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PHASE SHIFTS ANALYSIS OF PROTONS ELASTIC SCATTERING
ON 0. 11
S. B. Dubovichenko, A. V. Dzhazairov-Kakhramanov, A. S. Tkachenko
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Abstract. The standard phase shift analysis at energies from 0.4 to 3.0 MeV was carried out on the basis of

known experimental measurements of the differential cross sections in the excitation functions of the elastic p'®O
scattering in the range of 110°-178°.

VYIK 52-48, 524, 539.14, 539.17

®A30BBIN AHAJIN3 YIIPYTOI'O PACCESTHUS IPOTOHOB
HA 0. 11

C. b. /lyooBuuenko, A. B. I:xazaupos-Kaxpamanos, A. C. TkaueHko
Actpodusmnueckuit nacTuTyT UM. B. I'. ®ecenkoBa «HLIKUT» PK, Anmartsr, Kazaxcran

K.oueBble cj10Ba: sjepHas (pU3MKa, yIpyroe paccesuue, p' 'O cucreMa.
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AnnHotanus. Ha 0CHOBEe M3BECTHBIX SKCIEPUMEHTAIBHBIX H3MEPEHUH MU GepeHINaTbHbIX CeUeHIH B (GYHK-
uusx BO3OyxkaeHHs ynpyroro p'°O-paccesnust B o6mactu yrios 110°-178° BeimonHeH cranapTHbIl (a3oBblit
aHanm3 npu 3Heprusx ot 0.4 go 3.0 MaB.

Beenenue. Ilepexons Temepp K HEMOCPEACTBEHHOMY OIMCAHUIO PE3yJbTaTOB HAIIErO HOBOTO
basoBoro ananm3a ynpyroro p'‘O-paccesans npu sueprisix 0.4—3.0 MaB, HalOMHIM, 9TO paHee Mbl ykKe
BBITIOTHSUTH (ha30BBIN aHAIIN3 B CUCTEMax n*He [1], péLi [2], n"*C [3], p12C [4], *“He'He [5], *He"*C [6],
pPC 7], p'*C [8] m n'°O [9], mpuuem, B OCHOBHOM TpH acTpoHU3NIECKHUX dHEPrusx. s OUCKA JaHHBIX
no nudQepeHInaILHBIM CEUEHUSIM M3 Pa3HBIX paboT Mbl Ucmosb3oBamu 0a3y nanHeix EXFOR [10].
3aMeTuM, YTO B CBOMX aHalM3aX Mbl HCIOJB30BAJIM TOYHBIE 3HAYEHHS MacC YacTHIl, paBHBIE
Mp=1.00727646577D-000 1 M,60=15.994915D-000 — oHr B3sTHI N3 0a3 maHHbIX [11] 1 [12].

®a30Bblil aHATH3 QYHKIUHA BO30OYXKIeHUS

Kak yxe roBopwiioch, B [13] BeIonHEeHbI U3MepeHHus QYHKIUH BO30YXIeHUs TIpH dHeprusix ot 0.4
10 2 MbsB, onHako, (a30BbIi aHANK3 3TUX AKCIIEPUMEHTANIBHBIX JaHHBIX HEe mpoBoauics. Ha pucynke 1
TOYKAMHU TMOKa3aHbl Pe3yJIbTaThl U3MEPEHHH, BHITIOJIHEHHBIX B 3TOH paboTe mpu yrie paccesHus 171.5°.
Ha pucyHke 2 kpyXKaMy IOPUBEACHBI PE3YJbTaThl Halero (a3oBOT0 aHAIN3a, MOJyYEHHOTO Ha OCHOBE
¢dbyakunit Bo30yxmenus [13].
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PucyHnok 1 — @yHKIMH BO30YKACHHS YIPYTOTo p“’O-
paccesiHus IpH HU3KUX SHEPTHsIX, OJIydeHHbIe B padoTtax [13]

3HaueHUs] CeUeHHM, BBIYUCICHHBIE C TaKHUMH
(azaMu, MPUBEACHBI Ha PUCYHKE | HENpephIBHOMN
KpuBOH. Ha pucyHKe 3 IpHBEICHBI BETHUMHEL )~ C
10% sKcriepuMEHTATBFHBIMU OMIMOKAaMH TSI DKCIIe-
PUMEHTANIBHBIX U PACYETHBIX CCUCHHUH B (YHKIHSIX
BO30Yyx)aeHus [13].

Jus cpaBHeHHs Ha pHCYHKE 2 TMOKa3aHbI
pe3yabpTaThl (ha30BBIX aHANM30B W3 pabor [14] —
Touka npu 2 M»aB u [15] — kBazgpaTsl npumMepHO
npu 1.5 u 2 M»sB. U3 HOBBIX pe3yJbTaTOB, MOKa-
3aHHBIX HA PHCYHKE 2, XOPOILIO BHAHA (hopma S|,
(a3l paccesHUs] MPH CaMbIX HHU3KHX DJHEPIHSAX,
KOTOpPbIE WTPAaOT OCHOBHYIO pPOJIb TPH PaccMOT-
PEHUH TEPMOSIEPHBIX IMPOIECCOB PaIUAIIIOHHOTO
3axBara NpU acTpo(u3Wyeckux DSHeprusx. Bun-
HO, uTo Tipu 3Heprun 0.6 MaB u menb1e 312 dasa
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PucyHox 2 — ®askl ynpyroro p'°O-paccesaus,
NOJTy4eHHbIe HaMU U3 QyHKIHH Bo30y Kk aeHus paboTsl [13].
IIpuBeneHo cpaBHEHHUE C pe3yabTaTaMU (pa30BbIX aHAIN30B

pa6or [14, 15] npu suepruu Beire 1.5 MaB
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Pucynok 3 — Benuuuna y°, mony4eHHas ¢ pazamu paccesHui,
MOKA3aHHBIMH Ha PHCYHKE 2, TIPH ONACAHUH
9KCTIEPUMEHTAIBHBIX (PyHKINI BO30OYKICHUSA
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npaxktuyecku paBHa 180°. Ilpu sHeprusx Beime 1.5 M»sB HaOmomaeTcs xopolee corjiacue ¢ Mmpeblry-
IMMU pe3ybTaTaMd (a30BbIX aHAIM30B. OTIMYME HOBBIX M CTApPBIX PE3yJBTaToOB MO (hazaM paccesHus,
MOJIY9eHHBIX B 60-X TOJaX MpOILIOTO BeKa, HE PEBBIMIALT, TIO-BUIUMOMY, 2-3°. 31eCh MOXHO 3aMETHUTh,
9TO caMu u3MepeHus auddepeHnnaibHbIX ceueHuit padoThl [13] ObUTH BEIMONHEHH B cepenuHe 70-X ro-
0B XX BeKa M Majio OTJIMYAIOTCS OT MaHHBIX padot [14, 15].

[Mockonbky (a3oBbIii aHANN3 BBIMOJIHSIETCS MO OJHONH TOYKE B CEUYCHUSX, T.€. IPU OJHOM 3HAUYCHHUH
ceueHHs MpH 3aJaHHOW dHEpPruM, onHa Sj,-(haza paccessHUS HAXOIUTCS TONHOCTBIO OJHO3HAYHO. JTO
JIEMOHCTPUPYET BENIMYMHA ¥, NMOKA3aHHAS HA PUCYHye 3, M Haxojdmasca Ha ypoHe 10°-10°. Omna
XapakTepU3yeT OTIWYHE SKCHEPUMEHTAIBHOIO M PACCUUTAHHOIO C IOJYYEHHBIMH (a3aMH CEYCHHUS B
GYHKIHASX BO30YKICHUS.

Hdanee paccMOTpUM pe3yJNbTaThl, OTy4aeMble B ()a30BOM aHAIU3e, KOTOPHIA BBIMOJHEH HA OCHOBE
MaHHBIX paboTel [16] B obmactu »Hepruii 1-3 M»sB mpm Tpex yrimax paccesams 110°, 150° u 170° B
nmabopaTtopHo#t cucreme (Jr.c.) mm 113.4°, 151.8° u 170.6° B ienTpe Macc (1.M.). Pe3ynprarel onmucanus
CEUeHHH IS TIEPBOTO yIJia ¢ MOTYYCHHBIMU TEOPETHUECKUMH (pa3aMu MPUBEACHBI Ha PUCYHKE 4, a caMH
(a3l mokazaHel Ha pucyHke 5. Ha pucyHkax 6 um 7 TOKa3aHbl aHAJIOTUYHBIC PEe3yNbTaThl AJsl yIJia
paccesnun 150°, a Ha pucyHkax 8 um 9 momoOHbIe pesynbTaTsl i yria 170°. Ilpu Bcex sHeprusix
YUUTBIBAJIACh TOJIBKO S /2-(a3a paccesiHus Ipu Beex P-(aszax paBHBIX HYIIO.
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PucyHnok 4 — ®yHK1MK BO30YXAEHHS YIIPYTOro Pucynok 5 — ®assl yrpyroro p'°O-paccestaus,
p'%O-paccestans pu HUBKKUX SHEPTHAX, OJTy4EHHbIe HaMHU U3 QYHKIUH
MoJy4YeHHbIe B paboTax [16] BO30YkaeHUs paboThI [16]
T T T T T T T T 180 T T T T T T T T
I k 0_=151.8" po |
A cm
175 ap -
L A 4
- 170 -
(&)
E o ah A 1
o 165 |- ‘ﬁ} i
E g % Y-
o’ 100 - E = 3 A of 1
S S »
: ‘e -
© 2
I Sie Al A vy )
155 [ AL E
A A
A
A A
150 | A4 2
aM
" " " " " " " n 145 1 " 1 " 1 " 1 " 1 n 1 " 1 " 1 "
10 12 14 16 18 20 22 24 26 10 12 14 16 18 20 22 24 26
E , kaB E , kaB
P P
Pucynox 6 — @yHkimu Bo30yXKICHUS yIIPYTOTO Pucynok 7 — ®a3bl ynpyroro p160-pacceﬂHHﬂ,
p'%0-paccesiHus IpH HU3KKUX SHEPrUsX, NOJTyYeHHbIe HaMH U3 QyHKIMH
noTy4eHHble B paboTax [16] B030YxeHus padotsl [16]
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PucyHnok 8 — @yHKIMH BO30YKACHHUS YIIPYTOTO
p'°O-paccestHns Py HIBKKX SHEPTHAX,
noy4deHHsble B paboTax [16]
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Prcynok 9 — ®assl yrpyroro p'°O-paccestus,
TOJTy4EHHbIC HaMHU U3 QYHKIUH
B030YXIeHUsI paboTsI [16]

Kak BumHO W3 NpUBEIEHHBIX PUCYHKOB, IPH HATHYUH OJHOH S),-(a3bl paccessHusl yAaeTcs BIIOJHE
NPaBWIBHO ONHUCATh MMEIOLINECS 3KCIIEPUMEHTANbHbIC JaHHbIE W3 paboThl [16] mpu Bcex 3HEPruix u
yriax B p'°O-paccesum. [ IpuMepa, KOTOPBIii JEMOHCTPHpYET KauecTBO OIHCAHHS SKCTIEPUMEHTa, Ha
pucyskax 10 u 11 nokasaHa BeTMuMHA ¥ [ JBYX YIJIOB paccesHus. Kak BHIHO M3 9THX pe3yNbTaToB,
BeMuMHA ¥~ He mpeBbimraer 107 ws kaxaoi Toukk B QYHKUHMSX BO3OYxkmeHHs paGoThl [16]. Yuer
TOJIBKO OJTHOM S'/,-(ha3bl pacCcesTHHsI IIO3BOJISET XOPOIITO OMUCATh BCE JAHHBIC TTO (PYHKITHSAM BO30YKICHUS
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Pucynok 10 — Benuunna Xz, TOTy4Y€eHHas
¢ a3zaMu paccesHUH, TOKa3aHHBIMHU Ha PHCYHKE 7,
TIPH OITUCAHUH SKCIIEPUMEHTATBHBIX (QYHKINH BO30YKICHUS

PucyHok 12 — ®assr ynpyroro p'*0-paccesuus,
HoJTy4eHHbIe HaMu 13 QYHKIMI Bo30yxaeHus padbotsl [16]
IPH TPEX YINIaX PaccesiHUs B CPABHEHUH C PE3yJIbTaTaMU
Uit paboThI [ 13] — OTKPHITHIE KBaApaTh
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PucyHox 11 — Benuunna y°, monydueHHas
¢ a3zaMu paccesHUH, TOKa3aHHBIMHU Ha PHCYHKE 9,
TIPY OTIMCAHHUH SKCIIEPUMEHTANBHBIX (QyHKINH BO30YKICHUSI
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3 pabotH [16] mo obmactu pe3zoHanca 2.66 M»B [17]. Ha cnemytomem pucyHke 12 mpuBemeHBI BCe
(ha3bl, OMyYEHHBIE UIA yKa3aHHBIX TPEX YIiaX paccesHUs B CPaBHEHWHU C pe3yJbTaTaMu Uil pabOTHI
[13]. Bumgao, 4TOo 37€Ch HAOMIOAACTCS 3aMETHOE pa3IHyude MEXIY pe3yiabTaTamMH (Pa3oBBIX aHAIN30B
pabora [13] u [16].

Takum 00pa3zom, MOTydeHBl pe3yabTaThl (Pa30BOTO aHANM3a JJIS TaHHBIX W3 HECKONBKHX padoT mpu
PasHBIX yriax paccesHus B oOmactu sHepruit 0.4—2.5 MaB. BuaHo, 9To pe3ynbTaThl s Ga3 paccesHusd,
MTOJTyICHHBIC Ha OCHOBE NMaHHBIX paboTsI [13] omyOamkoBanHO# B 1975 T., pacmoiosKeHBI 3aMETHO HUXKE
aHAJOTUIHBIX PE3yIbTaTOB I paboThI [16], m3ganasx B 1983 u 1993 r. cooTBeTcTBeHHO. B ciiemyromeit
YaCTH JaHHOW CTaTbU MBI PACCMOTPHM APYyTHE dKCIepUMEHTAIbHBIC JaHHbBIE U Pe3yIbTaThl A (ha30BOTO
aHaJn3a, KOTOPBIE U3 HUX CIEAYIOT.
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MNPOTOHJIAPIBIH O-TE CEPIIIM/I INAIIBIPAYBIH ®A3AJBIK TAJJAY. I
C. b. [lyooBuuenko, A. B. /I:xazanpos-Kaxpamanos, A. C. Tkauenko

KP «¥nTTBIK FapbIIITHIK 3epTTEYJICp MEH TEXHOJIOrUsAIap opTaabirb» B. I'. deceHKoB aThIHAAFbI
ActpodusukanbK HHCTUTYTHI, Anmartsl, Kasakcran

Tipex ce3zep: sAPOIBIK PU3KKa, cepmiMai mamsIpay, p'°O xyiieci.

Annotamusi. 110°-178° GypbImTapsl aliMarslHIarsl CeprmiMai p'CO-Imambipayasl K03y (yHKIHATAPHIHIAFE IHpQhepeH-
OUAIIBIK KHMaTapIsl OCJriii SKCIePUMEHTTIK emmeynepaiy Herizinge 0.4 MsB Oacram 2.5 MaB neifinri sHeprusiiapaa cTaH-
JApTTHIK (pa3aIbIK TAIAy XKacabl.

Iocmynuna 15.15.2015 e.

— 3 ——



ISSN 1991-346X Cepusa pusuxo-wamemamuyeckas. Ne 5. 2015

Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint, see http://www.elsevier.com/postingpolicy),
that it is not under consideration for publication elsewhere, that its publication is approved by all authors
and tacitly or explicitly by the responsible authorities where the work was carried out, and that, if
accepted, it will not be published elsewhere in the same form, in English or in any other language,
including electronically without the written consent of the copyright-holder. In particular, translations
into English of papers already published in another language are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be checked by the
Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of Sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

[TpaBuna opopmiieHus cTaThu sl MyOJIUKAIMK B )KypHAJIE CMOTPETh Ha CaiTe:
www:nauka-nanrk.kz

http://www.physics-mathematics.kz

Penaxrop M. C. Axmemosa
Bepctka Ha xommbrotepe /. H. Kankabexosoii

INonnucano B neyats 25.09.2015.
dopmar 60x881/8. bymara odcernas. [Teuars — puzorpad.
11,0 m.n1. Tupax 300. 3aka3 5.

Hayuonanvhas akademus nayk PK
050010, Anmamut, ya. Llesuenxo, 28, m. 272-13-18, 272-13-19



