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all its properties. In the model assumes that intranu-
clear subsystem (the nucleus with a smaller mass)
have the same properties, which they have in a free
state. The wave function of matrix-nucleus is repre-

sented as Wy =310y + 2 03,y3, +..., where
A K

W2, W3, — wave functions of a two-cluster configu-

ration in -channel, three-cluster configuration in
p -channel; 0, , 05, — the width of these configu-

rations. The sum of squares of width determines the
total probability of the equilibrium state of the nu-
cleus.

The aim of this work was measuring the statis-
tical weights of wave functions in cluster configura-
tions at experiments on the accelerator beams
U-150m. Differential cross sections of elastic
scattering of incident alpha particles with energy
E,=29,0 MeV on matrix nucleus **Mg and on its
clusters have been measured. A priori, it seemed
that in the experiment will be only detected
configuration corresponding to alpha-particle
clusters as previously has been proven
experimentally that the nucleus consists of six alpha
clusters. Nucleons, as well as all light clusters were
unexpectedly clearly manifested. This led to the idea
about the possibility for the first time with high
accuracy to measure the widths of the statistical
weight of all multi clusters in a single experiment.
In this experiment these number of statistical
weights relevant to intranuclear nucleon
configurations obtained with an accuracy of about
10 %. For nucleons — 52 %, alpha — 30 %, tritium —
16 %, deuterons — 2 %. This technique has some
prospects of finding more heavy clusters for the
heavy ion beams.
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[IpAMBIX 3KCNIEPUMEHTOB, MOATBEPKAAIOIINX
Hanuyue B o0beMe s/ipa MPOCTPAHCTBEHHO 060Cc06-
JIEHHBIX MYJIbTUKJIACTEPOB, B MHPOBOI JINTEpaType
HeT. B paGoTte BriepBrie HalifieH Takoi MeToa oOHa-
PYXEHUS BHYTPUAJEPHBIX MYJIBTHKIACTEPOB Ha
OCHOBE YHMKAJBHBIX KMHEMAaTHYECKHX OCOOEHHO-
CTeH yNpyroro paccesiHus TOXKIECTBEHHBIX YaCTHIL,
a TaKXKe TSDKEJIOM YCKOPEHHOW YacTHIBl Ha JIETKOM

HOREENOD B OQ M @ W =

Aipe-MHLIEHH. B HeM KHHeMaTHKa paccesiHHOM dac-
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Wpes MeTozia cOCTOMT B TOM, YTO, €C/IM AP0 HE S
oaHopozHas 3D-cTpyKTypa U3 HyKJIOHOB, a U3 IIpO-  Bes

1
CTPaHCTBEHHO 000COOIEHHBIX KJIACTEpOB THMA d, ,
*He, 0, TorJia B CIIEKTpe PacCesHHBIX O-4aCTHI] IO-
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ABJIAFOTCS MX MUKU. DTOT 3 eKT ObUT BIEpBbIC Ha- M
MM HaiJIeH B paccesHHs o-4acTul ¢ E, = 29,0 MsB |ﬁ!
HA MaTpU4YHOM silipe ‘Mg M B paccesHHMH ACHTpo- B

HOB ¢ E; = 18,0 M3B na °Be na YCKOpPHTEJIE
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V-150m. Oxkasanock, uto «netna» ana H(a,o)'H
ymupaetes B O, = 14,5 *He(o,0)'He-90"; a
“Mg(a,0)**Mg— 110 yraa 180°. 310 u ects npsmMoe
JI0Ka3aTeNbCTBO CYIECTBOBAHUS KIIACTEPOB, TaK
KaK B pax ¢ OJHOPOJIHBIM paclpe/ieJIieHUeM sifiep-
HOW MaTepuH HUKAKHX «IIETEJIb) OBITh HE MOXKET.

JloCcTOBEpHOCTh OMMCAHHOTO METOMA JOMOJIHK-
TeJpHO Obla TOATBEPXKACHA IIyTeM CpaBHEHHS
aupdepeHIHATEHBIX CEYeHHI YNpPYro pacCesiHHbIX
a-yacTvll ¢ 3Heprueit 29 MaB na **Mg, momyuen-
HBIX C TOMOIBIO BBINICONHACAHHOTO METOMA, C MH-
POBBIMH JIMTEPATYPHBIMH JaHHBIMH YIIPYroro pac-
CesHHs Ha spe-MaTpHLE U Ha BCEX ero KJIacTePHBIX
NOACTPYKTYpaX (HYKJIOHBI, HEHTPOHBI, TPHUTOHBI,
reIMOHBl U 0-4acTULbl). J[OTIOJIHUTENBHBIM, €lle
Donee HarAAHBIM, 3KCTIEPUMEHTOM OBUIO CpaBHe-
HHE TEOPETHYECKOM M SKCIEPUMEHTaJbHOM KHHe-
MaTHKH, BhIIeneHHoH B kanane ‘He(a,a)‘He ¢ mo-
MOILBIO METOJIMKH COBIAJCHHUI «CIIpaBa—ciieBay, TO
eCTh COBMAJIEHHH «paccesHHas YacTULa — AApO OT-
Jayuy» ¢ yKa3aHHOW SHEeprHeit.

ISOSPIN IN HALO NUCLEL
BORROMEAN HALO,
TANGO HALO, AND HALO-ISOMERS

I. N. Izosimov

Joint Institute for Nuclear Research, Dubna, Russia
E-mail: izosimov@jinr.ru

It has been shown that isobar-analog (IAS),
double isobar-analog (DIAS), configuration (CS),
and double configuration states (DCS) can simulta-
neously have n-n, n-p, and p-p halo components in
their wave functions [1,2]. Both the Borromean and
“tango” halo types can be observed for n-p configu-
rations of atomic nuclei [3-6]. Differences in halo
structure of the excited and ground states (g,s.) can
result in the formation of isomers (halo-isomers) [3-
5]. The radial factor #* for the electric and #* for the
magnetic multipole y-transition operator of order A
may compensate the differences in the large-
distance parts of halo and no halo wave functions.
The most sensitive for detection of the y-transition

hindrance between halo-no halo states will be M/
(or may be EI and M?2) y-transitions.

B(M\) and B(EA) for y-transitions in °°Li,
8—10Be, 8,10,11B’ 10—14c, B_”N, 15-17.190, and A6 are
analyzed and systematics are presented. Special at-
tention is given to nuclei whose g. s. does not ex-
hibit halo structure, but the excited state may have
one.

For A = 6-17 nuclei the hindrance factor of M1
y-transitions is up to 10°, of E/ y-transitions is up to
5:10%, and of E2 y-transitions is up to 10*for halo —
no halo in comparison with halo-halo y-transitions.
On the contrary, observed halo — halo y-transitions
are enhanced. The IAS (3.56 MeV) in °Li has the
Borromian #»-p halo structure [7,8]. A large
B(M1I,c) value of the MI y-transition from IAS to
the g. s. is the evidence for the existence of «tango»
n-p halo structure [3-5] in the °Li g. s.

The structure of the ground and excited states
with different isospin in halo-like nuclei is dis-
cussed.
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BeInonHeH cHUCTEeMHBIN TEOpPeTHYECKHA aHAIH3
VTJIOBBIX paclpefesieHuil YyIpyroro paccesHus HO-
=08 '“NB manazone yrios 1+179° u SHEpruH Haye-
Taromux UoHOB 17,5+47 MbsB. Ocoboe BHHMaHHE
npH aHaiau3e oOpalleHo Ha Xapakrep JUdpaKIHOH-
HBIX TpoleccoB. B koopauHarax o/or(0) B muamna-
30HE HM3KHMX YHEPrUi JIErKO BBIABIAETCSA YHCTO Ky-
JOHOBCKHMH XapaKTep yNpyroro paccesiHusi B CXeMe
A;7A,—A+A; BO BceM YIJIOBOM JHMana3oHe.

ITo mepe yBenuuenus sHepruu E 4 HameTarommx
HOHOB BO3HMKAeT MEXaHH3M YHCTO aTOM-aTOMHBIX
CTONKHOBEHUHM, B KOTOPOM MapameTp MaKCHMallb-
=0ro cOMDKEHUS MOHOB 1) JOCTHMraeT BETHYHMHBI
CYMMBI JIBYX PaJHycoB 1~Ra;+Rx2, Tapamerp 30M-

21'22'62‘“

mepdenbaa n=
k-n?

>1 B auamasoHe yrJioB

1+0., rae 6, =2arctg(nfly) — KynOHOBCKHii yroi.

AHanu3 B paMkax onrtuueckoi monenu (OM) u na-
pameTpu3oBaHHOro ¢aszosoro aHanuza (IIDA), ec-
TECTBEHHO, JaeT ONTHYECKUH MOTeHLHall aTOMOB H
paauychl aTOMOB B BHZE pajguyca B3aMMOJEHCTBHA
Ry= Rart Ragt k. .

[Ipu panpHeiIeM MOBBILIEHUM 3HEPrUMM Haps-
Iy C KYyJIOHOBCKHM MEXaHH3MOM B JMala30He yTJIOB
BGmm3n 0, GpeHeTIeBCKMM MEXaHU3MOM B JIHAIa3o-
He 00, BO3HMKAeT HOBBIH (payHrodepoBCKHil
MeXaHHU3M paccesHHs aTtomMa A; Ha Hykiuae A,.
AHanuz B pamkax OM [aer moTeHLMan TakKoro
B3auMozelcTeus, a [IOA — npocTpaHCTBEHHBIE Xa-
PaKTEPUCTHKH CTATKHBAIOIIUXCS aTOMOB.

Hakonen, mnpu eme OonplieM IOBBILIEHHH
sHepruu E,; napameTp MakCHMaJIbHOTO COMIDKEHU
1 YMEHbIIaeTcs OO pPa3MepOB, MEHBIUUX CYMMBI
JIByX paJlycOB HyKIHIOB A; U A; U BO3ZHUKAET Me-
XaHHU3M UHTep(EepeHLMH aTOMHOTIO U SAEPHOrO pac-
cesHuid Ui yrnoB 6 > 0.. Takue audpakuHOHHBIE
OCLIAJIISILIMM HOCAT CJIOXKHBIA XapakTep B BHIE CY-
TIEPIIO3ULIMK aTOM-aTOMHBIX, SAPO-SAEpHBIX M He-
CKOJIBKO, HEM3yUeHHBIX I10Ka, MEXaHU3MOB.
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HpeIICTaBJ'IeHLI pe3yabTaThl SKCIICPUMEHTAJIb-
HOTO H TCOPETHYECKOI'0 HCCJICAOBAHHA <bOTo;1;1ep—
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* to build a time-of-flight spectra of co-
incidences between detectors;

* to build energy spectra for each detector;

* to browse all recorded pulses with a timing
reference points and the all rejected waveforms by
the algorithm.

Pulse shape algorithm consisted of three main
parts: algorithm for determining timing reference
points of pulse, the algorithm for determining the
pulse energy and the processing algorithm of the
overlapped pulses.

One of the factors that determine the time
uncertainty of timing reference point is the noise
signal. At first, pulses from the detectors were
processed by wavelet Haar transformation to a depth
of 7th level. The choice of the Haar wavelet
transform in comparison with the Daubechies
wavelet transform (D-4) was due to the fact that the
wavelet transform D-4 leads to non-physical
overswings in the endpoints and at the top of the
signal.

So-called ARC-a method for a signal from
Ge-detector was used. It is the variation of the
CF-method with the time delay between the direct
and inverted signals which is not exceeding the
value

w=1*(1-5)

where 1, — rise time signal, f — threshold
discrimination

The value of the discrimination threshold f was
set at a height of /= 1/3 of the pulse amplitude.

The algorithm to obtain the pulse energy was
based on the determination of the area under the
pulse. It was calculated in a specific time window
relative to the time reference point of the pulse. The
time window boundaries were chosen from the
condition of the best energy y-spectrometer
resolution.

JABE 3AKOHOMEPHOCTH
PAJOHOBOI'O OHKOPHUCKA,
VYCUWIEHHOI'O DMAHAIIMEN BBJIN3U
TEKTOHUYECKOI'O PA3JIOMA

FO. A. 3apnnoga, B. B. /Ipsiukos, A. B. FOmkos,
3. M. BusimzeBa, O. X. XamaueBa

HUMU skcniepuMeHTaIbsHOM U TEOPETHUECKOM
¢uzuku Kazaxckoro HallMOHAIBLHOTO YHUBEPCUTETA
uMm. ane-Dapabu, Pecybnuka Kazaxcran, 050040,
r. Anmarsl, ane-@apabu 71,
Ten.,paxc: 7(727)3 773174,
E-mail: ZJ_KazNU@mail.ru

TWO REGULARITIES OF RADONIC
ONKORISK STRENGTHENED
BY THE EMANATION NEAR
THE TECTONIC BREAK

Y. A. Zaripova, V. V. Dyachkov, A. V. Yushkov,
Z. M. Biyasheva, O. Kh. Khamdiyeva

Scientific Research Institute of Experimental and
Theoretical Physics, Al-Farabi Kazakh National
University, Republic of Kazakhstan, 050040,
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Phone-fax: 7(727)3 773174, E-mail:
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HzyyeHne MeXaHHW3MOB paJMallMOHHOrO Iopa-
KEeHHs JIoJed OT MPHPOAHBIX H30TONOB pajoHa
219Rn, 220Rn, 222Rn sBiseTcs aKTyaJlbHOW 3aja-
yeld B CBSI3M ¢ TeM, uTo 1o AaHHeIM MKP3 ocHoBHas
JONs OHKOJIOTHMYECKHX 3a00/eBaHMH JIETKHX U
OpOHXOB BBI3BIBAETCSI IMEHHO PaJJOHOBOM 3MaHaLU-
eit u JI[IP. B Kazaxcrane pak JIErKOro 3aHUMaeT
BTOpPOE MECTO CpeJH OHKOJIOrMYecKHX 3aboeBa-
Huid. Llenplo HacTosed paboTEl ABHIOCH UCCIENO-
BaHUS BIUSHUS [IOOATHHOTO AJIMATHHCKOTO TEK-
TOHHYECKOTO pa3ioMa Ha CTaTUCTHKY OHKo3aboie-
BAaGMOCTH JIIOJEH, NPOXKMUBAIOWIMX BOJIU3U 3TOro
pa3nioma. AHKETHpOBaHHEM ObUIH OXBauyeHbl N,

MAllMEHTOB C JHMAarHo30M «paK JIETKUX», HaXOnsd-
IIMXCS Ha JIEYEHWH B AJIMAaTMHCKOM OHKOJIOTHYe-
CKOM LIEHTpe M TNpPOXKMBAIOIIMX B ropojae AJMaThl.
BrIsiBIeHa CBS3b 3TXKHOCTH MPOXKUBAHHS A C pHC-

KOM W 3abonesaHus pakom JIErKHMX
W =W, exp{—Mg%hi}. ITon mnonATHEM pHCK

NpUHATO cooTHoweHue W = N/N,.
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ITpn uccnenoBaHMM pacripe/ieNleHUsl pUcKa OH-
k03abosieBaeMOCTH V OT paccTOSHUA 10 AJIMATHH-
CKOro pasyioma r OblIa BbIsSBJIEHAa HOBas 3aKOHOMep-

HOCcTe V =V /rz. Hcxons w3 pesynbTaToB Hcclle-

JOBaHHMM, OIHO3HAYHO JOKAa3aHO, YTO PHCKY OHKO-
3a0071€BaEMOCTH MOBEPIKEHBI )KUTEITH MEePBbIX ITa-
XKeH W BCE CEIbCKUE JKHIIbIE OJHO3TaXKHbIE IOMA.
o pesynpraTam Hauen paboTel MOXKHO JaTh MpaK-
THYeCKHEe peKoMeHIaluu. Bo-nepBrix, Heobxoaumo
PE3KO TOBBICHT TPOBETPUBAEMOCTb MAaJIOITAKHBIX
noMoB. Bo-BTophIX, ciemyer o6s3aTenbHO CTpe-
MHTBCS CTPOUTH BTOPOH 3TaX, B KOTOPOM pacriosia-
raTh CHajabHbIE MOMELIEHUS. DTO CBA3aHO C TEM, YTO
CYLIECTBYET CyTOYHAs BapHallks pafoHa, B Pe3yJib-
Tare KOTOPOH B HOYHOE BpeMs SMaHalUs Pe3Ko
BO3pacTaeT. B-Tperbux, HeobOxomumo yOenuThbcs,
YTO JIOM IOCTPOEH HE Ha TEKTOHUYECKOM pasjioMe.

v

SAAEPHBIE YACBI 1 TEXHOJIOT'MHA
CIEAYIOHNEI'O TIOKOJIEHUA

®. ®. Kapnemun', M. B.TpxackoBckas’

chepoccuﬁcmﬁ Hay4YHO-UCCIIE0BATENBCKHMA
HuctutyT Metponoruu um. JI. . Menneneesa
[letepGyprcKuii HHCTHTYT saepHoi puszuku
uM. b. I1. KoncrantuHoBa
E-mail: fkarpeshin@gmail.com

Bonbmoit uHTEpec MpencTaBNAOT HYKIHIBL, B
KOTOPBIX €CTh BO30YX/IEHHOEe COCTOSIHHE C Ype3BbI-
YalHO HM3KHMH SHEprusMu, B Maciutabe e He-
ckoibKMX 3B mmu k3B: 201Hg, 890s, 237Np, B3y,
PThu Jpyrue Hykauabl. Takue YpoBHH SBISIOTCS
H30MEpaMH BCJIEICTBUE MAJIOCTH MX 3Hepruil. OHu
3¢} (eKTHBHO CMENIMBAIOTCS C GIN3KUMH aTOMHBIMH
YPOBHAMH, 00pa3ys pe30HaHChl B ONTHYECKOW 00-
nacTH. OTO NaeT yCKOpPeHHs HMX pacmaja B peso-
HaHCHOM I10JI€ JIa3€PHOr0 M3Iy4yeHus. B ornuune ot
ATOMHBIX CIEKTPOB, SIAEPHBIE JIMHUHM YCTOWYMBBI K
BO3/ICHCTBUIO BHEIIHMX NOJIEH U OKpY’Kalollel cpe-
abl. OHM 0071amaroT JOCTATOYHO Y3KOW IIMPHHBL.
OTH TNpeuMyllecTBa AealoT HMX HCIMOJIb30BaHUE
NpPUBJIEKATENbHBIM BO MHOTHX acrekTaX, B TOM
YHCJIE CO3/IaHME OIOPHBIX TOUEK YAaCTOThI B OINTH-
YECKOM JIMara3oHe. JTO J1aeT OCHOBY JUIS Pa3BHTHA

HOBBIX SIEPHBIX TEXHOJOTMH, OCHOBAHHBIX Ha IMpH-
MEHEHHMHU J1a3epoB Ul OBIA[CHUS SOEPHBIMU IpO-
neccamu. C 3TOH TOYKH 3peHMs, OJHHUM U3 Haubo-
Jlee TIEPCHIEKTHBHBIX BBITIATUT - Th, B KOTOpOM
Afpa paculelUIeHHe OCHOBHOTO W BO30Y IE€HHBIX
YPOBHEH MHUHMMaJlbHa M cocTaBiseT MeHeg 10 OB.
EcTp mpoekTel cO3qaHHs aTOMHBIX YacOB Ha 3TOM
MepexoIe ¢ TOrpelHoCThIO B npeaenax 107,

Hamu npeanpuHsAThl pacyeTsl cXeMbl ABYXGo-
TOHHOH ONTHYECKOH HAKauKd HU30MEPHOTO YpPOBHS
sTOro Hykauaa. OTMETHM cleayrolye pe3yabTaThl.

1) BeluncieHHOE BpeMs ONTHYECKOW HaKaykH
cocrasnger 15 c.

2) BpruucneHo Bpems XKHM3HHM f7pa B H30Mep-
HOM COCTOSHMM B OJHOKPAaTHO-MOHW30BaHHOM aTo-
Me 229Th: n = 165 cexyHn.

3) IlokazaHo, 4yTO aToM IMocje BO30OYKACHHUS
u30oMepa Haubosiee BEPOSTHO OCTAaHETCs B BO3OYXx-
JeHHOM 7s-cocTosiHUM. [lo3TOMy 3Hepruro moiy-
YEHHOr'0 TaKHUM ITyTeM H30Mepa HaJo OyaeT cuuTath
paBHOM He h(wl+ ©2), a 3a BBIYETOM SHEpPIrUH
7s-ypoBHS.

THE NUCLEAR CLOCK
AND THE RELATED TECHNOLOGIES
OF THE NEXT GENERATION

F. F.'Karpeshin and M. B.” Trzhaskovskaya
'D. I. Mendeleyev Institute for Metrology;

2 PNPI Kurchatov center
E-mail: fkarpeshin@gmail.com

Of great interest are nuclides, in which there are
excited state with extremely low energies, within the
scale of e few eV or keV [1]: *'Hg, '¥0s, Z'Np.
25U, *Th and other nuclides. Such levels are
isomeric owing to small their energies. They
effectively mix up with close atomic levels, forming
resonances in the optical domain [2]. This gives the
chance to operate with the lifetimes of these isomers
in a resonant field of laser radiation. Unlike the
atomic spectra, the nuclear lines are stable against
influence of external fields and environment. They
possess rather narrow widths. These advantages do
their use attractive in many aspects, including
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KJIIACTEPHAS CTPYKTYPA SIJIEP
N HOBBIE DKCIIEPUMEHTAJIbHBIE
3AKOHOMEPHOCTH

IO. A. Bapunosa, B. B. /[psiuxos, A. B. FOmkos

HHH skcnepuMeHTaIBHOM B TEOPETHYECKOH
¢usuxu KazaXxckoro HallMOHAIBHOTO YHUBEPCUTETA
uM. anb-Papabu, Pecrybimka Kazaxcran,
050040, r. Anmarsl, ans-®apabu 71,
E-mail: ZJ_KazNU@mail.ru

KosektrBoM aBTOpOB manHHO# paGoTsl 3a mo-
CJIETHAE TO/Ibl SKCIIEPUMEHTAIBHO OOHApYXKEH psijl
HOBBIX sliepHO-(u3Hdeckux 3d(deKToB M 3aKoHO-
MEpHOCTEM MPUBOAALIMX K IEPECMOTPY HEKOTOPBIX
YCTOSIBLIUXCs B3IJIAJOB Ha COCTaB M CTPYKTYpY
Afep — MX KIacTEPU3alMI0 U YMOPSIJ0YEHHOCTh
B oObeMe szpa.

1. HoBbI€e 3aKOHOMEPHOCTH B YIJIOBBIX pac-
npe/ie/IeHHsAX, KaK NpsiMble J0Ka3aTeIbCTBa
MYJIbTHKJIACTEPHOH CTPYKTYpPHBI siiep

Ilepsoe ooxazamenvcmeo. B sKciepuMeHTaIb-
HBIX YIJIOBBIX pacrnpeieneHuax auddepeHipais-
HbIX CEYECHHI yNpyroro paccesiHusi 0GHapyKHBaKOT-
s 1Ba HOBBIX 3(pdexra:

1) skcnepuMeHTaIbHOE YIIIOBOE pacrpejerie-
HHE pacKiIaJblBaeTCsd Ha OBE JUPPAKIHOHHBIX
MOJIbI — IMEpBasi C MaJbIM MEPUOJIOM OCLMJUIALMNA
Ha s/pe KaK LeJIOM; BTOpas — Ha O-KJIaCTEPHBIX
NOACTPYKTypax ¢ GONBIIUMH MEPHOJAMH OCLHII-
JISALHH;

2) obOHapyXHBaeTcs TMOJBEM CEYEHHIl BbIIIE
pe3eppOpIOBCKOTO IJIsl JIETKHUX M CPENHUX SIep
3a CYET CJIOKCHHS aMIUIMTYJ ABYX HU(paKiHOH-
HBIX MPOLECCOB, YKA3aHHBIX BHIIIE.

Bmopoe doxazamenvcmeo. B naunoii pa6ote
BIICPBbI€ HaWJIeH MNpAMOH SKCrepUMEHTAIbHBIN
ME€TOA OOHAapy)KeHUsI BHYTPHAAEPHBIX MYJIBTHK-
JJaCTepOB Ha OCHOBE YHUKAJIBHBIX KHHEMAaTHYe-
CKHMX OCOOEHHOCTEH YNpYroro paccesHus TOKJe-
CTBEHHBIX YacTHII, & TAaKXKe TKEIOH yCKOPEHHOM
YaCTULBI Ha JIETKOM sApe-MullleHH. Takue KuHe-
MaTHYeCKHe OCOOEHHOCTH HaWIeHbl HAMM B KH-
HeMaTHKaX YIpYyroro paccesiHus HaleTarolluX -
4acTul ¢ sHepruer E,= 29,0 MsB Ha maTpuuHOM
aape **Mg Ha myuKax KasaXCTaHCKOTO YCKOpHTE-
a1 V-150 m.

2. HoBble 3aKOHOMEPHOCTH B CTPYKTYpe siipa

Tpemve ooxaszamenvcmeo. IlyTeM cuctemMaT-
3alliM N1apaMeTpOB HEeCHEPUIHOCTH JIETKHX M Cpeji-
HuX saznep ot Z u N (nosepxHocTts B(Z, N)) HaiineHa
HOBasi 3aKOHOMEPHOCTb M3MEHEeHHs (OpMBI, Tak
Ha3blBAEMBIX, 4n-s7ep OT 4HCla 0-KJIacTepoB A, a
TaKke Z u N — nepuoinyecKue U3MeHeHHUs (OpPMEI
Afiep OT BHITAHyTOro cdepoupa (sin g B > 0)
K CIUnocHyTOMY (sin g B < 0) u obparHO, YTO BO3-
MO’KHO JIMLIB TTPH 0L-KJIACTEPHOM CTPOEHHH STHX SIEP.

v

CLUSTER STRUCTURE OF NUCLEI AND
NEW EXPERIMENTAL REGULARITIES

Y. A. Zaripova, V. V. Dyachkov, A. V. Yushkov

Scientific Research Institute of Experimental
and Theoretical Physics, Al-Farabi Kazakh
National University, Republic of Kazakhstan,
050040, Almaty, al-Farabi av., 71,

E-mail: ZJ_KazNU@mail.ru

By the authors of this work in recent years
experimentally found of several new nuclear-
physical effects, phenomena and regularities which
are in detail described below, that are leading to
revision of some established views on the
composition and structure of nuclei — their clustering
and ordering in the volume of the nucleus.

1. New regularities in angular distributions, as
direct proofs of multicluster structure of nuclei

First proof. In experimental angular distribu-
tions of differential cross sections of elastic scatter-
ing two new effects are found:

1) experimental angular distribution splits on
two diffraction modes — the first with the small
period of oscillations on the nucleus as whole; the
second — on the alpha-cluster substructures with
large periods of the oscillations;

2) rise in cross sections above the Rutherford
for light and medium nuclei due to addition of
amplitudes of two diffraction processes stated above
is found.
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Second proof. The direct experimental method
of detection of intranuclear multiclusters on the ba-
sis of unique kinematic features of elastic scattering
of identical particles, and also the heavy accelerated
particle on light target nucleus is for the first time
found in this work. Such kinematic features are
found by us in the kinematics of elastic scattering of
incident a-particles with energy of Ea =29.0 MeV
on the nucleus **Mg on beams of Kazakh accelerator
U-150m.

2. New regularities in structure of the nucleus

Third proof. By systematization parameters of
nonsphericity for light and medium nuclei from Z
and N (surface B(Z,N)) new regularity of change of
a shape, so-called, 4n-cores from number of alpha
clusters n is found, and also Z and N — periodic
changes in the shape of extended spheroid cores
(singf>0) to the flattened (singf<0) and back that is
possible only at an alpha-cluster structure of nuclei.

v

H3MEPEHHME CTATBECOB BOJIHOBBIX
®YHKIIMHI KJACTEPHBIX
KOH®UI'YPAITUI HA ITYUKAX
YCKOPUTEJIS

IO. A. Bapunosa, B. B. [[baukos, A. B. FOmkos

HWMU skcriepuMeHTaIbHOM U TEOpeTUYECKOH
dusuku Kazaxckoro HallMOHAIBHOTO YHUBEPCUTETA
uM. anb-Papabu, Pecrrybnuka Kazaxcran,
050040, r. Anmartsl, ans-®apabu 71,

Ten., daxc: 7(727)3 773174,

E-mail: ZJ_KazNU@mail.ru

MynsTHKIIaCTepHBIE MOACUCTEMBI SIpa, UX OU-
HaMMKa U B3aUMOJEHCTBUE JIpYr C APYroM OIpeje-
JAIOT BCE €ro cBOMCTBa. B Mojenu noapa3ymeBaert-
cd, YTO BHYTpHSIEpHbIE TOACHCTEMBI (sapa C
MEHBIIEeH Maccoi) UMEIOT Te e CBOMCTBA, KOTOphIE
OHH HMEIOT B CBOOOJHOM COCTOSIHMM. BojHoBas
DYHKUMSA MaTPUYHOTO sA/ipa MPEACTaBISETCS B BULIE

Yy= %OZAWZA +Ze3u\ll3p s
i

e Wy, W3, — BOJHOBbIE QYHKUMH ABYXKIAaCTEp-

HOM KOH(UTypaluu B A -KaHaje, TPeXKJIaCTEPHOH
KOHHrypauuu B W -KaHaie; 0, , 03, — LIHPHHBI

3TuX KoH(purypaimii. CymMMa KBaApaTOB ILUMPHH
omnpezeNnseT TMOJHYIO BEPOSATHOCTb PABHOBECHOIO
COCTOSIHUS A7pa.

Llenbto nmaHHOW paboOTHl SABMIMCH HM3MEPEHHUS
CTaTBECOB BOJIHOBBIX (PYHKIIMI KJIaCTEPHBIX KOH(HU-
rypauyii pu NMpOBEJEHUH 3KCNIEPUMEHTOB Ha ITyd-
kax yckoputeis Y-150m. Beun usmepensl audde-
peHLIHATbHBIE CeYeHHsl YNPYroro paccesiHus Hajle-
TAlOIMX o-4acTl] ¢ sHepruedl E,=29,0 Mb>B Ha
MaTpHuHOM sape “*Mg U Ha ero KiacTepax. ATpHo-
PH Ka3aJioch, 4TO B 3KCrepuMeHTe OyayT obHapy-
JKEHBI TOJIBKO KOH(UIYpaLliH, COOTBETCTBYIOLLHE O
YaCTUYHBIM KJIacTepaM, TaK Kak paHee ObUIO J0Ka-
3aHO KCTIEPUMEHTAIBHO, YTO JAHHOE SIAPO COCTOMT
M3 IIEeCTH o-kKiacTepoB. HeoXkuiaHHO OYEeHb OTYET-
JIMBO NPOSIBUJIUCH HYKJIOHBI, a TAKXKE W BCE JIETKHE
KJIacTephbl. DTO HABENO HAa MBICIb O BO3MOXKHOCTH
BIIEPBBIE B OJJHOM JKCIIEpUMEHTE ¢ GOJBLION TOY-
HOCTBIO U3MEPUTh CTAaTBECAa LIMPUH BCeX MYJIBTHK-
nacTepoB. B 1aHHOM OKCIIEpHMEHTE 3TH YMCIa
CTaTBECOB COOTBETCTBYIOLIMX BHYTPHANCPHBIX HY-
KJIOHHBIX KOH(Urypauuii nogydeHbl ¢ TOYHOCTBIO
okono 10 %. Jlns HykinoHoB 52 %, ansda — 30 %,
TputHs — 16 %, neiitpoHoB — 2 %. JlaHHas MeTOqH-
Ka UMeeT Olpe/esieHHbIe MepCIeKTUBbl 0OHapyKe-
HUs ¥ OoJiee TSDKENBIX KIIACTEpPOB Ul TSOKETOHOH-
HBIX ITyYKOB.
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MEASUREMENT OF STATISTICAL
WEIGHTS OF WAVE FUNCTIONS OF
CLUSTER CONFIGURATIONS ON
ACCELERATOR BEAMS

Y.A. Zaripova, V.V. Dyachkov, A.V. Yushkov

Scientific Research Institute of Experimental and
Theoretical Physics, Al-Farabi Kazakh National
University, Republic of Kazakhstan, 050040,
Almaty, al-Farabi av., 71
Phone-fax: 7(727)3 773174, E-mail:

Z] KazNU@mail.ru

Multicluster subsystems of nucleus, their dy-
namics and interactions with each other determine




