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[lpencTaBieHbl pe3yibTaThl M0 3apsLOBOH TOMOJOTHH (PPAarMEeHTOB, 06PA30BAHHLIX MPH NepH(epHyecKol
MCCOLHALMK pensTUBHCTCKHX Aep 5B B smysibenn. OTo6pansl 55 coBbITHI nepHdEepHYIECKON HCCOLHALIHH
anpa 5B u3 cobbiThii 6e3 06pasoBaHdsi (PArMEHTOB SAEP MHIIEHH W Me30HOB (“Geable 3Besabl”). [Tpu
oT6ope BLIABAECH AHAHPYIOUWA BKAan Moasl °B — "Be + p. [Tosyyena uugopmaunsi 06 OTHOCHTENLHOM
BEPOATHOCTH MOZ AHCCOUMALMK ¢ Goabluell MHoMKecTBeHHOCTI0. Jlnccounauus sapa-ockossl 'Be B %B
NpOSIBASIET CXOICTBO € JMCCoLUMalMeii cBoGoaHoro sapa "Be. [ToayueHb! pacnpeseseHus 1o nonepeuHomy
HMITYJbCY st pparMeHToB Moabl auccoumaunn B — "Be + p. BecbMa Masiasi BeJHUHHA HX CPEAHEro
anauenns (Pg) = 52+ 5 M3B/c B c.LLM. OTpaKaeT Ma/ioe 3HaueHHe SHEPriu CBSI3H BHELIHEro NPOTOHA B
anpe *B. [Toayueno ykasanue Ha CHJILHYIO a3HMYTa/bHYIO KOPpeasiLuio hparmenTos " Be u p.

PACS: 21.45.+v, 23.60+e, 25.10.+s

BBEJEHHE

MaBecTHas 0cOGEHHOCTD Apa B cOCTOHT B HU3-
KOM 3HaUeHHH SHEPTHH OTAEJIeHHS NPOTOHA. JTO 06-
CTOATENLCTBO YKAa3biBaeT Ha BO3MOXKHOE CYLIeCTBO-
paHue B °B NpOTOHHOTO ra/o, pasae/eHHoro B npo-
CTPaHCTBE C OCHOBO, MPENCTABJCHHON sAPOM 'Be.
B peaxumsix pensTuBHcTCKOl dparmentauun 5B —
— "Be Takas cnabas CBSi3b BEAET K BEChbMa Y3KOMY
HMMyJLCHOMY pacnpenesenuio szep 'Be [1, 2]. Kak
M B CJlydae 3K30THHECKHX s/Iep, BO3MOXKHOE YBeJIH-
yeHHe paaMyca siapa °B 3a cYeT NPOTOHHOrO rajo
MOIJIO Obl BECTH K OTHOCHTE/IbLHOMY YBEJHYEHHIO €ro
ceyeHust B3aumopeicTBus. ONHAKO B 3KCIEPHMEHTe
TAKOTO yCHJeHHs He Hab/monaercs. D10 o6eTosiTe b~
CTBO JleJlaeT aKkTyasabHbIM GoJiee eTallbHOe H3ydeHHe
anpa 8B, 0co6eHHOCTel ero KJIacTepHOH CTPYKTYPBI.
Hanpumep, npoToHHoe rajio MoxeT BO3HHKATbh Ha
OCHOBE JIEHTPOHHOrO KjlacTepa W3 HENapHoro Hek-
TPOHA C BHELIHHM npoToHoM. Ha 3Ty BO3MOXHOCTb
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[Tpupona npoTOHHOro raso MOXKeT GbiTh MPosicHe-
Ha rpu 6oJiee MOJHOM aHaIM3e PeIATHBHCTCKOH (ppar-
menTalm 8B npu nepudeprueckux B3aHMOCHCTBH~
SIX. DTOT THI B3aHMOICHCTBUH HHHLIMMPYETCS B 3JIeK-
TPOMATHHTHBIX WK AH(DPAKLUMOHHBIX Npoleccax JH60
B COYHApeHHsIX HYKJOHOB [PH MaJOM MEepPeKPhITHH
MJOTHOCTeH CcTajKkuBatolmxes sgep. Hanerawuemy
APy MoxkeT ObiTh nepelaHo BO30y)KieHHe BOJIH3H
IHEPreTHUeCKOro 1opora JAHCCOLMALIMH Ha KJjacTre-
pel. B kuHematuueckoii o6aacTu dparmeHTalli pe-
JIAITHBUCTCKOrO s/ipa 06pasyloTcsi CHCTEMbl fePHbIX
(hparMeHTOB, UMEIOLLIHEe CYMMAapHbIH 3apsj, KOTOPbIH
paBeH 3apsifly poOMHTEbeKoro saapa. OTHOCHTesIbHAS
MHTEHCHBHOCTH O0OpPA30BAHHA PA3/IHUYHBIX KOH(HUrY-
pauuii parMeHTOB MO3BOJISIET BbIABHTh 3HAYHMOCTb
pas/IHUHbIX KAacTepHbIX MO Bo3OYyaenus. s anpa
paspana 8B BO3MOXHO HaGMIOJCHHE CJEAYIOLIHX 3a-
psoBbix Mo “Be + 'H, 2He + H, ®Li + 2'H, He +
+ 3H u 5H.

Yr/ioBO#H pacTBOp KOHYCa peJIATHBHCTCKOH (par-
MEHTaLMH omnpejensieTcss (epMH-UMMYJabCaMH HYK-
JIOHHBIX K/1acTepoB B sape. MX BeJMUYHHBI, HOPMHPO-
BaHHble Ha MacCOBbI€ YHMCJ/I4, CKOHLEHTPHPOBAHbI C
pa3bpocoM B HECKOJBLKO MPOLEHTOB BOJH3H HOPMH-
POBAHHOTO UMMYyJibCa nepsUyHoro sapa. Ilpu or6ope
COOBITHI C IMCCOLMALIMEN HANETAIOLLEro 5/1pa B Y3KHH
KOHYC (hparMeHTalHn HepeNiTHBUCTCKHE (DparMeHThl
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Puc. 1. Mukpodotorpadus dparmentaunn spa ‘B ¢
aHepriei 1.2 A [5B na sape 'H smyabcun, caenannas na
ycranoske [TABUKOM (®HAH). Caen nepsuunoro sijt-
pa "B npakTHUECKH HE MEHsieT HANPaBJeHHs! 110CJIe TOUKH
BaanmozeiicTeHst. Clel NPOTOHA OTAaUH HMEeT GoJibLIoH
yroa suiaeta. [pouece wientiduunponan kax B +p —
— "B +2n+p.

siipa-MuLLIeHH JH60 oTcyTCTBYIOT (“GeJibie 3Be3jibl”
B [3]), mu60 HMX HHCJO He3HAUHTebHO. PparMeHThl
MHLIEHH JIETKO OTAEJSA0TCS 0T (hparMeHTOB peJisiTH-
BHCTCKOTO fi/ipa-CcHapsi/ia, NOCKOJbLKY HX JI0Jisl B YIJIO-
BOM KOHYyCe PeJATHBHCTCKOH (pparMeHTallid He3Ha-
UHTEJbHA M OHH HMEIOT HEePeJATHBHCTCKHE 3HaueHHs
HMITYJIbCOB.

[Tpu nepudeprueckoil QparmMeHTallMn pensTH-
BHCTCKOTO siIpa ¢ 3apsiioM Z npouaseseHHas ¢par-
MEeHTAMH HOHHM3allMs MOXKET CHM3HTbCH BIVIOTH /10
taktopa Z, a MOHM3ALMA, NPHXOLSALIAACA HA OIHH
TpeK, — 710 Z2. [103TOMYy 3KCIEpHMEHT I0JIKeH 06ec-
MeunBaTh aJeKBATHBIA [HATA30H eTEeKTHPOBAHHSL.
st peKOHCTPYKUHH COOBITHS HeoOXoIuMa MoJHas
KHHeMaTHuecKasi MHOpMallis O YacTHLIAX B KOHyce
PENSITHBHCTCKOH  (hparMeHTalu, 4TO, Harnpumep,
MO3BOJNSAET BLIYHC/AHTL HHBAPHAHTHYIO Maccy CH-
crembl. TOUHOCTH ee OLEHKH B pelualouleii CTeneHu
3aBUCHT OT TOYHOCTH YIVIOBOTO paspellieHHsi TPeKOB.
st oGecrieyeHnst HaWayydlIero npocTPaHCTBEHHOrO
paspelierus TpeGyercs 1eTeKTHPOBaHHE eI THBHCT-
CKHX (hparMeHTOB € HaWJIYYLIHM NPOCTPAHCTBEHHLIM
paspelLeHrem.

ATUM TpeGOBAHHAM YIOBJETBOPSET METO/ siep-
HBIX (OTOIMYJILCHH, JIEXKAIHH B OCHOBE TMPOEKTA
BEKKEPEJIb na uykaotrpone OWSN [4]. Ero
3ajaueid  ABJAETCA CHCTEMATHUECKHH TOHCK MO/
nepuepryeckoit hpparmeHTallil CO CTaTHCTHYECKOH
00€eCreueHHOCTbI0 Ha YPOBHE AeCATKOB COOLITHH, HX
KaacCH(UKaLksl M YrJI0Bask METPOJIOTHs. IMyJNbCHH
oGecneynBaoT peKopaHOoe NPOCTPAHCTBEHHOE paspe-
wenne (okoso 0.5 MKM), 4TO MO3BOJSAET Pa3AeJHTh
CJ1e/ibl 3apXKEHHbLIX YaCTHLL B TPEXMepHOM o6pase co-
OLITHS B Npe/lesiaX TOJHHBL oHoro cios (600 mxm)
M JIOCTHYb BBICOKOH TOYHOCTH W3MEpeHHsl YIJIOB.
Cuiennl peasitupuctckux sgep H u He pasneasiores

CTAHOEBA u np.

BusyasbHo. Kak npasuno, npu nepugeprueckoi
dparMenTalMu JIETKOro sipa ero 3apsj MoXeT ObiTh
YCTAHOBJIEH [0 CyMMe 3apsiloB pPeJsiTHBHCTCKHX
dparmentoB. HMamepenne MHOroKpaTHOro paccesiHus
Ha cjienax Jierkux parMeHToB Mo3BoJisieT pasaensiTh
usoronsl H u He. Auanuz npojykToB peasTh-
BHCTCKOH (DparMeHTalu H30TOMOB ¢ JIe(HUHTOM
HEHTPOHOB HMMEET JIOMOJHHTeIbHBIE [MPEHMYLIECTBa
Gnarofapsi GoJiblleit jfoJie HaGJII0daeMbIX HYKJIOHOB
H MHHUMaJbHOCTH KYJOHOBCKHX HCKaxeHuit. [lerann
06J1yueHHs1 H 0OCOOEHHOCTH aHa/lH3a B3aHMOIEHCTBH
B HCHOJIb3yeMOH 3MyJbcHH THna BP-2 Gbum pac-
cMoTpensl B paborax [5, 6] Ianee npeacrasieHbl
MepBbIE PE3YJTLTAThI H3ydeHus Gparmentalu saep 5B
npu suepruun 1.2 [5B. Cpean nux — pacnpejenenue
N0 KOHEUHLIM 3apsIOBLIM COCTOSIHUAM H YIVIOBbe
crnekTpbi  (hparmeHToB. BbinosHeno cpasHenue ¢

panubivu st sitep 0B [3, 6] u "Be 7).

OBJIYUEHUE 3MYJIbCHUH B IMTYYKE B

B HCC/eI0BAHUAX C HCHOJNL30BAHHEM IMYJILCHH,
0OJIY4EHHOH BO BTOPHUHBIX MMyuKax, HEOOXOAHMO
o6ecrneynTh MPOCTOTY HACHTH(HUKALMH H3yyaeMbiX
sep. TTosTomy mns opmupoBahus fyuka saep °B
Ha nykaorpone OMSIM 6bi uenoab3oBa npouecc
dbparmentauun nepsuudoro nyuka B ¢ sueprueii
1.2 A I3B Ha wmumienn u3 noJausthiena. Takue
MpoLecchl HAGMIOAAJIMCE B HCCJIENOBAHHH B3aMMO-
neiicteuit 1B B smysbeun [6]. B kauectse npumepa
Ha puc. | npusenena mukpodororpadus coObITHS
dparmenTauns nepsuunoro aapa ‘B B smpo ¢
3apsaaoM D, COMPOBOXKAAIOLIErOCs CJIEAOM MPOTOHA
otzaun. [TocKoabKy, ¢ 01HOil cTopoHbl, H3oTon B B
CBSI3aHHOM COCTOSIHMM He CYLIeCTBYeT, a, C APYyroH
CTOPOHbI, HEO6XOUMO KOMIEHCHPOBATDL MONEPEUHbIH
AMIYJILC MPOTOHA OTAA4YH, TO HauGojee BeposIT-
Hasi WHTEPNpeTalus JAHHOTO COOLITHS 3acTaBisier
NPeAnoNoKHTL BbIeT AByX Heiitpoo #3 "B u
o6pasosanne °B. Otcytcrsue usotona °B cpean
PEJIATHBUCTCKHX (hPArMEHTOB OKa3bIBACTCSH MOJIE3HBIM
npu otenennn nyuka 5B ot B no maruuTHoli Kect-
kocTH (pasuuua okoso 20%). Mcnosb3osantbii ans
0OJIydeHHs NyYKOBBINH KaHan Ha Hyknotpone OMSIH
MMeeT MOAXOASILHI HUMITYJIbCHBIH aKCEeNnTaHC — 0KOJIO
2—3%. [lpeanonokenre 0 BblieTe ABYX HYKJOHOB
MOATBEPAHJIOCH PH HACTPOHKE KaHaia Ha Cenapaluio
9B, Koraa siipa 60pa B KaHaJjie MPaKTHYECKH HCUe3altH,
B TO Bpemsi Kak npu Hactpoiike nHa B u °B
oHH Bo3HHKanu. [Ipu aHanuze oBGyyeHHLIX SMYJb-
CHH JIOMIOJIHHTEILHBIM TOATBEPKAEHHEM CKa3aHHOMY
SIBHJIOCH OTCYTCTBHe “OeblX 3Be3f” ¢ TOMOJIOTHeH
penstuBuctckux ¢parmentos H -+ He u He + Li
or Bo3MoxHoi mpumech smep °Li u '°B. Bkuaan
OT GJIM3KHX O MarHMTHOMH JKeCTKOCTH siiep 'Be B
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[MEPUPEPUUECKASI ®PATMEHTALIUS SIZIEP B

Tabauua 1. Pacnpeneerne no 3apsioBo TONOJIOrHH HKC-
Jia BaauMozeicTeHil nepudepuueckoro THna Nyj, HaG10-
JIABIIHXCH B 3MYJILCHH, 06JYHEHHOH BO BTOPHYHOM MyHKe
anep *B
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Ta6auna 2. Pacnipenenenne “Geqblx 38e31”, 06pasoBah-
Hbix sapamu “Be 1 ®B, 1o 3apaaoBsiM MOIaM AHCCOLHALIHH
(ans ynobeTsa cpaBHeHust y siapa $B 13 3apsoBoii MOJIbL
HCKAOYeHo ojHo sapo H)

Q Nz Npi
Z2=5|Z2=4|2=3|Z2=2|Z=1]|Ng| Ny
Vi = = = 2 3 = 1
7 = = s l 5 Lajn=
6 — — — 2 2 8] 2
6 = = = | 4 6 4
6 ~ = - = 6 JRin=-
5 = b= = 1 3 61 | 14
5 = E = 2 1 44 | 12
5 = - 1 i 2 ailie=
5 - = 1 1 = 1| =
5 o~ I = = 1 17 | 24
5 I = = — — 17 1
5 - o= - = 5 21 1
4 - S = = -4 5 l
4 — — = 2 = 24 |
4 3 i = | 2 42l 0=

[pumMeyante. (@ — CyMMAapHbIi 3apsil PeiSTHBHCTCKHX thparmen-
TOB B YIVI0BOM KoHyce 10 8” B cobbiTHH; Nz —unciio QparMentos
¢ sapsaioM Z B coOuTuH; Ny —uHeno “Geqbix 3e3it’; Ny —
YHE0 COOLITHA ¢ hparMeHTaMH MHILEHH.

chopmuposanom nyuke B (pasuuua oxono 10%),
onpejiesieHHbiH N0 CLUHHTHANALMOHHOMY MOHHTOPY,
coctaBuil menee 10% u Gblil UCKJIOYEH NO 3apAA0BO#
tonosiornd. HanGosee wunteHcHBHbIA (oH cnenoB
fy4Ka, MpeAcTaBIeHHbIH ApaMH 3He, or6pacsbiBacs
MpPH BH3yaJbHOM CKaHHPOBAHHN SMYJIbCHH.

3APSIOBAS TOITOJIOTHS
JIUCCOLIMALINU *B

[Tpu cKaHMPOBAHWK IMYJILCHOHHBIX CJIOEB 110 CJle-
JlaM NyuKoBBIX sgep Oblio HaizeHo 929 Heynpyrux
B3auMoJieiicTBHI Ha oOei anHHe 123 M, 4To NpHBO-
IHT K 3HAYeHHIO cpeaHero cBoboaxoro mpobera A =
=13.3+ 0.4 cm. Takas BesMuHHa A COOTBETCTBYET
HEyNpyromy ceueHuto s siapa 8B ¢ Hopma/bHOM
MJA0THOCTLIO. [TpH HCMOJIb30BaHUH MPH MOUCKE B3aH-
MOJIEHCTBHIH B 3MYJILCHH METO/Ia CKAHHPOBaHHS BJIO/b
TpeKa MepBHYHONH YacTHIbl YacToTa MOSIBNEHHA CO-
GBLITHI ¢ IAHHOI 3apsiI0BON TOMOJIOTHEH Onpeeser
BEPOSITHOCTD PA3JIHUHBIX KAHAJIOB AHCCOUMALIMH.

SNEPHAS ®U3UKA  Ttom 70 NeT7 2007

Sa%aojgaaa "Be Kaiﬂ?&f % °B (+H) |<aila(.)n.ﬂ:;,i %
2He 41 43 12 40
He +2H 42 45 14 47
4H 2 2 4 13
Li+H 9 10 0 0

Cpeay HaiiienHbix coObithit ecth 320 3Besn, B
KOTOPbIX CYMMApHBIii 3apsil Q pesITHBHCTCKUX hpar-
MEHTOB B KOHyCe (hparmenTaliiu 10 8° yloBAeTBOpsieT
yeaosuio @ > 3. Takue 3Be3sbl ObliM OTHECEHbI K
yrcary coObiThii nepudepuueckoi anccounatin Ny;.
Pacnpenenenne Npj 1o 4HCIy pensiTHBHCTCKHX tpar-
meHToB Nz ¢ 3apsiiom Z npejctasieno B 1abi. 1, rae
npHBe/ieHbl AaHHbie s 256 coObITHI, CopeprKallkxX
dparmenTsi siapa mMutierd, — Nyj, a Takxke st 64 co-
OLITHH, KOTOpBIE He colepyKaTt hparMeHTOB ipa MH-
urenn (“Gensie 3pe3nnl” ), — Nys. s 3se3n Ny npo-
aBJsieTcs npeobJajalonas poJib KaHaloB ¢ MHOXe-
CTBEHHOCTBIO PEJISTHBUCTCKUX (hparmentos Nz > 2.
OCHOBHO# MHTepec cped nepHhepHUECKHX COObITHH
npeacTasisior “6enbie 38e3fbl” Nys (Tabi. 1). Oun He

COTPOBOXKIAIOTCS CJIeIaMu (hparMeHTOB siipa MHLLIEHH
H TO3BOJISIOT BBISIBUTH POJIb Pa3/IHUHBIX K/IACTEPHbIX
creneHeil cBO6OAbI MPH MHHUMAJILHOM BO3MYLIEHHH

SIEPHON CTPYKTYPb.

Jlge “Genbie 3pe3ubl” ¢ @ =4 MoryT ObiTh OT-
HeceHbl K BKmazy (oHoBbIX sizep 'Be (taGa. 1).
[lpu anaiude sMyJbCHH, OOJYUEHHOH B MyuKe "Be,
ycTaHoBJeHo (7], 4To BepOSITHOCTD MepH(epHUIECKHX
p3aumMosieiicTeuil "Be ¢ oOpa3oBanueM (parMeHToB
MHILIEHH MPUMEPHO B 2 pasa HHXKe, yeM 6e3 (hparmeH-
TOB. 3HAUHT, OCHOBHOH BKJaa B uucao Ny ¢ Q =4
JOMKHBI 1aBaTh B3aHMOJEHCTBHA sjep B, KoTopbie
MPOM3OLIH C YMeHblleHHeM 3apsiia Ha 1 B KoHyce
thparMeHTalHH.

OCHOBHO¥ BETBbIO MCCOLHALIMH ABASIOTCS COObI-
s ¢ Q = 5. [nasHoe otiune Ny U Nys A1t 3TOH
FpYNIbl COGBITHH NPOSIBAAETCS B ABYXUACTHUHOMN MOJIE
Z =4 + 1. Us-3a neduunra HEHTPOHOB Ta MO/ OJ1-
HO3HAuHO WHTeprpetHpyetcs Kak °B — "Be + p. Ee
JI0JI5 Pe3Ko BO3pacTaer npH oT6ope “Genbix 3Be3n’:
¢ 10% — B cayuae Hasquuus parMeHTOB MHLIEHH 10
44% — nns "Genwix 3Be3n”. DTa MoJa MMEET Cambli
HHU3KHIA [OPOT, YTO MPOSIBJIAETCS B €€ IOMHHHPOBAHHH
cpean HauGosee nepudepuyeckux coObITHIL
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Puc. 2. Pacnpenenenue no nonepeyHoMy ummnyascy Pr
NPOTOHOB, POKIAEHHBIX B “Geabix 38e3nax” B — "Be + p.
Ha Bcraeke — To e pacnpenenenne Py B c.um. "Be + p.
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Puc. 3. Pacnpeenenne no cyMMapHOMY MOfepeuHoMy
umnyasey Pr(*B) nap "Be + p, poxiaeHubix B “Gesbix
3peanax” ®B — "Be +p.

Pacnipesesiene BeposiTHOCTH 06pasoBatusi Aapa-
Mi 2B “6enibix 3Be31” MOMXHO CPaBHHTH C aHAJNOMHY-
HBIMH aHHbIMK 115 siztep OB c sneprueit 1 A 3B [3,
6]. Ilonist ocHOBHOI TpexJy4eBoit moapl 1B — 2He +
+ Y2H cocrasuna 73% npu Bkaaze aeiitponos 40%.
BepositHocTh ByxayueBoit moasl °B — 9Be + 'H
oKasaJsach paBHo#H Bcero 2%. Pasnuune o6bsicHsiercst
60Jiee HU3KHM 3HAYE€HHEM SHEPTUH CBSA3M JAeHTPOoHa M0
cpasHeHHio ¢ npotoHom B siape 'YB. Hao6opor, ais
uzotona ®B HMeeT MeCTO BBICOKHIl BBIXOJL JBYXJIyye-
Boii Moabl ®B — "Be + p BesiesicTBHE Masoil SHEprHU
CBSI3H BHeLIHero nporoxa. Takum oGpasom, sapo 5B
MPOSIBJISIET CBOIO CTPYKTYPY B YCHJIEHHOM 06pa3oBa-
HuK “Oenbix 38e3n” ¢ Nz = 2. Cpemu cobbithii ¢ Q =
=5 u Nz =2 onvo cobeitHe u3 Ny, Li+ He, ne
MOKeT ObITh OTHECEHO K B3anmoieicTsHio B,

BepositHocTH “6esbix 3Be3”, (hparMeHTHPYIOLIHX

CTAHOEBA u np.

no kananam 2He + H u He + 3H, ans sinpa 8B pasnbl
22 u 25% coOTBETCTBEHHO, B TO BPeMsi KaK IS siipa
10B peposiTHOCTH 3THX MOA cocTaBuan 73 u 12%. Ta-
KOe 3aMeTHOe pasJinune 0ObACHAETCS MPHCYTCTBHEM
knactepa *He B sizpe 8B, uMeloliero cyliecTseHHo
MEHBILIHI Mopor auccolmarum, uem 4He.

Hannuue “6enbix 38e31” ¢ Gosiee yem aAByms ppar-
meHTamMH, Nz > 2, MoxeT ObiTh 06YCJOBJIEHO JHC-
colmalmeii sapa-ocHoBbl ' Be. [las npoBepKH 3T0ro
npeanonoXKenus B Taba. 2 npeacTapieHo pacnpesue-
JIeHHe MO 3apsilaM pesATHBHCTCKHX ()parMeHToB B
“Gesibix 3Besnax” s snep Be [7] u 8B. CoGbitus
8B npenctapieHbl 3a BHIYETOM OJIHOTO OIHO3APSIIHO-
ro peJsiTHBHCTCKOro (hparmMeHTa — NpernosaraeMoro
npoToHa rano. Habmonaercst oauHaKoBast 10015t AByX
OCHOBHBIX KaHaJsioB muccounatiu 2He u He + 2H mna
snep 'Be u ®B, uro ykasblBaeT Ha HE3aBHCHMOCTb
BO30YXKICHHS SAPa-0CHOBbI 'Be 0T HanHuks A0M0J-
HUTEJILHOTO C/1a60CBA3AHHONO NpoToHa B sipe SB.

O6paluaer Ha cebst BHUMaHHe HaGJIOEHHE YEThi-
pex HeoOblMHbIX “Oesbix 3Be3n” ¢ Q =5 ¢ NOJHLIM
paspywennem °B — 5H (taba. 1). Takoii npouecc
BeJIeT K paspaJty AByx KjaactepoB He u meer BblcoKHii
sHepreTHueckuil nopor. PaHee cobbiTHsI 3TOro THNa
yxe Habmopanuce st sigep ‘Be — 4H u 0B —
— 5H [6]. Heduunr neiitporos B aape °B yayuiaer
HabJ1l01aeMocThb HyK/JI0HOB. Kpome Toro, oH ycuiiBaer
KyJIOHOBCKOE OTTA/IKMBaHHE B CHCTeMe (hparMeHTOB.
O6pasopanue Takux ancambueii saep H moxer Jie-
XKaTh B OCHOBE MHOXKeCTBEHHOH (hparMeHTaLu 6osee
TAXKEJbIX siIep ¢ GOMbILINUM YHCJIOM (hparMeHTOoB.

O6pasoBanue “Genbix 38e3n” ¢ Q =6 (taba. 1)
MOXeT GbiTh CBsi3aHo ¢ npumechio siaep °C B cocrase
HCTIoMb30BaHHOro Myuka. Sapa 1°C moram poxaatbes
nyrem nepesapsiaki 1°B — 1°C g muuienn, npeaua-
3HAYEHHOW N5 reHepaunu 5B, W 3axBaThiBaThCS BO
BTOPHYHBIA My4YOK H3-3a MaJIOH Pa3HMLIbl [0 MarHUT-
Hoil xecTkoetH ¢ BB (okosio 4%) u co6CTBEHHOTO
UMIyJbCcHOTO pasbpoca. “bensle 3sesab” ¢ Q =6
He coaepxar ¢parmenToB ¢ Z > 2. UX Tomogorus
HE TPOTHBOPEUHUT [PEANOJIOKEHHI0 0 AHCCOLHALHN
u3orona yrmepoja ¢ ochosoii °Be (1°C — 8Be + 2p)
HJIH 2Ke C pa3BaJioM ofiHoro u3 Kaactepos He (1°C —
— 4He + 2H + 2p). 310 06CTOATENBCTBO yKA3bIBAET
Ha BO3MOXHOCTb (hopmupoBanus myuka °C (1°B —
— 10C) B ycnoBusX, yIOGHBIX /IS HCCJCIOBAHUI B
smysbeuu. “Benasi 3esna” ¢ @ =7 Moxer ObiTh
OTHECeHa K POXKIEHHIO Mapbl 3apsiZKeHHbIX ME30HOB.

YIJIOBBIE XAPAKTEPUCTHUKH "Be + 'H

“Bensle 3sesnn” 8B — "Be+p (tabn. 1) naior
napy HaGJIOAAeMbIX CJIE[OB C MaJbiM YIJIOBbIM OT-
KJOHEHHeM OTHOCHTEeJILHO CcJiela NEPBHUHOIO ﬂﬂ.pa.
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Puc. 4. Pacnpesenenne no asuMyTaibHOMY Yy £ppe
mexay 'Be u p B “Geanix spesgax” °B — "Be 4 p ws
Pr(®B) < 60 MaB/e.

B pesynbrate uamepeHui ObLIH MOJYYeHbl CpeaHHe
3HaueHHs MONSIPHBIX YINIOB BblieTa: (0p) =~ 2.0° — ans
MpoToHOB H (Ap.) & 0.4° — st sinep " Be.

YriioBble H3MepeHHs TMO3BOJISAIOT ¢ XOpoLuel Toy-
HOCTLIO BOCCTAHOBHUTL CIEKTPbI MOMEPeUHbIX UMITYJIb-
coB Pr no dopmyne Pp = APysin#, rne A — macco-
BOE YHcJIo ¢parmeHTa, # — yroa ero Bbuieta, a Py —
uMIyabe Ha Hykaon °B ( Py = 2.0 A 5B/c). Ha puc. 2
NpeAcTaB/ieHo pacnpejesenue no Pp yisi POTOHOB,
cpennee suavenue (Pr) = 73 £ 7 MaB/c. [Tepexon B
c.lLM. "Be + p KOMIeHCHpYeT nonepeublii HMITyJIbC,
nepesannbiii sapy °B, uTo BeJleT K 3HaunTeLHO Gonee
y3KoMy pacnipejesieHdio Pj (BcTaBka Ha puc. 2) co
cpensuM 3Hauenuem (Pj) =52+ 5 MsB/ec. Takas
MaJiasi BelHunHa (Pr) coryiacyercs ¢ JaHHbIMH paboT
[1, 2], B KOTOPBIX AN151 pacnpeiesieHHst N0 NPOA0JLHOMY

HMITYJIbCY hparMeHToB peakimu cpbisa 8B — "Be no-
Jy4eHO 3HAUeHHe MOJYLIHPHHBI HA MOJOBHHE BBICOTI

46 + 3 MsB/c. Takum 06pasom, ciabasi CBA3b MPo-
TOHA W /1Pa-0CHOBBI MPOSIBJASIETCH B HCK/THOUHTEILHO
SICHBIX YCJIOBHAX HAOJMIONeHHs PparMeHTaLHK.

Ha puc. 3 npeacrassieHo pacripenesnexue no cym-
MapHoMy ronepeunomy umnyascy Pr(®B), kotopbiii
noayuusiu siapa 5B npu o6pasopanuu “Gesbix 3sesn”
"Be + p; ero cpeasee 3Havenue okosio 100 Ms3B/e.
Makcumym pacnpesenieHnsi HAXOAUTCS NIPU 3HAUEHHH
Pr(®B) 2 50 M3sB/c. Takas acummeTpus pacnpese-
nennst Pr(®B)MoxKeT GbiTh CBA3aHa KK C HCIYCKAHH-
eM HeliTPOHOB A/IPAMH MHULLEHH, TaK H C BKJIA0M Npo-
Liecca ¢ Bo3byK/eHHeM siapa-ocHOBb 8B — "Be* +
+p— "Be+v+p[8].

MOoKHO OLIEHHTb POJIb KOPPEJISILLHIA 110 a3HMYTaJlb-
HOMY YUy Eppe MEXKIY 'Be H p. DT0 pacnpenenexue
HMeeT 3HaYeHHe aCHMMETPHH OTHOCHTEJILHO yriia /2,
paBHoe npumepHo (.3, 4T0 yKa3biBaeT Ha 3aMeTHbIH
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BK/aJL NMapHbIX Auccouunaunit. Ha pue. 4 npencras-
JIEHO pacrpe/iefieHHe £,p, C YCA0BHEM 0TOOpA COObI-
it Pr(®B) < 60 M3B/c. MoxHO 0TMETHTbL pe3koe
BO3pacTaHWe acCHMMeTPHH 0 Besnuuhbl 0.7, uTo

yKa3sblBaeT Ha OUHApHBII Xapakrep paspana °B npwu
MaJibIX nepejadax rnonepeuHoro HMIyJibcd.

BbIBO/JIbI

Briepseie BbinosiHeHo o6iyueHHe sAePHBIX 3MYJIb-
cHil B nyuke pesasituHcTckux saep °B. TToayueHsl
JIaHHbIE 110 BEPOATHOCTAM KaHaJIOB (pparMeHTaLnu s -
pa ®B B nepucpepuueckux Bzanmoneiicteusx. Oto6pa-
Hbl 55 cOOBITHI nepHeprUyecKol ANCCOLHALK siIpa
8B u3 cobbiTHii Ges 06pa3oBanus (HParMeHToB siep
MHILIEHH W Me30HOB (“Oenble 38e3ibi” ). Ha ux ocho-
Be BbIfIBJIEH JHAMPYIOLWil BKIaa Moas 5B — "Be +
+ p, HMEIOLIEeH HAHUMEHBLIHH SHepreTHYecKHid Mopor.
[Tonyyena undopmatus 06 OTHOCHTEJILHOH BeposAT-
HOCTH MO/ JAMCCOUMALMN C GOJbIIEH MHOMXKECTBEH-
HocTbI0. JIuccounauus siupa-ocHossl 'Be B *B npo-
ABJIIET CXOJCTBO C AMCCOLMALMEl CBOGOIHOrO spa
"Be. JlansHelilnii aHaIM3 TOMOJOTHH (parMeHTaLui
npeanoJiaraer uaentHdukauumio uzortonos H u He.

[Tostyuenbl pacrnpenesieHusi Mo MOMEPEUHOMY HM-
nyabcy s GparMeHToB Mojbl AHCCOUMaluH SB —
— "Be +p. BecbMa Manas BeqMuMHAa MX CpeJIHero
anauennst (Pf) =52+ 5 MsB/c B c.uuM. oTpaxkaer
MaJloe 3HaueHHe SHepPrHH CBSI3H BHELUHEro MpoTOHa
B siape ®B. [Tpu ot6ope cobbiThii ¢ nepeaaueit aapy

8B nonepeunoro umnyJibca meree 60 MsB/c nposis-
JISIETCH CUJIbHAS KOPPEJISILIUA 110 a3UMYTaIbHOMY Yy

mexkiy “Be u p.

B ocHoBe mnpeacTaB/EHHBIX Pe3yJNLTATOB JIEXKHT
Tpya nabopantos-mukpockonueros M. Cocynbhu-
koBo#, A.M. CocyabuukoBoii u ['B. Creabmax u3
OUSIN. Llennbiit BKaan B Hauty pa6oTy Gbll BHeCEH
CrelHaluCTaMH HyKJIoTpoHa u3 JlaGopaTtopun Bbl-
cokux sHepruii uMm. B.M. Bekcnepa u A.M. Bax-
nuHa (OUSIM). ABropbl GaaroaapHbl PyKOBOACTBY
Jlaboparopuu snepHbix peakunit um. [LH. ®aeposa
(OHSIN), koTopoe okasaio NoaLepIKKy B npHoGpeTe-
HHH IMYJILCHH.

Ata paboTta Gblia noauepxana rpantamu POOH
Ne 96-1596423, 02-02-164-12a, 03-02-16134, 03-
02-17079, 04-02-17151 u 04-02-16593, rpantom
VEGA Ne 1/2007/05 Arenrcrsa nayku Munucrep-
ctBa obpasoBanus CuoBaukoi pecnybaukid u Ciao-
BalLLKOH aKaJeMHH Hayk, a Takke rpantamu [loano-
mounbix npeacrasuteseil B OWMSIM Boarapuu, Cho-
Bakuu, Yexuu u Pymbinnu 8 2002—2005 rr.
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PERIPHERAL FRAGMENTATION OF THE B NUCLEI AT AN ENERGY
OF 1.2 A GeV IN NUCLEAR TRACK EMULSION

R. Stanoeva, V. Bradnova, S. Vokal, P. |. Zarubin, I. G. Zarubina, N. A. Kachalova,
A. D. Kovalenko, A. I. Malakhov, G. I. Orlova, N. G. Peresadko, P. A. Rukoyatkin,
V. V. Rusakova, E. Stan, M. Haiduc, S. P. Kharlamov, I. Tsakov, T. V. Shchedrina

The results of investigations dealing with the charge topology of the fragments produced in peripheral
dissociation of relativistic ®B nuclei in emulsion are presented. 55 events of peripheral dissociation of the B
nucleus were selected from the events which do not involve the production of the target-nucleus fragments
and mesons (“white stars”). A leading contribution of the B — "B + p mode having the lowest energy
threshold was revealed on the basis of those events. Information on the relative probability of dissociation
modes with a larger multiplicity was obtained. The dissociation of a "Be core in 8B indicates an analogy
with that of the free "Be nucleus. The transverse momentum distributions of the fragments from the
8B — "Be + p dissociation mode were obtained. Their small average value, (Py) = 52 +5 MeV/c, in the
c.m.s. suggests a low binding energy of the external proton in the ®B nucleus. An indication for a strong
azimuthal correlation of the "Be and p fragments was got.
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