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B3AVIMODE0CJ'BVYE .Vn -ME30HOB 
B CTATviCTVJLJECKOr:i TEOPvlvi ¢EPM VI 

HmpaBneHo .13 )K3T¢ 
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6HE.JU10TEKA I 



A H H o T a u H g 

B npeanono)KeHHH peaoHaHcHoro (li7i) - BaanMoaelicTBHs BbrqncneHbr 

aHepreTHqecKHe CII9KTpbl 'Ji -Me30HOB H HYK1IOHOB, pO)K.Il8!0lllHXCB B HeyrrpyrHX 

(NN) -cTonKHOBeHHBX npn aHeprnn E = 9 .BaB. PeaynhTaTbr pacqeToB 

Cp8BHHB8!0TCB C OIIhlTOM. 

'}<-" 



B nocne.unee BpeMH B ni1TepaType qacTo o6cy:tK.uaeTcH BJIHHHHe B03MO:tKHoro 

pe30H8HCHOI'O ( Ji 7f') -B38HMO.[l8llCTBHH H8 pacqeTb! no CT8THCTHq8CKOll TeOpHH 

1-8 B 5 3,6,7 6 MHO:tK8CTBeHHOI'O pO)K.Q8HHH qaCTHU • pa OT8X b!JIO ITOK838H0 1 

qTo .UJIH cnyqaH (Jrf/j - J.o\ (Nf'/J- B38HMO.Q8llCTBHll yqeT T8KOI'O B38HMO.Qei1:CTBHH 

B paMK.ax TeopHH <:PepMH yxy.uwaeT cornacne paccqHTaHHbiX H aKcnepHMeHTSJib-

2 5 
Hb!X pacnpe.Q8JI8l!Hll 3B83.[l no MHO:IK8CTB8HHO(:TH, C .Upyrofi CT0p0Hb! 1 B pa60T8X ' _ 1 

yqHTb!B8H pe30H8HCH08 (1iif) -B38HMO.QellCTBH8 1 Y.USJIOCb Jiyqwe COI'JI8COB8Tb C 

On biT OM TeopeTHqeCKHe HMnyJibCHbl8 pacnpeueneHHH qacTHU 1 pOX<.USIOWHXCH B ( 1i-f0)-
CTOJIKHOBeHHHX npH SH8pi'HHX E = 1,0 EaB H E = 1,4 EaB. O.unaKo, npH aneprHHX 

M8JI9 BTOpHqHhlX qacTHU, CT8THCTHq8CKH8 

pacqeTbl cne.uyeT .QeJiaTb C- 60JibWOll OCTOpO:tKHOCTb!O, 

5 
ananHa, BhlnonHeHH~i1 B pa6oTe , noKaaan, q~o yqeT 

Dei1cTBHTenbHO, 6onee Toqnbill 

pe30H8HCHOI'O (JT7i) -BaaHM0-

.[l8llCTBHH He T8K XOpOWO 06bHCHHeT Onb!T 1 K8K 9TO YK83b!B8JIOCb panee B pa60T8X 

COI'JI8CHe. C Onb!TOM MO:IKHO llOJiyqHTb H 6ea (Jrli') -B38HMO.QellCTBHH 1 ecJIH 6oJiee 

2, 
• 

KOppeKTHO BhlnOJIHHTb Bee CTaTHCTHqeCKHe pacqeThl, 

r.-:-
TaK KaK BJIHHHue peaoHaHcnoro BaauMo.uei1:cTBIIH ',.// -MeaoHoB. vBenuqHBaeT-

~ 

CH C pOCTOM 9HepriiH, TO Mbl paccquTa.TIH HMHYJibCHbie cneKTpbl BTOpHqHb!X JJ -Me-

30HOB rr npoToHoB .UJIH ( f f) -cTOJIKHOBenrri1: npH E = 9 EaB. PeaynbTllTbi pac

qeToB npHBe.Q8Hbl H8 pHC, 1 H 2. npu 9TIIX pacqeTaX npe.QnOJI8I'8JIOCb 0 qTo CllHH H 

paBHa qeTbrpeM MaccaM 

7f -Meaonn.oi1: Hao6apbr paBHbi e.uiiHIIUe, a ee Macca J~ * 
'JT -M eaona: j't *" = -'YJ4 . Bee ocTaJibHbre npe.unono:tKe-

II30TOnHq8CKHll CniiH 

3 
HIIH II M8TO.Q pacqeTa Te :tKe 1 qTo II B pa6oTe • np1IB8.QeHHb!8 Ha p1IC, 1 H 2 

9 , 10 rJ 
SKCnepHMeHT8JibHhl8 Ll8HHhl8 B3HThl II3 pa6oT , pii STOM .UJIH npOTOHOB Ha 

pHC, 2 np1IBe.Q8Hb! CYMMapHbl8 9KCnep1IMeHT8JlbHbl8 .U8HHbl8 
11 

KaK BH.UH0
1 

B o6oHx cnyqaHx IIMnyJibCHbre pacnpe.ueneHIIH 6ea (717i)- H B 

T80p1IH C (TI /i)- B38HMO.Q8llCTBHeM OK83b!B8IOTCH 6JIH3KHMII; O.QH8K0 1 B COI'J18CIIH 

3 6 . ,--
c peayJibTaTaMH pa60T 

1 
yqeT peaoHaHCHOI'O B38HMO.QellCTBHH J/ -M830HOB 

11 
B uenoM ne ynyqwaeT cornacHH TeopHH c onbiTOM. /Cp. I • . 3To BH.UHO TaK:tKe 

11 . . . 9 10 
B pa6oTax ' npoananiiaHpoBano 28 cneuoB tJI -MeaonoB u 106 cne-

uoB npoTOHOB. Ha puc. 1 H 2 npHBe.Q8Hbl cpe.unHe CT8THCTHq8CKH8 OWH6KH, np!I 

STOM nOJIH08 qHCJIO npOTOHOB cqHT8JIOCb paBHb!M 16~, TaK KaK B pa60T8 (10) 40 npo

TOHOB .uo6aBJI8Hhl BCJie.QCTBH8 pa3JIIIqHhlX nonpaBOK, 



4 

. H3 Jl8HHbiX Ta6nHUbi1 r.z:te npHB9Jl9Hbi TeopeTH'IeeKHe H SKenepHM9HTanbHbie 3H8'1e

. HHst epe.z:tHHX HMnynbeoB pom.z:taromHxest 'laeTHU. Cpe.z:tHee 'I:Heno 'laeTHU, pom.z:taro

lllHXest B O.llHOM aKT~·, B T90pHH e (7r7TJ- B38HMO.z:teii:eTBHeM npH6nH3HTenbHO Ha 

20% npeBOeXOJlHT 9KenepHM9HTanbHOe 3H8'19HHe. 

C .llpyroii eTOp0Hbi 1 B pa6oTaX 
1 

6bmo noKaaaHo, 'ITO 6ea · y'leTa (717i}-saaHMo-

.z:teiteTBHii TPY.llHO OO'bsteHHTb aKenepHM9HTanbHbie '.ll8HHbi9 no aHHHrHnsntHH. noa.z:taee 

4 7 8 
aToT BbiBO.ll 6bm no.z:tTBepm.z:teH 6onee TO'IHbiMH pae'leTaMH B pa6oTax ' 1 

• 

TaKHM o6paaoM, B paMKax eTaTHeTH'IoeKoii Teoplm ct>epMH noene.z:toBaTenbHoe 

paeeMoTpeHHe peaoaaaeHoro (nTJ- saaHMo.z:teiieTBHH esstaaao e TPY.z:tHoeTstMH. 

. .._ 
ilo HOBOMY eTaBHTest BOnpoe 0 pe30HaHeHOM B38HMO.z:teiieTBHH /I -Me30HOB 

. . . . 11 12 
B TeopHH, Y'IHTbiBaromeii nepH¢epH'IeeKHe eTonKHOBeHHst /eM., HanpHMep, ' I. 

PaanH'I:He MHomeeTBeHHoeTH H HMnynbeHbiX eneKTpOB '16CTHU 1 pom.z:ta-

IOUlHXCSI B ueHTpanbHbiX H nepHclJepH'19CKHX CTOnKHOBeHHSIX 1 H OCT a IOtUHeCH 

eme H9H3BeeTHbiMH 3H8'19HHSI ee'I9HHH 1 e KOTOpbiMH STH .llB8 THna eTOnKHOB9HHii 

peanHayiOTest Ha onbiTe, noasonsteT B Hae"I:ostmee speMst 6ea npoTHBope'IHst c onbiTOM 

yqecTb ( Jf 7f) - saaHMO.z:teiteTBHe. O.z:tHaKo, .z:tnst OKOH'IaTenbHbiX BbiBO.z:tOB aeo6..:.. 

xo.z:tHMbi t5onee no.z:tpooHbie axenepHMeHTanbHbie .uaHHbie H 'IHeneHHbie pacqeTbl. 

Tat5nHua 

Cpe.z:tHHe HMnynbebi ttaeTHU B eHCTeMe U9HTpa MaCe 

CopT qaeTHU 

BapHaH"*'-
paeqe;~ -......., 

TeopHst t5ea (11 iiJ- saaHMo-

.z:tei\:eTBHst j p Bss/e 

TeopHst e 0i7i)- saaHMo

.z:teii:eTBHeM) p Bss/e 

x/ -
3KcnepHMeHT j p Bas/c 

,--- M 
JJ- M930Hbl npOTOHbl 

0,57 0,79 

0,42 0,71 

0,4 .± 0,1 1,1 !.. 0,3 

x/ 
npHBe.z:teHa epe.z:tHSISI .llHCnepeHH Ap =YAp L_Nk (?.,- P)2 /L.IV~ 

h ,.., 

-·'-~~~-~---------
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PHc, I. 
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......-... 
VfMIIYllbCRbie pacrrpe.nerreHIHI J/ -Me30HOB B CHCTeMe ueHTpa Mace, . 

CrrrrowHaH KpHBaH - pacqeT 6e3 (7i7T) -B3aHMo.neiicTBHH; rryHKTUpHaH 

KpHB8H - pacqeT C yqeTOM ( 7fi/J -B38HMO.Q.et'ICTBHH, riyHKT!IpHaH f'HCTO

rpaMMa - 9KCi18pHMeHT8.'lbHh!e .LlBHHhie. 3HaqeHHH IIMrryJibCa p .Ll8Hbl 

B e.nHHHuax fc. , r.ne ~ - Macca -,;- -Me3ona. · 

--
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2. YlMllYJJ.bCHhie pacnpeaeneHHH npoTOHOB a cHcTeMe ueHTpa Mace. CnnoulHaH 

KpHBaSI - pacqeT Oe3 ( 7f" ii) -asaHMO.lleHCTBHSii llYHKTHpUaH KpHB8H -

paC'IeT C yqeTOM (ir /j) - B38HMO.lleHCTBHH, nyHKTHpHSH l'HCTOrpaMMS -

3KCilepHMeHT8JlpHbie .ll8HHble, 3Ha'leHHH HMllYJlbC8 p .ll8Hbl B eaHHHUSX 

JL, rae J - Macca 71 -MesoHa, 


