHM COBMAJaeT C JUCMEpPCHEH yIJIOB v B BEPTH-
KaJIbHOM MJIOCKOCTH B NpejiesiaX 9KCIepUMeHTalbHbIX
ou6ok. bosee Toro, BesnunHa o(y) coBnanaer c
0KMJIaeMOH BeJIMUMHOHU, KOTOPYIO MOKHO BBIUMCJIHTD
13 umnynbca Pepmu, MOJNYUEHHOTO M3 paccesiHus
3/1eKTpoHoB Ha sape 0 [8]. Huxe Gyner nokasa-
HO, UTO W TPU UMIMyJibCE Spa KUCJIO0POJa, PABHOM
4.5 T5B/c Ha HYKJIOH, Mbl MOJIY4YHJIM TOUHO TAKOH Ke
pesyJibTart.

Omnako B psije nocjenyoumx padoT, Harnpumep
B [7], npuBeaeHbl NaHHbIE, JOCTOBEPHOCTH KOTOPBIX
BbI3blBaeT 00JIbLIHE COMHEHHsl. B 0OCHOBHOM 3TO CBsl-
3aHO C TeM, UTO TaM HCMOJb3YIOTCS TOJbKO HHTe-
rpaJsibHble pacrpejeseHust, CBsi3aHHble C YoM 6 ~

~ (¢% 4+ a?)'/2 u e npuBoANTCS 10KA3ATENLCTBO Pa-
BEHCTBA JUCIEPCHUH YIJIOB B BEPTUKAJIbHOHU U TOPU30H-
TaJIbHON MJIOCKOCTSAX. B necsitkax onyG/MKOBAHHbIX
paboT MoJlyueHO, YTO pacripejiesieHHe MONePeyHoro
umnysnbca P (0) He sBasieTcsl pajieeBcKUM. B ske-
nepuMeHTe ecTb M3OLITOK GodibliuxX Py (0), KoTopbiii
roJlydaeTcsi Kak CJIeACTBHE TOro, UTO KCIEpUMEeH-
TasibHasH IMCIIEPCHs yIJia B BEPTHKAJILHON MJOCKOCTH
CYLLECTBEHHO OOJbllle IUCIEPCHH YIJla B TOPU30H-
TaJIbHOM MJIOCKOCTH.

Kpuruka B agpec 3THX paboT HEOJHOKPATHO Bbl-
ckasbiBasiach B neuatu [9, 10], a Tak:Ke B OTKPBITOM
nucbMe [11]. OnHAKO HUKAKOTO OMPOBEPXKEHUST yKa-
3aHHBIX MYOJMKALME He MOCJEI0BAJIO, UTO O3BOJISET
C/IesIaTh BBIBOJL O CIPABEAJIHBOCTH STOH KPUTHKH.

B npencraBneHHoit pa6ote Mbl OTKa3ajuChb OT
aHaJ/li3a JaHHbIX, OCHOBAHHBIX Ha OLEHKEe IPOCTpaH-
CTBEHHOTO YIJ1a €, XOTsl TaKHe OLLEHKH B SKCIIepUMEHTe
¥ OBL/IM MOJTydeHbl. DTO CBSI3aHO C TEM, UTO MPH Hallel
SHEpPruM y2Ke HEBO3MOXKHO 00eCreunTb SKCIepUMeH-
TaJIbHYIO0 TOUHOCTb OLIEHKH YIJ1a 6, Heo6X0IMMYI0 1151
BblJeJIeHHs Kanasia SBe — 2a.

Hale BHUMaHKe K hparMeHTaluH s1ipa KMCJ10poja
00yCJIOBJICHO elle M TeM O0CTOSITEJbCTBOM, YTO I10
pacueram [12, 13] 370 enuHCTBEHHOE SIPO, B KOTOPOM
KacKajHoe porkieHue a-yacTHLL yepe3 Kanasi 160 —
— 28Be — 4o uzer ¢ BeposATHOCTbIO ~28%. Kak 6y-
JIeT TI0Ka3aHo, HaM Y/1aJ10Ch BbIIEJIUTb COOBITHS, KOTO-
pble uayT yepe3 3ToT Kanasa. Oco6eHHOCTH BblAeeH s
KaHaJsa, WIyLero yepe3 MpPOMeKYTOUHOE COCTOSIHHE
8Be [14], paccmatpusaiores nuxke. Jlajsee Mbl 06Cy-
JlaeM MoAPOOHOCTH IKCIEpPUMEHTa M B 3aKJ/oueHue
MPUBOJIMM €T0 pe3yJibTar.

2. BBIIEJIEHUE KAHAJIA 8Be — 2a

Pacnpenesnenue no yriy ¢ AByX3apsiiHblX YaCTHIL B
MUIOCKOCTH SMYJIbCHH, €CJIM BCE OHM JIETST U3 OJIHOTO
LIeHTPa U UX MOTEPEUHbIH HMITYJIbC ONpPEIENSETCs M-
nyjabcoM Pepmu 10 B3aUMOJEHCTBHUS C SPOM IMYJIb-
CHH, JI0J2KHO COOTBETCTBOBATb HOPMaJIbHOMY pacrpe-
JIeJIEHHIO CO CPEJHUM, PaBHBIM HYJIIO, H JAUCIIepCHei,
KOTOpast JIETKO OMNpeJieisieTcsl. DTO CJellyeT U3 pa-
6ot [10, 15], rae nmokasaHo, 4To IS PENATUBUCTCKUAX
anep 1°B, 1B, 325, 22Ne, 2*Mg 1 cBHHLA ¢ UMITYJIbCA-
mu ot 2 110 200 [3B/c Ha HYKJIOH 3KCTepHMEeHTaIbHbIe
BeJIMUMHBI 0 () B npeaenax olHOOK SKCIepUMeHTa
COBMAJAIOT C PACUETHBIMU BEJIMUMHAMM, T10JTy4E€HHBIMH
13 umnyJsbca Pepmu Jist ITUX siziep, U TUIIOTE3a HOP-
MaJIbHOTO pacripejie/ieH!st IKCIIepUMEHTaIbHBIX YIJIOB
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© He oTBepraetcs. MoxHO noJaratrb, 4to 1 sl si1ep
KHCJIOPO/Ia, KOTOPble Mbl H3yuaeM, 3Ta 3aKOHOMep-
HOCTb COXPAHUTCS U He Oy/leT HUKAKUX GOJIbLINX 110-
MepPeUHbIX UMITYJIbCOB (DPArMEHTOB PEJSITHBUCTCKOTO
spa.

Cunrasi umnysabc Pepmu aas sapa KUcJI0poaa
pasubiM 230 M3B/c, nosyunm oxujaaemoe 3HaueHHe
KOHCTaHTbl HOPMAJIbHOTO pacrpejiesieHusi MpoeKLHH
MOMepPeuHoro UMIMyJibca JBYX3apsiiHbIX (hparMeHTOB
Ha MJIOCKOCTb 3MYJbCHU o(p) = 7.2 mpan. s ka-
nana 8Be — 2a, MylIero W3 OCHOBHOIO COCTOSTHMSA
0", MaKCHMAJILHBIH YroJl MEXKLy AByMsI (-4aCTHLIAMH
Oyner paBeH 2 Mpaji, a Jjs pacrajga M3 IMepBoro
BO30YKIEHHOTO COCTOsIHMST 2T OH GyeT paBeH Mpu-
MepHO 9 Mpaj. DTO CBA3aHO C TEM, UTO SHEPTHsi BO3-
GyKJIeHHOro cocTosinusi npuMepHo B 20 pa3 GoJiblie
9HEPTUH OCHOBHOTO coCTOsiHUS. COOTBETCTBEHHO MM-
MyJIbChl YACTHUIL [IPH pacriajie U3 3THX COCTOSTHUI Oy1yT
otHocHTesl Kak 4/20. Tlpuuem pacnpesenenue yrios
(1,2 MEXKJLy UaCTHLAMH J0JI2KHO OBbITb PABHOMEPHbIM.

Ecsii Obl Mbl BbiIENSIH, KaK B paboTe [14] kanan
8Be — 2a 1o yraty 619 MeXJy 4acTHLUAMHU, TO pac-
npeje/ieHre Mo 3ToMy yIjly UMeJso Obl BUI napaboJibl
NpH BO3pACTaHUHU YIJ1a OT HyJIsl 10 MAaKCUMYMa, TJ1€ OHO
nprobperaer Hanbosblilee 3HaUeHHE. 37eCh OHO CO-
OTBETCTBYET pasJieTy IBYX (-4acTHL, B HAaNPaBJICHUH,
nepreHinKyJ/sipHOM TIePeHOCHOH CKOpocTH. B Haluen
paboTe TOUHOCTb OLEHKH yria @ nopsiaka 2 mpai. B
TAKOM cJlydae, BCJeJICTBUE OUIMOOK, pacrpe/esneHle B
00J1aCTH 10 2 Mpajl JaHHOT O yrj1a O6y1eT paBHOMEPHbIM
1 He OyleT BO3pacTaTh OT HyJisl 10 MAKCHMyMa, Kak
3T0 HabJojanoch B pabore [14]. Bor nouemy wbl
0TKa3aJsluCh UCI0Jb30BaTh YIJIbl 6.

3. OKCIIEPMMEHT

OMmyJsbcHOHHAsi KaMepa Oblia obJydeHa HOHAMH
Kuesoposa ¢ umnyascom 4.5 A I3B/c 8 JIBD OUSN
(dy6na). [Touck cobbITHiI TPOU3BOAUIICS TPOCMOTPOM
Mo cJjely MepBUYHON yacTHlbl. Becero mpocmoTrpeHo
146.47 m caenos. Ha stoit aiune naitneno 1121 co-
ObITHE HEYTPYroro B3aUMOIEHCTBHS MEPBUUHOTO fijipa
C sIpOM B 3MyJibCUM. 13 Bcex HalieHHbIX COOBITHH
oto6panbl 215 coObITHI, CoMeprKalMX BA WK OoJsiee
JIByX3apsiIHbIX (pparMeHTa nepBuuHOTO simpa. Uucso
JIPYTHX 4acTHL, B COObITHM HAMH He (PUKCHPOBAJOCh.
Wmu Morsm GbITh POKIEHHBIE YACTULbI, ()parMeHThI
MHUILEHU WM (hparMeHTbl CHapsija ¢ 3apsilaMH, He
paBHBIMH JIBYM.

CoOGbiTHst u3Mepsinuch Ha MUkpockorne MIID-11 ¢
3aMuchbio NMOKa3aHUH JaTUMKOB KOOPJMHAT TOUEK cJle-
na Ha 9BM no komanze nabmonarens [16]. Kaxmnoe
COObITHE U3MEPSIOCh JBAK/bl C T€M, UTOObI UCKJIIO-
UuTh CcJydaiiHble c6ou npu 3anuch. OmHako Takue
c6oM MpakTHUecKH oTcyTcTBOBasM. (Bce nepBuuHbIe

JlaHHbIE W TIPOLlelypbl 06pabOTKH UMEIOTCsl Ha caii-
Te [17]. OHu MoryT GbITH HCMOJB30BAHbBI JIOOBIM 2Ke-
JIAIOLIMM CO CChINIKOH HAa HCTOYHHUK 3THX TaHHBIX. )

B Kaxk1oM coObITHH H3MepsJICs yroJl MepBHYHOrO
cJiela B MJIOCKOCTH 3MYJbCHH (oo W €0 yroJ B Iep-
MEeHIUKYJIAPHON MJIOCKOCTH (xg B CHCTEMe KOOPJAHHAT
MUKpockona. K TosbKO MOTOM yKe BBbIYHCJISIIUCh
YIJIBL (o; Ui TIpU & = 1,2, ... 1 B CUCTEME KOOPAUHAT
coOBITHS, TA€ 10 ONPELRJICHHIO ¢y = o = 0 115 Bcex
11 CJIEJIOB B COOBITHH.

OnHaKO 3TO HEU30E:KHO MPUBOJUT K OLLIMOKE, CBSI-
3aHHOW C MPOJNOJKEHHEM MEPBUUHOrO cJjela B 00-
JIaCTh, IIe U3MEPSIOTCH KOOPAUHATBLI TOUEK 1. CJIC/IOB
¢parmenToB cobbiTusA. CJie/ibl B 3MYJIbCHH TOJBKO Ha
paccTosiHMH ~1 MM MOXKHO cuMTaTb npsMbiMH. Ha
pacctosiHud ~1 cM (2 HMEHHO Ha TaKUX PacCTOSTHUSIX
1 MO2KHO U3MePATh YIJlbl ~1 Mpajl) cje/ibl Heu36exKHO
Oy1yT UMeTb cayuaiiible C-o00pa3Hble HCKaXKeHHUs Kak
B T'OPU30HTAJIbHOM, TaK U B BEPTHUKAJIbHOH IJIOCKOCTH.
B nocjsienHem cjiyuyae 3TH MCKaXKeHHUs €llle YCHJIMBa-
I0TCSl U MEXAHUUECKOH YCaJKOHW TOJILIMHBL 3MYJbCH-
OHHOTO cJiost B 2.5 pasa 10 CpaBHEHHIO C TOJILIMHOK
HErposIBJIEHHON 3MYJIbCUH, KOTJIA U3 CJIOST YAAJISIeTCs]
HerposiBjieHHoe OpomucToe cepebpo. B pesysbrarte
cJiefl, TepeceKalolldi CJoH, BBINVISIAUT, CKOpee, Kak
napa6ouia, a He npsiMasi JIMHUS.

Hrak, nJ1st u3amMmepeHust yriioB ¢ ~ 1 Mpaj Hajlo yBe-
JIMUUBATh PACCTOsIHUE 10 KoopauHate X B 00./1aCThb,
TJle MEPBUUYHOTO CJIe/la Y2Ke HeT, HO TOra BO3HUKAIOT
UCKAXKeHHSl, KOTOopble OBbICTPO CTAHOBATCS OO0JiblIe
u3MepsieMoll BeJIMUMHBL. BBIXOZ COCTOHUT B TOM, UTO
Halo TepPeXOAnUTb K OTHOCHTEJbHbIM M3MEpPEHHSIM —
U3MepATb He TOT YIroJl, y KOTOPOro HeT MPOLOJIKEHHUS
NEePBUUHOTO CJIefla, a MapHbIl €My yroJa ¢ JPyrum
TaKUM K€ CJIeIOM, KaK 3TO W ObUIO CHeJaHO B pa-
6ote [15]. Ecan n yryioB B coObiTuM pacnpeiesieHbl
HOPMaJIbHO OTHOCHTEJIbHO KaKOro-TO HalpaBJeHHs,
KOTOpO€e HaM HEU3BECTHO, H OHH HE3aBUCHMBI, TO JIUC-
nepceust mapHoro yria ¢; jnpus = 1,2,...,n— 1,75 =
=i+ 1,...,n06yner B 2 pasa GoJiblile JUCMIEPCHHU yTiia
© OTHOCHTEJIbHO HEM3BECTHOIO HamnpabJieHHs. DTOT
METOJ OTHOCHUTEJIbHbIX W3MEPEHHH, UCI0Jb30BaHHbBIH
B pa6ote [15], no3Bosing otinunth o(p) = 0.25 Mpaj
ISl IByX3apsLHbIX (hparMenToB sapa 528 ¢ ummyJib-
com 200 A TsB/c ot o(p) = 0.37 Mpaj 4151 CBHHLA ¢
sHeprueit 160 A [5B.

Bot nouemy Hamu u 6b11d 0TOGpaHbl COOBITHS, CO-
Jlepzkatye Ba uiau 6odiee 1ByX3apsiHbIX (hparMeHra
B onHoM cobbiTud. Tak kKak B 06JacTH M3MepeHHH
pas3HOCTb KOOPAMHAT ABYX caieloB AYj ; ~ 1 MKM u3-
MepsieTCsl ¢ TOUHOCTbI0 ~(0.2 MKM (3TO paspelaio-
1ast cnocoGHOCTb MHKpOCKOMNa), TO Ha PacCTOSIHUH
I ecm yron ¢;; ~0.1 mpax Oyaer HUMeTb OLIMOKY
~0.02 mpaja. M3amepsiemble TOUKH JiexKaT GJIU3IKO APYyT
K JIPYTY, H I03TOMY MOXKHO [10J1araTh, YTO UX CMELLEHHE
OTHOCHTEJIbHO MPOAOJIKEHHS IEPBHYHOrO cJjena Oyaer
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Puc. 1. Pacnpenenenue yrioB ¢ B IJIOCKOCTH 3MYyJib-
cun. [ucrorpamma — 3KCrepUMEHT; KpHBasi — 0XKH1aeMoe
HOpMaJIbHOE pacripejie/ieHHe CO CTaHAapTHbIM OTKJIOHE-
HueMm 7.2 mpaja. HopmupoBaHo Ha unuc/io COOBITHI B 9KC-
nepuMeHTe.

OJIMHAKOBbLIM U HE OKaKeT CYLIECTBEHHOT'O BJIUAHKSA HA
B&JIMYMHY U3MEPAEMOro [mapHoro yrJa.

4. PE3VYJIbTATDI

Pacnpenenenue yriioB ¢ nzobpaxkeHo Ha puc. .
Buano, uto rumnoresa HOpMaJbHOTO pacrpeseeHus
BbIOOPKH 3THX YIVIOB HE OTBepraercst HermapameTpu-
YeCKUMH Kputepusimu corsiacusi [18]. 3HaueHne KoH-
crauThl o(p) = 7.62 £ 0.32 coryacyercsi ¢ 0xujae-
MOH ee BeJIMUUHOM, MoJlyuaeMoi 13 ummyJsbca Oepmu
JUIS1 i7ipa KACJIOPOJa Mepes] €ro CoyiapeHueM ¢ siipoM
B SMYJIbCHH.

OTKa3sblBasiCh OT HCIOJb30BAHUSI TPOCTPAHCTBEH-
HOro yrja #, no cylecTBy Mbl ceOsi HUUEM He orpa-
HUuMBaeM. Pacnpeesenne He uaMepsieMblx B paboTe
BEJIMUMH TOMEepPeuHbIX MMITYJIbCOB, paBHoe P (0) =
= Ap - po - sin(f), e Ap 1 py €CTb MAaCCOBOE UHCJIO
(hparMeHTa peJSITHBUCTCKOTO siipa U HMITYJIbC HA HYK-
JIOH TIePBHUHOTO s1/Ipa COOTBETCTBEHHO, JI0JIXKHO CJle-
JIOBaTh pacnpesiesieHnto Pajiesi ¢ TOCTOSTHHOMN, paBHOH

o(PL(0)) =2Y2Ap - py-o(p). Otciona nosyuaem,
uro o(Py (#)) = 193 £ 8 MsB/c. D10 Goablile oLEHOK
KOHCTaHTBl pacrpe/ie/ieHHst MoMepeuHoro UMIyJbea,
noJiyueHHbIX B pabotax [3, 7). Ho naua ouenka npen-
roJlaraet, 4to BCe (-YaCTHLbl MCIyCKAlOTCS Hero-
cpenctBento u3 sipa 160. Oanaxo 310 He Tak.
Pacnipenesienye 1o napHbiM yriam Mexxjy BCEMH
cleflaMd B COOBITHH (p; ; HM300pakKeHo Ha puc. 2.
M3 storo pucyHka BHUAHO, UTO COIJIacHe C OXKHae-
MbIM pacrpejie/leHHeM Ha0J1101aeTcsl TOJNbKO /s yr-
JOB ; j > 8 Mpaz. Jlaa yrnioB Menblie yem 2 mMpaj
€CTb MK, OYEBUJIHO, CBSI3AHHBIA C pacnajaom 8Be —
— 2 U3 ocHOBHOTO coctostnust 0. A pacnpenenenue
NapHbIX yrJioB OT 2 10 8 Mpaj OCTaeTcs MOCTOSH-
HbIM Ha 3ToM HWHTepBaJse. [IpoBepka nokasaga, uTo
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Puc. 2. Pacnpenesierue MojtyJieii pa3HOCTH YIJIOB B I1J10C-
KOCTH 3MyJIbCHH. [McTOrpamMma — 3KCHepuMEHT; KpuBast —
HOpMaJIbHOE paclipejiesieHHe CO CTaHAAPTHbIM OTKJIOHE-
HueMm 7.2 mpaj. Touku — pacrnpesiesieHue nocje HCKoue-
HUsI MPeJIToJiaraeMbIx coObITHIT pacraa sipa SBe Ha jse
-4aCTHLbl U3 OCHOBHOTO cocTosiHUsl. HopmupoBaHo Ha
YHCJIO COOBITHH B 9KCTIEPUMEHTe.

pacripesiesieHre MapHbIX yrjoB Ha uHTepBasax 0—2 u
2—8 mpaj corjiacyercsi ¢ paBHOMEPHBIM pacripesese-
HueM. Henapamerpuueckue kpurepun Kosmoroposa u
Kpamepca-Muszeca HyJieByI0 THIIOTE3Y He OTBEprator.
IT0 Tak U JOJKHO ObiTh, ecau ~14% Bcex map a-
yacTHLL BO3HHKAET OT pacrnaja sipa > Be u3 0CHOBHOIO
COCTOSIHUS U IPUMEPHO CTOJIBKO K€ M3 MepBOro Bo3-
OYXKJIEHHOTO COCTOsIHMsT 27T

Cyl1iecTBeHHO, UTO HAGOP JTAHHBIX 0KA3aJsCs HEO/I-
HopoaHbIM. Bbinessiiorcsi 11 cobbiTuii ¢ 4eTbipbMsl
JIByX3apsiIHbIMK YaCTHLIAMH B KOHEYHOM COCTOSIHMH.
OHM BBINISAAAT Kak OoJjiee y3kHe cOOBbITHSI W Bblle-
JII0TCS y2Ke 1pu npocMmotpe. Kak mpumep, onHo U3
HHUX MMEET YIJIbl B [JIOCKOCTH 3MYJIbCHH C T€PBHUHBIM
caeniom, paBHble 3.987, 3.352, 1.509 u 0.731 wmpan.
MmeHHO cpeny TakuX COOBITHH M OKa3aJMCh YeTblpe
cobbithsi THna 160 — 28Be — 4. B HuX yriibl Mexk1y
napamu cJ1ej10B MeHblile 2 mpaj. BepositHocTb HabJt0-
JIEHHS1 OJIHOTO COOBITHS C YIVIOM MeHblle 2 Mpaj Mpu
HOPMaJIbHOM pacrpe/ie/leHuH co CTaHAapToM 7.2 Mpajl
OyneT ~107!, a BeposATHOCTH COBMECTHOro HabJII0-
JIEHH$1 YeTblpeX TAKHX YIJIOB B OJHOM COObITHH OyjeT
~107*. Ha/uune ueThipex Takux coOLITHIl B BLIGOPKe
u3 11 coObITHH He CJyuallHOCTh, a, CKopee, 3aKOHO-
MepHOCTb. Eciin e 106aBUTb K HUM elle NPUMEepHO
CTOJILKO K€ pacrnajos sijep SBe uepes cocTosiHue
2%, To mosyunm, uto 9 u3 11 mabGmonaembix HamMu
COOBITHI C UETBIPbMS JABYX3apSIHBIMU (hparMeHTaMu
uayT uepes kanas ‘00 — 28Be — 4a. Kucaopoa cna-
ya/a JIeINTCS Ha 1Ba spa SBe, H TOJbKO MOTOM Mbl
BUJIUM UeTbIpe JBYx3apsiiHblx parmenTa. [Ipu stom
CTaHAapPTHOE OTKJOHEHHE yIryla MEKIy ABYMs fpaMH
8Be pasno 1.9 Mpaz. DTo npumepHo B 2 pasa MeHblle
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TOrO, UTO JOJ/DKHO OblIo Obl ObITH AJI51 siAep 8Be,
BBIJIETAIOLIMX W3 sijipa KHCJOPOJa MPHU HE3aBUCHMOM
UX UCTTyCKAHHHU.

[TepBbIM U ecTeCTBEHHBIM 0ObSCHEHHEM HAOJI0-
JlaeMoro B 3KcrepuMeHTe sddeKTa siBJseTcst Mnpe-
M0JI0’KEHHEe O CBS3H 3Toro sdekra ¢ KorepeHTHOH
3JIEKTPOMArHUTHON JMCCOLMALMEH sipa KMCI0POIa B
nBa sipa SBe [19].

Henasno nosisunace paora [20], B KoTopoil ajs
siipa " Li npuBe/ieHbl pacyeThl 1BYX KOrepeHTHbIX Npo-
1IeCCOB JIMCCOLMALIMU ITOTO Si/Ipa, JEKTPOMArHHT-
HOro W siiepHoro. B mepBoM M3 HUX npouecc HAeT
yepe3 0OMEH BHUPTyaslbHbIM Y-KBAHTOM, a BO BTO-
poM —uepe3 o6MeH TomepoHoM. CeueHHe MepBOro
npolecca cocpepoToueno B obaactu 1o 50 MsB/c.
BTopoil npouecc nmMeeT xapakTepHyt0 HEMOHOTOHHYIO
3aBUCHMOCTb B oOsactd g0 300 MsB/c. Jlauuas
3aBUCUMOCTb B 3KcrepumenTe [20] He moaTBep:kia-
ercsl, Ho (hakT, UTO KOrepeHTHasi 3JeKTPOMarHuTHas
JIMCCOLMALMS MAET TOJBKO C MaJbIMM TMepeiaHHbIMU
UMITyJIbCAMH, OCTaeTcsl. DTH MMITYJbCbl HeH36eKHO
CBSI3BIBAIOTCS C MaJILIMH yTJIaMH B MJIOCKOCTH IMYJIb-
cHH, uTo Mbl M HaOmonaeM. CKopee BCero, Bce Halll
COOBITHSI C UETBIPbMS JBYX3apSIHBIMU (hparMeHTaMu
€CTb KOMepeHTHOE 3JIeKTPOMAarHUTHOE pacllerJyeHne
s7pa KHCJIopoia Ha pa siapa SBe.

5. SAKJIIOUEHUE

Hamu ycranossieHo, uto Habop KCrepUMeHTaJb-
HbIX JIaHHBIX ()parMeHTaluu sjep KMcJaopojaa ¢ MM-
ny/ibcom 4.5 A TsB/c B 1Ba niu 60J1ee AByX3apsiaHbIX
tdparmenTa He oHopojieH. CoObITHS (hparMeHTallMK B
yeThblpe AByX3apsiiHble YaCTHIIbl 3AMETHO ¥Ke 0CTa/b-
HbIX COOBITHH — KX YIJIbl BblJI€Ta C HalpaBJeHHEM UM-
MnyJibca MepBUYHOrO sijpa 3aMeTHO MeHblue. CBsI3aHO
9TO C TeM, UTO TIOUTH BCe Takue COOBITHS B KOHEUHOE
COCTOSIHHE TMPOXOJAT uepe3 cTaauio oOpa3oBaHUs U3
s1pa Kueaoposa asyx siep SBe. Beposthee Beero, onu
WJYT uepe3 KOrepeHTHOe 3J1IeKTPOMAarHuTHOE paclliern-
JIeHHe siipa KHCJI0POia BUPTYabHBIM 7y -KBAHTOM.

[Ipouecc KorepeHTHOH auccouMalMu OObsBJEH
npeaMeToM usyuenus B psae pabor|7, 20, 21]. Oanako
HU B OJIHOH U3 HUX HE MPUBOJUTCS SKCHEPUMEHTAJb-
HBIX J0Ka3aTe/bCTB TOTO, YTO H3ydyaeMble COOBITHS
UMEIOT OTHOLIEHHE K 3JIEKTPOMATHUTHOH WU SIePHON
KoTepeHTHOH muccourannn. CuuTaercs, utTo BCe Tak
HasblBaeMble OeJsible 3Be€3[bl, KOTOpble HE HWMEIT
(hparMeHTOB MULLIEHH U POKEHHBIX YACTHLL, SABJSIIOTCS
MUMEHHO COOBITHSIMH KOTepeHTHOH auccourauuu. Ho
9TOT KJIAcC COOBITHA 3HAUMTEJNBHO LIMpEe KJacca
9JICKTPOMArHUTHOH WJIM SIEPHON IHUCCOLMALMH sep.
Tosbko 1O yryiam BblIeTa SAEPHYIO KOTEPEHTHY!HO
JIUCCOLMALMIO OT OObIUHOH parMeHTallu siiep He
OTJIe/IUTb — YIVIbl BblIETa y HUX OYAyT OJMHAKOBBI.
Bo3MO02KHO, UTO yaacTcs 10KasaThb peicKa3blBaeMylo

B pa6ore [20] HEMOHOTOHHOCTb CeueHUsl OT MepeaH-
Horo ummyJsbca. Ho moka 3to HUKOMY ellle He yIan0ch
clleaTh.

Oco6o cienyer ckazatb o pabore [7]. [1pu npo-
CMOTpeE M0 MJIOLIA/IM B Hell HalieHo 641 cobbiTHe THIa

160 — 4a. Ora BbIGOpKA He ABJIACTCS MPEJACTaBH-
TeJIbHOH, O UeM W TOBOPUTCS B AaHHOH padore. Mbl
TaK)Ke MbITAJHCh UCKATh COOBITHS 10 TJIOLIAMH, HO B
Hallell Kamepe 3TOT MOUCK 0Ka3aJicsl HesheKTHBHBIM
M3-3a MaJIOH MJIOTHOCTH MEPBUYHBIX YaCTHLL.

Bce 3tH o6crodATe/IbCTBA, a TakKxKe IJioxas Tou-
HOCTb OLUEHKH MPOCTPAHCTBEHHOrO yrja € He Mmo3Bo-

JIMJIK aBTOpaM paboThl [7] 06HAPYKUThL 0COOBIH Kjace
COOBITHH C Y3KUM YIVIOBBIM pacrpe/iesieHueM.
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POJIb ITPOME)KYTOUHBIX SIIEP

ROLE OF THE INTERMEDIATE NUCLEI ®Be — 2«
AT THE FRAGMENTATION OF THE RELATIVISTIC NUCLEUS '¢0
IN NUCLEAR EMULSION

F. G. Lepekhin, L. N. Tkach

215 events containing 2, 3, and 4 of two-charge fragments of the primary nuclei are found at searching
on a track in the chamber irradiated in LHE JINR by oxygen ion at momentum of 4.5 A GeV/c. The
angles between the particles are measured in a plane of emulsion. Their distribution is agreed with the
expected distribution of « particles in oxygen nuclei before its interaction with emulsion nuclei. For the first
time the events such as 160 — 28Be — 4a were found. The events are treated as the events of a coherent
electromagnetic dissociation of oxygen nuclei. Among all events there are about ~14% of disintegrations
8Be — 2a going through a ground state 0%, and approximately the same is going through the first excited
state 2.
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