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STUDY OF ELASTIC SCATTRING OF “N IONS ON '*0
AT ENERGIES NEAR THE COULOMB BARRIER

N.Burtebayev', Zh.K.Kerimkulov', N.Amangeldi’, D.K.Alimov'?, A.V.Yushkov?,
Y.S.Mukhamejanov?’, D.M.Janseitov’, B.Mauey’, A.Aymaganbetov’,
K.Zhagypar’, A.Pattaev’

'INP, Almaty, Kazakhstan; ’KazNU, Almaty, Kazakhstan; ’ENU, Astana, Kazakhstan;
*IKTY, Turkestan, Kazakhstan

e-mail: Diliyo@mail.ru

Keywords: clastic scattering, light charged particles, diffuseness, optical potential, FRESCO, folding potential,
cluster transfer.

Abstract. In this paper we studied the elastic scattering of '*N ions on nuclei '°O at energies 21 and 24.5 MeV.
In the accelerator DC-60 a new method of registration and identification of the products of nuclear reactions (4E-E -
method) was introduced. In the accelerator DC-60 was introduced a new method of registration and identification of
the products of nuclear reactions (4E-E - method). An analysis of the angular distributions carried out using an
optical model of the nucleus and folding models. The measurements with an accuracy of no more than 10 percent
were performed. In the region of small angles the cross-section smoothly are falling with increasing scattering angle
ranging from 90 degrees oscillations are observed. The analysis of experimental data on the elastic scattering ions of
nitrogen at '°O nuclei in the standard optical and folding models were carried out. The optimal values of the potential
parameters were found.

VK 524.1; 539.14/.17

N3YYEHHUE YIIPYT'OI'O PACCESIHUS NOHOB "N HA SIIPAX *O
IIPU D)HEPT'UHU BEJIN3U KYJOHOBCKOI'O BAPLEPA

H. Bypre6aes', )K.K. Kepumkyios', H. Amanrenni’, JI.K. Anumos'?, A.B. FOmkos?,
E.C. MyxaMemKaHOBZ, JI.M. I[mcheﬁTOB3, B.Mayeﬁ3, A.AﬁMaraﬂﬁeTOB3,
K.JXKaremap®, A.Ilarraes’

WMAD, Anmarsl, Kazaxcran; 2Ka3HY, Anmarel, Ka3zaxcran; SEHY um. JL.H. I'ymunesa, Actana, Kazaxcras;
*MKTY um A.flcasu, Typkecran, Kasaxcran

KaioueBble cioBa: ymnpyroe paccesHHe, JIeTKME 3apsHKCHHbIE YacTHLBI, TUPQY3HOCTh, ONTHUECKHUN
noreHiwan, FRESCO, ¢ponnuHr noTeHnman, nepeaaya Kiacrepa.

AuHoTanusi. B naunoit paGote uccienoBano ynpyroe paccesaue noHos ‘N Ha sapax '°O npu sHeprusx 21 u
24.5 M»1B. Ha yckopurene JI11-60 BHeqpeHa HOBasi METOAMKA CHCTEMBI PETHCTPALIMK M HICHTH(UKAIMK TPOJYKTOB
anepHbIX peakuit (AE-E - MeToanka), OCHOBaHHAs Ha OJHOBPEMEHHOM H3MEPEHUM YAEIbHBIX IOTEPb SHEPTUH
3apsDKEHHON YacTHUIlbl B BemecTBe dE/dx 1 ee OTHON KHHETHYeCKON SHeprun E. AHaIN3 yIIIOBBIX pachpeeeHuid
MPOBEJCH C HCIOJB30BAHUEM ONTHYECKOM Mojenu sAiapa W (OIIUHr Monenu. VI3MepeHHs BBIIONHEHBI C
norpemHocTeio He 6osee 10 mporeHToB. B 065acTi ManbIx yIriioB CEYEHHs IUIaBHO CHAJar0T C YBEIMYECHHEM yIJla
paccesiHus, HaunHAsA ¢ 90 TpamycoB HaOIIOAAIOTCS OCHIUIINHN, KOTOPBIE YCHIMBAIOTCS B 007aCTH OONBIINX YTIIOB.
TIpoBe/ieH aHaIu3 OSKCTIEPUMEHTANBHBIX NaHHBIX MO YINPYTOMY pPAcCEesHHMIO a30Ta Ha sapax O B paMKax
CTaHIAPTHON ONTHYECKOW U (osauar Moaean. HaiimeHs! onTMasbHbIC 3HAYCHUS TTapaMETPOB IMOTSHIINAIA.
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BBenenue. DKCnepuMeHTHI Ha yckopuTene Tsokenbix wWoHOB JIII-60 mo simepHoit  ¢usmke
OpPHEHTUPOBAHBI, MNPEXKAE BCErO, Ha IOJyYCHHE HEJOCTaoUed HHQOpMAMU O MEXbSICPHBIX
MOTEHIaIaX B3aUMOJEHCTBUS, C BKJIAJOM TpoIlecca yIpyroi mnepemadd B objacTd 3aaHUX yriaoB. OT
3HAUYECHUH MOTEHIMAaNa B 3TOW 00JacTH CHIIBHO 3aBHCAT CKOPOCTH SJCPHBIX PEakiyii, MPOTEKAIOLINe KaK
B BBICOKOTEMIIEPATYPHOH MiIa3Me TEPMOSIEPHBIX PEaKTOPOB, TaK U B 3BE3/1aX.

K HacTOsleMy MOMEHTY, MeXaHW3Mbl ()OPMHUPOBAHMSA CEUCHUI YIPYIOro PaccesHUsl TSHKENIBIX
MOHOB Ha JIETKUX SIpax OCTAlOTCS MPOTHBOPEYHBBHIMH M TpeOyrOT Oojiee NeTalbHBIX HCCleaoBaHui. B
muddepeHIInaNnbHbIX CeYeHUsIX OoJiee paHHUX pa0OT B OOJIACTH MajbIX M CPETHUX YTIIOB HAOIIOArOTCS
ciabble OCLIUUIILIMYM, TOrJa Kak B yIjgax OOpaTHOIO pacCesHHs OHHU IPOSIBIISIOTCS IOBOJBHO PE3KO,
MpUYEM C POCTOM DSHEPTMH HAJIETAIOIIEer0 HOHA, OCUHWUIALMK ycuiuBaroTcs. HalmiomaeTrcst Taxke
3aMETHOE yBEJMUCHHE CeYeHUH B 001acTH OOJBIIMX YrioB. Takoe MOBEACHUE YITIOBBIX paclpeecHu
YOPYTOTO pPAacCESIHUS TDKENBIX HOHOB IUIOXO IOAJNAETCS TEOPETHYECKOMY OIHMCAHHIO B paMKax
CTaHIapTHOM onTudeckoi Moxenu. M3 storo crmemyer, 4ro B (QOpMHpOBaHHE CEUEHHH YIPYIroro
paccesHus B JaHHBIX IpoOIleccax MOMUMO YUCTO MOTEHIIMAIBHOTO B3aUMOJEHCTBYSI BHOCAT BKIIAJ IpyrHe
MEXaHU3MBbI, KOTOpble HEOOXOANMO YUHUTHIBAThH MIPHU TEOPETHUECKOM aHanu3e. B yacTHocTH HE0OX0nuMo
YUHTBIBATH KIIACTEPHYIO CTPYKTYPY HCCIENYEMBIX AP U MEXaHU3MBI IIepeiadyl KJIaCTEPOB.

IKcnepuMeHTANbLHASI METOAMKA U pe3yabTaThl udmepenuii. Ha yckopurene JI11-60 PI'TI UAD
PK (r. Actana) usMepeHsl au(QepeHIuanbHble CeUeH s yIPyroro paccesHus HoHoB ‘N Ha sypax O
nipy sHeprusix 1,5 u 1,75 MoB/uyxion B uatepsaine yrios 30°-165° B cucreme nenTpa macc.

W3mepeHust MpOBOOWINCH C HCNONb30BaHUEM AE-E METOIUKH PETUCTpalvi M HIACHTU(GHKALUU
YaCTHI, OCHOBAaHHAsl HA OJJHOBPEMEHHOM HM3MEPEHHH YIEIbHBIX OTEPh JHEPTUN 3aPSKCHHON 4acTHUIIBI B
BemecTBe dE/dx W ee TMONHOW KUHETHYecKoW sHepruu E. B OCHOBE 3TOro Meroja JEeXHT ypaBHEHHE
Bere-brnoxa, cBs3piBaroniee SHEPIUI0 BbUICTAIOLIEH 3apsSKEHHOM YacTULBI ¢ €€ yAEIbHOM HOHU3alued B
BEIIECTBE:

dE _ kMz*

dx E
rae k — moCTOsIHHAS BEJIMUMHA, C1a00 3aBUCSIIAst OT COPTOB YacTHL, M U z — Macca U 3aps] BBUICTAIOIIUX
4yacTull, £ — 3Heprusi HaJleTarouel YacTUIIbI.

B skcniepuMeHTe B KauecTBE MUIIICHEH HMCIOJIb30BAIMCh TOHKUE IJICHKH Okcuaa amoMuuus (Al,O3)
tommuHo#t 30-40 Mxr/ cm”. TOMIMHBI KPEMHHEBBIX AETEKTOPOB cocTaBmsumd 10 MkM (AE - IeTexkTop) u
200 mMxMm (E - perektop). Tok myuka BapsupoBayics B mpenenax 1 — 100 HA, B 3aBUCUMOCTH OT yTJia
paccesHUs W 3arpy3Kd JJIEKTPOHHOW ammapaTyphl. Bce M3MepeHHs NpoBOIMIMCHE Ha H3MEPUTENBHO-
BBIYHCIIMTEIBHOM KOMILICKCE JJa00paToOpuu, OCHOBON KOTOPOTO CIIYKUT CUCTEMa MHOTOMEPHOI'O aHAJIN3a
nporieccoB Ha 0aze anekTpoHHBIX 01okoB ORTEC m PC/AT [1]. Ha pucynke 1 mpencraBnenbl AE-E
pacnpenencHys IpogyKTOB B3aNMOJEHCTBHUS HOHOB a30Ta C MUIICHBIO.

AHaimm3 u oOcyxnenue pe3yabTaroB. Haunbonee pa3paOOTaHHBIM METOJOM HW3BJIICUCHHUS
uHpOpPMAMM O TMOTCHUMANAaX B3aUMOACHUCTBHS YacTHL C AaTOMHBIMH  SOpaMH  OCTaeTcs
(CHOMEHOJIOTMYECKUH aHANN3 JKCIEPUMEHTAIBHBIX JAaHHBIX 10 YNPYIOMY pacCesHUI0O Ha OCHOBE
ONITUYECKOW MOJENH spa, OOOCHOBaHHME W JieTajbHas Maremarndeckas (OpPMYIHPOBKa KOTOPOH
W3JIOKEHBI B psajie padoT [2].

B onTtuyeckoii Monenu BIMAHHE HEYNPYTrMX KaHAIOB YUYUTHIBAeTCS (PEHOMEHOIOTHYECKUM
BBEJICHHEM MHHMOI MOTJIOMIAONIEH YacTH B MOTEHIHAJ B3aMMOIEHCTBUS MEXAY CTalIKHUBAIOIIMMUCS
aapaMy. B pamkax 3Toro mojaxoza 3ajaya o pacCestHUM Ha MHOTOYACTUYHOW CHCTEME — sIJIpe, CBOAUTCS K
Oomnee mMpocTOMy MpOLECCY — PACCESIHUIO B I0JIE KOMIUIEKCHOTO ONTHYECKOrO MOTeHIHana, ¢popma u
BEIMYMHA KOTOPOTO ONPEACISAIOTCS ONTHMH3alMell PacYeTHBIX 3HAYCHWM IapaMeTpoB MOJEIH ¢
COOTBETCTBYIOUIUMH JSKCIEPUMEHTAIBHBIMA JaHHbIMH. (opManbHO, Takas Ipoleaypa CcBs3aHa C
pemenuem ypasHeHus llpenunarepa

A‘P+i[—él[E—U(r)]‘P ~0

¢ KOMIUIEKCHbIM noteHuuanom U(r). 3necy u=mA,A/(A,+A,) — npuBeIeHHas Macca CTAIKUBAIOLIUXCS
anep, A, u A, — MaccoBble YMCIa HAJIETAIOUIETO sAApa M sAApa MHUIIEHHW, m — Macca HyKIOHa, £ —
KMHETUYECKAast SHEPT s OTHOCUTEILHO JBM)KCHHUS B CHCTEME IICHTpa Macc (C.IL.M).
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OrcuetsEDE) [ 0 Efkanan) [ 228 dE[kanan] 146 Freprua | F.aHan| Otcuer | 280228 T4M_160_24 1.usb

1 CNEKTP

2 CNEKTP

Hioxmmii ToKyc — paccesaubie Honsl N Ha sgpax 2C, '°O 2’ Al, Bepxuuit nokyc — sapa orgaun °O
Pucynok — 1. AE-E pacnpeneneHus IpoLyKTOB B3aUMOACHCTBHS HOHOB a30Ta ¢ MUIICHBIO
Al,O; (yroxn paccestHus - 24 rpayzca)

OOBIYHO pacyeThl OTPAHUYUBAIOTCS TOJBKO IEHTPAILHBIMHU TOTCHIUATAMH, 3aBUCSIIIUMH JIUIIL OT
paccTOsSHUS MEXAY LIEHTpaMH Macc CTAIKUBAIOIIMXCS siiep. ITO OMpaBIaHO TEM, YTO, KaK MMOKa3bIBAlOT
JeTalbHble TEOPETUYECKUE MCCIENOBAHMS, CHUH-OPOUTAIbHOE B3aUMOICHCTBHE HE OKAa3bIBaeT
NPaKTUYECKH HUKAKOro BiIMsHHUS Ha auddepeHnuanbHOe ceueHHWe YMpPYroro paccesHus B 00JIaCTH
nepeaHux yrios. TakuM 00pa3oM, ONTHYECKHH TOTEHLMAT MOYKHO 3aIlUCaTh B BHJE

U=V (r)=V(r)=i(7, (r)+W(r))

IlepBsIit wiieH mpeacTaBisieT co00i KyTOHOBCKUN oTeHIHal. Tak Kak paccesHUue HEe YyBCTBUTEIHHO
K KOHKpeTHOH (opme pacmpeneneHus 3apsga, W, CIeJOBAaTeNbHO, HET HUKAKOW HEOOXOJMMOCTH
YUYHUTHIBATh €ro JIUQQY3HBIH Kpaid, TO IS MPAKTHYECKUX IeNiell J0CTaTodHO OpaTh KyJOHOBCKHI
MOTEHITHANT PABHOMEPHO 3apsHKEHHOHN Cephbl B BHIE

7 7.6

Vo) =222 (372 /R2)  muar>R,
2R.
7 7.6

Vc(r):p—’e st r< R,

rae RC =7, (A;/ 3 +At“ 3 ) - KYJIOHOBCKMH paauyc, a Zp U Z; — 3aps/bl HaJeTaoled YacTULIbl U A7pa
mumieHd.  OcranbHble  WiIEHBI  (OPMYITBI A\P+il_él[ E-U (r)]\{l = (0 ONIWCHIBAIOT SAACPHOE

B3aMMOJICHCTBHE.

OO0pyHO B KadecTBe spepHoro Oepercs moreHnman Byzaca-CakcoHa c¢ TtakuMm Habopom
(heHOMEHOJIOTHYECKHUX MTapaMeTPOB, IPU KOTOPOM JTOCTUIAETCSl HAWIYUINEE COTJIaCHE C AKCIIEPUMEHTOM,
WIH TOTCHIMAT, BBIYMCICHHBI TEOPETUYECKM HAa OCHOBE (PYHIAMEHTAIBHOTO HYKJIOH-HYKJIOHHOTO
B3aMOJCHCTBHA.

B nepBoM cnydae neiicTBUTENbHAA YacTh 33J1a€TCA B BUJIE

V(r)=V,|1+exp =Ry
dy

MHHMAast 00beMHAs
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-1

r—R
W,(r)=W,|1+exp| —L
Ay
¥ MHUMasi IOBEPXHOCTHASI
-1
r—R,

Ws(r):—4aDWD% 1+exp| =
D

Kak BumHO W3 ¢opMyn paauanbHas 3aBUCHMOCTH SIIEPHOTO TOTEHIHMana ompesensercs Bymc-
-1

CaxcoHOBCKHUM  opMpakTopom , Tme R; W @ — COOTBETCTBYIOIIHNC pamuyC H

1+exp r=R
ai

mudGy3HOCTh,  XapaKTepU3ymlIlas  CKOpPOCTh  crHajaHus  noTeHnuana.  Bymac-CakcoHoBckas

napamMeTpH3alisi COOTBETCTBYET MPEAMOIOKCHUIO, YTO MEXBAACPHOES B3aMMOJICHCTBHE COOTBETCTBYET

pacIpeeNICHHI0 TUIOTHOCTH HYKJIOHOB B SIJJPE MHIIICHH.

MHUMBIH MOTEHIIMAT MOXET ObITh 00beMHBIM (W) £ 0, Wp = 0), noBepxuoctHbiM (W) = 0, Wp # 0)
wiu cmemmanueiM (W £ 0, Wp #0).

Teoperndeckue pacdeTsl BHIMOTHUHCH MO mporpamme SPI-GENOA [3]. Ilapamerpsr OII
MOI0OMPAINCh TakKUM 00pa3oM, uYTOOBI JOCTUYL HAMIYUIIETO0 COTJIACHS MEXIY TEOPETHUYCCKUMHU U
JKCIEPUMEHTAILHBIMUA ~ YIJIOBBIMUA  PacHpe/ClICHUSIMH.  ABTOMAaTHYECKHIA TIOUCK  ONTHMAJIBHBIX
mapameTpoB OIl TpOM3BOAMICS IyTEM MHHUMH3AIMU BEIUYMHBI  y?/ N METOIOM HAMMEHBIINX

KBaJIpaToB. B kadecTBe MCXOAHBIX, OBUIM B3SATHI MapaMeTphbl MOTEHIHANA, MpeIokKeHHbIe B padboTe [4].
JI1s yMEHBIIICHUST HEOTHO3HAYHOCTH MBI CTapalCh HE YXOJIUTh JaJIeKO OT PEKOMEHIOBAHHBIX 3HAUCHUIM
reOMETPUYECKUX TapameTpoB (ry, ay) pealpbHOro moTeHImana. Jlng Jydimiero corjacus ¢
OKCTIIEPUMEHTAIBHBIMUA JIAHHBIMH TIyOWHa MHHMOW 4Yacth (Wp) JIMIIb HE3HAYHTENLHO YMEHBIIAIach.
OxoHYaTenbLHbIE napaMeTpbl IOTCHIIUAJIOB MIPHUBCICHLI B TaGJII/IHe 1.

Jlns orpaHWueHHWs HEOTHO3HAYHOCTH ONTHYECKOrO IMOTEHIMANA JOMOJHHUTENBLHO OBLI MPOBEICH
aHanu3 B paMmkax ¢ouguHr Monxenu. Ilotenmman aBOWHOW CBepTKH  ((DONIWHT TTOTCHIIHAI)
PacCUUTHIBACTCS C YUYETOM paclpeieCHHs SACPHONH MaTepUU KaK HaJIeTAarolllero sjapa, Tak M sjapa
MUIICHN C WUCMOJIb30BaHUEM 3()(PEKTHBHOTO MOTCHIMANA HYKIIOH-HYKIOHHOTO B3aUMOJICHCTBHS (V).
Takum 06pazom, HOJIAUHT TOTCHIUAI TPEACTABIACTCS B BHIE:

Ve (r) = J. dr, I drzpp (r)p,(r,)vyy (1)
rie  p,(r)u p,(r,) - TIOTHOCTH sJEPHOH MATEPUH HANETAIOMIETO SAPA M SJPA  MHUIICHH,
COOTBETCTBEHHO. I"ayccoBo pacnpejieseHue MIOTHOCTH I 000MX fjep Onpeiensercs Kak
p(r)= p, exp(=pr’)
rae f KOppeKTUpyeTcsih TaKuM 0Opa3oM, 4ToObI BOCIIPOM3BECTH JKCHEPHMEHTATHHOE 3HAYEHHE NI

Cpe/IHeKBapaTH4HOTO paauyca agep ' 'N=2,58 &M u '°0=2,71 ¢m [5]. 3HaueHus py MOTYT ObITh
MOJTYYEHBI U3 HIKECIEAYIOUIETO YCIOBUS HOPMUPOBKH

Ip(r)rzdr = A
4r

rne A maccoBoe umcio. B pacderax s dekTuBHOE HYKIOH-HYKIOHHOE (Vyy) B3aMMOJEUCTBHE Opasioch B
dbopme M3Y -B3anMOACHCTBUS, 3aJaHHBIM KaK

v ()= 7999@ 21 34%52'5” +J,,(E)S(r)M>B
r Dr

rac
Joo(E) =276[1-0.005E,, / A,1M>BDxM’

OnTUMAabHOE COTIACHUE TEOPHH C SKCIIEPUMEHTOM JIOCTUTAJIOCh BaphHUPOBAHHEM HOPMHUPOBOYHOTO
ko3 duienTa N BElIeCTBEHHOM YacTH U MapaMeTpOB MHUMOM YaCTH, HAlICHHBIX U3 aHANN3a B paMKax
onTudeckoi Mogenu (Tadmuma 1). OTmmune N OT eTUHHUITEI MOKET CBHICTEITHLCTBOBATE O BKJIAJIC WICHOB
BTOPOro mpsaka 1o 3((EKTUBHBIM CHJIAM B PEaJbHYI YacTh OINTHYECKOIO IMOTCHIMaNa. AHaiu3
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npoBoawiIcs ¢ ucnoibs3oBanueM nporpammbel FRESCO [6]. HalinenHbie mapaMeTpbl GOJIAUHT MMOTSHIIAATA
Y 3HaYeHUs N MpeACTaBIICHB B TabmuIe-1.

g onucanus NpsAMBIX MEXaHU3MOB B cepefrHe 50-X roJioB ObUT pa3BUT METOJ NCKaKEHHBIX BOJH
(MHB) wunu ©OopHOBCkOe NpUONMIDKEHHE C UCKakeHHbIMH BoiHamMu (DWBA). 3Oto nHambomnee
pacIpocTpaHeHHas1, XOTs U HE €IUHCTBEHHAs! MOAETb [UIS ONUCAHUS NMPSIMBIX SACPHBIX peakuui [7].

MUB MoxHO paccMaTpuBaTh Kak 00OOIIEHHE ONTUYSCKON MOJIETN Ha HEYNpYyrue KaHaibl. M3ydas
AOepHBIE pEeaklUH, YK€ HeNmb3s Kak B clydae yIOpPYroro paccesHusi NpeHeOperats BHYTpEHHEH
CTPYKTYpOH B3aWMOJCHCTBYIOIIMX YacTUL. BoJHOBY0 (yHKOMIO B KaXIOM KaHale peakuu
MIPEICTABIIIOT B BUAC (HAIIPUMED, U BXOJTHOTO KaHasa)

v, =YY, 7
rne W, u W - BonHOBbIE (GYHKIMH, ONHUCHIBAIONIME HAJTETAIONIYI) YACTHILy H SAPO-MHIIEHDb, ¥; -

BOJIHOBAs (DYHKIIUsI, ONTMCBIBAIOIIASl OTHOCUTEIBPHOE JIBUKCHHUE YaCTHUI] B KaHAJIE.

B MUB wucnonp3yercs ToT (akT, UTO HAJETAIOMIAs YacTUIA TIEPEIacT CBOIO DHEPTHUIO M HMITYJILC
HEOONBIIOMY YHCIY CTeleHed cBOOOABI siapa. DTO IMO3BONSET MOIYYUTHh MPHOIMKEHHOE pelIeHHe
MHoOrouacTHyHOro ypaBHenus lllpenunrepa, ucrons3ys Teoputo Bo3MmylieHUN. [1oNHBINM raMUIbTOHHAH
CHCTEMBI 3aIMCHIBACTCS B BHJIE

H= HO + Hres

rae H - raMUIBbTOHHAH CHCTEMBI, COCTOSIEH U3 ABYX YACTHII, B3AUMOJACHCTBHE MEKIY KOTOPHIMH
ONKCHIBAETCA ONTHYECKMM ToTeHnuanoM V', H™ — raMuibTOHMAH OCTaTOYHOTO B3AUMOJEICTBHS,
KOTOpOE paccMaTpUBaETCs KaKk Malloe BO3MYIIIEHHUE, IEPEBOISIISE CHCTEMY B KOHEYHOE COCTOSTHHE.

[Ipotiecc B3aumMoelicTBHSI, TAKIM 00pa3oM, pazOuBaeTcs Ha 3 dTarma:

1. JIBmeHHEe HaJETAIONICH YacTUIIBI B "HCKaKAIONIEeM"" ONITHYECKOM MOTEHITHANIE sIIpa-MUIICHU;

2. llepenaya HyKJIOHOB IO/ BO3JIEHCTBHEM OCTATOYHOTO B3aMMOACHCTBUS;

3. JIBmkeHue BBUICTAIONICH YACTHIIBI B IT0JIE KOHEYHOTO Spa.

AMIUIHTY1a pacCeTHHOW BOJIHBI UMEET BH]T

_'_'_/ub 7 res
Sy k) =52 (8|

rae [, — mpHUBEACHHAS Macca, ka Hu kb — BOJIHOBBIE BEKTOpa BXOJHOTO U BBIXOJHOI'O KaHAJIOB, \{li(]ga)

¥, (k)

u o f(Eb) — BOJIHOBBIE (DYHKIIMM BO BXOJHOM M BBIXOJHOM KaHalle, UMEIOIMeE CTpyKTypy (hopmyna H =
H’ + H™), npuuem D, (]Eb) — onTHYecKas BOJNHOBas (GpyHKIUA. B GOPHOBCKOM MPUOIMKEHHH TOYHYIO

BOJIHOBYIO (I)YHKL[I/I}O LIjl-(ka) 3aMCHAIOT Ha OINTHYCCKYIO BOJHOBYIO q)yHKLII/IIO. BBIpa)KCHI/IC JJIA

CCUCHUA UMECT BU.
DWBA
do

ao _/uakb = P
2 —%hfwa

Bce BrlenepeunciieHabIe HOpMyIIbl METOa HCKKEHHBIX BOJIH 3al0XkeHbl B iporpammbel DWUCKS
1 FRESCO ¢ moMoripio, KOTOPBIX PaCCUNUTHIBAINCH TEOPETHUECKUE cedeHHsI. Kak BHIHO W3 PHUCYHKOB
yder MexaHHm3Ma mepedadn KimactepoB B mporeccax CO('*N,'°0)'*N  mossommn Bocmpomssectn
9KCIIEpPUMEHTANIbHBIE JaHHbIE B ITOJIHOM YIJIOBOM JHAIa30He.

Ta6muua 1 — [apamerpst ontraeckoro (OIT) n donaunr notenmuana (OII) ¢ kosddurmenTom HopManusarmn [N .= 0,9

atA E, Vv, I, a,, Wop, Ty» ay, Jv, Jw,

M»>B M»>B [inYi [inYi M5B Y oM M5B ¢’ M5B du’
“N+0 OIl 21 82.0 1.33 0.403 8 1.08 0.55 448 25

®I1 21 8 1.08 0.55

OIl 24.5 80 1.33 0.403 8 1.08 0.55 437 24

®I1 24.5 8 1.08 0.55

Kak BumHO U3 Tabmuilsl 1, 00beMHBIC HHTETPalbl peanbHoi yacTH (Jyv) HaliICHHbIC HAMH, HaXOJSATCS
B mpezenax 400 - 500 MaB ¢n’. Ha pucynke 2 IpeacTaBIeHO CPABHEHHE SKCIIEPUMEHTANbHBIX JAHHBIX C
TEOPETUYECKU PACIUTAHHBIMHU.
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KBazpaTs! 1 TpeyroJIbHUKH — IKCIIEPUMEHTAJIbHBIE JAHHbIE, CIUIOIIHAS KPUBAsl — CEUSHHUS], PACCYUTAHHBIE 110 [IPOrpaMMme
FRESCO yuerom uHTep(hepeHIIMN CeUYeHUI yIIpyroro paccesHus 1 CEYeHNI MexaHu3Ma Iepeiadn IeHTPOHHOTO KiacTepa
(OM+MUB); mtpuxoBasi KpuBasi — CEYCHHsI, BBIYUCICHHBIE 10 Tiporpamme Spival (OM), ToueuHast KpUBast — CEUeHUs,
paccuurtanssle o nporpamme DWUCKS (MUB) u criommnas (kpacHast) IMHUS CEYeHUs paccuuTanHble o @M

PrcyHOK 2 — YTIOBBIE pacpencieHus ynpyroro paccesans '*N mpu sneprisix 21 u 24.5 MoB Ha sapax '°0

3akmiouenue. [IpOBEICHBI SKCIIEPUMEHTHI [0 YIIPYTOMy PACCESHHIO HOHOB a30Ta Ha spax '°O mpu
sHeprusix Eun= 21 u 24,5 MaB B nuanazone yrios ot 30 g0 165 rpagycoB B cucTeme IIEHTpa Macc C
ucnons3oBanneM AE-E - meronuku. [{uddepeHuansaeie cedeHns B auana3zone yrios 10 90 rpamycos
IUTABHO CMafaroT. B o0macTu OONBIINX YTIIOB HAONIONAIOTCS OCIUULIIMA M TOIBEMBl CEYSHHH,
CBSI3aHHBIE C KJIACTEPHOU CTPYKTYpPOH UCCIETYMBIX SIIEP.

W3 ananm3a SKCIepUMEHTAIBHBIX JaHHBIX B PaMKax ONTHYECKON MOJeNu siapa ¥ (QOIIUHT MOACTH
HaliIeHbl ONTHUMAaJIbHBIE, (PU3NIECKU-Pa3yMHbIe TTapaMeTphl ONTHYECKOTO MOTEHIIHA a B3aUMOIEHCTBHA.
B pamkax MeToma WCKa)XEHHBIX BOJH TPOBEJCH aHAIW3 YIPYrOoro pacCesHUs C y4eToM BKIIana
MEXaHHW3Ma Mepefaun KIAacTepoB, KOTOPBIH mokasan, uro mms mpomecco CO('*N,'*N)'°O B obnactu
OOJBIINX YTIIOB, BIVSIHHAE JAHHOTO MeXaHH3Ma Ha (hOpMUPOBAaHUE CEUCHHI PacCesHUS CYIIIECTBEHHO.

[Tomy4yeHHBIE OKCIEPUMEHTANBHBIE W TEOPETHUYECKUE JaHHBIE HAWAYT TIPUMEHEHHE TIIPU
HCCIICJIOBAHUSAX TPOIIECCOB, MPOTEKAIIIUX B 3BE3]1aX, MPH pa3pab0OTKe HOBBIX TEOPETUUCCKUX MOJICNICH B
aepHO (¢u3nKe, a Takke OyayT TOJE3HBI IS XapaKTepU3alWd IPOLECCOB MPOUCXOJANINX B
BBICOKOTEMIIEPATYPHOH IUIa3Me TEPMOSIACPHBIX PEAKTOPOB.
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KYJOHJBIK TOCKAYBLIFA JKAKBIH SHEPT MSLJIAPJIA "“N HOHJAPBIHBIH, '°O SIIPOJIAPBIHAH
CEPIIMII INAIIBIPAYBIH 3EPTTEY

H. EypTeﬁaeBI, K.K. Kepl/lMKyJIOBl, H.Amanrenai’, K. Aanmos'?, A.B. IOmkos?, E.C. Myxameumaﬂonz,
A.M. I[maﬂceﬁTOB3, B.Mayeﬁ3, A.Al‘imaraﬂﬁeTon3, K.)Karmnap3, A.Jlarraes’

LJ®U, Anmarsl, Kasaxcran; zan-(bapaGH areiHaarel KaszY'V, Anmatel, Kazakcran;
SILH.I ymenes ateiHnarel EYY, Acrana, Kazakcran; 4A.}lcaylxl areiaaarel XKTY, Typkicran, Kasakcran

Tipex ce3aep: cepmiMai MmambIpay, 3apsATadfaH JKEHUT OkimekTtep, u(Qy3HOCTh, ONTHUKAIBIK IOTECHIHAI,
FRESCO,}onauar noTeHInaN, KIaCTEPIiK aaMacy.

Annotamus. Ocsl skyMmbicta 21 xoHe 24.5 MaB sueprusumst '“N moHmapsissie '°O saponapsiHaH ceprmiMai mambipaybl
3epTTenmi. SIIpoblK peakiys eHIMIEpiH TIpKEy JKOHE OHJAEYre HETi3JeNreH jkaHa ofictep xyieci (AE-E — omici) [L-60
YZeTKimmiHe eHri3inai. byt ofic ToNBIK KHHETHKAIBIK SHEPTHsAcHl £ 00TaThIH XKoHe 3apsATaIFaH OemIIeKTep/AiH 3aTTapAa KOFaITy
SHeprusAChH dE/dx Oip yaxpITra emmeyre HerizzenreH.. Ommemaemuaep 10%-maH acnaWTeiHIAl KoTenmikTeH eumeHmi. 90°
OypeliiTaH Oacranm ocLuLILMsUIAp OalKanaipl jkoHe Oyphlll OCKeH CablH OHBIH OJKHMUNIrT aprajmsl, a3 Oypelmrappaa
muddepeHmanaplK KuManap Oip KaJblIThl TOMEHAEHII. BypeluThIK Tapamy Tanmaybl sSAPOHBIH ONTHKAJIBIK MOJENI JKoHE
(o UHT MOJIEITiH KOJIIaHy apKbUIbI )KYPri3ingi. ONTHKAIBIK MapaMeTpIiepAiH ONTHMAIIbl MOH/IEP] TaObUIABL.

Tlocmynuna 04.04.2016 2.
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