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1, B B e ll e H H e .;. 

Enaroll.apg 6onhll!OMY. KOn!:!'IeCTBY TO"'HhiX aKcrrepuivteaTanhHhiX ll.aHHhiX 

rrpaBIW~ CYMM I1pH KOH8"'HhiX a·aeprugx H8/J.8BHO 6hinH HCI10nh30B8Hhl IJ.ng 

rrony"leHug cunhHhiX orpaHu"leaufi .. aa rrapaMeTphi nomocos Pell.me, onuch!BaiO

mue rr N -paccegaue npu. BhiCOKHX aaeprHSIX, us aaanusa ausKoaaepreTH"lec

KHX /l8HHhiX, .UaHHhie o rr N -paccegauu npu BhiCOKHX aaeprugx xopomo onue 

ChiBaiOTcg o6MeH9M noniOcoB · Pell.me, itMeiOll!HX 'KBaHTOBhie "lucmi BaKyyMa u 

, p -Mesoaa. ITpu pacceSIHHH Brrepell. aaanus BhiCoKoaaepreTH"leCKHX ll.aHHhiX 

u npaaiin cyMM :' Tpe6y:eT·· y"leTa TOnhKO. oll.aoro p -rion10ca Pell.mel riapaMeT

phi KOToporo 6hinH TO'IHO onpell.eneHhi, O.naaKo 8 aacTogmee BpeMg ocTaeTcg 

aegCHhiM,, /l.OCTaTO'lHO nit y'leTa TOnbKO ll.BYX BaKyyMHh!X ·noniOCOB ·. ri· Heb6XO-
. . 

ll.HMO nu y'lHThiBa Th • BKnaiJ.hi P ell.me;;.paspesoB B aMnnuTyll.e BaKyy!\moro o6-
. /1 2/ ' ' . ' 

Meaa, TaK, :UanpuMep, B ' us aaanusa npaBun cy~M rrpu aenpephiBHhiX 

MOM8HT8X 0 6hinO I10K838HO, 'ITO He06XO/l.HMO Y'lHTh!B8Tb 0 KpOMe p H P' 

noniOcoB Pell.me, TaK'lKe-·TpeTufi BaKyyMHhifi rro'niOc unH pttspes. Oll.HaKo· aT'oT 

Bb!BO/l He gBnge.TCg OKOH'laTenbHbiM, TaK K8K aaan!I3 T8KHX npaBHn CyMM 

npu aenpepbiBHbiX. MOMeHTax Tpe6yeT ·saaaug peanbHbiX 'laCTefi aMrinuTyll, 
' \ . : ' . 

KOTOphie 8KCrrepHM8HTanhHO H8H3B8CTHhi H. /l.OnlliHhl 6biTb onpell.eneHbl H3 

" B 
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·6bxno /l.HCrrepCHOHHbiX COOTHOlliTHHH, I10K838HO, 'ITO pe3ynhT8Tbi TaKoro 
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ananuaa MOPyT CHnbHO 38BHC8Tb OT.npennono~SHHH o5 aCHMllTOTHqeCKOM 

llOBSllSHHH MHHMbiX qaCTSH aMnnHTyn. 

d i . 
Ananua rr -pacceRHHH naeT B03MO~HOCTb npoBeCTH HeaaBHCHMyro 

npoBepxy Monenea nng BaxyyMHbiX nonrocoB Pen~e. ·PaccMoTpenne aToPo 
. - . + 

npouecca RBns:IeTcg oco5enno yno5HbiM, Tax xax aMnnHTYllbi rr- d -pacceg-

HHH paBHbl 1 a npouecc B t -KaHane MO~eT HMSTb TOnbKO ,BaKyyMHbie 
~/ .. 

KBaHTOBbie qncna. B y~e OTMeqanocb, qTo axcnepnMeHTanbHbie naHHbie 

0 nonHOM ceqeHHH rr d -B38HM0ll8HCTBHH llpH BblCQKHX afiepPHHX XOpOlliO 

OllHCbiBaroTCH H3B8CTHOH Monenbro p H P' nonrocoB Pen~e. Onnaxo nne-

nepcnoHHbie npaBHna cyMM nng rr d -pacces:IHHH paHbme' He pacciVIaTpHBanncb,: 

Uenb HaCTORIIIeH pa5oTbi - npoBenenne npoBepKH Monenn P H P ' nonro

coB Pen~e c noMOIIIbiD Taxnx npaBHn cyMM, .. 

2.· AncnepcnoHHbie npaBnna cyMM 

H nx ananua · 

l1a-aa ToPo, ~ITO cn~H neHTpona paBeH ennnliue, ynpyPoe rrd -pacceg

/5/ HHe Bllepen OllHCbiBaeTC,H llBYMH H838BHCHMbiMH aMnnHTYll8MH , TiyCTb 

f(v) eCTb Ta nHH8HHaH KOM5HHaUHH 9THX aMnnHTYll B na5opaTOpHOH CHC-

TeMe, KOTOpag CBH3aHa C nonHbiM ceqeHHeM a( V) nnH pacces:IHHH Henong-

pnaoBaHHbiMH neHTpoHaMH copnacHo onTnqecxoa TeopeMe: 

a ( v ) = t" Im f( v ) , (I) 

Pne v
2 =k2 +m 2 H m H k - Macca H na5opaTopHbiH HMnynbc ··rr- · 

MeaoHa. 

TipennonaPaH pen~eBcxoe acnMnToTnqecxoe noBeneHHe 

4 



f ( v) ·,. - ~ ·{31 
. I 

2sin TTa 
1 

(2) 

npn aHeprnsix v > N , rae i=P,P.' , n ncnonh3YSI cBoficTBa KpoccnHr-cnM-

.. /6/ 
MeTpnn f( v) = f(-v) . . , nony'lnl\1 npaBnna cyMM 

N n 

f (~) 
o .m {3) 

rae n -He'leTHoe uenoe 'lncno, Mbi paccMoTpnM npaBnna cyMM {3) Tonh-

Ko npn · ""'1,3 • DpaBirno cyMM ocTaeTcSI cnpaBeannBbiM npn BbiC!IlliX He-

'19THblX 3H8'19111iSIX .n , 0LtH8KO JlllSI n "'5 BKll8Jl B liHTe!'p8ll OT 05ll8CT1i 

. aHeprn ii v "' N 1 B KOTOpofi peJllli9BCK8SI MO):t9llh yllie XOpO!IlO OilliCbiB89T 

ilOllHOe C9'19Hii9 1 !18CTOllhKO B9llliK 1 'ITO 8H8llli3 T8KOI'O ilp8Biill8 CYMM ilO'I~ 

Tli ·3KBHB8lleHT9H 8!18llli3Y 3KCnepnMeHT8llhHblX Jl8HHblX' TOllhKO ilpH BbiCOKiiX 

SHepl"liSIX, · 

DonHoe .. ce'leHne a(v) XOpO!IlO 1i3B9CT!I0.3KCilepHMeHT8llhHO ):tO v "' 

= 20 TaB, a· nonHbiH · cnncoK cCblllOK Ha aKcnepnMeHTallhHbie. LtaHHbie nMeeT

/5/ 
CSI B , DpnHUiiilli8llhHOfi TPYAHOCThlO SIBllSI9TCSI HBllli'IHe Hecpli31i'19CKOfi o5..., 

.; . /5/ 
nacTn Hnllie ynpyroro nopora ao aHOMBllhHOI'O nopora npn v +"'-17,1 .MaB - • 

0JlH8KO 5nal"OJl8pSI SHepi'eTii'leCKiiM cpaKTOpaM V 
3 

li v COOTBeTCTBeHHO 

. B, JlBYX ilp8Biill8X CYMM B'Kll8Jlbl B HHTei'p8llbl OT Hecpnqm'lec'Kofi o5naCTJ~ 

npeHe5pellinMo Mallbi, HanpnMep, i3 cny'lae np~·B·nna cyMM AllH n =1 nH-

Terpan'no Hecpnsn'lecKoii o5nacTn B {3), cornacHo Mo~enn (a) (npoaonllie

HiiSI B Hecpn31i'19CK~ID o5riacTh) :pa50Tbl /9/,, 'paBeH o,o4. CooTBe~CTBYIO!Illill ,. ' 

liHTerpan B {3) OT nopora JlO 3 faB UMeeT 3HaqeH'ne 328,' a' JlO 6 fsB -· 

2270~ 

.llnH TOI'O 'IT05bl npOBeCTii npoBepKy np8Biill cy~M ( 3), onpeJ:tellliM 

liX ll9Bbie· '18CT1i li3 SKCriepHM9HT8llhHblX Jl8HHblX 1 a' 3aTeM pe!llliM COBM9CT-
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ao aBa ypaBHeHHSI anSI Bbi'IeTOB {3. P. 1:1. {Jp, , npeanonai'aSI onpeaeneHHbie 

3Ha'leHHSI anSI TpaeKTOpHii a P l'i a P, rrpH t = o • nonh3YSICh nonyqea-

Hh!MH napaMeTpaMH, llpOBeaeM 38T9M TeopeTH'I9CKOe Bbi'IHCneHHe llOnHOI'O • 

" 6 . N 1 
c:e'leHHSI B BbiCOK09Hepi'e.TH'I9CKOH 0 naCTH v> 1:1 cpaBHHM pe3ynhT8Tbl 

C 9KCrrepHMeHTanhHbiMH aaHHhiMH, 

ilpearronmKHM; KaK o6bi'IHo, ·'ITO a (O) =1 • HeaaBHO 1:13 aaanH3a ·aHc-
. p /7/ 

rrepCHOHHbiX rrpaBHn cyMM anSI ITN -pacceSIHHSI 6hmo IIOJ'!Y'Ie!lo 3Ha'le-

1me ap' = 0,61!0,02, KOTOpOe COBrraaaeT C pe3ynhT8T8MH MHOI'HX pa60T, 

OaaaKo 3Ha'leHHe mipaMeTpa a P ,(O) He H3BeCT!IO c yBepeHHOCThiO, TaK 

KaK HeKOTOpbie apyi'He MeTOJlbi aaanH3a aaHHbiX o IT N -pacceSIHHH aaiOT 

/1 I n 6 . . 
· p-83Hble pe3ynhT8Tbl . · , 09TOMY . bin ilpOBeaeH aaanH3 anSI HeCKOnhKHX 

3Ha'leHHii. a . ,(0) • Bbi'IeTbi ( B M6H, raB), rrony'leHHbie·H3 npaBHn cyMM np1:1 
p 

N = 6 raB, anSI Tpex 3Ha'leHHii a p ,(0) ' IlpHBeaeHbl B Ta6n. 1. KpoMe 

TOI'o, 6bina paccMoTpeaa 3aBHCHMOCTh ye3ynhTaToB oT ~aphHpoBaHHSI Bepx-

Hei'o npe)lena HHTel;'pHpOBaHHSI N rrpH i}JHKCHpOBaHHOM ~Ha'leHHH a P , (0). 

TeopeTH'IeCKOe onpeaeneHHe a ( v) npH v ~ 6 raB 1:1 ei'O cpaBHeHHe c 

aKcnepHMeHTanhHbiMH aaHHbiMH rrpHBeaeHbi B Ta6n. 2 ( B MoH). 8Kcrrep.HMeH.;.. 

TanhHbie 3H8'19HHSI B 9TOfi Ta6nHUe 9CTh cpeaHHe apHI}JMeTH'I9CKHe 3H8'19HHSI · . 
..;I-

1:13MepeHHbiX IT d Ce'leHHii, Ka)l(aoe ){3 KOTOpbiX HMeeT a6COniOTHYIO OIIIH6-

KY !0,5 M6H II pH Ka)l(aoit aaepi'HH, M oay nh a6coniOTHoii OIIIH6Kn anSI Ka)l(ao-

I'O TeopeTH'I9CKOI'O 3H8'19HHSI a(v) MeHhllle 1 M6H, 

3. ,3 a K n 10 'I e n H e 

nnSI N = 6 raB TeopeTH'IeCKHe BbiCOKOanepi'e,TH'I,eCKHe c;:e'leHHSI, rro

ny'leHHble H3 aaanH3a . rrpaDHn cyMM, xopolllo coi'nacy!6TcSI c aKcrrepHMeH-

TanhHbiMH aaHHblMH IIpH 3H8'19HHSIX rrapaMeTpa a p ,(0) B HHTepBane 

(0,5 f- 0,61), • KOTOpble SIBnSIIOTCSI COBM9CT!Ib!MH CO 3H8'19HHSI1\.1Ho OIIpeaeneH-. . . 

HbiMH c. rroMOIIIhiO aaanoi'H'IHbiX rrpaBHn cyMM anSI IT N -pacceSIHHSI, 
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Ot:uiaKo TeopeTIPieCKH onpe.neneHHhie nonHhie ce'!eHIHI, B 'laCTHOCTH npH 

11 
"' 20 faa, .CHnbHO 3aBHCSI.T. OT a p !0) , ·TaK 'ITO, HaWH npaBHna cyMM 

.na10T onpe.neneHHhie orpaHH'IeHHH Ha aHa'leHHH a P (0) HanpHMep, npa-

BHna CYMM' HBnHIOTCSI HeCOBMeCTHbiMH CO 3Ha'leHHeM a p, .= 0,75, KOTOpOe 

6binO nony'leHO B. 
141 

H3 COBMeCTHOI'O .aHanH3a JlaHHhiX no pacceSIHHIO 17 

MeaoHoB, K -MeaoHoB H. HyKnoHOB Ha .neitTpoHe npH BhiCOKHX aHeprHHX, 

113 ~a6n, 2 BIIJlHO, 'ITO npaBHna CyM~ yMe 3aMeTHO He BbinOnHSIIOTCSI 

npH N = 4,6 faa II 3Ha'IIITenbHO npH N < 3 rsa. B STOM cny'!ae H3MeHe-

m;te napaMeT{Ja aP, (0) He .naeT yny<IweHHH. 3Ta CIITyauHH oTnn<IaeTcSI 

oT cny'!aSI 17 N -pacceSIHIIH, .nnH KOToporo npaaHna cyMM .nnH BaKyyMHhiX 

( , ) N = 3 r~a 181• non10c.oa a He .nnH . p -non10ca cnpaae.nnHBhi yMe npH ~ "' 

Cne.nyiOIUHfi OTCIO.Ila BblBO.Il 0 TOM, 'ITO pe.nMeBCKHfi peMHM JlnSI BaKyyMHOit 

aMnniiTY.Ilbl 17d -pacceSIHHSI HaCTynaeT npH 6onbWIIX SHepi'IISIX, '19M .nnSI 

17 N -pacceSIHIIH, MOMeT 6biTb cne.ncTBHeM Toro, 'ITo .neitTpoH HBnHeTcSI coc-

TaBHOit CIICTeMOit, 

B aaKniO'!eHHe aaTop · BhipaMae.T rny6oKyiO 6naro.napHOCTb JliipeKUHH 

06~9Jl1IH9HHOI'O HHCTIITyTa SIJl9pHb!X HCCne.noBaHHfi 3a I'OCTenpHIIMCTBO, 

UEPHy - aa CTIIneH.IliiiO, B.A.MemepSIKoay H K.B.pepHxy - aa none3Hhle 

JlHCKyCCIIH II COB9Thl 0 
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'l'aomnta I. 

aP ,(0) 0,5 0,61 0,7 0,6I 0~61 

N (l'SB) 6 6 6 4,6 2,665 

f3p 0,85 0,74 0,58 0,81 ·r,o3 
f3 p' 2,04 I;85 I,8I 1,66 I,I7 

'raomn~a 2 o 

" Snnqomm ap' (0) lii N (l'3B) 

(ran/c) .. 0,5 0,6I 0,7 U,6I 0,6I 
oltcilepliiMGHT 

6 6 6 4,6 2,665 
--···- ......... _ ......... -··-- ........... _ ......... __ 

6 52,5 52,4 52,2 53,5 58,3 52,75 
8 . 50,6 50,4 50,I 5I,7 57,0 50,75 

IO 49 3 ' 48· 9 48,5 50,4 56,2 49,3 . ' . ' 
I2 48,4 47,8 47,2 49,4 55,5 48,05 
14 47,6 47,0 46,3 48,7 54,9 47,0 
I6 LJ.?,, 0 46,3 'i·5,5. 48,0 54,5 46,5 
IS IJ-6, 5 45,8 44,9 L~ 7, 5 . 54,1 46,35 
20 I 46,1 45,2 44,2 '+7 ,0 53,8 45,85 
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