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

AAEPHA ®I3UKA

YK 539.17 https://doi.org/10.15407/jnpae2015.02.136

B. A. babenko, H. M. IleTrpos
Hucmumym meopemuyeckoui pusuxu um. H. H. Bozonobosa HAH Yxpaunvl, Kues
0 3APSJIOBO 3BABUCUMOCTHU KOHCTAHTHI IMOH-HYKJIOHHOM CBS3U

B npeamnonoxeHuy, 4To SAEpHbIE CHIIBI B CHCTEME ABYX HYKJIOHOB MPU HU3KUX YHEPIHAX 00YyCIIOBICHBI B OCHOBHOM
0OMEHOM BHPTYaJIbHBIMU T-ME30HAMH, Ha OCHOBE NOTeHIMarta FOkaBbl MCCIEAYIOTCS KOHCTAHTHI NMUOH-HYKIOHHON
CBSI3U JJIS1 HEUTPANBHBIX U 3apsDKEHHBIX T-ME30HOB. VICHONb3ys peKOMEHOBaHHBIE HA JAHHBIH MOMEHT IKCIEPHUMEH-
TaJIbHbIE 3HAYE€HUSI HU3KOOHEPTeTHUECKUX CHUHIVIETHBIX TapaMeTpoB PP- U NP-paccesHusl, a TAKKe 3HAUCHHE TICEBJJOBEK-

TOPHOHN MTHOH-HYKJIOHHON KOHCTAHTBHI CBSI3H U HEUTPAIBHBIX T-ME30HOB f:o = 0,0749(7), MOJTy4YeHO 3HAYEHHUE 3aps-
JIOBOI1 IICEBAOBEKTOPHOMN MUOH-HYKJIOHHOW KOHCTAHTHI CBS3H f:t =0, 0804(7) , KOTOPOMY COOTBETCTBYET IICEBIOCKA-

JISpHAs NHOH-HYKJIOHHAS KOHCTaHTa ( :t /4w =14,55 (13) . PaccuntanHoe HaMU 3HaYCHHE TICEBIOCKATSIPHON MTHOH-HYK-

JIOHHOW KOHCTAHTBI CBSI3H JAJIS 3apSDKSHHBIX 7T'-ME30HOB MOJNHOCTBIO COTJIACYETCS ¢ SKCIEPUMEHTAIBHOW KOHCTaHTOM
g it [ 4n = 14,52(26) , KoTopas OblIa omnpeeneHa Y MIcaabCKOW TPYIIONH HEUTPOHHBIX nccienoBanuil. IlomydenHsie pe-

3yJbTAaThl CBUACTCIILCTBYIOT O CyHIeCTBeHHOﬁ 3ap$1z[030171 3aBUCUMOCTH HI/IOH-HyKJIOHHOﬁ KOHCTAHThI CBA3H.
Knrouesvie cnosa:. SIACPHBIC CUJIBI, T-ME€30HBI, PP- U NP-pacCesaHus, TMOH-HYKJIOHHBIC KOHCTAHTHI.

1. KoHCTaHTBI MMOH-HYKIOHHOW CBSI3U SBJISIOTCS
(dyHIaMeHTaIbHBIMUA (U3UUYECKUMH XapaKTEPUCTH-
KaMH  CHWJIBHOTO  SJEPHOTO  B3aMMOJEHUCTBUS.
Nmerorcss nBa BUAA NHOH-HYKIOHHBIX KOHCTAHT
CBA3U — IICEBJOBeKTOpHas f_ 1 mceBmockamspHas

g o KOTOpPELIC CBs3aHBbI COOTHOIICHUEM

g?/4n=(2M, /m_ )" f2 ,rae M, u m_ — maccer
HYKJIOHa M T-ME30Ha COOTBETCTBEHHO. IIMOH-HYK-
JIOHHBIE KOHCTAHTBI CBS3HM MIPAIOT BAXXHYIO POJIb B
WCCIIEIOBAHNAX HYKJIOH-HYKJIOHHOTO M THOH-HYK-
JIOHHOTO paccesHus, B CBSI3U C YeM UX H3YUEHHIO U
YTOUHEHHIO WX 3HAYEeHUH yzaensiercs: OONbIloe BHU-
MaHHWe Ha IPOTSHKEHUU MHOTHX jecstunetnii [1 - 17].
Oco0eHHO Ba)XKHBIMH NHOH-HYKJIOHHBIE KOHCTaHTHI
CBSI3U SIBJISIIOTCS IS IACPHON (DPU3UKU HU3KHX DHEP-
ruid. BaxxHOCTB 3THX (pr3HUeCKUX BENWYMH CBs3aHA
Mpeskze BCero ¢ TeM (akTOM, UYTO T-ME30HBI SIBIIA-
I0TCS CaMbIMHU JIETKUMH M3 ME30HOB U BCIEACTBHE
3TOro 0OMEH TT-ME30HaMH OlpeaessieT Haubosee Xo-
pOIIO HW3BECTHYIO, CaMyl0 JajJbHOACHCTBYIOIIYIO
4acTh HYKJIOH-HYKJIOHHOTO B3aMMOJEWCTBUS — €ro
OJITHOTIMOHHBIN «XBOCTY.

TakuM 00pa3oM, MOCKOJBbKY T-ME30H SIBISETCA
HanOoJiee Ba)KHBIM ME30HOM ISl OOBSICHEHUS SAEp-
HBIX CHJI, TO BCJIEZCTBHE ITOIO IOHUMaHHE U TOYHOE
KOJIMYECTBEHHOE OOBSICHEHHE CBSI3M M B3aMMOJEH-
CTBHSI T-M€30HA C HYKJIOHOM SIBJISIETCS KJIIOUEBBIM U
CYIIECTBEHHO BaXXHBIM I TIOCTPOCHUS TEOPUH
CHJIBHOT'O SIJIEPHOTO B3aMMOIeHCTBU B 1iesioM [ 1 - 3].
Ecau npu 3ToMm B 70 - nepBoii nonoBune 80-X IT. Ipo-
LUJIOr0 BeKa HaOIoJanock HEKOTOPOE corjacue OT-
HOCHUTEIHHO BETMUYNHBI KOHCTAHTHI MMOH-HYKJIOHHON
CBSI3M, KOTOpas B OCHOBHOM CUHTAJIaCh 3apsOBO-
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HesaBucHMOit U paBHO# (> /4n =145 [2 - 5], To B
JabHEHIIeM CUTYyalusl CyLIECTBEHHO M3MEHWIAch U
nepecrana ObITh CTONb OJHO3HAYHO# [6 - 14]. Tak, B
90-x rr. npouwuioro cronetus: HulimereHckoi rpynmoit
ObLT OonyONMKOBaH psd paboT [6 - 8], B KOTOPHIX Ha
OCHOBE DHEPreTHYECKH 3aBHCUMOT0 MTapIHaIbHO-BOJI-
HoBoTO aHam3a (PWA) naHHBIX HyKIOH-HYKJIOHHOTO
paccesHUd JI1 HEUTpalbHOM WM 3apsi0BOM MHOH-
HYKJIOHHBIX KOHCTAaHT CBSI3U OBbUIM MOJIy4eHBI 3Haue-
HUS gio 141 =1347(11) u g:t /41=1354(5), Ko-
TOpBIE OKa3aJIUCh Ha 7 % MEHBIIIE MTOJTyYeHHBIX paHee.

IIpu 5TOM HelTpasibHAs U 3aps10Basi KOHCTAHTHI B
paborax HuiiMereHckoii rpymiibl MPaKTUYECKU COB-
NaaloT MeKAY COOOH B Ipeesnax MorpeHoCTH, 4To
B OTIPE/IETICHHON CTENEHH MOATBEPKIAET 3apSA0BYIO
HE3aBHCUMOCTh 3THX BEIHUNH. AHaJIOTHYHbIE OoJiee
HU3KME 3HAYECHMSI 3aps0BON KOHCTAHTHI MHMOH-HYK-

JIOHHOW CBS3HU gii /4n~13,7+13,8 O6pun TONY-

YeHbI TaKke B psje Apyrux padot [10 - 13]. B to xe
BpeMsl TpYNNOM HEUTPOHHBIX HCCIEIOBAaHUN B
VYuncane [14] ObUlO MOJIy4eHO HAMHOTO OOJIbIlee
3HaYEHHE 3apsA0BOM MUOH-HYKIOHHONW KOHCTaHTBI

CBSI3U gf{i /47 :14,52(26) , UYTO CYIIECTBEHHO

MpPEeBBINIACT OOIICHPUHITOS 3HAYCHUE HEUTPATIbHOM
MHOH-HYKJIOHHON KOHCTAHTBI CBSI3H
gio /4n=13,55(13), noilyueHHoe B pabote [6] Ha
ocHOBe (Pa30BOr0 aHAIN3a MPOTOH-IIPOTOHHOTO Pac-
cestHMs IIpH SHeprusx B obnactu T, <350 MaB. Ta-
KUM 00pa3oM, Ha JaHHBIH MOMEHT KpaiHe BaYKHBIM U
(GyHIaMEHTaJIbHBIM BOMPOCOM SIBJISIETCS BOIMPOC O

BO3MOKHOM 3apsA10BOI 3aBUCUMOCTH MTUOH-HYKIIOH-
HOW KOHCTaHTHI CBSI3W HJIU, MHAYe TOBOPS, 00 OTIIH-
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0 3APSIOBOM 3ABUCUMOCTU KOHCTAHTBI

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

B nmanHoif paboTre KOHCTaHTHI MUOH-HYKJIOHHOH
CBSI3U AJIS1 HEWTPAIbHBIX M 3apsSKEHHBIX TT-ME30HOB
WCCIEAYIOTCd HaMH C HCIOJB30BAHHEM JaHHBIX O
HYKJIOH-HYKJIOHHOM B3aUMOJEHCTBUM TNPU HU3KHUX
sHeprusix. B Hacrosamee Bpemst anst onucanust 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
TSOKEIBIMA 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 BUPTyaJbHBIMU T-ME30HAMH, B
Hacrosmie padore st ommcanus NN-B3ammomeii-
CTBUS UCIIONIB3YETCSI XOPOIIIO U3BECTHBIN MOTEHITHA
IOkaBpI, HEMOCPENCTBEHHO CIEAYIONIMNA U3 ME30H-
Hou Teopuu mouss [1 - 3]. IIpu sToM mapamerpsl
UCIIOJIb3YEMOro NoTeHIuana — rirybuna V, u paauyc

R — cormacoBaHEbI ¢ HU3KOOHCPICTUICCKUMU I1apa-
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 ffi W HEUTpallbHYIO fnzO M30BEKTOPHBIC

[TUOH-HYKJIOHHbIE KOHCTaHTHI CBSI3H.

2. CoryiacHO ME30HHOW TEOPHUH TOJS CHIIBHOE
SIIEPHOE B3aUMO/IEICTBHE MEXy IBYMSI HYKJIOHaMHU
00YCJIOBJIEHO B OCHOBHOM OOMEHOM BUPTYaJbHBIMU
T-ME€30HaMH, KOTOPbIE ONPEACIIOT AalbHOACHCTBY-
fomyto  4dacth NN-B3aumMoneHCTBHS ¥ COOTBET-
CTBEHHO HYKJIOH-HYKJIOHHO€ paccesHue MpPH CaMbIX
HU3KUX dHeprusx. HyKIIOH-HyKJIOHHBII MOTEeHIAI,
CJEeIYIOIUI U3 ME30OHHON TEOPUH OIS — HOTEHIUA
IOxkagbl, umeert Buz [1 - 3]

e
ur

V(r)z—VO 1)

B dopmyne (1) I sBisercss pacCTOSHHEM MEXIY
JIBYMsI HyKJIOHAMH, a BEJIMYMHA |L CBs3aHa C Maccou

T-ME30Ha M_ COOTHOLIEHHEM

m_C
=z 2
h== 2

rie C — CKOpPOCTh CBEeTa; /i — MpUBEEHHAs IIOCTOSH-
Has [lnanka. Ilpu 3TOM pamuyc AeMcCTBUS SOEPHBIX
cun R oOpaTHO TIpoITOpIMOHATICH Macce T-Me30Ha U
SIBJISIETCS] MAJIOM BEIMUMHOMN

= ~14dm. 3)

dakTuvecku paanyc AeUCTBHUS AACPHBIX CHI R coB-
NajaeT ¢ KOMOTOHOBCKOW AJTMHOM BOJHBI T-ME30HA.
I'nmy6una norennuana (1) V, cBsa3ana c 6espasmep-
HOH TCEBIOBEKTOPHOW MHOH-HYKJIOHHONW KOHCTAHTOMN
c3u f_mpocteiM cooTHOmeHueM [1 - 3, 9, 15]

V,=mc*f’. 4)

Takum obpa3om, Macca m-Me€30Ha M_ YU MHOH-HYK-
JIOHHAsI KOHCTaHTa CBA3M f_ SIBIAIOTCS OCHOBHBIMHU
XapaKTEPUCTUKAMU NHOH-HYKIOHHOTO B3anMOZCH-
CTBHS, KOTOPBIE UIPAIOT CYIECTBEHHYIO POJb B UC-
CJIEI0BAHUSAX HYKJIOH-HYKJIOHHOT'O U ITHOH-SIIEPHOTO
B3aumoercteus [1, 3,9, 17].

[IBa 3apsKEHHBIX NPOTOHA IPHU B3aUMOJEHCTBUU
0OMEHMBAIOTCS HEWTPANbHBIM T'-ME30HOM. B 5ToM
ciyyae napamerpsl moteHiumana FOkassr (1) p,, u

V" B cootBercTBHH ¢ hopmynamu (2) u (4) onpene-
JIAIOTCSA MacCOM HEUTPAIIbHOT O n°-Me30Ha M , ¥ KOH-
CTaHTOU CBSI3HU fn0 . B ciyuae xe B3aumonelcTBuUsA

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

HUM napamMeTpos notennuana (1) p,, u V,* crenyer

KCIIONBb30BaTh [16] ycpeqHeHHbIe 3HAUCHHSI MACCHI
T-Me30Ha

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

" KBaJgpara HHOH-HyKHOHHOﬁ KOHCTAHTHI CBA3H

1
f2 =§(f; +212). (6)

[IpuBeneM 37ech 3KCIEPUMEHTANbHBIE 3HAUYCHHS
Macc HyKJIOHOB U ME30HOB, a TaKXe 3HaUeHUE BEIIH-
9UHBI /IC, KOTOPBIMU OyJieM MOJB30BaThCS B Jallb-
HEWIIEeM NpHU CIIECIYIOUIUX pacyeTax:

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

(7)

m, =134,9766 MsB/c*>, m_, =139,57018 MaB/c*,
(8)
hc =197,3269718 MoB- dm, ©)
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rae M p nu Mn — MAacCChbl IPOTOHA 1 Heﬁ’I‘pOHa COOT-
BETCTBCHHO, mno n mni — MacCChbI HCfITpa.]'IBHOI‘O u 3a-

PSDKEHHOTO TT*-Me30Ha COOTBETCTBEHHO. Bee 3Haue-
HUs pusuyeckux BenuuuH B opmynax (7) - (9)
B3ATHl HAMHU W3 TOCIIeTHETO 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 jmuHe pacce-
AHUA @, W o(dekTuBHOMY paauycy I, . IIpu stom

13 SKCIIEPUMEHTAIBHBIX 3HAUCHUHN SEPHO-KYIOHOB-
CKUX HU3KO3HEPTeTUYECKHUX MapaMeTpoB PP-pacces-
HHAS HEOOXOIUMO HCKIIOUUTH ITOMPAaBKH, O0YCIIOB-
JICHHbIE BJIEKTPOMAarHUTHBIM B3auMmoJieiictBueM. [1o-
CJIe MCKJIFOUEHUS] 3TUX IIONMPABOK 3HAYEHHS YHCTO
SIEPHBIX [UTMHBI paccesHus &, U9 QexTuBHOrO pa-

muyca f, Ui OPOTOH-IIPOTOHHOIO PACCEesHMs OKa-

3BIBAOTCS paBHBIMU [17]

a,, =—17,3(4) ®u, (10)

M = 2,85(4) dm. (11)
Ucnons3ys meton ¢azoBeix GyHkuuii [19] u 3Haue-
Hus mapameTpoB pp-paccestaust (10), (11) B ciyyae mpo-
TOH-TIPOTOHHOTO B3aWMOZEHCTBUS TOJIYYUM CIEIYTO-
e 3HaYeHHs apaMmeTpoB noreHmana FOkassl (1):

W,y =0,8393(4) v, (12)

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

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

m’, =165,6108 MoB/c’ (14)

(1) =0,2707, (15)

YTO TOPa3o OOJBIIE UX IKCIIEPHUMEHTAILHBIX 3HAYe-
HUN

m_, =134,9766 MaB/c” [18], (16)
f =0,0749(7)[6]. (17)

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.
Jlns notennuana KOkaBel, B COOTBETCTBHU 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 7I-ME30HOB

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

B cBs3M C BBIIEU3I0KEHHBIM 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 HPOTOH-IPOTOHHOIO B3aUMO-

NEHCTBHS [, ¥ Ve

Mop =~ —Hpp » (26)
. T2
VP = n 1 AL (27)

OTHollleHHE CpeaHell Macchl T-Me30Ha My K
Macce HeHTpaTbHOro T'-Me30Ha M, B COOTBETCTBUN

¢ dhopmynamu (5) u (8) cocTaBisieT BEIHUUNHY

Mz

=1,0227. (28)

T[D

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

a,, =-23,71(2) dum (29)



0 3APSIOBOM 3ABUCUMOCTU KOHCTAHTBI

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

HUs MapaMeTpoB [, 1 V* !

by, = 0,8584 D, (30)

VP = 48,0742 MbB . (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-paccesHust a,,

— OBLJIO MCIOJBL30BAaHO HAMU JUIS pacueTa IiTyOuHbBI
noreHnuana KOkaBbl CUHTJIETHOTO HEHTPOH-TIPOTOH-
HOTO B3auMozeiicTBus V", B TO BpeMsl KaK pauyc
3TOro TMOTEHIMaja U COOTBETCTBYIOIIUN €My Mapa-
MeTp ., ObUI HaiaeH mo dopmye (26) ¢ yuerom
dhopmyn (12) u (28). [Janee paccunTaHHOE HaMU Ta-
KHM 00pa3oM 3HaueHHE TJIyOWHBI IIOTCHIIMAJA
FOkaBer V,* OyIer HCHONBb30BAHO IS HAXOKICHHUS
YCPEAHEHHOM TMHOH-HYKJIOHHOW KOHCTaHTBI CBS3U
f? B cooTBercTBHM ¢ hopMyJIOii (27) U TICEBIOBEK-
TOPHOM MHUOH-HYKJIIOHHON KOHCTaHThI CBA3HU f:t TS

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

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

Hau-

Iy =2,695®um, (32)

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

Mo =2, 70(9) ®m. (33)

3Ha4YeHHsI CUHTJIETHBIX JJIMHBI NP-paccestHust (29)

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

CyIOTCs €O 3HaueHHaMH &, =—23,7154(80) Om u

Mo = 2,706(67) ®OM , KOTOpBIC HEAABHO OBLIN TOJY-

4yeHbl HaMu [22, 23] ¢ UCIOJIb30BaHUEM IKCIICPUMEH-
TaNBHBIX CEYeHUH NP-paccestHus B 00JacTH KIBHBIX
SHEPrui M 3KCIEPUMEHTAJIbHBIX 3HAYECHUI XapakTe-
puctuk aedtpona. Takum oOpa3oM, HCIIOIL30BAHHUE
9KCIIEPUMEHTAIBHBIX 3HAYEHUH Macc HEHTpaIbHOIO
1 3apsDKEHHOTO M-ME30HOB (8) MPUBOIUT K COTIIACO-
BaHHOMY ONHUCAHUIO MPOTOH-TIPOTOHHBIX U HEUTPOH-
MPOTOHHBIX IKCIIEPUMEHTANBHBIX JaHHBIX B 00IaCTH
HU3KUX SHEPIUM.

N3 dhopmyn (6) u (27) creayer BayKHOE COOTHOIIIE-
HUE, CBA3BIBAIOIIEe IICEBIOBEKTOPHBIE NMHOH-HYK-

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

f2 :l 3V0np Hop
Vv, Hop

1(f2. (34)

2

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 KOHCTaHTBI CBS3U fﬂzi IOJy-

YHUM 3HAYCHHUC

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

HCGBI{OCK&J’IHPHI)IG IMMOH-HYKJIOHHBIC KOHCTAHTLIL
CBs3HU gio n g:t CBs3aHBI C IICEBAOBEKTOPHBIMH KOH-

CTAHTaMH CBSI3H f:o u fnzi COOTHOMIEHHSIMH [9]

2

% (2M

A (36)
2, M, +M
i; - g2 37)

Taxkum o0pa3oM, B COOTBETCTBUH ¢ (hopMmyiamu
(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:

95

= =13,55(13), 38
47 ( ) (38)
gz

= =14,55(13). (39)

T

HaitneHHoe Hamu 3HauY€HHE TMICEBIOCKAISAPHOMN
MHUOH-HYKJIIOHHOM KOHCTaHTBl CBS3U 3apsAyKEHHOIO
n°-Me30Ha (39) MOIHOCTBIO COTrjiacyercs ¢ 3KCIepU-
MEHTAJIILHOW KOHCTAHTOM

gz
= =14,52(26),
4t

(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

2

g

~ =136, (41)
T
2
e _144, (42)
4n

MOJTy4YeHHBIMU B 0030pHOH paboTte [9] (Moxens E) Ha
OCHOBE aHajM3a SKCIEPUMEHTAIBHBIX XapaKTepH-
CTHK JEWTpPOHAa W aHaIM3HUPYIOMIHUX CIHOCOOHOCTEH
MIPOTOH-TIPOTOHHOTO paccesHus. CTonb XOpolIee co-
rJlacue, Mo-BUIAMMOMY, HE SIBISIETCS CIy4yailHBIM, a
XapaKTepu3yeT COTIaCOBAaHHOCTh BCEH COBOKYITHO-
CTH HCIOJIB3YyEeMBIX IKCIIEPUMEHTAIBHBIX TaHHBIX 110
HYKJIOH-HYKJIOHHOMY U IHOH-HYKJIOHHOMY B3aHUMO-
neiicTBuio. OTMETHM TIPH 3TOM, 4TO 3HadeHus (41) u
(42) KOHCTaHT NMUOH-HYKJIOHHON CBSA3U OBIIM MOIY-
YeHbl B 0030pe [9] Ha OCHOBE NPEAIOIOKEHUS O 3a-
PSII0OBOM pacIIeNICHU 3TOM BENWYMHBI WM, HHAYE
TOBOPSL, 00 OTIIMYMHU APYT OT Apyra KOHCTAHT MHOH-
HYKJIOHHOW CBSI3M JJISl HEUTPaJIbHBIX U 3apsKEHHBIX
T-ME30HOB.

Takum 00pa3oM, MOITYYEeHHOE B HACTOSIIEH pa-
00Te 3HauUeHHE 3apAAOBON KOHCTAHTHI TMOH-HYKJIOH-
HOH cBsi3U (39) OIIyTHMO OTIUYAETCS OT 3HAYCHUS
MHOH-HYKJIOHHOM KOHCTaHTBI CBSI3M JUIsl HEUTpasb-
HBIX 7TU-ME30HOB (38). B oTHOCUTENBHBIX €AMHHIIAX
3TO OTIIMYHUE COCTABISIET ~7 %, YTO CBUACTENBCTBYET
O CYILIECTBEHHOH 3apsAAoBOH 3aBUCHUMOCTU IIHOH-
HYKJIOHHOW KOHCTAHTHI CBS3H.

3. C y4eroM TOro, 4TO AJepHbIE CUIIbI B HYKJIOH-
HYKJIOHHOW cHCTeMe 00YCIIOBJIEHBI B OCHOBHOM 00-
MEHOM BHPTYaJbHBIMH T-ME30HAMH, B HACTOSIIEH
paboTe u3ydeHa CBsI3b MEX/1y BeITUUNHAMH, XapaKTe-
PHU3YIOIIMMY MTMOH-HYKJIOHHOE Y HYKJIOH-HYKJIOHHOE
B3aumozeiicteue. IloayyeHo cooTHomIEHHE, CBS3bI-
BalOllle€ M30BEKTOPHbIE MHOH-HYKJIOHHBIE KOH-
CTaHTBl CBSI3W [UI 3apSKEHHBIX M HEWTPAJIBbHBIX
T-ME30HOB C TJyOMHOW HOTEHLHUAJIOB, OIMCHIBAO-
mux Np- 1 pp-B3aumoneicTeue. Mcnonb3ys peko-
MEHJOBaHHbIE Ha JaHHBII MOMEHT 3HA4eHHS YUCTO

SICPHBIX JUIMHBI PP-paccesHus &, = —17,3(4) OMm
u spdekrnBHoro pammyca r, =2,85(4)Dm, a
TaKKe SKCIEPUMEHTAILHOE 3HA4YeHUE CHHIJICTHOM
JUIMHBL NP-paccesnus &, = —23, 71(2) ®wm u 3Hade-

HHUC HCGBHOCKaﬂﬂpHOﬁ HPIOH-HyKJ'IOHHOfI KOHCTAHTBI
CBA3U JUIA HeﬁTpaﬂLHBIX TT-MC30HOB

gio /47t=13,55(13) [6] HamMu moMy4YeHO 3HAUYCHUE

3apsiIOBOM  MMOH-HYKIIOHHOW — KOHCTAHTBI
2
9. /47 =14,55(13). DT0 3HAaYEHHE XOPOIIO COTia-

CBsA3HU

Cy€TCsa C OKCIICPUMEHTAJIBHBIMHA 3HAYCHUAMU
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9. /4n=14,52(26) [14] u g° /4n=14,74(33)
[24], a Tarke C HaliIcHHBIM paHee 3HAYCHUEM
gii /47 =14,28(18) [4, 25]. B T0 Ke Bpems moiy-

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

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

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

972% / 4Tc=14,55(13) 3HAYEHHUS 3apsI0BOM ITHOH-

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.

Crnenyer 0co00 OTMETHTB, YTO OCHOBHBIE PE3YJIb-
TaThl pabOTHl MOJXYYEHBl B COOTBETCTBHU C HAIUM
IJIaBHBIM TPEAINOI0KEHUEM O TOM, YTO HCIOJbB30-
BaHHBIE HAMU AJIS1 COOTBETCTBYIOIIMX BETHYMH KO3 (-
(ULMEHTH TPONOPLUHOHATBHOCTH b M d HMEIOT B
TOYHOCTH OJIHH U T€ K€ 3HAYCHUS ATl HEUTPaIbHBIX
U 3apsOKEHHBIX TT-Me30HOB. C Hallel TOYKH 3pEHHs
3TO MPENNOI0KEHUE SBISIETCS BIIOJIHE Pa3yMHBIM H
NPUBOIUT K BECbMa PasyMHBIM TEOPETHUECKHM pe-
3yJIbTaTaM pacyeToB, KOTOPbIC OYE€HBb XOPOIIIO COTJia-
CYIOTCSl C PSIOM COOTBETCTBYIOIIUX JKCIIEPHMEH-
TaJbHBIX 3HAYEHUI pacCMaTpUBAEMBIX BEITHYHH.

B Hacrosiiee BpeMsi HaMu IPOBOAUTCS PsiIl pac-
YEeTOB MUOH-HYKJIOHHBIX KOHCTAHT CBSI3M Ha OCHOBE
0oJiee COBpEMEHHBIX M PEANTUCTHYHBIX SIICPHBIX HYK-
JIOH-HYKJIOHHBIX MOTEHLIUAJIOB, YEM HCIIOIb30BaH-
HEIH B HacTosmel padore morennuan FOkassl. [Ipen-
BapUTENIbHBIE PE3YJIBTAThI 3TUX PACUETOB CBUIETEIIb-
CTBYIOT O TOM, YTO Pe€3yJIbTaThl MTOTYYarOTCsl OJTHO-
CThIO QHAJOTMYHBIMA M OJIM3KMMHU TOJYYCHHBIM B
JIAaHHOW cTaThe, HO yke 0e3 MCIOJIb30BaHUs BbIIIE-
YKa3aHHOTO MPEANON0KEHHs 0 Koadduirentax npo-
MOPLMOHATIBHOCTHU b 1 d. Pe3ynbTaTsl 3TUX pacyeToB
OyIyT OMyOIMKOBAHBI B HAIIIUX ITOCIIEIYIONTHX pabdo-
Tax. ['TaBHOHM e 1eNbI0 HacTosIed paboThl OBUIO
MOKa3aTh, YTO YK€ MpOCTEHIINi Hanboee U3BECT-
HBII U LIMPOKO IPUMEHSIEMbIN KJIACCUYECKUI MOTEH-
yan saepHod Gusnku — noreHnman FOkaBel — naet
OUYCHb XOpOLIME M pa3yMHBbIE pe3yJbTaThl I pac-
CMaTPUBAEMBIX M PACCUMTHIBAEMBIX KOHCTAHT ITHOH-
HYKIIOHHOU CBSI3M B paMKaX BeCbMa pa3yMHOI'0O U JIO-
TMYHOTO TEOPETUYECKOTO MPEAIONOKEeHUsT 00 01u-
HAaKOBBIX 3HAYCHMSAX HCIIOJIB3YEMbIX KO3((HUINEH-
TOB MPOIOPIIUOHATIBHOCTH b ¥ d IS HEUTPaAIbHBIX U
3apsDKEHHBIX TT-ME30HOB. B CBSI3M C BBIIEU3II0KEH-
HBIM OTMETHM TaKke, YTO BONPOC O BEIOOpE H
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HCIIOJIL30BAHMHN HanboJjiee ageKBaTHOIO M 0OOCHO-
BAaHHOTO SJICPHOTO TOTCHIMATA B3aUMOJCHCTBUS
JIBYX HYKJIOHOB, KaK M BOIPOC O COOTBETCTBYIOIIMX
AKCIIEPUMEHTAIBHBIX HYKIOH-HYKJIOHHBIX JTaHHBIX,
MIPOOJDKAET OCTABAThCSA OJHUM M3 HAUOOJIee CIIOXK-
HBIX, aKTYaJbHBIX U (PYHIAMCHTAIBHBIX 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]. BeneacTBue 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-HYKJIOH-
HbIX M HYKJIOH-HYKJIOHHBIX HH3KOOHEPIeTUYECKHX

MapaMeTpoB TO3BOJISIET CAETaTh BHIBOJ O TOM, YTO
HapyIICHUE 3aps10BOI HE3aBUCUMOCTH SACPHBIX CHIT
B OCHOBHOM SIBJISICTCSI CIISACTBHEM Pa3IMyus Macc U
MMUOH-HYKJIOHHBIX KOHCTAHT CBSI3M [T HEUTPAIIbHBIX
1 3apsDKEHHBIX T-Me30HOB. OnpeiesicHHbIE YKa3aHus
Ha 3¢ ()eKThI, BHI3BAHHBIC PA3JTUYNEM MACC HEHUTpaIIb-
HBIX U 3apSHKEHHBIX T-ME30HOB, KOTOPHIE TIPUBOJIAT K
HapyIICHUIO 3apsAJ0BON HE3aBHCHMOCTH SJIEPHBIX
cui, comepkarcs B paborax [1, 15]. IlomydeHusie
HaMU pe3yJIbTaThl MOKa3bIBAIOT, YTO OTIMYUE MAaCC
Ha 3,4 % ¥ TMOH-HYKJIOHHBIX KOHCTAHT CBsI3W Ha 7 %
JUTSI HSUTPAJIbHBIX M 3aPSAKCHHBIX T-ME30HOB IPUBO-
IUT K pasHUIE B JUIMHAX PP- U NP-paccesHus
Adgg =a,, —a,, =6,45®M, 9T0 B OTHOCHTEIBHBIX

enuannax cocrasiieT ~30 %. PazHocTs npoTOH-TIPO-
TOHHOTO ¥ HEUTPOH-TIPOTOHHOTO 3()(PEeKTHBHBIX pa-
JUYCOB pacCesHUs B HTOM CIydae COCTaBIIET
Alyg =T, =1, =0,150m.
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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
BipTYabHUMH TT-ME30HAMH, Ha OCHOBI moTeHniany FOkaBu HOCTIHKYIOTECS KOHCTAaHTH HIOH-HYKIOHHOTO 3B’SI3KY IS
HEWTpalbHUX Ta 3apsDKSHNX T-ME30HIB. BUKOpHCTOBYIOUN peKOMEHIOBaHI Ha JaHUH MOMEHT eKCIIepHMEHTAJIbHI 3Ha-
YeHHs HU3bKOCHEPIreTUYHHUX CHHIJICTHHX MapaMeTpiB PP- Ta NP-pO3CISHHS, a TAKOX 3HAUYSHHS IICEBIOBEKTOPHOI MiOH-

. o . 2 .

HYKJIOHHOI KOHCTAaHTH 3B’13Ky /Ul HelTpanbhnx n-me3oni f' =0, 0749(7), oTpuMaHO 3HaYeHHsI 3aPsI0BOI [ICEBIOBE-

KTOPHOT MiOH-HYKJIOHHOT KoHCTaHTH 38s13Ky f° =0, 0804(7) , sikoMy BiZIIOBi A€ [ICEBAOCKAIPHA IOH-HYKIOHHA KOH-
2 . . 3 2

cranta g, /4n :14,55(13) . Po3paxoBane HaMu 3HAaYCHHS TICEBIOCKANSPHOI MIOH-HYKIOHHOI KOHCTAHTH 3B SI3KY IS

3apsIDKEHUX TT*-ME30HIB TIOBHICTIO Y3TO/DKYEThCS 3 EKCIEPUMEHTAIFHOI0 KOHCTAHTOIO gii /4n :14,52(26) , sIka Oyna

BU3HAYCHA YTIICAIBCHKOIO TPYIOK HEHTPOHHUX AociikeHb. OTpHMaHi pe3ysibTaTH CBIAYATh PO CYTTEBY 3apsiOBY
3aJIeXKHICTh MOH-HYKJIOHHOT KOHCTAHTH 3B’SI3KY.
Kniouosi cnosa: snepHi CUii, T-Me30HH, PP- U NP-PO3CiSHHS, MIOH-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 f:r =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 f:o :0.0749(7). Corresponding value of the charged pseudoscalar pion-nucleon coupling constant
gji /4w =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 gji /41 =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, t-mesons, pp- and np-scattering, pion-nucleon constant.
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