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B HaCT0SIIUee epeMSI eme He Yila/l0Cb nocTp0HTb aaeepweHHylO Te0pllll npo

neccoe oopaaoeaHHSI MeaoHoe npa coy!lapeH1111 HYKII0Hoe II noaToMy .eecbMa 6onb

w oe 3Ha'!eHHe np1106peTa10T 3KCnep11MeHTbl, K0T0pbie M0:r'YT IlaTb ll0/IHble cee!le

HIISI 06 yn0MHIIYThlX npoueccax: 

.nuccepTauirn noceshueHa a11a11aay nporpaMMbI aKcnepaMe11Toe no Ha61110!le

.HH10 ll0IIS!pH38UII0HHblX acpcpeKTOe B peaKHHII p+ p-+ d..~:it+ , S1e/lS110IUel!cS1 11an60-

11ee IIHTepec11ol! cpe!lH npoueccoe 06paaoea11HH Me30l!0B e HYKIIOH-llyK/IOlll!blX coy!la

peHIIHX, H 0llHCSIIHIO ll011SlpH3aUHOlll!blX aKcnepHMeHToe, Bblll0/ll!el!HblX Ha CHl!Xp0-

UHK/I0Tp0He naoopaTOpi!H Sl!lepl!h!X npo611eM O6t.e!lHl!e1111oro HHCTHTyTa Sl!lepHbi'X. 

H_CC/le!lOBSHHll e Te'!eHHe 1956-1958 r.r. rpynnoll C0Tpy!lllHK0B e C0CTaee !O.K.Am

M0ea, K.C.Mapuw, O.B.CaetJeHKO H aeTopa • 

.UnccepTauHH cocT0HT H3 '!8TbIpex rnae. B nepeoll rnaee !laH o6aop coe

peMeHHbIX npe!lCTae11e11Hll 0 npoueccax oopaaoeaHHSI Meao110e HYKII0HSMH, a .TaK:IKe 

OoCy)K!leHHe B0npoca 0 K0JIH'!ecTee OnhITOe,. HeO0XO!lHMhlX Il/lSI n0/IH0:r'0 aKcnepH

Mel!Ta/lbH0f'0 uccne!loeaHH9 npoueccoe coy!lapeHHll npoTotta c npoToH0M, Bo eTopoA 

r11aee IleTa/lbl!0 paccM0TpeHbl e03M0:IKHble 0llb!Tbl no HCC/le!l0eaHHIO npouecca 

KaK Ha 11enonHpH30ea11110M nytJKe'np0T0l!0e, TaK H Ha none

pe'!H0- H np0!l0/lbH0-nouHp1130BaHHblX nytJKax. B TpeTbeA rnaee onucaHbl 9KCnepu-

d. .,,+ 
M81!Tbl no H3y'lel!HIO peaKUHH p+p- +~1. Ha nonHpH30BSHH0M nyqKe npo-

T0H0B npH aHeprHH 536 Mae, 616 Mae H 654 Mae. '-leTeepTaSI rnaea n0CBSIIUeHa 

H3MepeHHSIM BeKTOp11oll' nonHpH3_~UHH. IlellTpo11oe OT_ 11eaKuri11 p + p--d. + :n:+ 
na HellOIIHp~aoeaHHOM nytJKe np0T0Hoe npH aHeprHH 670 Mae. B K0Hue IlHCCepTa

UHH !laHhl Bb!B0!lbl, eb!TeKalOIUHe 113 npoee!leHHblX aKcnep11Me11Toe. 

1. 

8 nepeoil r11aee Ilalio H31JO)l{eHHe paooT, n0CBSl[llel!HhlX a11a/lH3Y peaKUHH 

p-t-p- cl+.n": , KOTOpbie He BOW/Ill B ll3BeCTHhlA 0030p reun-M al!Ha H 

B aTC0Ha
121

• no!lpOol!O paccMaTpHeaeTCSI qieHOMeH0/10:r'H'leCKaH TeopHSI M aH!lenb

WTSMa151, K0TopaH xopowo 'oot.HCHS!eT OCIIOBl!hle aKcnep11MeHTa/lbHh!8 cpaKThl, 

'-{ TO0hl ycTpaHHTb !lOnymeHHSI H ynpomeHHSI B aToA cpe110MeHO/IO]"'H'!eCKOA Teopim 
. . . 

HeO0XO!lllMO BblllO/ll!HTb ace 9KCnepHMeHTbl n0/1110]"'0 11a6opa. B CBSl3H C aTHM 
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d-

paccMaTpHBaeTcB cxeMa ·on11caHHB ·npoueccos coyaapeHHB Hy1.noH0B II apyr11x 

npoueccos, npo11cxoaBIUHX npH aHeprHH naaaromero npoTolia oKono 600 Mas, 

c noM0IUblO alteMeHT0B S · -MaTpHuLI. nonHaB S -MaTpHua B aTHX ycnoBHBX 

MO)KE!T 6b!Tb oxapaKTepH30BaHa 48 aeitcTBHTenbHblMH napaMeTpSMH, BBilBIOIUHMHCB 

!pYHKUHBMH aHeprnn cncTeMbl. EcnH Te )Ke npoueccbl paCCM0TpeTb B CSM0M 06-

uieM Bnae, TO 38.llS'la cBeaeTcB K HaX0)K,lleHHIO 99 K0MnneKCHblX cpyHKUHit.yrnoB 

npH K8)K,ll0it aHeprnH CHCTeMbl, TO ecTb, K Bb!Il0ilHeHHIO 99. He3SBHCH.MblX nonBpH-

38UH0HHblX aKcnepHMeHT0B. QqesnaHa· uenecoo6pa3HOCTb 113yqeHHB npoueccoB co

yaapeHHB np0T0HS C upoT0H0M. B cpopMynHpOBKe o6o6meHHOI'O cpa3oBoro aHanHaa 

B TepMHHSX aneMeHT0B s - MSTPHUbl. 

11. 

Bo BTOpoit rnaae nplrB0):lBTCB BBHble Bbtpa)KeHIIB cpeaHIIX 3Ha'leHKfi CilllH-

TeH30p0B .llilB peaKUl!I! p-t- p-,,. d.. + :it+ 

HHit :re+ -Me30Ha H aeitTp0Ha •. 

CeqeHne peaKUHH p+ p-d.+:rc-t-

C yqeTOM S_- 1 p- II d. - C0CT0B-

Ha Henonsip1!30B8HH0M nyqKe npoTOH0B 

onpeaenBeTCB KOacpcp111111eHT8.MH, KBanpaTH'lHbIMII 0TH0CHTeilbHO SMililllTY.ll nepe

xonoB, Koacpcp1111l!eHTbl, onpeaenBIOIUHe yrnoaoe pacnpeaeneH11e peaK111111, co-

aep)KST IIHTepcpepeHUHIO, o6ycJioBneHHYIO .llBYMB p - nepexoaaMH.' HHTepcpepeH-

.uuro Me)K.llY s- U d. - nepexoaaMu, a TSK)Ke UHTepcpepeHUl!IO, B03HIIKSIOIUYIO 

OT aayx pa3HbIX d ':"nepexonoa, '-. 

3HaHHe yrnoaoit 38BIICHM0CT11 83HMYTSilbH0it 8CIIMMeTp1111 peaKUIIII p+p-d.+3t+ 
Ha nonBp1130BSHH0M ny'lKe npoT0H0B Il03B0nBeT pa3nenHT.b HHTepcpepeHUIIIO Me)K,lly 

$ - 11 p -. nepexonaMH oT HHTepcpepeHun~ Me)Kny p- 11 cl -nepe~oaaM11. 

1lonon1111Te/IbHble cae~eHHB C COOTHOWeHIIII aMnnHTY.ll nepeXO,ll0B paccMaTpu

BaeMoit peaKUIIH M0I'yT 6b!Tb nonyqeHbl B Oilb!TaX no 113MepeHnlO COCTOSIHHit nonB-

38UHH aeitTp0H0B. 

llanee paccMIITpHBSIOTCSI apyr11e nonBp1138UIIOHHbie. acpcpeKTbl. np11 .aT0M 

113· .ll8IlbHel!w11x aKcnepnMeHT0B Ha116onee IIHTepeCHblMII MoryT OK838TbCSI 0ilb!Tbl 

Ha npoaonbHO-IlOilSlpH30BSHHOM ny'lKe. 

\. 
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111: 

K Haqany nposeaeHHSI onHCb!BaeMblX aKcnepHMeHT0B 61,mo H:JB8CTHO, 'lTO 

/6/ . p d. .,,.+ ,llSHHbte 0 nonHblX ceqeHHSIX peaKUIIH p+ -- +Jl. _npll aHepr1111 npoT9-

/7 / 
HOB OT 460 .llO 600 Mas, a TaK)Ke .llSHHbte amt 6onee BblCOKlrX anepr1rit, no-

nyqeHHblX · np11 11ccneaosaH111£ o6paTHoit peaK111111 :re•+ d.-p+ p np11 aHepr1111 

:rr.· -Me30H8 OT 174 M 8B .llO 307. Mas, yKa3blBSIOT HS pe30HSHCHblit xapaKTep 

aT11x asyx saa1rMHo-06paTHbIX npoueccon, Yrnos1,1e pacnpeaeneHIIB peaKUlrll 

npll aHepr1r11 npoTOHOB OT 460 .llO 660 M aB 061>S1CH1£Ill£Cb, 

,t+ -MeaoHa npo11cxon11T npeHMYIUe-
p+p--d+.n+ 

11cxonsi 113 npennono)KeHHB, qTo 11cnycKaH11e 

cTBeHHO a p -cocTOBHIIH. OaHaKo, aKcnepJ:IM"eHTbI na nenom1p113oBaHHOM nyqKe 

npoTOHOB HS no3B0IlBill! caenaTb anonHe onpeaeneHHbie 38KillO'l8HIIB O COOTHOWe

Hl!ll Me)KJ:lY pa3Ill!'lHblMII aMUnl!TYLlS~I! nepeX0,llOB, B qacTHOCTI!, Henb3SI 61,mo pe

WIITb aonpoc 06 lrHTeHCl!BHOCTI! el -nepexoaoa. 

,ll8Tb 

TOB, 

Heo6xoa11My10 HHq>OpMa111110 o cooTHoweHHII aMnnHTY.ll. nepexonoa. MOI'YT 

OilbITbI, CBSl38!1Hbl8 C HS0illO,lleHHeM pa3Illl'lHblX IlOilSlp1138UHOH!IblX acpcpeK-

Ha nonS1p1130BSHHOM nyqKe npoToHOB peaKUHB p+p-d+.rr+ 11ayqanach 

/3/ 
npH aHepr1111 npoTOHOB 314 Maa • Ha6n10naeMaS1 acHMMeTpHB 6Lma ·o6ycnoane-

HS IIHTepcp'epeHUHeli MS)K.llY S - II P -cocTOSIHIIBMH pa3neTS!OIUHX qacTHU. A11a-
/4/ . 

nOI'H'llible 0ilbITbl 0b!IllI Bbm0nHeHbl npll aHepr11H npoTOHOB 415 M aB. • 3Ha'l8HIIB 

aCIIM,MeTPHII, nony'leHHbte nplI aToli aHepI'HII non nayMB pa3Illl'lHblMII· YI'Il8MII, HHTep

npeTHpOBSilllCb aBTopaMH aToli pa6oThl IlllWb KaK B03MO)KHOe yKa38HH8 Ha HSillI'lHe 

acpcpeKTS cL - BOilHbl. 

'-lacTIIUbl B peaKUIIII 
6naronapB HSilll'llI!O M8XSHll3M8 p+p--d.+:n:+ 

p - paaneTa , M0ryT 0b!Tb ncnymeHbl KSK B cl -coCTOSIHIISIX. TSK ·11 B 

COCT0BHHII, J,fcxonHol! np11q1rnol! aToli B03M0)KH0CTII BMSleTCSI 'nononHHTenbHblit MO

MeHT K0illI'l8CTB8 ,llBII)KeHHB, yHOCIIMblit HYKil0HOM, HeB3SIIMO.llelicTBY!OIUIIM C rt -
ME!30HOM, TaKHM oopaaoM; nosianeH_He d,-nepexoaoa B peaKu~n p+p-.cl+-7l+ 

s 

B03MO)KH0 npll nonHOM 0TCYTCTBHII 
cL -aonH B M830H-HYK110HHOit noncncTeMe, 

OnllCb!BaeMbte aKcnepnMeHTbl nposonunHCb HS nonBp1130B8HHOM ·nyqKe npo-
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TOHOB, no11yqaeMOM B peay11bTaTe ynpyroro paccesrnHlI Ha liapax yr11epoaa Bhrne

neHHoro H3 KaMepbl CHHxpouHKl!OTpoHa nyqxa HellOl!lipH3OBaHHblX npOTOHOB. Taxoll 

MeTOLl aaaan BO3MO)KHOCTb, pa5oTalI B xopowell .reoMeTpHH, BbI5paTb OllTHMal!b

Hble yc11OBHlI LllllI Ha5moaeHHlI npoueccoB o5paaoBaHHlI Me3OHOB B npoTOH-npOTOH

HblX coyaapemrnx. 

B rrraae OllHCaHhl: BbI5op OllTHMallbHblX YCIIOBHII SKcnepHMeHTa, H3MepeHHlI 

cpeaHell SHeprHH nom1paaoaaHHOro nyqxa, oueHKa scpcpexTa aaollHoro paccelIHHlI 

npOTOHOB B nepaoll MHWeHH, H3MepeHHlI llOlllipHaauHH nyqKa, KOHTpOl!bHble H3Me

peHHlI, napaMeTpbl ny'IKB npH pa31!H'IHb!X sHepr1rnx, MeTOLl IOCTHpOBKH annapaTy -
- ·ar-·-·... . ...... ; 

pb!, oueHKa ITO)KHOl! acHMMeTpHH aa cqeT HeTo'IHOCTH B oTcqeTe yr11a Ha511roae-

HHlI, cxeMa pacrro_rro)KeHHlI TenecKOllOB H3 CUHHTHl!l!lIUHOHHblX C'IeT'IHKOB, a TaK)Ke 

yrrrosoe paapeweHHe arrnapaTyphI. 

TTpH o5pa5oTKe peayl!bTaTOB SKCnepHMeHTa BBOLlHl!aCb ael!H'IHHa 

( 
do ) HenoAPP 

A(e)= e(a) m pp-a,t•, 

rae 

. PsLti a (:";) 
E. (8)- H3MepeHHalI aCHMMeTpHlI, p -cTeneHb llOl!lipH3aUHH llY'IKa, 

. ... ' 

Ill 

9 - yron 

HcnycKaHHlI TL -MeaoHa a c.u.M. 

Ha pHc. 1 H la rrpHBeaeHbl rrorryqeHHbie 3Ha'leHHlI A (e) lllllI Tpex sHep-

rHII. 8 npoaeaeHHblX SKcnepHMeHTax, KaK BHLlHO H3 pHc.l, 5bma o5Hapy)KeHa CHl!b-

. Hall yr11OBalI ~aBHCHMOCTb Bel!H'IHHbl A (e) 3TOT cpaKT lIBl!lieTClI llplIMblM ll0-

Ka3aTellbCTBOM, cL -nepexoaoa B peaKUHH p-1--p-d.+:,r+ npH acex Tpex 

sHeprHlIX.-

HallaeHHbie 3Ha'IeHHlI_ A (e) annpOKCHMHpOBal!HCb Bblpa)KeHHlIMH 

A (e)== ~ (:\o + '.\.c.os8 + A2.c.o::.2 0;, I 2/ 
· jo + 3 ,Y-2 

rae k.2St=-liT..(To ... iY2) , k - aorrHoaoe 'IHc11O rrpoToua a c.u.M. 

l1~MeH9Hlle 3aBHCHM_OCTH I\ (a) OpH rrepexoae OT. OllHOII 3HeprHH K apy

roll, o5liapy)KeHHOe B aaHHOM 3KCrrepHMeHTe,- MO)KHO npocneaHTb B o5rracTH He -

CKOl!bKO MeHbWHX aHeprHII, ecrrH HCllOl!b3OB8Tb aaHHbie 

415 Msa 
:\,._ 

To+·kf2. 

a 314 Msa. Ha pHC, _2 npHBeaeHbl aaBHCHMOCTH 

11 A/ OT HMITynbca ~ -MeaoHa t1_ = ,: C 
1'0 +3'(2 ir 

lllllI 3Hepral! npOTO~OB 

KoscpcpauHeHTOB ..,,_At , 
.~~ 

a c.u.M. 
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np11 aHepr1111, 6nll3KOA K noporoBoA, ~ -M930H MOlKeT ,11cnycKaTbCll TOnbK0' 

B ~ -cocTO!IHIIII, II Bee KOacpqlHUll9HTbl A, 3Jl9Cb .llOnlKHbl o6pawaTbCll l'l Hynb, 

B 06nacT11 ManbIX _aHa'ieH11II 11Mnynbca Koacpcp11u11eHT Ap , 6YAY'ill 0T'p1111a r0•h·1 
TenbHbIM, BoapacTaeT no Mepe yBen11'ieH1111 11Mnynbca · MeaoHa, i:tocT11raeT aK~Tpe~ 

ManbHoro aHa'ieH1111 1·1aaTeM _06pawaeTc11 B HYnb.np11 aHepr1111 0Kono 630' MaB, 11 

BHOBb BoapacTaeT, HO ylKe C nonOlKIITenbHblM 3HaKOM, B-o6naCTII _ManblX IIMnynb

COB Me3oHa 11aMeHeH11e Koacpcp11u11eaTa 'f, ).f I' o6ycnoBneHo_ BoapacTaa11eM aMnn11-
o+ y 2 

TY.llbl p -nepexo.na no oTHoweH1110 K aMnn11Ty.lle $ -nepexo.na, np11 _6onee Bbl-

. coKux aHa'ie~1111x 12, K / S - p I - HHTepcpepeau1111 AO 6aB~11eTc11_ / p- cl /-
11HTepcpepeHu1111. no-BIIJlllMOMY, acpcpeKTbl 8TIIX .llBYX _ IIHTepcpepeHullA CTaHOB!ITCll 

cpaBHHMblMII .npyr C JlpyroM, HS'illHall C 8Hepru11 npoT0HOB, np11 KOTopoll K08cpcp11• 

u11eHT V' At~ .llOCT~raeT cBoero_ a~c-TpeManbHoro aa~q-ea1111, no.llTB9plK.ll8HlleM 
· · ..... 3'f2 - : :\2 - · - - -

aToro cnylKHT TO, 'iTO K08cpcp11u11eHT . 'Y'. I y; 1 o6ycnoBneHHbl.ll IIHTepq:>epeHu11ell · ,o"" "f 12 , - · • 
TOnbKO M9lK.llY p - II d, -nepexo.llaMH, CTaHOBIITC!I Ha6mo.aaeMblM np11 aHep-. 

'..\.i· .. 
rull npOTOH0B oKono 450 MaB. np11 8TOM KOacpcp111111eaT To+¼Y-2- I ot5ycnoBneHHblA 

' acpcpeKTSMII / S - -d. I - 11 I cl - cl. I - 11a-repcpepea1rnll, 0Kaaanc11 O'i9Hb 

Manon Ben11'i11Holl, 11 ero y.nanocb o6HapylKIITb' B aKcnep11M0HT8 c oqeab t5onbwoll 

0111116Kolt, 

PeaynbTaTbl BblJIOnHl;!HHOro 8KCnepllM9HTa Ha non11p11aoBaHH0M ny'iK9 npoTo

H0B, a TaKlK9 y>Ke 113B8CTHbl8 .naHHbl8 o · peaKUIIII p -t p·- d.+:7i1- Ha Henonl!pll30-

BaHH0M ny'iK9 npOTOHOB MOlKHO 0.llHOBp9M8HHO 061,llCHII.Tb, ecn11 .nonyCTIITb, 'iTO B 

paccMaTpllBaeMoA o6naCTII 8Hepr1111''a-Mnn11Ty.lla p930HaHCHO~-o nepexo.na :I.D2-:-":
3S:1.?2 -

CBll3SHHoro C _MexaHll3MOM ~ -paaneTa, aaaq11T8nbHO npeBblWa9T a~nnllTY.llbl 

s- II d.-nepexo.noB. B 8T0M cny'iae .llOCTynHblMH Anll aa6nl0.ll9Hllll' OKalKyTCll 

acpcpeKTbl IIHTepcpepeHullA M8lK.llY S - II p -nepeXO.llSMII, a TSKlK9 M9lK.llY 

p- u d - nepexo.aaM11, -B TO Bp9Mll KaK IIHTepcpepeHUII~ MelK.llY S-: ll -d. -
nepexo.naM11, a TaK>Ke Me>K.ny paanll'iHblMII d -nepexo.llaMII, cooTBeTc.TByeT acp

cpeKTY BTOporo nopll.nKa Mano_CTII, 

OCHOBblBSllCb Ha 8TOM npe.nnonolK_9HIIII, M0lKHO np0ll3B9CTII OU9HKII H9KO;o-

pbIX napu11anbHbIX ce'ieH11A, a TaKlKe o6dy.ll11Tb Bonpoc o / p + p 
! 

B C0CT0!IHIIII D2_, 
/ pacce11a1111 
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lY. 

B. qeTBepTOH. rnaae OIIl!CbIBaIOTCH 9KCII9p11M9HTbl IIO onpeaeneHl!IO ·aeKTOpHo_l!: 

nonHp11aau1111 ael!:TpOHOB B peaKUIIII p-t--p-cl.+.1i.+ 'IIPII 9Hepr1111 IIpOTOHOB 670 M9B. 

3aaa'!a 9TO~O 9KCIIepl!M9HTa COCTOHna IIOMIIMO nony'leHl!H LlOII_~nHl!TenbHOH IIHCpop-
. d -t- '·. a· 

Mau1111 0 peaKUl!ll P + p- -t- :7t , B npoaepKe CLl enaHHbIX paHee BblBOLlOB O. COOT-

HOW9Hllll aMII/ll!TYLl nepexoaoB II B YTO'IH9HIIII oueHOK napu11anbHbIX C9'19Hllll. 

·np11 11aMepeH1111 nom1p11aau1111 
' ..,.. . , C11 

·aellTpoHoB 6bm 11cnonbaoaaH MeToa r i-1 pp a. , 

aarom11l!: B03MO)KHOCTb onpeaem!Tb TonbKO B9KTOPHYIO nongp11aau1110 ael!:TpoHa··: 
. . . . -

3Kcnepl!M9HT npoaoa1mcsi Ha IIY'IK9 IIpOTOHOB co ,cpeaHel!: 9Hepr11el!: 670 M9B II C 
. " -- . 10 . · : 

nonHoll l!HT9HCl!BHOCTblO OKono 5.1_0 IIpOTOHOB/ceK, l-1cnonbayeMa8 annapaTypa 

II03BOnHna IIp01!3BOLll!Tb.CeneKUl!IO IIO aMIInl!Tyae IIMIIynbCOB OT OLlHOro 113 C'!eT

'IIIKOB TenecKona. B rnaae OIIIICbIBaIOTCH OIIbiTbl IIO H8CTpollKe annapaTypbi II ycno-

. Bl!H oTaenbHbIX OIIbITOB, !-1HTeHCIIBHOCTb ae!\TpoHoB a MecTe pacnono)KeH11H BTopoll 

. ·. . ·3 .· J 
MHWeH11· cocTaBnHnaioKono 2,5.10 l<ceK. 

Acl!MM8Tp11g npll pac_ceHHllll Ha Hapax yrnepoaa. nonHpll30,BaHHblX ael!:TpOHOB, 

o6paaoBaHHbIX_ B peaKUIIII p + p- d..+s.:+ , Obina 113MepeHa IIOLl Tp9M8 yr-

naMll, 

Ha p11c.- 3 np11aeaeHbI aHa'!eH11H ·N (0,1.) , cBH38HHhie c Ha6nroaaeMbIMll 

Ben11'1HH8MII cneayIOlllllM COOTHOW9Hll9M 

N 2 
• e (ad) "f.:, + 'f2col0J 

(0d)=\10+V2cos0c1. .. 2 .<T; > 1.Jis· \:) c.1»0J' /3/ 
. . . l . ·. 1i JC Zj" 2 lM J. 

ra·e---e - acllMM8,TPIIH pacceHHIIH aei!TpOHOB Ha yrnepoaHOJl MHW9HII,!. a 

-2 
\10 =-/9,5±.2,6/.10 ; 

' . -2 <' · "l. ·• -4 
Y2 =- /0,2 ;!:.3,6/.10 ; OV0 ·0\/2=6,7.10 • 

· 1,1cnonbayg IIO/ty'l9HHbl9 peaynbTaTbl, a T8K)K9 LlaHHbl9 06,yrIIOBOM pacnpeae-
. - ? . • 

neH1111 npouecca p+ p-d-t-51+ Ha Henongp11aoaaHHoM ny'!Ke npoTOHOB np11 9Heprmi 

660 M9B, MO)KHO onpeaenl!Tb aMIInllTYLlbl nepexoaoB 
1So-3S1po. II 'D2- 3S1p2 

KOTOpble npl!B9Ll9Hbl Ha p11c.4. B Tex :wa o6oaHa'l9HIIHX npl!B9Ll9Hbl peaynbTaTbl 
. Iii 

9KCII9pl!M9HTa ' liblIIOnHeHHOro IIpll 9Hepr1111 340 M 9B. 
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KpaTKHe a1,1eo,g1,1 

'1, npoB8.!l8HHbl8 aKCII8pHM8HTbl IIO H3MepeHHIO 83HMYT81lbHOl! 8CHMM8TpHH 

HCIIyCKBHHSI :Jt -Me30Ha B peaKUHH p-1-p-d.. +:n.+ Ha IIOIISIPH30B8HHOM ny'IKe npo

TOHOB IlpH aHepr-HSIX 538, 818 H 854 Maa Il03BO/IH/IH ol5HapylKHTb d. -nepeXO.!lbl 

B STOH p88KUHH,, 

2. via aHS/IH38 IIOIIY'l8HHblX peaynbTSTOB, a TBKlKe H3 .!lBHHblX .!lPYl'HX 8KCIIe

pHM8HTOB, BblllOIIH8HHblX IIpH SHepr-HH IlpOTOHOB 314 M,aa H 415 Maa, Cll8.!l,Y8T, 

'!TO HCIIYCKaHHe 'IBCTHU B d - cocTOSIHHSIX 1,10:mHo Ha151110.!laTb a on1,1Tax Ha 

IIOIISlpH30B8HIIOM IIy'IKe, H8'1HH8SI C SHepr-HH npOTOHOB OK0/10 450 M aa. 

3, Peayllb.TSTbl HaCTOSIUlHX aKcnepHM8HTOB COBM8CTHMbl c' npe.!lnO/!OlKeHHeM 

0 TOM, '!TO BO acel! HCC/18.!lOBSHHOi! o15nacTH aHepr-HH BMnllHTY.!lbl I!- H cl -ne-

p -nepexo.!la: pexo,00B ,MB/lb! no Cp8BH8HHIO C 8Mll/lHTY.!lOi! 'pe30H8HCHOl'O' 

i.D2 -- 'S:1. p2 , a aMnllHTY.!lhl cl -nepexo.ooa: 'fa:-"'."'S1 d2 

pSBHbl HYIIIO, 

11:•~-
5$1d3 

4. Hal!.oeHbl OU8HKH MHHHMS/lbHO:~ CYMMBPHOl'O BK/18.!la S ~ H 

XO.!lOB IIpH SHepr-HH npoTOHOB 850 Mas, a HM8HHO: 
' 2 

s (s.+ d.) ~ 5,4-io. 6't (pp-d~+). 

d,-:- nepe-

5, ·BK/18.!l Hepe30HBHCHOl'O p. -nepeXO.!la 'S0-'S1p0 
B nonHoe ce'!eHHe npli 

TOI! lK e SHepr-11:11: COCT8.B/ISl8T BC:ro OK0/10 1 % • 

8. Bee peay11bT8TbI, IIOlly'leHHb!e B unHCBHHblX aKcnepHM8HTax, cornacyTOTCSI 

C BbIBO.!lSMH, BblT8K8IOUlHMH 11:3 pe30H8HCHOI! cpeHOM8HO/!Ol'H'l8CKOil TeopHH npo-

ueccoB ol5pa30B8HHSI M830HOB B / p+ P / - COY.!lBP8HHSIX, KOTOpaSI l51,rna. pa3BHT8 

MaH.!l81lblliTBMOM, 

7; noMH MO onhITOB IIO HCC/18.!lOBBHHIO peaKUHH p-1-p- d_.,.,_ .. Ha HenonsipH-

30B8HHOM H no11S1pH30B8HHOM ny'!Kax npOTOHOB Tpel5yeTCSI IIPOB8.!l8.HHe 8KCII8pHM8H

TOB no 'H3MepEiHHIO CIIHH~BblX COCTOSIHHil .!l8l!TpOHa Ha H8IIOIISlpH30BBHHOM, a .T8KlK8 

npO.!lOllbHo-nom1pHaoBaHHOM IIY'!Ke npoToHoa. 

nocne.!lHHi! H3 YIIOMSIHYTb!X aKcnepHM8l!TOB .!l01llK8H .!l8Tb H8Hl5onee onpe.!le

/18HHb!e .!lBHHb!e 015 HHT8HCHBHOCTH cl -nepexQ.!lOB, ,H B cny'lae ero BblnO/IH8HHSI 
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11syqea11e peaKn1111 p-t-p- d+,t+ np11 aaepr1111 np0To110B o.Kono 600 M aB 6yneT 

nonaoCTblO saBepw eao. 

/8-9/ l-1sno)Ke11a1,1e B n11ccepTan1111 11ccne.1:10Ba1111si ony6n11K0Baa1,1 B pa6oTax , 
. . , . /10 11 12 13/ 

a T8K)K8 B npenp11HT8X O61,e.1:111HeHHOro IIHCTHTyTa ' ' ' 
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