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/1/ 
TTpomno 6onee AeCHTH neT c Tex nop, KaK BpaKHepou 6blna BhlABHHyTa rnnoTe3a o 

TOM, '!TO npn H8KOTOpbIX SHeprBHX oco6eHHO cnnbHOe,B3aHMOAeACTBHe cymecTByeT B COCTOH-

HHll CHCT8Mbl M830H-HylmOH T • 3/2 , J • 3/2 • 3Ta rnnoTe3a 6hma ncnon&3oBaHa pHAOM 

BBTOpOB npn C03ASHHH T80pHH nponeccoB o6pa30BBHHH fT --Me30HOB llyKnoHaMH H M830-

HSMH. O6bl'IHO 9TH T80pHH CBO.LlHnHCb K <peHoMeHonorH'l8CKHM paccMOTpeHHHM ' 

ASBBBWHM KOnB'l8CTB8HII08 o6'hHC118HH8 HM810IIIHXCH 9KCnepHM8HTan&HblX naHHblX. TaK, uanpn-

/2/ /8/ 
uep, Po3ea~em,n n renn-Maun n BaTcon Ha ocHoBe TaKoro ~eHouenonorn'lecKoro 

noAXOAB npoH3B8nH ananH3 AaHHblX onhlTOB, BbmonH8HHblX npn SHeprnn B6nH3H nopora. 

/4/ c. Maanem,CTaM pacnpocTpaann STY ~8HOM8HOnorH'l8CKYIO T80pHIO Ha o6nacTb 6onee Bbl-

COKHX saeprnA ( OT 400 AO 600 MaB .). B ero paccMoTpeHHH MaTpH'IHb18 aneM8HTbl nona-

ranncb nocTOHHHblMH BenH'IHHBMH: BBOABnocb pe30HSHCH08 fT -B3BHMOA8ACTBH8 8/2, 8/2; 

y'IHTblBanucb ace KHH8MSTB'l8CKH8 ~aKTOpbl H npaBHna cnoJK8HBH MOM8HTOB KonH'l8CTBa ABB

JKeHHll u cnBHOB '!acTun. Cornacno 9TOA MOAenn, AaromeA nanny'lmee 061>Hcnenne BceM aKc
J" 

nepHM8HTaM. npoBeAeHHblM Ha ny'IK8 llpOTOHOB, B yK838HHOA o6nacTH aaeprnn He AOnJKBo Ha-

6nIOABTbCll CKOnbKO-HH6yAb 38M8THoro no HHT8HCHBHOCTH o6pa3oBaHHH ,r -M830HOB HYK-

nonaMH B COCTOHHHllX C H30TOnH'!8CKHM cnBHOM, paBHhlM Hymo, T NN - 0, HO 9TO npoTHB0-

/5/ 
pe'!Hno OnblTHblM AaHHblM • noaToMy peaoHaHcHall MOAenb_. MaJIA8nbCTaMa 6btna 6hl, no 

KpaAJieA uepe, JI8COBepmeHJia H aeo6xOAHMO 6blnO 9KcnepHM8HTanbHO npoBepHTb HCXOAHbl8 

npeAnonOJK8HHll 9TOA T80pHn,_a HM8HHO: onpeAennTb COOTHOW8HH8 BepollTJIOCTeA o6paaoBaHHH 

,r N )• nqACHCT8Mbt B COCTOHHHHX C T fTN • 8/2 _ ff TrrN = 1/2. 

B COCTaB STOA pa6oTbl BXOAHT A8Tan&Hoe paccMoTpeane nonJioro Jia6opa onhlTOB, CBH-

3811HblX C ycTaHOBn8HH8M coo:i-aomeanA M8JKAY aMttnHTYASMil nponeccoB o6pa30BaJIHH fT -

M830JIOB HyKnOHaMH C pa3nH'IHblMH H30TOnH'!8CKHMH cnHHBMH. YKa3blBB8TCll onblT, AaromnA 

B03MOJKHOCTb npoBepxn cnpaBe)lnHBOCTH peaoHaHCHOA TeopHH c. MaHA8n&CTaMa
141 

nponec-

COB o6pa_30BSHHll ,, -M830HOB HyKnOHaMH 
/6/ 

Bo BTOpoA rnaBe onHCblBB8TCll, KBK 6btn ocymecTBn8JI onbtT no onpeAeneHHIO BKna)lOB 

COCTOHJIHH N ,r "-noACHCTeMbl c uaoTonnqecKHM cnnaoM T,,N • 1/2 n 8/2. noxaaaao, '!TO 

BKnaA peaoHaHCHoro COCTOllHHH T = 8/2-saaHMO)leACTBHH npn o6pa30BaHHH 
m /78/ 

HyKnOHSMH npn 9~eprHH npoTOHOB 650 MaB COCTBMHeT (72 + 8)% 

fT -M830HOB 

B TpeTbeA rnaBe o6cyJKAaIOTCll Apyrne onblTbl, . KOTOpble MoryT oKaaaTbCH ,'IYBCTBHT8nb

Hb1MH npn npOB8pKe npeAenoB npHM8HHMOCTH peaoHSHCHOA MOAenn. PaCCMaTpHBaeTCII nonHblA 
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aa5op OllbITOB no onpeAeneHHIO COOTHOW8BHR M8lKAY 8MITnHTYA&MH nponeccoB o6pa30B8HHII 

/9 10/ 
It -M830HOB BO B38HMOA8llCTBIIH It -M830H-Uyitnoa •. • 

lln11 onpeAeneeu11 Tpe6yeMbIX cooTeoweeul! M8lKAY aMnnuTyAaMH pewa10mee 3H8'18HHe 

AOnlKHbl npeo6p8CTH O:IbITbl no H3MepeHHIO pa3nH'IHII B8pOHTHOCT8lt nponeccoB o6p830B8HHII 

11 -MeaoeoB· HyKnosaMH, o6ycnoeneeaoro H3MesesseM aMnnHTYAhl peaxnuu npn nepecTa 

Ill I 
HOBKe eeltTpoaa H npoTOHa B 118'1anbHOM H KOH8'1110M COCTOIIHHIIX 

Ecnu 1IpOH3B8CTH nepeCT8HOBKY npOTOHa H H811TpoHa B H8'181IbHOM COCTOIIHHH (nponecc 

pn .. DDlt + H op .. DOit + ) 1 TO pa3nH'IH8 B8p011THOCTell 9THX ABYX npoueccoe MOl!{-

ycTaHOBHTb 6naroAap11 38PIIAOBOll CHMM8TPBB nyT8M cpaBH8HHII C8'18HHII nponeccoB 

po .. nn,r+ H pn .. pplt ROA OAHHM H T8M lK8 yrnoM HcnycKaHHII f1 -Me30HOB. 

Ecnu lK8 npoll3B8CTB nepeCT8HOBKY H8llTpoHa H npoTOHa B KOH8'1HOM COCTOIIHHH (npo-

1[8CCbl pp ➔ nprr+ H _pp ➔ polt+ , 8 .T8KlK8 np ➔ oprrO H op ➔ porrO ), TO AIIII YCT8HOB

neeHR p83nH'IHII M8lKAY B8pORTHOCTIIMB 9TBX nponeccoB seo6xoARMO perHCTpHpOBIITb OAHO-

Bp8M8HHO AB8 'IIICTHIIbl: It -M830H H OARS H3 HyitnOHOB. 

Asanua11py11 0611tHII BHA AB,j,<j)ep811IlH81IbHOro C~'l8HHII, ycpeAH8HHOro no 83HMYTIIIIbffbIM 

yrnaM ,r -M830H8 H HyKIIOHOB, MOlKHO BB8CTH T8K Hll3b1B88Mbl8 pa3HOCTHbl8 llOIIHble ce-

'18HHR /:J.a 0TB8'1a10mue paaeune Bepo11TeocTelt nponeccoB 

TIIKlK8 op ➔ nprr 0 H op .. pnrr
0 

• Tait, sanpuMep, 

,,.,, 

+ + 
pp .. oprr H pp .. porr 

/:J.a10,11 
Jr .Jr PP 

4 ff[da
0
p,,+ (0 11 

00 

pp 
,11 12 l -daP

0
,,+<0,, ,012 l]d0 (012 )dU(O,,l (1) 

' a 

Pa3HOCTHoe nonaoe C8'18HHe Ana nponeccoa pn .. DDlt+ H np .. nnrr + aanHcbIBaeTcR aecKOIIbKO • 

npome: rr/2 PD 

/:J.a 01 11 • 2 f [da +<O,, l-da DP +<11,, l]dO(O,,) • o nnfl nn,r 

rr/2 
2 f[da

0
P (0,,)-da.,::+<O,,l]dO(II) 

0 ppn- tr " 

(2) 

Pa3HOCTH08 noneoe C8'18HH8, onp8A81I8HH08 (2), aenaeTCII Mepolt Kos<j,q,HIIH8HTa 'B' B yr-

IIOBOM pacnpeAeneHHH ,r -M830HOB 

2 
da(np .. rr ) •a+bcosO,, +ccos 0,, 

BKnllA KOTOporo B o6bl'IH08 noneoe C8'18HHe, 8CT8CTB8HHO, paeee eyn10. 

113y'l'.eHH8 peaKUHII np 

AHT K BblBOAy, '1'.TO IF 01 1,/, 0 

- + /5/ 
.. ppr, u np .. norr npH aseprHH eel!TpOHOB 600 MaB npHBO-

' rAe Fol o6o3HB'l'.B8T OAHY H3 Tpex H83&BHCHMblX BMnnH-
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TY/l peaKnHII oopaaoBaHHSt; nepBblll HH/l8KC yKa3bIBaeT H3OTOllH'l8CKHII CllHH,CHCT8Mbl /lBYX 

HyKnoHOB B aaqanbHOM COCTOHHHH, a BTOpoll HH/l8KC - B KOH8'1HOM COCTOHIIHH. Ha TeX lK8 

naHHblX cnenyeT, 'ITO &701,11 onH3KO K Hymo. Ha llY'IK8 H811Tp0HOB Tpeoy8TCH H3M8°pHTb 

pa3HOCTHO8 C8'18HH8 /:;.r, 01,11 1 KoTOpoe llO3BOllHT ycTaHOBHTb q>a30B08 COOTHOIII8HH8 II cy

mecTB8HHO yny'IIIIHTb /lOCTOB8pHOCTb·B8nH'IHHbl l FOi 1 . Ha llY'IK8 npoTOHOB MOlKHO oyneT 

ycTaHOBHTb COOTHOIII0HH8 M8lK/lY aMnnHTynaMH Au H Au nyTeM H3M8p8HHH 

nepBbIII HH/l8KC B A II yKa3bIBaeT H3OTOllH'l8CKHII CllHH CIICT8Mbl /lBYX HyKllOHOB B ll:a'lanb-

HOM COCTOHHHH, a BTOpoll HH/l8KC j m 2 T"N , rne T"N -H3OTOllH'l8CKHII CllHH llO/lCHCTe-

Mb! II3 " -M83OHa H HyKnoaa. 

3TOT Ollb!T MOJK8T HBHTbCH B8CbMa 'IYBCTBHT8llbHblM HCllb!TaHH8M npaBHnbHOCTH peao

HaHCHOII Teopan C. MaHn_enbcTaMa. Cornacno <>T~II MO/lena I A 11 I - o , oTKy/la KaK cnell

CTBHe BO3HHKa8T xopomo H3B8CTHO8 COOTHOIII8HH8 a ( pp ➔" + ) = Sa( p~ ➔ ITO ) 4>aKTH'l8CKH 

Ha Ollb!Te HaomonaeTCH "(pp ➔ IT+) •4,la(pp ➔ IT 0 ) npH 3Heprnn npoTOHOB OKOno 660MsB, 

'ITO O3Ha'laeT: I A II I ,' 0 , 

( +) !Aul 
Ha pnc. I npHBO/lHTCH oonacTb /lOllYCTHMbIX 3Ha'l8HHII a = C1 pp ➔ IT H k a 

u(pp ➔ ITo) iAu I 
KOTOpaH aanonHeHa C8M8IICTBOM KpHBblX 

2 -
4+ 5k - y8kcos cf, 18 a • 
2 + k 

2 + yBk coo cf, 18 

C napaMeTpOM 

3Ha'l8HHH k 2 

cos cf, 18 • coo(A 
18

A11).H3 pHc. I BH/lHO, 'ITO ecnH a - 4, I, TO BO3MOlKHble 
2 2 

3aKnl0'18Hbl B HHT8pBane 0,05 < k < 10 TTplI a min - l ' a npH 
a max ➔ oo • 

Ecnn "+ - 5, TO B03MOlKHbl8 3Ha'l8HHH 
cio 

k 
2 

aaKn10'18HLI B npe/lenax 00 • 

TaKHM oopa30M, q>aKT paBeHCTBa ~ - 5 HHKaK H8llb3H paccMaTpHBaTb KaK /lOKa3aTe_~i.~ 
"o 

CTBO cnpaB8/llllIBOCTH p83OHaHCHOII Teopun. 

II 

qTOObl pel!IHTb sonpoc O ponlI (3/2, 3/2)-peaonanca B oopaaosaHIIH IT -M83OHOB, 

OblnH H3Y'l8Hbl B3aHMOll8IICTBHII npoTolla C llpOTOHaMH nplI ncnonbaosaHHII lKII/lKOBOIIOPOIIHOI!, 

KaMepbI, llO3BOnHIOmell BOCCTaHaBnHBaTb nonay10 KHH8MaTH'l8CKYIO KapTHHy nponeccos: 

p + p ➔ p + p (I) 

p + p .. IT++ d (II) 

p + p p+n+ IT+ (III) 

p + p ➔ P +p +ITo (IV) 

3TO nano B03MOlKHOCTb He TOnbKO onpenennTb C8'18HHH yrnOBblX pacnpe/lenennl! H 

3Hepr8TH'l8CKH8 cneKTpbl 'laCTHU M8TO/lOM, CBOOO/lHbIM OT BnHIIHHH CHCT8MaTH'l8CKHX nor-

5 



pemHOCTell, IIpHCYllUIX 3KCII0pHM0HTSM, B KOTOpb!X HCIIOnb3yJOTCSI C'l8T'IHKH 'ISCTHn, BO H 

nony'IHTb xapaKTepBCTBKII peaKnllll (DO B (IV) ,KOTOpble 6bln11· B8)10CTYIIHbl JlnSI H3MepeHHSI 

npu paHee npHM8HS1Bmel!c1t M8TOJ1HK8, CymecTB8liHblM npeBMymecTBOM STOii M8TOJ1HKH SIBn!I-

8TCSI B03MO}KHOCTb KOMIIneKcBoro H3Y'l8HHSI nponeccoB 

M8HTe, 

pp -pacce!IHHSI B OAHOM 8KCII8pB-

3TOT aKcnepHM8HT Obin BbllIOnHeH B 1881-1883 rr Ba npoTOHHOM ny'IKe CHHXPOllHKno -

TpoHa na6opaTOpHII SIJ18pHblX npo6neM OHHH npu 8HeprllH IIpOTOBOB 850 M:aB, Hcnonb30BaB

ma!IC!l B OIIblTax }KB)1KOBOAOp0)1HaB IIy3b!pbKOBaB KaMepa HT34> HMena A118M8Tp 13 CM H 

6&ma IIOMemeHa B MBrHHTBOM none HalipSl}K8BHOCTblO 13 kOe • 

Ilpu npocMoTpe nony'leHHblX 25,000 cTepeo¢oTorpaq,nl! oblno o6Bapy}KeHo oKono 3200 

B3aBMOA8IICTBHII npoTOHOB, HneHTH,j,BK81IBSI COOblTHII Oblna BbllIOnHeHa IIyT8M B3M8p8HIISI KOOp~ 

JlHHaT ;p8KOB aa nonyaBTOM8TH'l8CKOM ycTpoACTBe C nan&Hel!mel! o6pa60TKOII naHHblX Ha 

Bbl'IHCnBTen&HOII MamHHe, a T8K}K8 nyTeM H3M8p8HBSI npOCTp8HCTB8HHblX yrnoB Ba penpoeK-

Tope, CpenHB8 TO'IHOCTH H3Mepemrn BMnyn&COB 'laCTBll H 1IpOCTpaBCTB811HblX yrnoB (J H 

¢, OK!33anBCb paBBblM11 .1.P ·,.- 20%,. .1.0 ,. 1°, .1.¢, - 30, 

B&mB onpeneneHbl aenB'IBHbl nonHoro C8'18HBlI B3aHMOAellcTBBlI npoTOHOB u, ' a 
TaK}K8 aenH'IBHbl nonHblX C8'18BHII ynpyroro B Heynpyroro u. H u. npOTOHOB, KOTOpble 

OKa3anHCb paBHblMH: 

-27" 2 
u, • (41 18: 1,J) , 10 CM 1 

-27 2 
u. • (25,1 : 0,8) , 10 CM 1 

-27 2 
t7 a • (18, 7 ! 0,8) , JO . CM , 

nnn ·011peneneitm1 · »enH'IBH ce'leHHII (10-(IV) a 061,eMe KaMepbI oblna Bb!AeneHa 6onee 

Y3Kaa oonacT& nna o6pa6oTKH, 

Hee 

BenB'IBHbl C8'18HHII peaKnHII (11)-(IV) npn 3TOM nonyqanHCb paBHblMH: 

pn,r +) 
-27 2 

u(pp .. = ( 1 0,8 : 0,5) , 10 CM 1 

q < pp .. ppiro) ) -27 2 • (3,0 : 0,3 , JO CM , 

q < pp .. d,r+) • (2,8 + 0,3) , 10-27 
CM

2, 

Bee BblmenpnaeneHHbl8 C8'18HHSI HSXOABTCSI B xopomeM cornaCHH C nony'leHHblMB. pa -

/12-16/ 

Ilpn paCCMOTp811HH yrnoaoro.pacnpeneneHHSI IIpoTOHOB B peaKUHH (3) IIpH 6on&mBX B 

ManblX HMnyn&cax ( pHC, 2) OblnO BHAHO, 'ITO pacnpeneneHHe Mano:aHepreTH'l8CKBX npoTOHOB 

xopomo OIIHCblBaeTCll nonHHOMOM BTOpol! CT8II8HH, T,e, cymeCTB8HHbl numb s - H p -

COCTOSIHBSI npoToHa, B rpymre Bb[COKOSHepreTH'l8CKHX IIpOTOHOB yrnoaoe pacnpeneneHue 6b!CT-

po pac1eT npn cos 0 • .. 1 , 'ITO IIO-BHABMOMy, yKa3b!BaeT Ha BTOpH'IHbl8 IIpOTOHbl C opoB-'-
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TanbHbIMB MOMeHT,8MB f > 1 • ( Ceqeaae STBX nepeXOllOB COCTOBmleT He 6onee 

-27 2) 
0,5 • 10 CM .nm, onpe11eneHBSI BKn8110B COCTOHHBll c T ITN • 3/2 H TITN • 1/2 orpa-

.lIB'IHBanHCb yqeTOM s - U p - BOn.ll IT+ - Meaoaa H BTOpH'IHblX HyKnOHOB. HHTep<j>e-

pelU!HOHHblll 'Ines B paaHOCTHOM ce'le.lIHU nponeccoB ( pp .. nplT + ) H ( pp .. pnlT + ) CBSiaaH 

C STOii 8CIIMMeTpUell1 O.ll HMeeT Bll.!ll 

(4) 

r11e yron O 12 OTBe'laeT aanpaBnGHHIO BblneTa H8llTpOH8 B CHCTeMe neHTpa Mace BTOpll'IHbl X 

.11yxnoHOB OTHOCJITenbHO HMll}'nbCS IT+ -Meao.11a, 8 P,r -uMnynbC IT+ -Meaoaa. Harep-

,j,epelUlHOH.llbtll 'IJI8H (4) uaMeaSieT aaaK HS o6paTHbtll npll aaMeHaX ()IT .. 100° - OIT nnB 

/J 12 .. 180 - 912.noaTOMY paaHOCTHOe ce'l:8.IIHe Au cnenyeT HaMepSITb paanelibHO B o6nac-
o O O O O.o 0 

TSIX yrnoB 0 < OIT< 80 u 00 < OIT< 180 BnH 0 <012<80 H 90 <1112< 180. 

Ecnn paa.11ocT.11oe ce'leHBe Au Hallne.110, TO aaocnHHOBbl8 aMnnBTYJlbI U tpaaa M8JKJlY 

HHMB ¢, 18 onpenem1·10TCH aa cooTaomeual!: 

2 

I A 13 I > +.!.Au 
3 

2 o 1 + 2 IA11 I.• u(pp .. pplT ) + _u (pp .. pnlT >-- Au 
3 3 

- 0 + . 
sjA18 IIA 11 jcos tf, 18 ay2[3u(pp .. pplT )-u(pp .. pnlT l1+-+n--Au 

·' y2 

(5) 

BblllH nocTpoeHbl pacnpeneneHUH co6bITHll no yrnaM 012 H OIT JlnH peSKllHB (3). 

pnc. Sa,.6. KaK B OlKHJlSJIOCb, STII pacnpeneneHBSI OKaaanHCb SCUMMeTpB'IHblMH, a aHaK 8CBM

M8TpBU B COOTBeTCTBBH C (4) npOTBBononolKeH JlJIH o6nacTel! yrnoB OIT < 90° B OIT > 80°. 

Ha pnc. Sa,6 TSKlKe ·cnenyeT, 'ITO BHTep,j,epeanao.11Hbtll qne.11 B ceqeaaa, nel!CTBBTenbHo, uMe-

eT BBJl ( 4) t TO eCTb SCUMMeTpHH He U3MeHH8TCSI npu aaMeHe O IT : 9 12 • 

CyMMBpys npaaeneaab1e aa puc. Sa pacnpeneneaust, nony'laeM: 

Ha COOTHOWeHHSI (5) nony'l88M 

2 
/A 18 / (8,6 + 0,8) • 10-27 

2 

/A 11/ • (3,9 + 0,5) • 10-21 

OTHOCHT8nbH8B ,j,aaa ~ 6nuaKa K 90°: 't'18 

2 
CM I 

2 
CM I 

TO eCTb HHTep,j,epeanHB ·Me)KJly COCTOBHHHMB C. T ITN = 3/2 H TIS 

CYTCTByeT. Ha puc. 4 noxaaaaa o6naCTb BOaMO>KHblX aH8'18HHII 

7 
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Jc 2 
c IA 13 i2 
--2 

IAul 
H a ·" ( pp ➔ pDIT + ) 

(1 (pp , ➔ pp IT ) 

H npHB8Il8HbI nony'l8HHbI8 B naanol! paooTe BeilH'IHHbl. 

2 
le - 2,5 : 0,3, 

a = 4,1 + 0,3. 

TaKHM o6paaoM1 ITN noncucTeMa B peaKllHHX (3) H (4) o6paayeTcH npeuMymecT-

B8HH0 B C0CTOHHHHX C T ITN- 3/2. Onmu:o, B 0TnH'IH9 OT npennono)KeHHli Monenu Man-

nenbCTSMa, na6monaeTCH H ll0B0IIhH0 UHTeHCHBH08 o6paaoBaHH8 ITN - noncncTeMbI B 

C0CT0HHHHX C T • 1/2. 
ITN 

m 

npyrHM BonpocoM, nccnenoBBsmHMCH B nannoa paooTe, HMHeTcH BbIHCHeane ponn pe-

30H8HCH0ro (3/2, 3/2) -M8xaIDl3M8 o6paaoBaHHH IT -M830H0B B IT -MeaoH-HyKnoH-

HOM BaanMonelicTBHH. nnu STOro neo6xonnMo onpenenRTL cooTnomenue aepo-uTnocTeli o6pa-

aoBaHHH 11N - Il0/lCUCTeMbl B C0CTOHUHHX TITN - 3/2 U ·TITN • 1/2. nnsr onpeneneHHH 

/5/ •' ... 
9TOro COOTHomeHUH ncnom,aoBanRCL CBOl!CTBa CUMM8Tpuu BOnH0BbIX ..,ymcnnll B H30T0ilH-

'18CK0M npocTpaHCTBe 0TH0CUT81IhB0 nepecTaB0BKU nnyx ,r -M03OHOB. 

AMUnHTyny mo6oro H3 nponeccon o6pa30BBHHR onnoro IT -Meaoaa M0)KH0 Bblp83HTL B HBH0M 

Bnne 'lepea 'leTblpe _H83BBHCUMbI8 H30CURH0Bbl8 8M~HTyllbl. B '18CTH0M cny'lae C8'18HUR nponec

C0B rt+ p .. ,,+rt+ H 11+p-+rr0 11 + p onpenenRIOTCR llBYMR aMnnuTynaMH: AH u A at • 3necL nepBbII! H 

BTOpoli HHll8KCbl paBHbl 2 T ITN B H8'181IhB0M C0CTORHHR R C0OTB8TCTB8HH0 B K0H8'1H0M 

C0CTORHRR. Ha ny'IB:8 rt+ -M830H0B M0lllH0 6yneT ycTSH0BUTL COOTHOIDE!HRR Me)Klly aMnnu-

TynaMR A 31 R A nyTeM H3MepeHRH nonublX C8'18HHlt pe8Kllnli err +p ➔ IT+ IT+ D ) , 
at · 

( 11 p .. rt rt p ) n pa3HoCTnoro ce'leHHR Ii~ (11 + p -+ rr O 
) , xapaKTepnay10mero npocT-

paHCTB8HHYJO 8CHMM8TpRIO B peaKJlRH IT+ p -+ rt Ort+ p OTH0CUTe.iibeo nepeCTaH0BKH rr -

M830H0B. 

/17 18/ 
Ha ocnoBe uao6apnoli Monenn • o6paaonaHHH onaoro ,r -Meaoea B ITN 

CTOm<H0BeHRmt, H30TOnR'l8CK08 C0CTORHH8 T.,,.. 

A lit • 0 • 3TO ycnonue lipHBOJlHT K COOTH0W8HUIO 

u(v+p -+ fT+JTop) 

u(11+p .. .,.+,,.+,. 

1/2 nrpaeT MHBHMSIIhHYIO ponL, ro ecTL 

- 6,5. 

/19/ 
0.t1Rax.o az:c.nepnu:eHTam.Ho na6n10nae're.H u (a p -+ tr a p) • l.Sxu(IT+p .. ,,+ rt+n) 

npu aaeprHH a + -Meaoaon oz:ono 500 Man. 
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Ha puc. 5 npuaeneHa oonacT& nonycTHMblX aHa'leHnll-

a • k • a - 1,5, KaK BHJ:IHO H3 pH,-

cy.HXa 5 , npooeraeT 3H8'1eHHH 0,4 < k < 2,8. 3TH IIH,Pphl roBOPHT O TOM, 'ITO (A31 ) 

He MOr)'T OblTb M0H&me 1/2 ( A aa ) . 

Comee paccMoTpeHne nponeccos oopaaosaHHH onHoro r, -Me30Ha B rrN -B3aHMO-

nel!CTBBHX IIOK83ano, 'ITO ae Bee H30CIIBHHb18 aMnnuTynbl H RX apryMeHThl MoryT OhITb onpe

neneabl aenocpencTB8HHO H3 8KCnepHM8HT81IbHhIX naHHblX. 

H 

KpaTKHe BblBOJ:lbl 

. Hauoonee H3B8CTHble peayn&T8Thl J:IHccepTanHH CBOJ:IHTCH K cneny10meMy: 

I • .!lnu TOro, 'ITOObl onpenenHTb BKII8.[I H30TOIIH'leCKHX COCTOHHHII TITN 3/2 H 

T ml - 112, aaooxOllHMO H llOCTSTO'IHO B3M8pHTb nonaoe ceqeaue "(pp ➔ pnrr + ) 

cr (pp .. pp,r
6

) n paaaocTaoe ce'leHne liu 
10

,
11 

• 

2. HaMepeu BKIISJ:1 COCTOHHHII rrN -nollCHCTOMbl C B30TOIIH'lecKHM CIIIUIOM T,.N .. I/2 

T 
,rN 3/2. TToKaaaao, 'ITO BKnan peaoaaacaoro (3/2, 3/2) -eaanMonellcTBHH npH 06-

paaosaauu 'fT -Me30HOB COCTaMH8T (72: 3)%. 

HBII 

s. 3KcnepHM8HTSIIbH08 3HS'l8HHe a (k 2 ) aaxonHTCH B npencKaaaaaoll oonaCTH 3HS'l8-

I 1
2 . + 

k 2 • ~ H a • u(pp .. pnrr ) • 
I Au 1· u ( l'J>_ .. pprr0 ) 

4. TTpH aaeprHH npoTOHOB 650 Mss llOCTSTO'IHO IIpBIIHTb BO BHBMaaue s - u p -

COCTOHHBH "-ueaouoe,' nocKon&Ky ux yrnoeoe pacnpeneneaue xopomo onucblsaeTcu no-

IIUIIOMOM BTOpOII CTOIIeHB. Yrnoeoe pacnpeneneaue ayxnoaos T8K)K8 OIIHChlB88TCH xopowo 

nonu110MoM eTopoll cTeneau, ao npH oollbmux nepenasaeMblX BMnyn&cax yrnosoe pacnpene

neaue OhlCTpo paCTeT. Mo>KHo C'IHTSTb 8TO yKa3aHH8M Ha IIpBC)'TCTBHe BTOpH'IHhlX H)'KIIO

HOB C opOHTSIIbHhlM MOMOHTOM f > l • BKnan KOTOpblX COCT8B1IH8T ae oonee 0,5 10-21
cM

2
• 

5. Pacnpeneneaue cooblTBII no yrnaM 012 H e,,, nnH peaKUHH p + p .. p + 11 + .,,+ , 

KaK B OlKHJlanoc&, cornacyeTCH C 8CBMM8TpH'IHhlM pacnpeneneHH8M ( 4)' a 3HaK aCHMM8T

puH - C 1IpOTHBOIIOIIO>KHhlM J:llIH OOIISCTH YJ'IIOB 0,. < 90° H 0,,, > 90°. Ha pHC. Sa H 36 

TSK>K8 cnenyeT, 'ITO 8CHMM8TpHH _118 H3M8HH8TCH DpH 38M8118 <'Ir, .. 012 

6. Yrnoeoe pacnpeneneaue ,r + -Me30HOB peaKnHH p + p .. p + rr +;,. + HBIIHOTCH Me~ee 
/14/ 

SHH30TpODHhlM ,'18M 1IpBB8J:18HH08 B paoOT8 i H 001188 8HH30Tp0HblM1 '18M YK83SHII08 B 

/20/ 
paOOTe • CooTHOW811H8 B8p0!1THOCT811 oopa30B8HH!I ,.o - H r,+ -M830HOB HYKIIOHSMH, 

b,,,o 
paBH08 ,-- - 0, 7 ;: 0,2, He npoTHBOpe'IHT TpeooBaHH!IM H301lH'18CKOII: HHBapHaHTHOCTH. 

o.,,ai, 
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7. nn11 perueau11 aoupoca o cupaBe,[lnHBoCTH ua_ooapaoi! Mollenu nuaneaoayMa-IIITearxei!

Mepa H8,[l0 H3MepHTb OTHOllleHHII aepoRTHOCTH o6pa30B8HHII Me30HOB Me30H8MH B COCTOIIHHIIX 

C T 77N - 3/2 H T ITN = 1/2. 8KcUepHMeHTanbHO 3TO CBOllHTCII K H3MepeHHIO BenH'IHH 
IT+p IT+p + 0 

a a o + H Ila (IT p ➔ IT ) 
11 ,r n rt fT P 

MaTepuanbl, uocny>KHBWHe OCHOBOi! llHCcepT81lHH, OblnH _uony'leHbl a 1980-1963 rr, llf)

KnHllbIBHnHCb aa Me>KllyHapollHblX KOH<pepeH!lHSIX a Po,iecTepe a 1980 r u a llyoae a 1964 r 
/6-9/ 
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