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8 pHae T80p8Tll'18CKIIX pa6oT 6binO npeacKa3aHo CYll.l8CTBOBaHIIE, m!Ka Ha
/ 1/ 

3a.z:1 B ynpyroM 1T p -pacceHHIIII np11 BbICOKIIX SHeprllHX. TToMepaH'IYK nep-

Bbllt yKa3an Ha B03MO)KHOCTb cymecTBOBaHaa n11Ka Ha3a,l:I B ynpyroM 1T p -pac-
/2/ /3/ · 

ceHHIIII, 1p1160BblM I ¢payq11, renn-MaHHOM II 3axapll"G"a3eHoM Ha OCHOBe T80pllll 

KOMnneKCHblX yrnOBbIX MOM8HTOB 61,mo TaK)K8 noKa3aHo, 'ITO aon)KeH cyll.l8CTBO-

BaTb nllK Ha i800 B ynpyI'OM 1T n -paCC8HHIIII, 

B 1964-1966 r,r. nocneaoaana cep11H sKcnep11MeHTan1,H1,1x pa6oT, ycTaHOBIIBll.lllX 
:!: . 0 /4/ 

cyll.l8CTBOBaH11e MaKCIIMyMa B ynpyroM rr p -pacceHHIIII Ha 180 • Pa6oTa I 

i:-ae 113yqanoc1, ynpyroe 11+ p -pacceHHlle np11 4,0 1sa/c a aoaopoaHolt Ka!,iepe, 

coaep)KIIT nepaoe ·sKcnep11MeHTan1,Hoe yKa3aH11e Ha Han11q11e n11Ka Ha 180° B yrnoBOM 
+ /p 6/ 

·pacnpeaeneH1111 ynpyroro 77 p -pacceHHIIH. B pa6oTax ,lly6HeHcKolt rpynnbI ' , 

B KOTO.IJblX np11H11Man yqaCTlle aBTOp a11ccepTau1111, 61,mo anepBble 113MepeHO ,l:IHCpcpe-

peHUl!anbHOe ceqeH11e ynpyroro 11 + p -pacceHHIIH Ha yron 180° np11 3, 15, 4, 10 

•' II 4,85 rsa/c II caenaH Bb!B0,1:1 0 cyll.l8CTBOBaHIIII 3Ha'IIIT8nbHOI'O no aen11q11He II OCT-

poro nl!Ka B a11cpJ}JepeHullanbHOM C8'18HIIII ynpyroro 77 + p -pacceHHIIH B yKa3aHHOM 
17.:..91 

,1:111ana30He IIMnynbCOB 77 + -MP,30HOB, PH.z:IOM apyrllx pa6oT 6binO ,l:IOKa3aHO 

cyll.l8CTBOBaH11e, nl!Ka Ha3a,l:I B ynpyroM 

aane sHepr11lt, 

77 p -pacce1rn1111 B ll.lllpOKOM IIHTep-

B pecpep11pyeMolt a11ccepTau1111 aaeTcH on11caH11e ii np11BO.z:IHTCH pe3ynbT8T.bl BM-

nonHeHHOI'O B 1966 roay 8KCnep11M8HTa no 113Y'l8HIIIO 8HepreTll'18CKOlt CTpyKTYPbI yn-

pyroro ,,+ p -pacceHHIIH Ha3aa B IIHTepaane 2-5 rsa/c, rnaBHbIM IITOI'OM 8TO-

ro 8KCnepl!M8HTa HBnHeTCH o6Hapy)K8Hlle aayx MaKCIIMYMOB B 3aBIICIIMOCTII a11cpcpepeH-

u11anbHOI'O ceqeHIIH ynpyroro ".+ p -pacceHHIIH Ha3a.z:1 OT SHepr1111 17 + -Me3o-

HOB, TTonO)K8Hll8 II LI.Illpllli'bl
0 

8TIIX MaKCllMYMOB COOTB9TCTByIOT 113B8CTHbIM 

3_oH-HyKnoHHblM pe3oHaHCaM 

MYMOB II MaKCIIMyMa npll 

f:,. 2420 II t:-. 2840. Cyll.l8CTBOBaH11e 8TIIX MaKcll-

.. 1, 40 ["sa/ c, COOTB8TCTBY!Oll.l8I'O pe30Ha11cy t:-. 1920 
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C H3BeCTHOJ1 qaTHOCTbIO, Il03BOnSleT rrocne rrpoBe.aeHHSI aHanKsa STOA CTpyKTypbl 

orrpe.aemtTb q~THOCTH pe30H8HCOB ti 2420 H ti 2840. 

LlHccepTaUKSI HarrHcaHa Ha OCHOBe Hccne.aoBaHHA, BbIIIOnHeHHblX Ha CHHXpocpa-: 

30TpoHe na6opaTOpHH BblCOKIIX SHepr-llA 06'be.QIIHeHHOI"O IIHCTHTyTa g,aepHbIX 11ccne

.QOB8HIIA B 1966 I"O.ay. 3KC11epHMeHT 6bm rrpoBe,aern SBTOpOM COBMeCTHO C T.Llo6-

pOBOflbCKHM, E.H.rycbKOBblM, M.ct>.nKxaq~BbIM, A.n.nro6HMOBbIM, lO.A.MaTyneHKO 

H B.C.CTaBHHCKHM. PesynbTaTbl .aaHHOlt pa6oTbl H HeKOTOpbie MeTO,aHqecxl!e pas-

i · /10-12/ 
I pa60TKH, Hcrronb30BSHHble B OllbITe, orry6nHKoBaHbI B rreqaTH 

LlHccepTallKSI COCTOIIT H3 IlSITK rnaB. B I rnaBe paccMaTpHBSIOTCSI sxcrrepHMeH-

TanbHbie MeTO.Qbl orrpe.aeneHKSI CITHHOB K '.f~THOCTeA rr -MesoH-HyKnOHHbIX pesoHaH -

coB. II rnaBa .aHccepTauHK co.oep,KHT ormcaane sKc11epHMeHTa 110 11syqeHKIO sHep-

reTHqecKoA cTpyKTyph1 y11pyroro rr+ p -paccel!HHll Hasa.o B HHTepBane 2-5 rsB/c. 

B STOA rnaBe 110.opo6Ho OIIHCSH 11yqoK H paspa6oTSHHbllt HSMH MaI"HHTHbIA ClleKTpo-

MeTp qJOKyCHpyIO!ll0I"O T1ma. B III rnaBe OIIHCb1B8eTcl! llpOCMOTp II H3MepeH11e CHIIM-

KOB C KCKpOBblX KaMep, OT6op ynpyr-Hx C06b!TIIA, Bbl'iHCneH11e TenecHOI"O yrna YCTSHOB

KH II BCeB03MQ,KHbIX rronpaBOK. B KOH11e I"flSBbl llpllBO.OSITCSI 11onyqeHHbie B STOM SK-

crrepHMeHTe .aaHHhie rro yrrpyroMy rr+ p -paccesrHKIO Hasa.o. B rrocne.oHeA IV 

rnaBe o6cy,K,oaeTcl! sHepreTKqecKal! CTpyKTypa yrrpyroro rr+ P -paccel!HHSI 

Hasa.o H .oenSIOTCll BblBO.Obl O q~THOCTSIX HyKnOHHbIX pe30HSHCOB ti 2420 II ti2840. 

3 KaqecTBe HaKnyqwero crroco6a 06Hapy,KeHKS1 rr n -pesoHSHCOB K ycTaHoBneHKSI 11x KBaH-

TOBbIX qHcen npH SHeprHl!X rr -MesoHOB .oo 1000 MsB sapeKoMeil.ooBan ce6sr 

cnoco6 BOCCTSHOBneHHSI aMITnHTY.ObI rrn -paccel!HKSI C llOMO!llblO cpa30BOI"O aHa-

flH38 H Hccne.ooBSHHe noae.oeHHll rrap11HanbHblX aMilflllTY.0 paccel!HHll B KOMITneKCHoA 

llflOCKOCTH. npoBe,oeHHe O.OH03HaqHQI"O cpa30BOI"O aHanHsa npH Bb!COKHX SHepI"KSIX 

saTpy.oHeHo Heo6,co,011MOCTblO yq~Ta oqeHb 6onbWOI"O qHcna COCTOSIHKA II BKna.aa He

ynpyr-11x npoueccoB, llpKBO.Oll!llHX K KOMllneKCHOCTH cpas. 3cpcpeKTHBHOCTb cpasoBOI"O 

aHa;msa pe3KO yna.oeT II OH, B03MO,KHO, CTaHeT ,oa,Ke HellpSBHflbHbIM. 0.0HKM 113 cno-

co6oa 06Hapy,KeH1Ill H onpe.oeneHIIll 'i~THOCTeA IT· ll -pe·soHaHCOB c 6onblllHMK 

MaccaMII l!Bnl!eTCl! 1IsyqeHHe sHepreT11qecxoA cTpyKTyphl y11pyroro rr n -pac-

. /13/ 
Cel!Hlll! Hasa.a •. XaAHll H Pocc B118pBble OTMeTIInK Bfllil!HHe Ha paccel!HII8 Hasa.a 

HyKIIOHHbIX pesoHaHcOB B llpSIMOM 

4 

KaHane. 3HaK pe30HaHcHOA ·SMllfllITY.QbI f 
pe3 

T 
l 
\ 

l 
j 

I 
J 
'· 

A 
,I 

'! 

J __ _ 

3aBIICKT OT op611Tan£HOI"O MOM8HT8 COCTOl!Hllll, IlOCK01l!,KY f pe3~-.. P f ('0) 

II. pf (180°)"' (-1) ' a cne.ooBaTenbHO, K. OT q~THOCTH pe3oHaHca. 06Me'6{aSI 

aM11n11zy .oa cornacHo Teopmi: .oon,KHa rrnaaHo MeHl!TbCll c SHepr-HeA. B cnyqae ecm1 

o6MeHHal! K pesoHaHcHal! aMllflllTY.ObI IIM8IOT O.OIIHaKOBblA llOpl!.OOK Ben1Iql1Hbl, TO 

sxcnep11MeHTanbHO MO.,KHO Ha6nro.oaTb HHTepcpepeHlllIOHHYIO xapTIIHY B SHepreT1Iqec-

KOA 3aBHCHMOCTII ,01IcpcpepeHu11anbHOI"O ceqeHIIl! ynpyroro rr + p -paccel!HHll Ha 

180°. 3xcnepuMeHT no 1IayqeHKIO sHepreTuqecxoA CTPYKTYPbI ynpyroro rr p -pac-

0 /14/ 
cel!HKll Ha 180 npoBe.aeH B AparoHcKoA na6opaTopuK CWA • 

II 

CxeMa sitcnepnMeHTB.JibllOA ycTaHOBKK npe.acTaBneHa Ha puc, 1. nyqox nono

,K1ITenbHbIX qaCTKll na.oan Ha ,KH.OKOBO.OOpO.aHyIO MllW8llb H2 ,onHHOA no nyqxy 50 cM. 

MOHIITOI)OM rr+ -Me30HOB cny,KIIITH CllHHTKfllll!llllOHHbl8 Cq~TqKKII 

,qeHHbie Ha COBna.oeH1Ill C ra30Bb!M ,011cpcpepeH11KanbHblM cq~TqHKOM 

S l II 5 ~ , BKllI0-

1 DC 2. 

npoTOHbl OT,oaqu OT ynpyI"OI"O rr + p -paccel!HHSI Ha3a.o, Bblll8Ta10mn:e no.a yr-

noM 1,9° K HanpaaneHIIIO na.oa10!llero ny,1Ka, npoxo.aKn11 qepe3 OTBepcTHe B cqar 

quxe SR nopOI"OBbIA C:'l~T'llllt lCl, CllllHTKnnsr11110HHbIA cq~TqllK S 8 II 11ona.aa-

Ill! B M8I"HIITHblA Cll8KTpOM8Tp 113 .OBYX CllflbHOqJOKYCIIPYIOlllllX MaI"HKTOB M 4 • ·11.M 6• 

B6nlI311 nnoCKOCTII K306pa,KeHIISI BO.OOpO.OHOA Mll!ll0Hll STIIM cnexTpoMeTpOM pac-

nonaran11cb cq~TqllKH S 4 11 S 6 lI IICKpOBSSI KSMepa J.1K II , no rop1I30HT8llbHOA 

KOOP.OKHaTe Tpexa B STOA KSMepe. onpe.oenllllCll· IIMnynbc npoTOHOB OT.aaq11. ra30Bble 

noporOBble C'i~TqllKH IC 1 11 3 C 1 11cnonb30B8llHCb .onll no.aaaneHIIl! rr -Me-

30HHOI"O q)OHS .ny'!IKS. PaccelIBlll.llACSI H83&.a rr + -Me30H perucTp1IpOBancl! 11cKpo-

BOA KaMepoA J.1K.J II cq~TqlIKOM S 6 

OcHOBHoe OTllHq11e STOit YCTSHOBKII OT yCT8HOBKK, C noMO!llblO KOTOpoA II3Me-

. o · . /5 6/ 
psrnocb ynpyroe rr+ p -paccel!HKe Ha yron 180 npH 3,15; 4,10 H 4,85 rsa/c • 

38KllIOqaeTCll B TOM, qTQ 113M~peHlll! npOBO.QIIlll!Cb,npH qJIIKCllpOBSHHOM yrne 1,9° npo

TOHoa·.·oT.oaq11 (sTO COOTB8TCTByeT yrnaM .B c.11.11. 174,5° npll 2,0 rsa/c K 173° 

npH 4,70 r:;ia/ C). n pHHSITSll nocTSHOBKa OllbITa Il03BOnHna. Bb!B8CTK IICKpoay10 KaMe-

PY J.1KI 113 nyqKa, qTQ .o_ano B03MO)KHQCTb HCllOllb30B8Tb .Oflll npoae.oeHHSI. sx-

cnepHMeHTa B 3-5. pa3 6onee IIHTeHCIIBHbIA nyqoK, ,i:eM B sxcnep11MeHTe no ynpyro-

+ . 0 
MY rr p -pacceSIHIIIO. Ha -180 • 

3TO yBen11qeH11e IIHT8HCIIBHOCTH 6blnO .OOCTHrHyTo 38 cqaT nepe.oenKK Mar

HIITHOro KaHana. J.1cnonb30B8HHSSI SKCllepHM8HT8flbHSSI. npone.oypa cpoxyc11pOBKH nyq-

5 



Ka nana xopowee cornacHe axcnepMaHTanbHO onpeneneaaoro pe)K11Ma xanana c 

C pac'l~Tllb!M, l1ony11en1,1 J:181lllhl0 no BhlXOJ:IY "+ -Mesonoa c naTynnon Mnmenn J:tnn-. 
aol! lO CM rrcJ:1 nyneBhlM yrnoM n npn pa3a:1,1x aneprmix nepan11noro rrpoTona:oro rry11xa. 

B aKcnep11MeHTe .n:nll onpeneneHllll IIMnynbCa npoTOHoa 0Tna1111 11cnonb3oaancg 

M arHIITHb!il cneKTpOMeTp 113 nayx c_11nbHO(pOKyc11pyroar11x MarJIIITOB,. 3.TOT cneKTpo-

MeTp 6bm pa3pa60TaH nnll SKCnepl!M0HTOB no ynpyroMy "+P -pacceg1111ro Ha yron 

a6nll311 180°. B cneKTpOM0Tpax <poKyc11pyIOLUero. TIIIIa, COCTOlllUIIX n1160 113 0~ 

Knoamomero Mar1111Ta a co11e.Ta111111 c xaa·npynonb111,1M11 n11113aM11, n1160 113· -n_ayx 

c11nbHO(pOKyc11py10LUIIX MarHII-TOB, C0'18T8IOLUIIX B onHOM SJl<fal0HT8 (pOKyc11poaKy 11. 

a11an113 '18CTIIU no IIMnynbCY, neT0KTOpb! p83M0Ul8IOT.Cll B- nno·cKOCTII ll306pa)K8Hllll 

M11we1111, r,ne o,naa Koopn1111aTa .onpenenSieT KMnynbC qacTllllbl, TaKoro TKna cneK

TpoMeTphl Tpe6yroT Manora Konll'l8CTB8 neT8KTOpoa (cnenoaaTenbHO, yM0HbW80TCll 

Kon1111eCTBO 1rncpopMau1111, nonne;iKameA o6pa6oTKe,nng orrpeneneHllll HMnynbCa .11ac

'I'1111hl) ll MOI'yT He yc.TynaTb cneK.TpOM0Tpy He<poKyciipyIOLUero Tll!Ia HII no pa3pe.:.; 

waIOmeA cnoco6aocT11, 1111 no TenecHoMy yrny. Ba)KHbIM nnll Hawero aK.cnep11Mea

xa c.an~CTBOM Cll0KTpOM0Tpa lIBnlIElTCll npo9Tp8HCTB8HH8ll cenapaallll '18CTIIU !IO IIM-
-3 

nyJibCY B nnOCKOCTII 11306pa>K0Hllll, TeneCHb!il yron cneKTPOM0Tpa 0,4 .. 10 CTepan11-

aHa. Ehln npoaeneH aaanH3 nBll)K0Hllll- 11ac_Tllll B M8I'HHTOX cneKTpOM8Tpa C TO'lHOCTblO 

J:IO 11nea:oa BToporo nop.SinKa, Aaamrn noKa3an, 'ITO .nnll. nony11eHHll xopowero 

pa3pewea1rn cneKTpoMeTpa aeo6xon11Mo H3MeHea11e. 3aKoHa nong no pan11ycy OT 

Ro n 
o6bl'IHO 11cnonb3yeMoro B Clfn1>HOcpoKyc11py10lllllA M8I'HIIT8X ( II "' H o ( -R- ) ) • 

B MarHl!Tax CII0KTpOM8Tpa 6hlnll C(pOpM11pOB8HI,I nong, y!JeHbW8!0Ulll8 a6eppau11lf 

BToporo nopSinKa. B lIY'IK8 11acTHll c paa6pocoM rro 11MnynbCy ~ • :!:. 0,4% 

61,mo nocT11r11yTo paapeweH11e ( 1 ,5 - 2,0 )%. 

Beg YCT8HOBK8 nng npoaeneHllll 8KCnep11M8HT8 pacnonaranacb BHyTp11.M8I'HHTHO

ro KOnbaa YCKOp11T0nll B uenocpencTB8HHOA 6nll30CTII K MSI'HIITY yCKOplU'enll, 3.THM 

06CTOlIT8llbCTBOM o6ycnoaneH BhlCOKIIA ypoaeHb <poHa B YCT8HOBK8. TTp11 npoae.nemrn: 

3KcnepHM0HTa 3H8'1IIT0nbH00 BHIIMSHKe 61,mo yneneuo 113Y'l8HIIIO <poHa H yM0HbW8HlllO 

'lHcna nO)KHb!X 381IYCKOB IICKpOBb!X KSMep .. 06hl'IHO. BepOSITHOC'I''.b rrosiBnemur TP.Hrrepno-
. . -s 

ro HMIIynbCa nnll aanycKa HCKpOBhlX KSMep COCT8BJllIJI8 aenll'IHHy OT 0,5.10 no 
-6 -6 -7 0,5 •10 • Ben111111Ha )1{0 acp<peKTa uaxon11nacb a npenenax 0,5 .10 - 10 • 

B onHChlB80MOM 3Kcnepl!M0HT0 oco6o OCTPO CTO!In aonpoc KOHTpOnSI pa60TI,I 

YCTSHOBKH. 3.To, ao-nepBhlX, o6ycnoaneHo TGM, 'ITO 8KcnepHM0HT8TOpb! ne Morn11 

HaxonHTbCll a6nH311 yCTSHOBKII II e~ KOHTpOnlip0B8Tb npH pa6oTe YCKOpHT0nll Ha-aa 

6 

Bb!COKoro YPOBHSI panHSl(llli, Bo-aTOpblX, aenH'IIIHa caMoro 3(p(p0KT8 •B xone 3KCne

pliM0HTa 61,ma H0113B8CTH8, 'ITO IICKJIIO'lano B03MO)KHOCTb K8KOI'o-n1160 KOHTpom1 38 

pa6oToA YCT8HOBKII no C8MOMY acp<peKTY. B CBll3li C yKa3SHHb!MII o6cTOlIT0nbCTB8MII 

KOHTpOnb aencg 38 pa60TOA OTnenbHI,IX '18CTeR 3KCnepHM8HT8nbHOA YCT8HOBKH. Hc

IIOnb30B8HH8ll CIICTeMa KOHTpOnll 61,ma 3(p(p0KTHBHOA li noaaongna 61,rcTpO o6Hapy)KH

B8Tb li yCTpSHllTb H0HCnpaBHOCTli, 

III 

B xon:e 3KcnepHM0HTOB 61,mo nony11e110 .OKono 5000 pa60'IHX CHHMKOB C IICKpo

Bb!X KaMep. ilnH oT6opa ynpyr11x cny11aea cnepaa npoHaaonHnCH OT6op cJmMKOB 

no cne.nyrontHM Kp:O:T8pHllM! 

a) nponon)K0Hli0 Cl18/:IA 'ISCTlll(l,l B IICKpoaoa KaMepe HK! npoxon1n 

qepea C'l~T'IHK Se li 061,eM aonoponHoA MIIW0HII; 

6) aepTIIKSllbHblA li ropll30HTSnbHbIA yrnbl cnena '18CTllllbl B HK I ne)KaT 

B onpeneneHHbIX KHTepaanax; 

B) .cnen 'ISCTIIUbl B HK II non>KeH ne)KSTb B onpeneneHHb!X yrnOBbIX l!H-

T0pBanax (nnll KCKlll0'10Hllll '18CTHU, 11ny1I1HX He 113 CII0KTpOM8Tpa) • .ilnll COOI,ITIIA, 

ynoaneTBOplllOIIIIIX 3TIIM KPIIT0plilIM, CTpo11nocb pacnpeneneH11e !IO rop1130HTanbHOA 

KoopnHHaTe B IICKpoaoll KSMepe HKII (T,e. no IIMIIynbCy '18CTHUbl), np11 acex 

HMnynbcax pacceHaaeMhlX "-Meaoaoa.aa STHX pacnpeneneHIIHX HMencH n1160 

TOnbKO OJlliH nHK, nonO)K8Hll0 11 w11p1111a KOTOporo COOTB0TCTBOBan11 O)KHnaeMb!M 

D.ni;i npoTOHOB oTna'IH ,OT ynpyroro "+ p -pacceSIHllll 11aaan, n1160 eme nonona11-

TenbHO K 3TOMy llHKY IIMenHCb (pOHOBb18 C06b!Tllll, o6ycnoaneHH~e B OCHOBHOM cny-

11aAHhlMII- C05!IS,!l8Hlil1Mli C '18CTIIU8MII ny11Ka. ilnll 6onbWHHCTB8 ll3MepeHHI,IX 3Hepr11a 

aaonIOnanoci. xopomee oTneneaHe ynpyroro IIHKa OT <poHOBb!X co6biT11A, TTp11 HMnynb-

cax nanaromHx rr -Meaoaoa, 6onbw11x 4,0 raa/c, Karna aa6nIOnanocb 3aMeTHoe 

nepeKpb!THe ynpyrHx co6hlTIIR C (pOHOBb!MH,. 3H8Hlie <po'pMbl CII0KTPOB (pOHOBI,IX II 

ll03B01UIJIO onpe.nenHTb 'lHCnO ynpyr:irx co6b!T:O:ll C TO~-ynpyr:irx_ co6b!TIIA 

HOCTblO AO onnoro Him ABYX COOb!THll, Beere 6blnO ooaapylKeno 372 CIJY'ISH ynpyroro 

rr + p -pacce11im11 HaaaA, 

.llrur nony11e.HHSI aenH'lHIIhl .nmjJqiepeHmiam.nbrX ce11en:irll ynpyroro rr+ p -pac-
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C8l!HIUI Ha3all H806XOllllMO 6binO 3HaHl!e TenecHoro yr11a ycTaHOBKII llnll acex 13 

113MepeHHblX aHepr1ut. 8blq11cneH11e TenecHoro yr;1a npo113BOllllnncb no M8TOlly MoH-

·Te-Kapno co CTaTIICTHqec1t01! ToqHOCTblO 2-3%. J13-3a H~KOT0pbIX ynpomea11A, 

llOnymeHHb!X npll pacqaTax TenecHoro yrna, Morna TaK)!{e B03HIIKHYTb 1-2%- Hall 

c11cTeMaT11qecKa!l omn6Ka B onpeue.11eR1111 nocneuaero. 

npu Bb[q11c.11eHIIII ll11CpcpepeHu11a.11bHb[X ceqeHIIA BH0Cll.1111Cb cnelly!Olllll8 nonpaa

KII: 

a) Ha B3allMOlleACTBll8 nepa11qHoro II pacce11HHOI'0 rr + -Me3oHa II npoToaa 

0TJlaq11 B )!{llllK0M -B0ll0pOJle, Ha aemecTBe CTeHOK BOll0P0llH0J!: MllllleHH, cqaTql!K0B 

II IICKpOBblX KaMep; 

6) Ha acpcpeKTIIBHOCTb 3.118KTpOHIIKII II cqeTql!K0Bi 

+ 
B) Ha 3arp!13HeHH0CTb nep511qHoro nyqKa J' -Me3oHaMH II no311TpOHaMlli 

r) Ha MepTB0e BpeMll IICKp0BblX KaMep,. 

3aaqeH11e nonpasoqHoro MHO)!{l!Teng K ceqea1110 cocTaang.110 a·e.1111q11Hy OT 1,52 

llO 1,73, 

3aaqeHl!ll llllcpcpepeHu11anbHb1x ceqeH111! ynpyroro 1T + p -paccel!Hllll Ha3all 

nocne yqaTa acex nonpaaoK npellcTaaneHbl B Blli:le Ta6.11, 1, rlle yKa3aHo ll.llll Ka)!{-

ll0I'O 113M9peHH0I'0 IIMnynbCa rr + -Me30H0B cpellHee 3H4qeH11e KOC11Hyca yrna 

pascel!Hllll a c.u.11, 11 aen11q1rna llllcpcpepeHu11anbHoro ceqeH11ll, YKa3aHHble B Ta6-

n1111e 3HaqeHllll IIMnynbC0B npellCTaB.lllllOT. cpellHee 3HaqeH11e IIMnynbCOB, onpelleneH

HblX llBYMll cnoco6aM11: 1) no Kpl!B0J!: 3aBIICIIM0CTII -acpcpeKTIIBHOCTII ra30BOI'0 .• no

poroaoro qepeHK0BCKoro cqaTqlfKa OT llaaneHllll ra3a B HeM 11 2) no cpellHeA ae-

.1111q11He IIMnynbCa npoT0HOB OTJlaqa OT ynpyroro rr + p -paccel!Hllll B ynpyroM 

n11Ke, Ow116Ka B aen11q11He l!Mnynbca, no-BllllllM0MY, MeHbW8 1%. 

Ha p11c, 2a nonyqeHHb19 HaMII llaHHb1e npellCTaB.119Hbl COBM9CTHO C pe3y.11bTa

TaM11 llpyr11x rpynn. Om116K11, yKa3aHHb[e B Ta6n. 1 II Ha puc. 2, llB.lllllOTCll T0.llb-

KO CTaTHCTll'19CKIIMII, A6conlOTHall ae.1111q11Ha lllltpcpepeHu11a.11bHOro ceqeH1rn np11 

Bcex 3gepr1rnx onpelle.lleHa C T0qHOCTblO 10-11 %. Bee llaHHble C y'laTOM CTaTIICTH

'!eCKIIX II CIICT9MaT11qecx11x ow1160K He np0TIIB0peqaT llpyr llpyry. 

IV 

E 
Kax BllllH0 113 pac. 2 • I'lle ll.llll o6naCTII 2-5 raa/c npKB9ll9Hbl TO.llbK0 Ha-

WK llaHHble, OTH0Cl!WlleCg K yrny .. 174° B c.u.11., II onymeHbl llpyrue 3Kcnepu-
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MeHTa.llbHble llaHHb!e, OTHOCllllllleCll K ,apyrKM yrnaM, pe3y.11bTaTbl llaHHOJ!: pa60Tbl 

IIOKa3b[BalOT cymecTBOBaH11e llBYX MSKCIIMYMOB, IIO.llO)!{eH11e II w11p11Ha KOT0pblX 

C00TBeTCTBYIOT 113B9CTHb!M 11306apaM !!,. 2420 II !!,. 2840. llaHHble llpyrux pa-

/ 15 16/ 
6oT . • CBlllleTe.llbCTBYIOT 0 cymecTBOB8HIIII MaKCIIMyMa npu - 1,4 raa/c, co-

0TB9TCTBY!Olllero K3o6ape . !!,. 1920. 

3xcnep11M9HTa.11bHYIO 3aBIICIIM0CTb lllltpcpepeHu11anbHOI'O ceqeHl!ll ynpyroro 

. 1T + p -paccellHllll Ha3all y lla9TCll. · 0IIIICaTb C II0M0lllblO T0.llbKO pe30HaHCH0J!: aMil.1111-

TY .llbl. npu np0B9ll9HIIII pac'laTOB Mb! 11peHe6per.1111 BKnall0M pe3oHaHcH0J!: aMll.llllTYllbl 

C IIOBOp0T0M CIIKHa, II0CKO.llbKY 11pollenaHHb!9 oueHKII IIOKa3b[BalOT, 'ITO ea BKnall 

0 ' 
B ceqeH11e y11pyroro pacce11H1111 Ha yron 174 B c.u.11, He 11peab1waeT 10%. AM11n11-

Tylla pe30HaHCH0ro paccel!Hllll 11pellCT8B.llll.l18Cb B Blllle cyMMb[ 6peAr-a11rHepoBCKIIX 

aMll.llKTyll: 

f pe3 (0) 
_l_l: 

k 

X 

t - I 
( i + ½ ) p 

e 
< cos 0 l , ( 1) 

r ll8 x - 11apaMeTp y11pyrocT11 pe3oaHca , I{ f - nonHblJ!: II op611T8.11b

Macca II 110.llHall lllllpl!Ha pe-
M2 - S 

HbIJ!: yrn0B0J!: M0M8HTbl , € '" Mr , M II r 
aonaaca CO0TB8TCTBeHH0, CyMMKpoaaH11e llp0113B0llll.110Cb 110 p830HaHcaM !!,. ( 1238), 

!!,.(1670), !!,.(1920), l!,.(2420), 11 l!,.(2840). lln11 pe3oHancoa l!,. (2420) 11 

/17/ 
!!,. (2840) M8CCbl II lllllpl!Hbl B3l1Tbl 113 pa60Tbl • AMll.lll!Ty.ct'a . X x(j + ½) 

/17/ · 
ll.llll !!,. (2420) 6blna T8K)!{e B3SIT8"113 pa60Tbl • a ll.llll !!,. (2840) B 1,6 pa3a 

60.11blll8, qeM npllBelleHHall B . 3T0J!: pa6oTe, JJ.1111 11apaMeTpOB llPYI'IIX pe30H8HC0B 

IICII0.11b30Ban11cb TaK)!{e 3KC119pHM9HTa.11bHb[e 3HaqeHl!ll WllpHH, y11pyrocTeA,. CIIHH0B 

I{ 'laTHOCTeA; l1c11onb30BaHHb!9 11apaMeTpbl pe3oHaHC0B 11p11B9ll9Hb[ B Ta6n. 2. Ha 

pac. 3 11p11ae.aeHbl paCC'IIITaHH1>ie 110 cpopMyne ( 1) llllcpcpepeHuHanbHb[e ceqeHllll llnll 

y11pyroro rr .+ p -pacce11H1111 Ha yron 174° B c.11.11. llnll 'leTb1pex B03M0)!{HbIX 

Ha6opoB 'laTH0CTeA pe30HaHC0B !!,. (2420) II !!,. (2840) B cpaBH9HIIII C 3KC11ep11-

MeaTanbHblMII llaHHb!MII, 113 3TIIX p11cyHKOB BllllHO, 'ITO TOnbK0 Ha6op. 'laTH0CTeA 

(++) ll.llll pe3oaaacoa !!,. 2420 II l!,.2840 xopowo 0IIIICb!BaeT 3KC11epBMeHTanbHb[9 

- llaHHb!9, OcTanbHbi9 )Ke Ha6opbl '!aTH0CTeA lla!OT aHepreTll'19CKYIO 38BIICIIM0CTb 

llllcpcpepeHu11anbHoro ceqeHl!ll y11pyroro 1T + p -paccellHIISI Ha3all, HaX0,llllWYIOCll 

B pe3K0M np0TIIBOp9'11111 C 3KC11epBM9HT0M, Ha6nl0ll89Mall CllnbHall saBIICIIMOCTb 

llllcpcpepeH1111.anbHOro ce'leHHll y11pyroro 1T +p -pacce11Hllll -Ha3all OT qaTH0CTII 
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pe30HaHcoa o6ycnoaneHa HHTepcpepeHuHeA M8)KllY cocellHIIMH pe3oHaHcaMH • . Yxa-

3aHRast IIHTepcpepeHUIISl HM99T M9CTO, IIOCKOnbKY pa3nHqHe B Maccax pe3oHaH-

COB C H30TOIIKqecKHM CIIHHOM 3/2 C(?CT8BnlI9T aeneq11Hy·, 6nH3KYIO K UIHpHHaM pe-

30H8HCOB. 

CnenyeT 3aMeTHTb, qTo y11pyroe rr +p -pacceSIHHe Ha3all ynaeTClI ynoane-

TBOpKTenbHO OIIHC8Tb TOnbKO pe30H8HCHOA 8MllnHTYll0A (a OTnHqHe OT "- p -pac-

ceSIHHlI, rne o6lI38T9nbHO Heo6xo11HMO yq11ThlB8Tb T8K)K9 H Hepe3oHaHcHylO o6MeH

HYIO aMllnHTY :::i.y). 3To ooycnoaneHo T8~ qTO• 1) pe30H8HCbl C H30TOilCillIHOM I = 3/2 

BXOlllIT B pe30HaHcHy10 aMililHTY ny "· - p -paccegHHlI H838/J.. C H30TOIIHqecKHM 

MHO)KHTeneM 1/3 e qTo 2) a rr p -pacceSIHHH BKn8/J..bl OT pe30H8HCOB .c I = 3/2 

H I = 1/2 B38HMHO racSITClI H3-38 pa3nHqHblX qaTHOCTeA pe30H8HCOB C pa3-

HblMH H30T011Hq9CKHMH cnnHaMll'.. 

' nonyqeHHhJe naHHhle 110 sHepre\-11qecxoa CTpyKType y11pyroro rr + p -pacce-

simrn: H838A MO)KHO OIIHC8Tb B paMKSX Monen11, B KOTOpoA yqHTblB89TClI Hapg-

ny C pe30H8HCHOA aMIIIlHTYAOfi o6MeHH8lI. no Hawell: npocb6e A.H.Taepnoxne-

60B H A.A.XpylllHHCKHII: npoaenH pacqaTbl cornaCHO T8KOA MonenH. npaqeM o6MeH

H8lI SMllnHTy na 6panacb B nyxe T90pHH Paruica. .llnlI Tr+ p -pacceSIHIIlI H838/J., 

Heo6xo/J..HMO yqHTb1B8Tb nnlI o6MeHHOII: SMllnHTY/J..hl TpH TpaeKTOpl!H PSJJ..)KS 

(Na ,Ny L\ 8 ) Ha pHC. 4 IIOK838Hbl paccqHT8HHb19 ~.H. Taepnoxne60BhlM H 

A.A.XpyWHHCKHM KpHBbl9 COBM9CTHO C SKC119I)l!M9HT8nbHblMH /J.,SHHblMll nnlI pa3-

n11qHblX Ha6opoB qaTHOCTeA pe30H8HCOB L\ (2420) e L\ (2840). Ha STOM )1{9 pe-

cyHKe 11p11ae11eHa KpHBSlI, 11onyqeHHalI B 11pen11ono)KeHKH, qTo ace pacceSIHHe Ha-

3a11 o6ycnoaneHo TOnbKO o6MeHHOII: aMllnHTynoll, Kax H cnenoaano O)Kl!llSTb, ce

qeHee, o6ycnoaneHHOe o6MeHHOII: SMllnllTY noll:, 38M9THO M9Hblll9 11onyqeHHOro sxc: -

11ep11MeHTanbHO, Ha6~10.t:taeMo& xopowee coa11aneH11e pacqaTHol! xp11aoll: nnlI Ha6opa 

qaTHOCT911: (++) /J..IllI pe30H8HCOB L\ (2420) H L\(2840) o6ycnoaneHo /J..BYMlI o6CTO-

lIT9nbCTB8Mll. Bo-11epab1X, yaenHq9HH9M qHcna 11apaM8TpOB, OIIHCblBalOlllllX y11pyroe 

. 1T + p -paccegHl!e H838/J.,. Bo-BTOphlX, 11m1 pe 30H8HC8 L\ (2420) 6b1Il0 B3lITO 3Ha-

qeHee M8CCbl M = 2360 Msa aMecTo M = 2420 Msa, HCIIOnb30B8BW911:ClI llpll 

pacqaTax a pe3oHaHcHoll: Monene. Pe30Ha1tcy L\ 2420 11pe1111caHo Taxoe 3Ha'leHHe 

. /17/ 
MSCCbl cornacHO aHanH3Y UHTpo·Ha H np. • YKa3aHHblll: aHanll3 HCXOllllil 113 11pe11-

11onO)K9HlllI, '!TO Ha~nl0/J.,89M!,IA IIHK B IIOilHblX ceqeHlllIX o6ycnoaneH BKna/J..OM OllHOI'O 

pe3oHaHca, HaKnS/J.,blB8IOW9I'OClI HS 11Il8BHYIO <pOHOBYIO KpHBYIO 110/J., IIHKOM. 3aMeT"" 

Hoe ll3M9H9Hll8 C SHepr11ea cpoHa 110/J., IIHKOM 11p11BO/J..HT K TOMY, qTO JJ..nlI llMllynbCS 

10 

1T + -Me30Ha, COOTB9TCTBY!Olllero o6p830B8Hlll0 peaoHaHca A (2420), 11onyqaeTClI 

aenHqHHa 2,63 rsa/c E = 2420 Msa), XOTlI IlllK a IIOilHblX ceqeHHlIX COOT"" 
c.u.w. 

rr + -Me3oHa 2,54 rsa/c ( E 
· c.u.11. 

2360 Ms~). Aaan113 B8TCTByeT l!Mllynbcy 

/17/ 
U11TpOHa II np. .He yqHTb1B8Il HlITepcjJepemum M9)K/J..Y coce/J.,HHMH p930H8HC8Mli, 

Haw11 pacqaTbl YK83b1B8IOT Ha 38M9THYIO IIHTepcpepeHUHIO M9)K/J..Y HIIMH, Bo3MO)KHO, 

qTo aaan113 CTPYKTypbl B nonHblX ceqeHHlIX 17+ P -a38IIMOJJ..ell:CTBlllI C yq~TOM HH-

TepcpepeHUIIH p930HSHCOB na9T 3Ha\ieHHe MSC Chi pe3oHaHca ~ ( 2420)' paaHoe 

2360 Msa, KaK cnenyeT 113 Hawero SKc11epHM9HTa. 

TaKHM o6paaoM, B paMKSX pe30H8HCHOII: MO/J..9Illi H MO/J.,en11, yq11Tb[B810Well: 

HapgJJ..y C pe30HSHCHOJI SMIIIlllTYllOII: o6MeHHYIO, nng p930HaHCOB ~ (2120) H 

~ (2840) nonyqaeTClI nonO)KHTenbHSlI qeTHOCTb, 3aKnlOq9HHlI O q~THOCTlIX BblWe

yKaaaHHblX pe30H8HCOB MO)KHO nonyqHTb II K3 SKCU8p11M9HTSnbHblX /J.,SHHblX 110 y11py-

- . 6 / 14/ 0 
roMy Tr p -pacces!HKIO H838/J.., nonyqeHHblX B pa OT9 • llHSKO SHepreTHqecKalI 

cTpyKTypa y11pyroro rr+ p -paccelIHHlI Haaan naeT Ha11nyqwy10 B03MO)KHOCTb nng 

onpeneneHHlI q~THOCTell peaoHaHCOB C H30TOIIC.lIRHOM 3/2. ::ho, ao-nepBblX, o6ycnoa-

neHo TeM, qTo sHepreT11qecxag CTpyxTypa ynpyroro rr + p -pacceSIHHlI Haaan aa-

BIICHT OT M9Hblll9I'O qKcna 11apaMeTpOB H, ao-BTOpblX, y11pyroe rr + p -paccegH11e 

Haaan, o6ycnoaneHHoe B OCHOBHOM p930HSHCHOJI aMnnit'Ty noa, [103B0IllI9T nenaTb BbJ

BO/J.,bl O q~THOCTlIX peao11aHcoa, ycToJlqKBble K li3M9H9Hlil0 06MeHHOJI 8MllilHTY.!lbl B WK

pOKKX 11peaenax. 

nocKOnbKY q~THOCTH peaoHaHCOB ~ (2420) II ~ (2840), 011peaeneHHb19 113 

/18/ 
STOro SKC119pHM9HTa, coanaaalOT C q~THOCTlIMH, KCIIOilb30B8HHb1Mll B pa6oTe . , 

. · ·o /14/ 
rne aHan11aKpoaanoc& y11pyroe " - p -paccelIHlle Ha 180 , TO HMeeTClI .Ao-

nonHHTen&Hoe· SKc11ep11MeHT8IlbHOe ll0/J..TB9p)K.!l9Hll8 nonyqeHHblM B STOA pa6oTe OT"" 

pllU8T9IlbHblM aHaqeHKlIM q~THOCTell peaoHaHCOB C 1130TOilClIHHOM 1/2 n *½ . (2190) 

II n ½ (2650). 
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