ISSN 1818-331X SAJEPHA ®I3IKA TA EHEPTETUKA 2015 T.16 Ne 2

AJEPHA ®I3UKA
YK 539.17
B. A. babenko, H. M. IleTrpos

Hucmumym meopemuueckoii usuxu um. H. H. Bozontobosa HAH Ykpaunsi, Kues

0 3APSJIOBO 3BABUCUMOCTHU KOHCTAHTHI IMOH-HYKJIOHHOM CBS3H

B MMPEANOJIO0XKEHNU, YTO AACPHBIC CUJIBI B CUCTEME JIBYX HYKJIOHOB IIPHU HU3KUX DHEPIUAX O6yCHOBHCHLI B OCHOBHOM
O0OMEHOM BHPTYaJIbHBIMH T-ME30HAMH, Ha OCHOBE moTeHuuana HOKaBbl HCCIEAYIOTCSI KOHCTAHTBHI MHOH-HYKIOHHON
CBSI3U UL HEUTPAIBHBIX M 3aPSDKCHHBIX T-ME30HOB. VICIIONB3ysl pEeKOMEHIOBAHHBIC HA TaHHBI MOMEHT SKCIICPUMEH-
TaJbHbIE 3HAYCHHS HU3KOIHEPTETHIECKUX CHHITIETHBIX IAPAMETPOB PP- U NP-PACCESIHIS, & TAKKE 3HAYCHUE TICCBI0BEK-
TOPHO# MUOH-HYKJIOHHOH KOHCTAHTHI CBSI3M JJIsl HEUTPAJIbHBIX T-ME30HOB fn% =0,0749(7), momy4eHo 3HauyeHHe 3apsi-

JIOBOH IICEBAOBEKTOPHOMN MUOH-HYKJIOHHOW KOHCTAHTHI CBS3H ffi =0, 0804(7) , KOTOPOMY COOTBETCTBYET IICEBIOCKA-
JISIpHAasi TMOH-HYKJIOHHAsl KOHCTaHTa gii /4rn :14,55(13) . PaccuntanHoe HamMu 3HaU€HHE MICEBAOCKAISIPHON MMOH-HYK-

JIOHHOW KOHCTAHTBI CBSI3H JJIS 3apPsDKSHHBIX 7T'-ME30HOB MOJNHOCTBIO COTJIACYETCS ¢ SKCIEPUMEHTANBHOW KOHCTaHTOM
g:t /4n=14,52 ( 26) , KoTopas OblIa onpeaeneHa Y IIcaabCKOW TPYIION HEUTPOHHBIX nccienoBanuil. IlomydenHsie pe-

3YyJbTaThl CBUACTCIILCTBYIOT O CyHlCCTBCHHOfI 3ap;1/:[030171 3aBUCHUMOCTH HHOH-HyKﬂOHHOﬁ KOHCTAHThI CBA3H.

Kniouesvie cnosa:. SIACPHBIC CUJIbI, T-ME€30HBI, PP- U NP-pacCesaHus, MMOH-HYKJIOHHBIC KOHCTAHTHI.

1. KoHCTaHThI THOH-HYKJIOHHOHN CBSI3U SBJISIOTCS
(yHIaMEeHTaTbHBIMU (U3NYECKIMH XapaKTEepPHCTH-
KaMH  CWJIBHOTO  SJIEPHOTO  B3aMMOJEHMCTBUS.
Nmerorcss n1Ba BUAA NHOH-HYKJIOHHBIX KOHCTAHT
CBsI3M — IceBJOBeKTOpHas f  u mceBmockamspHas

g o KOTOpBbIC CBs3aHBbI COOTHOIICHUEM

92 /4n=(2M, /mn)2 f2 ,rae My u m, — macchl
HYKJIOHA M T-ME30Ha COOTBETCTBEHHO. [IMOH-HYyK-
JIOHHBIE KOHCTAHTHI CBSI3U UTPAIOT BaXKHYIO POJb B
WCCIIEIOBAHNAX HYKJIOH-HYKJIOHHOTO M THOH-HYK-
JIOHHOTO PACCESHUS, B CBSA3HM C UYeM MX M3YUYEHUIO U
YTOYHECHHUIO UX 3HAYCHUH yJensercss OOJbIIOe BHH-
MaHHWEe Ha NPOTSHKEHUH MHOTHX jecstunernii [1 - 17].
Oco0eHHO Ba)XKHBIMH TNMHOH-HYKJIOHHBIE KOHCTaHTBI
CBSI3H SIBJISIIOTCS IS SI/ICPHOM (DPU3UKU HU3KHUX DHEP-
ruit. BaxxHOCTh 3TX (pU3MUECKUX BETUYMH CBs3aHA
MIpeXIe BCEro ¢ TeM (aKToM, UTO T-ME30HBI SBIIS-
IOTCSI CaMBbIMU JISTKUMHU M3 ME30HOB U BCIIECICTBHE
3TOro OOMEH TT-ME30HAMU OIpeeisieT Hanboee Xo-
pPOIIO HW3BECTHYIO, CaMyl0 JajbHOACHCTBYIOMIYIO
4acTh HYKJIOH-HYKJIOHHOTO B3aMMOZEWCTBUS — €r0
OJIHOITMOHHBIN «XBOCT.

Takum 00pa3oM, MOCKOIBKY T-ME30H SIBIISETCS
Hau0o0JIee BAYKHBIM ME30HOM JIJIsi OOBSICHEHUS sIep-
HBIX CHJI, TO BCJIEICTBHE STOTO IIOHUMAHUE U TOUYHOE
KOJIMYECTBEHHOE OOBSICHEHUE CBSI3U M B3aMMOJICH-
CTBHSI T-M€30HA C HYKJIOHOM SIBJISIETCS KJTFOUEBBIM U
CYIIECTBEHHO BaXXKHBIM I TIOCTPOCHUS TEOPUHU
CHIILHOTO SICPHOTO B3aUMOACHCTBYS B 1ienoM [ 1 - 3].
Ecnu npu atom B 70 - nepBoii nonosune 80-X IT. Ipo-
[IUIOTO BeKa HabJI0Aanoch HEKOTOPOE corjacue OT-
HOCHUTEIIBHO BEIMYUHBI KOHCTAHTHI IMMOH-HYKJIOHHOMN
CBSI3M, KOTOpas B OCHOBHOM CUHTANIaCh 3apsIOBO-
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He3aBUCHMOit U paBHo#t §°/4n=14,5 [2 - 5], T0 B
JTAJIbHEHIIIEM CUTYalMsl CyIECTBEHHO M3MEHWIAch H
nepecraia ObITh CTONb OHO3HAYHO#H [6 - 14]. Tak, B
90-x rr. mpouwioro cronetusi HulimMereHckoi rpynmoi
ObuT OrmyOnMKOBaH psA pabot [6 - 8], B KOTOPBIX Ha
OCHOBE YHEPreTUUECKH 3aBUCHMOT0 apLHaIbHO-BOJI-
HoBOTO aHam3a (PWA) naHHBIX HYKIIOH-HYKIIOHHOTO
paccessHUs ISl HEUTPAJIbHOM Y 3apsOBOM IHOH-
HYKJIOHHBIX KOHCTAaHT CBSI3U ObUIM MOJIy4EHBI 3Hae-
HHS gf{o /47 =13, 47(11) 3 git /47 =1354 (5), KO-
TOpBIE OKa3IMCh Ha 7 % MEHBIIIE TOJTyYeHHBIX PaHee.

[Ipu 5TOM He#TpanbHas U 3apsii0Basi KOHCTAHTHI B
paborax HuiiMereHckoii rpymiibl MPakKTUIECKH COB-
MaaloT MEKAY COOOH B Mpeesnax MorperHoCTH, 4TO
B OIIPEICIICHHOM CTEIICHH NOATBEPKAAET 3apsI0BYIO
HE3aBHCUMOCTD JTHX BEJIHMYWH. AHaJIOTHYHBIE Ooiee
HU3KHME 3HAaYCHHS 3aps0BON KOHCTAHTHI MHMOH-HYK-
JIOHHOHN CBS3U gii /47 ~13,7+13,8 Obutn moiy-

YeHBI TaKke B page apyrux padort [10 - 13]. B o xe
BpeMsl TIpYNNoOM HEUTPOHHBIX HCCIEIOBAaHUN B
Ymmcane [14] ObIIO MONMYyYEeHO HAMHOTO OOJBIICE
3HAYCHUE 3apsSJ0BOM NMHOH-HYKJIOHHOM KOHCTaHTBI

CBS3U g; /47 :14,52(26), YTO CYIIECCTBCHHO

IMMPEBLIIIACT 06H_I€HpI/IH$ITOC 3HA4YCHUC HeﬁT’paHLHOﬁ
HHOH-HYKHOHHOﬁ KOHCTAHTBI CBA3U

gio /41'5:13,55(13), nojiyueHHoe B paboTe [6] Ha
ocHOBe (ha30BOro aHaaM3a MPOTOH-TIPOTOHHOIO pac-
cestHMs IIpH SHeprusx B oomactu T, <350 MaB. Ta-
KUM 00pa3oM, Ha JaHHBII MOMEHT KpaifHe BaKHBIM H
(GyHIaMEeHTaNBHBIM BOIIPOCOM SIBIAETCS BOIPOC O
BO3MOXKHOI! 3apsAI0BOil 3aBUCUMOCTU ITHOH-HYKJIOH-
HOM KOHCTAHTBI CBA3U HJIM, MHAY€e TOBOPS, 00 OTIH-
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0 3APSIOBOM 3ABUCUMOCTU KOHCTAHTBI

YUU IPYT OT APYTra KOHCTAHT MHOH-HYKJIOHHOW CBS3H
JUTS HEHUTpaNbHBIX U 3apsKEHHBIX T-ME30HOB.

B nmannoii pabore KOHCTaHTHI MUOH-HYKJIOHHOH
CBSI3U AJIS1 HEWTPAIbHBIX M 3apsSKEHHBIX T-ME30HOB
WCCIEAYIOTCA HaMH C HCIOJB30BAHWEM JaHHBIX O
HYKJIOH-HYKJIOHHOM B3aUMOJEHCTBUM NPU HUKHUX
sHeprusix. B Hacrosmee Bpemst anst omucanust NN-
B3aMMOJEHCTBUS 4AaCTO UCIIONIB3YIOTCSA MOy heHOMe-
HOJIOTHYECKHE TIOTEHIIMAIbHBIE MOIETH 0JTHOO030H-
HOro oOMeHa, KOTOphIE BKJIIOYAIOT OOMEH pa3iuy-
HBEIMH Me3oHaMu. [Ipu 3ToM oOMeH Oojiee JeTKHUMH
T-ME30HAaMH OIIpeieNsieT B OCHOBHOM JaJbHOAEH-
ctByromyto yactb NN-moTeHuuana, a oOMeH Ooinee
TSOKENBIMA P - U O -ME30HAMH OIpeJIeNsIeT B3auMo-

JIEHCTBHE HAa CPEIHUX M MAJIBIX PACCTOSHUSAX, KOTO-
poe SBISETCS CYIIECTBEHHBIM IMpH 00Jiee BBICOKHUX
sHeprusx. [Ipu HanboIee HU3KUX SHEPTUSIX, KOTOPBIC
3 PEKTHBHO COOTBETCTBYIOT OOJBIITNM pPacCTOos-
HusaM, g onucanus NN-B3anmmomgelcTBHS BIOJIHE
ONpaBAAaHHBIM SIBISIETCS HWCIOJIb30BaHHE MPOCTEH-
X TOTEHINAIOB OJHOMHOHHOTO oOMeHa. C yde-
TOM 3TOTO B TIPEIOJIOKCHHH, UTO SIACPHBIE CHIIBI B
NN-cucTeme npu HU3KHX SHEPTHAX OOYCIIOBICHHI B
OCHOBHOM OOMEHOM BUPTyaJIbHBIMU T-ME30HAMH, B
Hacrosmie padore st ommcanus NN-B3ammomeii-
CTBUS UCIIOJIB3YETCSI XOPOIIIO U3BECTHBIA MOTEHITHAI
IOxaBpl, HEMOCPENCTBEHHO CIEAYIOIIMNA U3 ME3OH-
Hoi Teopuu nois [1 - 3]. Ilpu »ToM mapameTpsl
UCIIOJIb3YEMOro NoTeHIuana — riryouna V, u paauyc

R — cormacoBaHsbI ¢ HU3KOOHCPICTUUCCKUMMU T1apa-
MCTpaMu NN-paCCGS[HI/ISI B CHHIJICTHOM CIIMHOBOM

coctosuuu 'S, . C MCTIONB30BAHUEM TIAPAMETPOB T10-

teniana KOkaBwl 1 PP- U NP-B3aUMOJEHCTBUS B
paboTe Mosy4yeHo COOTHOLLICHHUE, KOTOPOE CBSI3bIBACT

3apsIIOBYIO f:i W HEUTpallbHYIO ff0 M30BEKTOPHBIC

MMMOH-HYKJIOHHBIE KOHCTaHTHI CBSI3H.
2. CoryiiacHO ME30HHOW TEOpHUH TIOJS CHIIBHOE
SIIEPHOE B3aUMOJCICTBUE MEXKY ABYMsI HYKJIOHAMU
00YCJIOBJIEHO B OCHOBHOM OOMEHOM BUPTYaJbHBIMU
T-ME30HaMH, KOTOPEIE OMPEEINSIOT JATbHOICHCTBY-
fomyto  4dacte NN-B3amMomeHCTBHS ¥ COOTBET-
CTBEHHO HYKJIOH-HYKJIOHHO€ PacCesHUE MPH CaMbIX
HU3KHUX SHEprusix. HyKIIOH-HYKJIOHHBIA MMOTEHIIUA,
CIeAYIONUN U3 ME30HHOM TEOPUH MOJI — HOTEHITHAT
FOxkagsl, umeer Buz [1 - 3]
et
V(r)=-V, . €))
ur

B dopmyne (1) I sBasercss pacCcTOSHHEM MEXIY
JIBYMsI HyKJIOHAMH, a BEJIMYMHA |L CBsI3aHa C Maccou

T-ME30Ha M_ COOTHOLIEHHEM

m_C
-1 2
h== 2

rae C — CKOpOCTh CBeTa; /i — MpUBEEHHAs TIOCTOSH-
Has [lnanka. Ilpu 3TOM pamuyc AeMcCTBUS SOEPHBIX
cun R oOpaTHO TIpomTOpIMOHATICH Macce T-Me30Ha U
SIBJISIETCS] MAJIOM BEIMUMHOMN

=——~14®wm. 3

dakTuvecku paanyc AeUCTBHUA AAEPHBIX clI R coB-
NajaeT ¢ KOMOTOHOBCKOW AJTMHOM BOJHBI T-ME30HA.
I'nmy6una norennuana (1) V, cBsa3ana c 6espasmep-
HOH TCEBIOBEKTOPHOW MHOH-HYKJIOHHOM KOHCTaHTOMN
c3u f_ mpocteiM cootHOmeHueM [1 - 3, 9, 15]

V,=mc*f?. 4)

Takum obpa3om, Macca m-Me€30Ha M_ YU MHOH-HYK-
JIOHHAsl KOHCTAaHTa CBSI3M f_ SIBISIFOTCS OCHOBHBIMHU
XapaKTEPUCTUKAMU NHOH-HYKIOHHOIO B3aNMOZACH-
CTBHS, KOTOPBIE UIPAIOT CYIECTBEHHYIO POJb B UC-
CJIEI0BAHUSAX HYKJIOH-HYKJIOHHOT'O U ITHOH-SIIEPHOTO
B3aumoercteus [1, 3,9, 17].

[IBa 3apsKEHHBIX NPOTOHA IIPHU B3aUMOJEHCTBUU
00OMEHUBAIOTCS HEUTPATBLHBIM n’-me30HOM. B 3TOM
ciyyae napamerpsl noteHipmana FOkassl (1) p,, u

V" B cootBercTBUH ¢ hopmynamu (2) u (4) onpene-
JISFOTCS MACCOil HEHTPATLHOTO M -Me30Ha M , U KOH-
CTaHTOU CBSI3HU fﬂ0 . B ciyuae xe B3aumonelcTBuUsA

HEHUTpOHA C TMPOTOHOM OOMEH IPOUCXOAMT Kak
HEHTPAIBHBIM T°-ME30HOM, TaK M 3apsKCHHBIMH
T'-Me30HaMH. B 1ocnenHem ciydae npu onpeserne-

HuM apameTpos notentmana (1) p, u Vy® crenyer

KCIIONBb30BaTh [16] ycpeqHeHHbIe 3HAUCHHSI MACCHI
T-Me30Ha

m=2(m, +2m.) (5)

" KBaJgpara HHOH-HyKHOHHOﬁ KOHCTAHTHI CBA3H

1
f2 =§( f2+2f2). (6)

[lpuBenmeM 3mech OSKCIEPUMEHTAIbHBIE 3HAYCHUS
Macc HYKJIOHOB 1 ME30HOB, a TaK)Ke 3HAYCHUE BEIH-
9UHBI /iC, KOTOPBIMH OyJeM IOJB30BaThCS B Najlh-
HEeWIlIeM NpHU CIEIYIOIUX pacyeTax:

M, =938,272046 MaB/c*, M, =939,565379 MoB/c*,

(7)

m, =134,9766 MsB/c®>, m_ =139,57018 MaB/c®,
(8)
hc =197,3269718 MoB- u, ©)
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B. A. BABEHKO, H. M. IIETPOB

rae M p nu Mn — MAacCChbl IPOTOHA 1 Heﬁ’I‘pOHa COOT-
BETCTBCHHO, mT[0 n m1Ti — MacCChbI HCfITpa.]'IBHOI‘O u 3a-

PSDKEHHOTO TT*-Me30Ha COOTBETCTBEHHO. Bee 3Haue-
HUs pusuyeckux BenuuuH B opmynax (7) - (9)
B3ATHI HAMHU W3 TOCIIeqHEeTO 0030pa [18] MexmyHa-
poanoi rpynmsl Particle Data Group.

g HaxoxnaeHus mapameTpoB mnoreHiuana (1)
OyzeM HCIOJIb30BaTh JaHHBIE IO B3aMMOJIEIHCTBUIO
JIBYX HYKIIOHOB ITPY HU3KHUX SHEPTHSAX B CHHTJIETHOM

1
CIIMHOBOM COCTOSAHHH SO‘ HpOTOH-HpOTOHHHC

napameTpsl W, 1 V™ onpesenum 1o jtuHe pacce-
AHUA @, W odekTuBHOMY paauycy I, . IIpu stom

13 SKCIIEPUMEHTANBHBIX 3HAUCHUHN SEPHO-KYIOHOB-
CKUX HU3KO3HEPTeTUYECKHUX MapaMeTpoB PP-pacces-
HHAS HEOOXOIUMO HCKIIOUUTH ITOMPAaBKH, O0YCIIOB-
JICHHbIE BJIEKTPOMAarHUTHBIM B3auMmoJieiictBueM. [1o-
CJIe MCKJIFOUEHUS] 3TUX IIONMPABOK 3HAYEHHS YHCTO
AZIEPHBIX JUTMHBI paccestHus &, 1 3pHEKTUBHOrO pa-

auyca I, Ui OPOTOH-IPOTOHHOTO PAcCesHUs OKa-

3BIBAOTCS paBHBIMU [17]

a,, =—17,3(4) Ou, (10)

rp, =2,85(4) Owm. (11)
Ucnonssyst meton ¢azoBeix GpyHkuuii [19] u 3Haue-
Hus mapameTpoB pp-paccestaust (10), (11) B ciyyae mpo-
TOH-TIPOTOHHOTO B3aWMOZEHCTBUS TOJIYYUM CIEIYTO-
e 3HaYeHHs apaMmeTpoB noreHmana FOkassl (1):

W, =0,8393(4) dv, (12)

V. = 44,8295 MoB.. (13)

B cootBercTBumM ¢ Gpopmynamu (2), (4), (12) u (13)
Macca W THOH-HYKJIOHHAs KOHCTAHTA CBSI3M JUISI
HelfTpabHOro 7'-Me30Ha B Cilydae IOTEHIMAIA
IOkaBbl IS MPOTOH-TIPOTOHHOTO B3aMMOJCHCTBUS
OKa3aJIMCh PABHBIMU

m’, =165,6108 MoB/c’ (14)

(1) =0,2707, (15)

YTO TOPa3o OOJBIIE UX IKCIIEPHUMEHTAIBHBIX 3HAYE-
HUH

m, =134,9766 MbB/c? [18], (16)
fE% =0,0749(7)[6]. a7

Takum 00pazom,
mzo =bm, , (18)
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(19)

rae b u d — mocTosIHHEIE, B O0IIEM CIydae 3aBUCSIINE
oT (GOpMBI HYKIOH-HYKJIOHHOI'O B3aMMOICHCTBU.
Jns norennuana FOkaBel, B COOTBETCTBUU C (hOpMY-
namu (14) - (17), 3Tv TOCTOSHHBIC PABHBI

b=1,2270, (20)

d =3,6142. (21)

BriosHe eCTeCTBEHHBIM SIBJISIETCS IPEAIONIONKE-
HHE, YTO COOTHOIIEHHWS, aHAJIOTHYHBIE (BopMyam
(18) 1 (19), BBITIONHAIOTCS IS MAcC M MHOH-HYKJIOH-
HBIX KOHCTAHT CBSI3U 3aPSHKCHHBIX MTHMOHOB, & CIIE/I0-
BaTEJIbHO, U JIJIsI YCPETHEHHBIX MAcC U MHOH-HYKJIOH-
HBIX KOHCTAHT CBSI3U NI-ME30HOB

mL =bm (22)
(f1) =af?, (23)
o
m, =bm,, (24)
(1Y) =dtZ. (25)

B cBs3M C BBIIEN3I0KEHHBIM HEUTPOH-TIPOTOH-
Hble mapameTpsl notennmana (1) p,, u Vy® B coor-
BeTcTBUM ¢ Qopmynamu (2), (4), (18), (19), (24) u

(25) crmemyromM 00pa3oM CBSI3aHBI C aHAJIOTHY-
HBIMH TapaMeTpaMH NPOTOH-IPOTOHHOI'O B3aUMO-

NCHCTBHS [, ¥ VP

My
an = m_Mpp ' (26)
— f2
VP = E Ig Vi 27)

OTHollIeHHE CpeaHell Macchl T-Me30Ha My K
Macce HeHTpaTbHOTo T'-Me30Ha M, B COOTBETCTBUN

¢ dhopmynamu (5) u (8) cocTaBisieT BEIUUUHY

My

~1,0227. (28)

,’[0

Ucnonssys ¢popmynst (12), (26), (28) u sxcnepu-
MEHTaJIbHOE 3HaYEeHHE CHHIJICTHON JUTMHBI NP-pacce-
sHus B coctosuunm 'S, [20, 21]

a,, =—23,71(2) Oum (29)



0 3APSIOBOM 3ABUCUMOCTU KOHCTAHTBI

JUJIS. HEUTPOH-TIPOTOHHOT'O B3aUMOJEHCTBUSI B BUIE
noteHiuana FOkaBel, TOTYYUM CJEIyIOIIye 3Hade-

HUs apaMeTpoB [, 1 V* !

by, = 0,8584 Dv (30)

VP = 48,0742 M>B . (31)

g pacueToB MBI, Kak M paHee, HCIOIb30BAIU
MeTox (azoBeix ¢pyHKuui [19]. OTmMeTuM npu 3TOM,
4T0 3a()UKCUPOBAHHOE JKCIEPUMEHTAIbHOE 3Haue-
Hue (29) pyHaaMeHTanbHOTO HU3KOOHEPT€THIECKOTO
napaMeTpa — CHHIJICTHOW JUIMHBI NP-paccesHus a,,

— OBLJIO MCIOJBL30BAaHO HAMU JUIS pacueTa IiTyOuHbBI
noreHnuana KOkaBbl CUHTJIETHOTO HEHTPOH-TIPOTOH-
HOTO B3auMozeiicTBus V", B TO BpeMsl KaK pajuyc
3TOro TMOTEHIMaja U COOTBETCTBYIOIIUN €My Mapa-
MeTp ., Obul HaileH mo dopmyie (26) ¢ yuerom
dhopmyn (12) u (28). [Janee paccunTaHHOE HaMU Ta-
KHM 00pa3oM 3HaueHHE TJIyOWHBI IIOTCHIIMAJA
FOkaBer V,* Oyaer HCHONBb30BAHO IS HAXOKICHHUS
YCPEAHEHHON TMHOH-HYKJIOHHOW KOHCTaHTBI CBSI3U
f? B coorBercTBHM ¢ hopMyJIOii (27) U TICEBIOBEK-
TOPHOW NMUOH-HYKJIOHHOW KOHCTAHTHI CBSI3U f:i JUTS

3apsKEHHBIX T-ME30HOB.
OddexTuBHBIN paanyc Np-paccesHus I

np °
JICHHBIN C KCIOJIb30BaHHEeM MoTeHnuana KOkaBwl ¢
napamerpamu (30) u (31)

Han-

Iy =2,695®m, (32)

HaXOJIUTCA B IOJIHOM COTJIACHH C €r0 OKCIIEPHMEH-
TabHBIM 3HaueHneM [20 - 22]

Mo = 2,70(9) Owm. (33)

3Ha4YeHHsI CUHTJIETHBIX JJIMHBI NP-paccestHust (29)

u 3¢ dexruBHOTO pagnyca (32) O4eHb XOPOIIO COTIa-

CyIOTCS €O 3HaueHHAMH &, =—23,7154(80) Om u

M = 2,706(67) ®dmM , KOTOpBIC HEJABHO OBLIX IMOJTY-

4YeHbl HaMU [22, 23] ¢ UCIOIh30BaHUEM IKCTIICPUMCH-
TaNBHBIX CEYeHUN NP-paccestHus B 00JaCTH KIBHBIX
SHEPruil M 3KCIEePUMEHTAIbHBIX 3HAYEHUI XapaKTe-
pUCTHK nedTpoHa. TakuM 0o0pa3oM, UCTOIB30BAHUE
AKCIIEPUMEHTAILHBIX 3HAYCHUH MacC HEHUTPaIbHOTO
1 3apsDKEHHOTO M-ME30HOB (8) MPUBOIUT K COTIIACO-
BaHHOMY OIUCAHUIO IPOTOH-TIPOTOHHBIX U HEUTPOH-
MIPOTOHHBIX IKCIIEPUMEHTAIBHBIX JAHHBIX B 001aCTH
HU3KUX SHEPIUM.

N3 dhopmyn (6) u (27) creayer BayKHOE COOTHOIIIE-
HUE, CBS3bIBAIOIIEE IICEBIOBEKTOPHBIE MUOH-HYK-

JIOHHBIC KOHCTAHTBI CBA3U 3apsKCHHBIX U HCfITpaJIL-
HBIX TT-MC30HOB

f2 :1 3£m_

34
T 2 VOPP an ( )

1]f2,

B cootBercTBUY ¢ hopmyioii (34) C UCTIONB30BAHUEM

MUOH-HYKJIIOHHON KOHCTAaHThI CBSI3W JJIsl HEHUTpasib-
0

HOro m-me3oHa (17), a Taxke MPOTOH-TIPOTOHHBIX
napameTpoB (12) u (13) u HEUTPOH-TIPOTOHHBIX Ma-
pametpoB (30) u (31) 11 nceBIOBEKTOPHON 3aps0-
BOM NMHMOH-HYKJIOHHON KOHCTaHThI CBSA3U fﬂzi IOJy-

YHUM 3HAYCHHUC

f2 =0,0804(7). (35)

HCGBI{OCK&J’IHPHI)IG IMMOH-HYKJIOHHBIC KOHCTAHTLI
CBs3HU gio n git CBs3aHBI C IICEBAOBEKTOPHBIMH KOH-

CTAHTaMH CBSI3H f:o u f:t COOTHOMIEHHSIMH [9]

2

2 (2™
9 | Mo | 2 (36)
4n m. T

g2 (M. +M Y

e | P 0 f:i_ (37)

4n m .
Takum oOpa3om, B COOTBETCTBHU ¢ (hopMysiamu
(36) u (37), ¢ UCTIOTBE30BAHUEM TICEBIOBEKTOPHBIX
KOHCTAHT CBSA3H JUIA HEHTpanbHOro m'-Me3oHa (17) u
JUTS 3aPSOKEHHOTO T -Me30Ha (35), @ TakKe Mace mpo-
TOHA ¥ HEWTpoHa (7) U MacChl 3aPSHKEHHOTO T -Me-
30Ha (8) ST TICEBIOCKAISAPHBIX MHUOH-HYKIOHHBIX
KOHCTAHT CBSI3H MOJyYUM CIICAYIOMINE 3HAYCHUS:
9,

4r

0

~13,55(13), (38)

2

= —14,55(13).
< =14,55(13)

g

(39)

HaiineHHoe Hamu 3HauY€HHE TMCEBIOCKAIIPHOMN
HHOH-HYKHOHHOﬁ KOHCTAHTBI CBA3U 3apsAKCHHOI'O
7°-Me30Ha (39) MOJHOCTBIO COTTIACYETCS C SKCIEPH-
MEHTaJIbHOU KOHCTAHTOMN

gz
 =14,52(26),
47

(40)

KOTOpasi OIpeJeneHa IPYIIoi HEUTPOHHBIX HCCIE-
noBaHui B Ynmcane [14].

3HaueHUs] TUOH-HYKIIOHHBIX KOHCTAHT CBSI3H IS
HEUTPAIbHBIX U 3apsOKEHHBIX T-Me30HOB (38) u (39)
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HaxXoOoATCA B XOpOoHIEM COTJIaCMHM CO 3Ha4YCHUAMU
9TUX BCIIMYUH

if; 13,6, (41)
2
i—i =144, (42)

MOJTy4YeHHBIMU B 0030pHOH paboTte [9] (Moxens E) Ha
OCHOBE aHallM3a HKCIEPUMEHTAIBHBIX XapaKTepH-
CTHK JEWTpPOHAa W aHaIM3HUPYIOMIHUX CIHOCOOHOCTEH
MPOTOH-IIPOTOHHOTO paccestHus. CTOIb XOpoLIee Co-
rJIacue, MO-BHIUMOMY, HE SIBISIETCS CIIyYailHBIM, a
XapaKTepu3yeT COTIaCOBAaHHOCTh BCEH COBOKYITHO-
CTH HCIOJIB3YyEeMBIX IKCIIEPUMEHTAIBHBIX TaHHBIX 110
HYKJIOH-HYKJIOHHOMY U ITMOH-HYKJIOHHOMY B3aWMO-
neiicTBuio. OTMETHM TIPH 3TOM, 4TO 3HadeHus (41) u
(42) KOHCTaHT NMUOH-HYKJIOHHON CBSA3U OBIIM MOIY-
YeHbl B 0030pe [9] Ha OCHOBE NPEAIOIOKEHUS O 3a-
PAIOBOM pacIIeIUIEHUH STOW BEIWYMHBI WU, WHAYES
TOBOPSL, 00 OTIIMYMHU APYT OT Apyra KOHCTAHT MHOH-
HYKJIOHHOW CBSI3U ISl HEHTPAIBHBIX U 3apSKEHHBIX
T-ME30HOB.

Takum 00pa3oM, MOTYYEHHOE B HACTOSIIEH pa-
00Te 3HaUCHHE 3apAAOBON KOHCTAHTHI TMOH-HYKJIOH-
HOH cBsi3u (39) OIIyTHMO OTIWYAETCS OT 3HAYCHUS
NMUOH-HYKJIOHHOW KOHCTAaHThI CBSI3U JUIsl HEHUTpaib-
HBIX TTU-ME30HOB (38). B oTHOCUTENBHBIX €AMHHIIAX
3TO OTJIMYHUE COCTABISET ~7 %, YTO CBUACTENBCTBYET
O CYIIECTBEHHOW 3aps0BOH 3aBUCUMOCTH IHOH-
HYKJIOHHOW KOHCTAHTHI CBS3H.

3. C y4eroM TOro, 4TO AJepHbIE CUIIbI B HYKJIOH-
HYKJIOHHOW cHCTeMe O00yCIIOBIIEHBI B OCHOBHOM 00-
MEHOM BHPTYaJbHBIMH T-ME30HAMH, B HACTOSIIEH
paboTe u3ydeHa CBsI3b MEX/1y BeITUUNHAMH, XapaKTe-
PHU3YIOIIMMY MTMOH-HYKJIOHHOE Y HYKJIOH-HYKJIOHHOE
B3anMozeiicTBue. [lomydeHo COOTHOIIEHUE, CBSI3BI-
BalOllle€ M30BEKTOPHbIE MHOH-HYKJIOHHBIE KOH-
CTaHTBl CBSI3M JJIS 3apsDKCHHBIX M HEHUTPaJbHBIX
T-ME30HOB C TIIyOWHOW IOTEHIIMAIOB, OMUCHIBAIO-
mux NpP- u pp-B3aumojeiicteue. Mcnonb3ys pexo-
MEHJOBaHHbIE Ha JaHHBII MOMEHT 3HA4YeHHS YHUCTO

A/ICPHBIX JUIMHBL PP-paccesHus @, = —17,3(4) dm
u spdekrnBHOoro pammyca r, =2,85(4)Dm, a
TaKXke SKCTIEpPUMEHTaIbHOE 3HAYEHHE CHHIJIETHOM
JUIMHEL NP-paccestus @, =—23,71(2) dm u 3Haue-

HUC HCGBI[OCKaJ]ﬂpHOfI HI/IOH-HYKJ'IOHHOI‘/'I KOHCTAHTBI
CBA3U JUIS HeﬁTpaﬂLHBIX TT-MC30HOB

gio /47 =13, 55(13) [6] HaMu TOMy4YeHO 3Ha4YeHHE

3apsiIOBOM  MMOH-HYKIIOHHOW — KOHCTAHTBI
2
9. [4x =14,55(13). DT0 3HAaYEHHE XOPOIIO COTia-

CBsA3HU

Cy€TCsa C OKCIICPUMEHTAJIBHBIMHA 3HAYCHUAMU
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9. /4n=14,52(26) [14] n g’ /4n=14,74(33)
[24], a Tarke C HaliIcHHBIM paHee 3HAYCHUEM
gii /47 =14,28(18) [4, 25]. B To ke Bpems moiy-

YEHHOE HAMH 3HAYCHHE HAXOJIUTCS B IPOTUBOPCUHH
CO 3HAYCHUEM gi1 [4n =13, 54(5) [7, 8], naiinen-

HBIM ¢ Hcronb3oBanueM AaHHBIX NN-paccesHus, u
sHauennem g2, /4n=13,76(1) [10, 11], onpenenen-

HBIM U3 naHHbIX TN-paccesaus. Ciieayer, oqHaKo, 3a-
METUTh, 4YTO 3aHWKEHHBIE I[I0 CPAaBHEHHUIO C

g;/ 4TE=14,55(13) 3HAYEHHUS 3apsI0BOM IIHOH-

HYKJIOHHOH KOHCTAHTBI CBSI3U MPHUBOJAAT K Ocnadie-
HUIO HEUTPOH-IIPOTOHHOIO MOTEHIHANA, a CIIE0Ba-
TEJIHHO, ¥ K 3aHIPKEHHOMY 10 a0COIIOTHOW BETMYHHE
3HAYEHHUIO CHHIJVIETHOM JJIMHBI NP-paccesHus 10
CPAaBHEHHIO C €€ 3KCIEPUMEHTAJIbHBIM 3HAYEHHUEM

a,|=23,71(2) du.

Crnenyet 0c000 OTMETHUTb, YTO OCHOBHBIE PE3YJIb-
TaThl Pa0OTHI MOJNyYEHBI B COOTBETCTBUU C HAIIUM
TJIaBHBIM TIPEATIONOKEHHEM O TOM, YTO HCIOJB30-
BAaHHBIC HAMU JIs1 COOTBECTCTBYIOIINUX BEJIMYNH KOB(l)-
(UIMEHTHI TPONOPIMOHAIEHOCTH b 1 d uMewT B
TOYHOCTH OJIHU M T€ YK€ 3HAUYCHUS ISl HEUTPaAIbHBIX
" 3apsSKCHHBIX T-ME30HOB. C mpamei TOYKH 3pCHUA
9TO MPCAIIOJIOKCHUEC SABJIACTCSA BIOJHE PAa3yMHBIM U
MPHUBOJUT K BEChbMa Pa3yMHBIM TEOPETUYCCKUM pe-
3yJIbTaTaM PacueToB, KOTOPHIC OUYEHb XOPOIIIO COTJIa-
CYIOTCSI C PSJOM COOTBETCTBYIOIIUX 3KCIICPUMECH-
TaJbHBIX 3HAYCHUN PACCMATPUBACMBIX BEJIMYHH.

B HacTosmee Bpemsi HaMH TTPOBOAUTCS PAJ pac-
Y€TOB IMUOH-HYKJIOHHBIX KOHCTAaHT CBSA3M Ha OCHOBE
0oJiee COBPEMECHHBIX M PEATMCTUYHBIX AACPHBIX HYK-
JIOH-HYKJIOHHBIX TIOTEHIIMAJIOB, Ye€M HCIOJIb30BaH-
HEIH B HacTosmel padore morennuan FOkassl. [Ipen-
BAapUTCJIBHBIC PE3YJIbTAThI 3TUX PACUCTOB CBUACTCIIb-
CTBYIOT O TOM, YTO PE3yJIbTAThI MOIYYAIOTCS MOJIHO-
CTBIO AHAJTOTUYHBIMA W OJU3KUMH MMOJIy4YCHHBIM B
JIAHHOW CTaThe, HO YK€ 0e3 MCIOJIb30BaHMS BBIIIC-
YKa3aHHOTO MPEATIOJIOKEHUS 0 KO3 PHUIIMEeHTaX MPO-
MOPIUOHATBHOCTH b ¥ d. Pe3ynbTaThl 3THX pacyeToB
OyIyT OMyOIMKOBAHBI B HAIIIUX MTOCIIECIYIONTHX pado-
tax. ['TaBHOHM e IeNbI0 HAacTosIed paboThl OBUIO
MOKa3aTh, YTO YK€ NpOCTEHIHii HanboJiee U3BECT-
HBIN U IUPOKO MPUMEHSIEMbIN KJIaCCUYECKUN TOTEH-
ua siepHor Gpusuku — noteHnuai KOkaeel — gaer
OYCHBb XOPOIIUE U Pa3yMHBIC PE3yJbTaThl JUIS pac-
CMaTpPUBaEMBIX U PACCUUTHIBAEMBIX KOHCTAHT MTHOH-
HYKJIOHHOH CBSI3M B paMKaX BeCbMa pa3yMHOTO U JIO-
TUYHOTO TEOPETHYSCKOTO IPEAIOJIIOKEHUS 00 O/H-
HAKOBBIX 3HAYEHUSIX HCIOIB3yEeMBIX KO3 UIMCH-
TOB MPOIOPIIUOHATIBHOCTH b ¥ d I HEUTPaAIbHBIX U
3apsSKCHHBIX T-ME30HOB. B cBs3HM ¢ BBINIEU3IIOKEH-
HbIM OTMETHM TaKKe, 4YTO BOMPOC O BHIOOpE U
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HCIIOJIL30BAHMHN HanboJjiee ageKBaTHOIO M 0OOCHO-
BAaHHOTO SJICPHOTO TOTCHIMATA B3aUMOJCHCTBUS
JIBYX HYKJIOHOB, KaK M BOIPOC O COOTBETCTBYIOIIMX
AKCIIEPUMEHTAIBHBIX HYKIOH-HYKJIOHHBIX JTaHHBIX,
MIPOJIO/KAET OCTABAThCS OJHUM M3 HanOoJjee CII0XK-
HBIX, aKTYaJbHbIX U (PYHIAMEHTAJBHBIX BOIPOCOB
TEOPETHUECKON TepHON (DU3UKH NPU PACCMOTPEHUN
M ONMCAaHWU MAaJIOHYKJIIOHHBIX CHCTEM IPU HHU3KUX
SHEPrusX, a TAKXKE MPOIIECCOB B 3TUX CUCTeMax [1, 2,
9, 22, 26 - 29]. BcneacTBue 3TOr0 HCIOJIB30BaHUE
MPOCTOTO KJIacCHYeCKOoro MmoTeHmuana HOkaBwl Bce-
I/1a SIBJISETCS, C HAIICH TOYKHU 3PEHUS, HHTEPECHBIM U
HaTJISAHBIM, 0COOEHHO BBHy OCOOOU CIIOXKHOCTH U
TPOMO3JIKOCTH COBPEMEHHBIX PEaTUCTHYECKUX HYK-
JIOH-HYKJIOHHBIX MTOTEHI[HAJIOB.

[Tonydenusie B paboTe pe3ysibTaThl CBHIETEIIb-
CTBYIOT O 3aps/{0OBOH 3aBUCHMOCTH ITHOH-HYKJIOHHBIX
KOHCTaHT CBsi3U. COBMECTHBIN aHAJU3 MTHMOH-HYKIJIOH-
HbIX M HYKJIOH-HYKJIOHHBIX HH3KOOHEPIeTUYECKHX

[apaMeTpoB IO3BOJISIET CHEJIaTh BBIBOA O TOM, YTO
HapyIIeHHE 3apsI0BOI HE3aBUCUMOCTH SIEPHBIX CHIT
B OCHOBHOM SIBJISICTCSI CJICACTBHEM Pa3Inuus Macc U
[IHMOH-HYKJIOHHBIX KOHCTAHT CBSI3H U151 HEUTPAIbHBIX
1 3apsKEHHBIX T-Me30HOB. OnpeieNieHHbIe YKa3aHUsI
Ha 3 PeKThI, BEI3BaHHBIE PA3IMUieM Macc HEHTpalb-
HBIX U 3apSKEHHBIX T-ME30HOB, KOTOPBIE IPUBOIAT K
HapyLICHHUIO 3apsiiOBOM HE3aBHCUMOCTH  SIICPHBIX
cui, comepkarcs B paborax [1, 15]. IlomydeHusie
HaMM pe3yJIbTaThl TOKA3bIBAIOT, YTO OTIMYHE Macc
Ha 3,4 % ¥ MHMOH-HYKJIOHHBIX KOHCTAHT CBI3K Ha 7 %
JUTSL HEUTPATIbHBIX M 3apsSHKEHHBIX T-ME30HOB IPHBO-
OUT K pasHUIle B JUIMHAX PpP- U NP-paccesHus
Adgg =a,, —a,, =6,45®m, 9T0 B OTHOCHTEIBHBIX

enuannax cocrasisiet ~30 %. PaznocTh npoToH-TIpO-
TOHHOTO ¥ HEUTPOH-TIPOTOHHOTO 3()(PEeKTHBHBIX pa-
JUYCOB pacCesHUs B HTOM CIydae COCTaBIIET
Algg =1, — 1, =0,15Dm.
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B. O. badenko, M. M. Ilerpos
Tuemumym meopemuunoi @izuxu im. M. M. Boeonobosa HAH Yxpainu, Kuis

ITPO 3APAOBY 3AJIEXKHICTh KOHCTAHTH NIOH-HYKJIOHHOI'O 3B’A3KY

VY mpuryeHHi, mo SaepHi CHIIA B CHCTEMI IBOX HYKJIOHIB TP HU3EKHUX €HEPTisAX 00yMOBIICHI B OCHOBHOMY OOMIHOM
BipTYaIbHUMH TT-ME30HAMH, Ha OCHOBI moTeHniany KOKkaBu JOCTIHKYIOTHCS KOHCTAaHTH IOH-HYKJIOHHOTO 3B’SI3KY IS
HEWTpaNbHUX Ta 3apsDKCHNX T-ME30HIB. BUKOpPHCTOBYI0UM peKOMEHI0BaHI Ha JaHUH MOMEHT eKCIIEpHMEHTAIbHI 3Ha-
YeHHs HU3BKOCHEPIeTUYHHUX CHUHIJICTHHX MapaMeTpiB PP- Ta NP-pO3CisHHS, a TAKOX 3HAUYCHHS IICEBIIOBEKTOPHOI MiOH-

HYKJIOHHOT KOHCTaHTH 3B’ SI3KY JUIS HEHTPaJIbHUX T-ME30HIB fnz0 =0,0749 (7) , OTPMAaHO 3HA4YEHHs 3aps10BOi IICEBJOBE-
KTOPHOT MIOH-HYKJIOHHOT KOHCTaHTH 3B’ SI3KY f:i =0, 0804(7) , IKOMY BiJIIIOBi1a€ TICEBIOCKAISIpHA TIOH-HYKJIOHHA KOH-
CTaHTa gf[i /4n =14,55(l3) . Po3paxoBane HaMH 3HAYEHHS TCEBAOCKAISIPHOI MiOH-HYKJIIOHHOI KOHCTAHTH 3B A3KY JUIS

3apsIDKEHUX TT*-ME30HIB TIOBHICTIO Y3TO/DKYEThCS 3 EKCIEPHMEHTAIFHOIO0 KOHCTAaHTOIO gii /4n =14,52(26), sika Oyrna

BU3HAYCHA YTIICAIBCHKOIO TPYIOK0 HEHTPOHHUX AOCiikeHb. OTpHMaHi pe3ysibTaTH CBIAYaTh NMPO CYTTEBY 3apsiOBY
3aJIeXKHICTh MOH-HYKJIOHHOT KOHCTAHTH 3B’SI3KY.
Knrouosi cnosa: snepHi CUIH, T-ME30HH, PP- U NP-PO3CisSHHSI, TIOH-HYKJIOHHI KOHCTaHTH.

V. A. Babenko, N. M. Petrov
M. M. Bogolyubov Institute for Theoretical Physics, National Academy of Sciences of Ukraine, Kyiv
CHARGE DEPENDENCE OF THE PION-NUCLEON COUPLING CONSTANT

On the basis of the Yukawa potential we study the pion-nucleon coupling constants for the neutral and charged pions
assuming that nuclear forces at low energies are mainly determined by the exchange of virtual pions. We obtain the

charged pseudovector pion-nucleon coupling constant fni :0.0804(7) by making the use of experimental low-energy

scattering parameters for the singlet pp- and np-scattering, and also by use of the neutral pseudovector pion-nucleon
coupling constant fnz0 :0.0749(7). Corresponding value of the charged pseudoscalar pion-nucleon coupling constant

g; / 47 =14.55(13) is also determined. This calculated value of the charged pseudoscalar pion-nucleon coupling con-

stant is in fully agreement with the experimental constant g; / 47 =14.52(26) obtained by the Uppsala Neutron Research

Group. Our results show considerable charge splitting of the pion-nucleon coupling constant.
Keywords: nuclear forces, -mesons, pp- and np-scattering, pion-nucleon constant.

REFERENCES

1. Khyul'ten L., Sugavara M. The problem of two nucle-
ons interaction // Structure of the atomic nucleus /
Trans. from English; Ed. A. Davydov. - Moscow: IL,
1959. - P. 7 - 165. (Rus)

2. Bor O., Mottel'son B. Structure of the atomic nucleus.

Vol. 1. - Moscow: Mir, 1971. - 456 p. (Rus)

3. Ericson T., Weise W. Peonies and nucleus. - Moscow:
Nauka, 1991 - 512 p. (Rus)

4. Koch R., Pietarinen E. Low-Energy ntN Partial Wave
Analysis // Nucl. Phys. - 1980. - Vol. A336, No. 3. -

142



0 3APSIOBOM 3ABUCUMOCTU KOHCTAHTBI

P. 331 - 346.

5. Kroll P. Phenomenological Analysis of Nucleon-Nu-
cleon Scattering // Physics Data. Vol. 22-1 / Ed. H.
Behrens and G. Ebel. - Karlsruhe: Fachinfor-
mationszentrum, 1981. - P. 1.

6. Bergervoet J.R., van Campen P.C., Klomp R.A.M. et al.
Phase Shift Analysis of All Proton-Proton Scattering
Data Below T = 350 MeV // Phys. Rev. - 1990. -
Vol. C41, No. 4. - P. 1435 - 1452,

7. Stoks V., Timmermans R., de Swart J.J. Pion-Nucleon
Coupling Constant // Phys. Rev. - 1993. - Vol. C47,
No. 2. - P. 512 - 520.

8. de Swart JJ., Rentmeester M.C.M., Timmermans
R.G.E. The Status of the Pion-Nucleon Coupling Con-
stant. - arXiv:nucl-th/9802084, 1998. - 19 p.

9. Machleidt R., Slaus I. The Nucleon-Nucleon Interac-
tion // J. Phys. - 2001. - Vol. G27, No. 5. - P. R69 -
R108.

10. Arndt R.A., Briscoe W.J., Strakovsky I.I. et al. Disper-
sion Relation Constrained Partial Wave Analysis of
N Elasticand TN — nN Scattering Data: The Bar-

yon Spectrum // Phys. Rev. - 2004. - Vol. C69, No. 3. -
P. 035213.

11. Arndt R.A., Briscoe W.J., Strakovsky I.1., Workman R.L.
Extended Partial-Wave Analysis of mN Scattering
Data // Phys. Rev. - 2006. - Vol. C74, No. 4. -
P. 045205.

12.Bugg D.V. The Pion Nucleon Coupling Constant // Eur.
Phys. J. - 2004. - Vol. C33, No. 4. - P. 505 - 509.

13.Baru V., Hanhart C., Hoferichter M. et al. Precision

Calculation of Threshold ©~d Scattering, TN Scat-
tering Lengths, and the GMO Sum Rule // Nucl. Phys.
-2011. - Vol. A872, No. 1. - P. 69 - 116.

14. Rahm J., Blomgren J., Condé H. et al. NP Scattering

Measurements at 162 MeV and the NN Coupling
Constant // Phys. Rev. - 1998. - Vol. C57, No. 3. -
P. 1077 - 1096.

15.Sliv L.A. // 1zv. AN SSSR. Ser. fiz. - 1974. - Vol. 38,
Iss. 1.-P.2-14. (Rus)

16. Ericson T.E.O., Rosa-Clot M. The Deuteron Asymp-
totic D-state as a Probe of the Nucleon-Nucleon Force
// Nucl. Phys. - 1983. - Vol. A405, No. 3. - P. 497 - 533.

17. Miller G.A., Nefkens B.M.K., Slaus I. Charge Sym-
metry, Quarks and Mesons // Phys. Rept. - 1990. -
Vol. 194, No. 1-2. - P. 1 - 116.

18. Beringer J. et al. (Particle Data Group). Review of
Particle Physics // Phys. Rev. - 2012. - Vol. D86, No. 1.
- P. 010001.

19. Babikov V.V. Phase method in quantum mechanics. -
Moskva: Nauka, 1976 - 288 p. (Rus)

20. Sitenko A.G., Tartakovskij V.K. Lectures on the nucleus
theory. - Moscow: Atomizdat, 1972. - 352 p. (Rus)
21.Lokk V., Mizdej D. Particle physics of intermediate en-

ergies. - Moskva: Atomizdat, 1972. - 288 p. (Rus)

22.Babenko V.A., Petrov N.M. // Yadernaya fizika. - 2007.
- Vol. 70, Iss. 4. - P. 699 - 705. (Rus) [Babenko V.A.,
Petrov N.M. Determination of Low-Energy Parameters
of Neutron-Proton Scattering on the Basis of Modern
Experimental Data from Partial-Wave Analyses //
Physics of Atomic Nuclei. - 2007. - Vol. 70, No. 4. -
P. 669 - 675].

23.Babenko V.A., Petrov N.M. // Yadernaya fizika. - 2010.
-Vol. 73, Iss. 9. - P. 1545 - 1553. (Rus) [Babenko V.A.,
Petrov N.M. Determination of Low-Energy Parameters
of Neutron-Proton Scattering in the Shape-Parameter
Approximation from Present-Day Experimental Data //
Physics of Atomic Nuclei. - 2010. - Vol. 73, No. 9. -
P. 1499 - 1506].

24. Rahm J., Blomgren J., Condé H. et al. np Scattering
Measurements at 96 MeV // Phys. Rev. - 2001. -
Vol. C63, No. 4. - P. 044001.

25.Bugg D.V., Carter A.A., Carter J.R. New Values of

Pion-Nucleon Scattering Lengths and f ® // Phys. Lett.

-1973. - Vol. B44, No. 3. - P. 278 - 280.

26. Haidenbauer J. The Nucleon-Nucleon Interaction //
Braz. J. Phys. - 2004. - Vol. 34, No. 3A. - P. 845 - 849.

27.Naghdi M. Nucleon-Nucleon Interaction: A Typi-
cal/Concise Review // Physics of Particles and Nuclei -
2014. - Vol. 45, No. 5. - P. 924 - 971.

28. Babenko V.A., Petrov N.M. // Yadernaya fizika. - 2005.
- Vol. 68, Iss. 2. - P. 244 - 258. (Rus) [Babenko V.A.,
Petrov N.M. Description of Scattering and of a Bound
State in the Two-Nucleon System on the Basis of the
Bargmann Representation of the S Matrix // Physics of
Atomic Nuclei. - 2005. - Vol. 68, No. 2. - P. 219 - 233].

29. Hackenburg R.W. Neutron-Proton Effective Range Pa-
rameters and Zero-Energy Shape Dependence // Phys.
Rev. - 2006. - Vol. C73, No. 4. - P. 044002.

Hapiitna 09.10.2014
Received 09.10.2014

143



