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BBEAEHI1 E 

B pa 6oT e /l /6~na npe An pHHRTa non~T K a HccneAoB a Tb x a paKTe pHc 
TH K~ CH n bHOT04Ho r o c T a~H oHa p Horo Hena MHH apHoro 3neKTpo HHoro 
nOT OKa c KOHe 4H ~M Ha4 an bHWM 3 MHTTa HCOM , B n HHeAHo M HHAYK4HOH
HOM yCKopHTe n e In~Y/ . Gwn o nOKa3aHO, 4TO B c n y 4ae Ma nOr O 3MHTTa H
Co MomHO npH ~TH K r HAPOAH Ha MH4e CKoA ~ opM e 3anHCH y pa BHeHHA , 
o nHCblBa lOll\ III X cpenue e COCTORHHe CIII CTeMbl, COOTBe TCTBYIOll\ee ny4 Ky 
c HyneBwM Ha4anb HW M 3 MHTTaHCOM. nOTOK Ha BXOAe y CKoplllTenR, 
o nHCbIBalOll\HA cperiu ee COCTOflHHe CHCT eMbl, np ennonar -an c a Ksa3HnaMH

·Ha p HhIM, COCT Oflll\lIIt-1 H3 He o on bwo r o 4Hc n a napl..\~1 anbH bl X n a l-1HHap HblX 
nOT OKOB. 

B c riy uae KOHe 4 Ho ro Ha axo n e y c xo pnr e n a npH XOAH TCR yx e cn e I 

AHTb a a H3Me He Hl1 e M Ha4an bHoH orH6 a lOUl eii n pOe KI..\ HH o a a osoro 06b e

Ma, KOTo paR B npo ~ecc e y CKopeHHR nY4 Ka Tpa HcCllo pMH pyeTc fI , H Bc e
 
4a CTH4bl, pec nonaraoum e c a Ha 3TOA o r H6 a tOll\e A H OTBe TCTBe HHble
 
B Aan bHeAwe M 3 a e e CllOpMy, Hcn WTWBalOT Ha Bc eM np OTflme HIIIH yCKope

HHR B0 3Ae Ac TBllle npOCTp a HCTBeH Horo 3apRA a ny4 Ka, on peAenRe Moe
 
H3 c peAHe r o COCTOflH HR CH C TeM~ .
 

Ka K y no MHHan OCb B / l / , np oBeAeHHwe p a C4 eT~ 16YAeM C4HTa Tb 
no "nporpa -uce 1" I AnR ABy X Ha4anbHbiX 3Ha4 eH III~1 3MHTT aHc a 
, = 0,05 CM paA H ( = 0 ,1 CM paA n03BonHnH Ol..\eH HTb paAHyc 
o rH6atOll\ e~ ny4K a Aoc TaT 04 Ho np OCTWM H 6WCT P~M Me TOAOM npH npo 
BOAK e 3ne KTpOHHor o nOTOKa B 3 aA aHHo~ 3neKTpoHHo- onT H4 ecKo~ CHC
TeMe, HO B TO lI< e BpeMfl B~R B H nH PAA HeonpeAeneHHOCTe A: 

a l HeH3BeCTe H npeAcn H a 4an b H~X 3Ha4eHH~ ( , npH KOTO P~X e ll\e 
B0 3MOll< HO Hcn onb 30 BaHHe np erp aMM~ 1; 

61 He H3 BeCT e H xa pa KTe p pa cnpeAe n e HHR nn OTHOCTH 3a pRAa no 
paAI1y c y B nY4Ke ; 

r I He oue ue a a T0 4HOCTb COBnaAe HH fl nOBe Ae HHR o r H6 a YX1\e ll ny-uca , 
non Y 4e H H O~ no npo r paMMe 1, C npeA nona raeMo~ TO~ me pean b Ho~ 

3 aBHCHMOCTbtO . 

AaHHaR pa60T A nOCBRll\ a e TCR onHc aHHIO oAHo r o H3 Mexa HH3Mo B, 
n a ouero B03MOll<H OC Tb B KaKoi:! -T o CT en e HH npH6nH3~1T b KapH1 Hy no 
BeAeHHA ny 4 Ka H e r e xa pa KTe pHCTH K K peanbHoMy nOHHMa HHIO np OH C
XOARll\ HX np 0l..\ eCCOB . 

Uene co 06pa3HOCTb ~ r~on b 30 BaHMR 110B~weH HWx 3Ha4 eHHA CllO KyCM 
PYIOll\H X MarHHTHblX none ri , r v e . nyv xoa C ManblM AH aMeTpOM, AO Ka3a H© OlnoeAHHelDDlllt IUfCTKTYT Jl,QepHWK HCClIe,AOIla.mdl llJ'eBa. 1985. 
HaR B/l /, Ha KnaA~ B aeT CBOH Tp e 6 0Ba HHR H B AanbHeAweM Hc cneAOBaTb 

t:l nY4KH TonbKO TaKoro pOAa. 
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PE3YflbTATW 4HCflEHHOrO C4 ETA 

Ha npax'r axe 06bl4HO ~ MeIO T AeJlO C nY4 KOM, pa He e C et> OP~II1P OO <lIl H bl M 

K a KO~ -n~60 3JleKTpOHHO- O nT~4e C K O~ C~CTeMO~ , KOT OPO~ 11 o npCAUnneT
CR pa36poc 4 a CT~4 B ¢a30 BOM npOCTpaHCTBe . B AaHHOM cny 4ae 3TO 
C~ Jl b HOT04H~~ nOTOK 3Jlc KTpOHO B ~ 3 B~ C OK OBOJlb THOR nYWK~ 

M eTOA~ K a AJlR On~ C a H~R Cpe AHerO COCTORH ~n C~ CT eMbl / l l np e Anon a 
r an a HaJl~4~e 6onbWOr o 4~ Cn a TPy GOK TOKa, Ha4aJl b H~e na paMe TpW 
KOTOpWX SaAalOT CH Ha nOBep XHO CT~ BXOAa ny4K a B pac4eT HylO 06Jla CTb 
Y CKOp ~TenR I HaSOBeM ee Ha4a JlbHbl M $ pOHTOM nY4 Ka/ . E cn~ SapR~ eHHbl e 

4 aCT~ 4bl aune r azrr &.13 nYW K ~ nOA p a 3Hb lM~ y r n aM&.1 OTHOC&.1TenbHO HOP
Man&.1 K nOBep XHO CT~ $ pOHTa , TO He06xoA ~ MO Y4e CTb yrnoBo e pa cnpe
n ene uue an eraoumx B pa cue r ayo 06naCT b 4a CT&.14 / 2 / . B 3T OM cnyv a e 
Mbl npoe ene-t A~c KpeT ~3a4~ K) non a o r o $ a 30BOro np OCTpa HCTBa Ip&.1 c . 1I, 
BBeAR pa36~ eH~ e nOTOKa K a~Ao ~ Tpy6 K~ TOKa I I Ha y r n o s ue r py nnu , 
Be cb y rnoBo~ ~ HTepBan K a~Ao~ Tpy6 KI1 TOKa pa s 6 11B ac TcR Ha HCCKonb
KO nonu-rr epaanoa L\ I" j J j = 1, 2 , • .. N IN - Kon lo1 '·le CTBO y r noBblX 
rpynn l c o c peAH~ M H anpa BneH~ eM r ij IT0 4 K~ B 4CHTpC r py nn Ha 
puc , 1I. C ooTBeTcTBYIOlll~e K03$$~4~CHTbl OT HOC ~ T C Jl b HO ro y r no uo r o 
p a cnp eAeJl eH~R paBHbI 

,It 'I i (I' oJ dr' 
III.i = l,2, ... N .(I ij ~---

f I i (r ') dl' , 
Hs Ka ~Ao ~ Ha 4a nb Ho~ Tpy6K~ TOKa, cneAO BaTeJlbHO, Bbl nyc Ka e Tc R N . 
Tpy GOK C B en &.14~H aM ~ TOKa I ij = I i (I i j ~ Ha 4an bHblM&.1 cp ej:V I ~1 M~ np o
~ 3BOAH~M~ r~ . 0 6~4HO n p ~ C4e Te ~ c nonb SOBanO C b N = 4. Ka K B~A
HO, MeTOA~ KY AnR on peAeneH~ R c peA Her o COCTOAH&.1 R CH CT e M~ , ~ c non b 

ayexyio B np oroa-o-e 1, MO~HO r e ne p s pa c noocr paaar s Hi) a ce 4>a30 
Boe np OCTpa HCTBO nY4Ka, rAe C Ao c TaT 04Ho xo powe A T0 4HOCTblO no
BepxHocTb 3Jln~ nCa saMeHReTCH Ha6 0poM A~ cKpeT Hbi x Y4a cTKoB c o CBO&.1
M~ Ha4 aJlbHblM~ AaHHblMH. T04H OCTb ~ BpeMR c 4e Ta , eCTe c TBcHHO, SaB&.1
CRT OT CTen eH~ A~ CKp CT~ S a4~&.1 , ~ Bce nonY4 e HH~e pe3yn bTa TbI , CBR
s aHHbl e C 3TOI:; MeTOA~ KO~ , 6y,q eM OT HOC~ T b Ha C4CT "nporpaMMbI 2". 

Ta KHM o6 pa s oM, BHOBb npeAno
L' ~e HH blR c noc06 ~ccneAO Ba H~ R noSB O

n l1n pa c cMoTpe Tb HeKOTop~e ~HT e

pe CYlOlI\H e Ha c MOMe HTbI, KOTo pbl e 
B TO~ ~n~ ~HoA CT ene H ~ OTBeTCTB e H
Hbi sa Ka4eC TBe HHoe npoxomA e H ~ e 

KaK n a M~H apHor o , Ta K ~ He naM~ H ap

Horo ny4K a, ~ Cpa BHI1 Tb ~x COOT
Be TcTBYlOlI\Y IO CTe neHb Bn~ R H I1 R Ha 
B 03MomH~ e noT e pH np~ Y CKope H H~:L 

PHc . l . Ka tleCTBellHoe npej:!cTaBneHH e 
pa36H eHHH nc en nOBe pxHocTH np oe K
LJ;1111 ¢a30Boro 06 'beMa . 
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1. npoBeAeHo cpa B HeH~ e peaynbTaTo B C4eT a / p~ c . 2 ~1 3/ . nony
4eH H ~X no nporpa MMe 1 ' l ' / KOPOTKO - peaynbTaToB npo rpaMM~ 1/ , 
C COO T BeTCT B Y lOlI\~ M~ KOHe 4H blM~ AaHHbIM~ 06 p a6oTK~ r e x xe Bap ~a HT O B 

no np o rpe-oi e 2 / KOPOTKO - peayns r aru nporpaMMbl 2/ . E cn~ cne ua an v
HO He orOBopeHO, TO B AanbHeAweM BO BCCX paCC4~Ta HH~X Ba p~ aHT a x 

npe Anon a rae T C~ TOK B ny4Ke 10 = 250 A, 3Hepr~~ ~H lt< e KT~ pyeM~ x 

B YC Kop~Tenb 3n eKTpOHOB 300 K3 B, np~pOCT 3Hepr~~ Ha Kalt<AO~ c e K
11~~ YCKop~Ten~ 250 K3B , Hil4aIlbHoe 3aMarH~4~BaH~e nOTOKa 3neKTpo
HOB a = 0 , K p~B~e ua p~c ,,2 ~MeIOT Ha4anbHbl~ 3MI1TTaHC ( =0 , 05CM pan , 
a ua p~c.3 - e = 0 , 1 CM·paA . Ha ofioa x p~CYHKax nY H KT ~ p Hbl e KP~

B~e 1 - peaynbTaT~ np or pa MM~ 1, a cnnOWH~ e Kp ~B~e 2 - peaynbTa
Tbl nporpaMMbl 2 . Hafiruona er cs x o pour ee co ananeuae peayns r aro a pac
4eTa no 06eHM npo rpaMMaM. AaHHble nporpaMM~ 1 Kone6nlOTcR OTHOCH
r en s ao pe ay n s r aroe nporpal~Mbl 2 co cp eAHHM MaK CHManbH~M oTKnOHe
H~ el~ 8 nopanka 16% AnR f = 0 ,05 CM paA ~ i'j ::: 11% AnR ,=O,lcM 
paA. 

2. np~BeAeH~ p eaynbTaT~ HccneAoBaHHR no npo rp a MMe 1 xapaKTe
pa npO X Olt<AeHH~ 3n e KTpOHHoro ny 4Ka npH M 3 Me H eH~H e r o pa c npeAene 
H~ R nnOTHOCT~ 3apRAa p no ce 4eH ~1O B MeCTopa c n on O>t< eHH ~ H a 4anb~'0

ro $poHTa nY4Ka. nOMMMO paBHOMepHoro pacnpeAe ne HMR p no c e 4e HMIO , 

p ac cnar puaerurc s cnY 4a~ I" 1 '" per) = Po' exp(br~ ) ~1 

1" 2 : p (r ) = p o ·eXp(- br 
2

) npu Pma x/ P min = 3 . Pacuer aae Aa HH~e 

AIl~ , = 0,05 CM 'paA npeALTaBneH~ Ha pHc.4. C nnOW H a ~ Kp~Ba~ 1 
OTH OCMTC~ K p er) = canst . nyHKTMpHaR Kp~Ba~ 2 - K cny ua» pa c np e 
Aene H~R I" 11 Kp~BaR 3 - K oa c np eneneu a o 1" 2 ' vb pHc . 4 B~AHO , 4TO 
no BOa MOlt<HOCT ~ l1enec006paaHo C T04K~ apeH~~ n p OXO>t<AeHH~ HMeT b 
Ha BXOAe YC K opHTen~ OAHOpoA H bl ~ no c e4eH HIO ny 40 K. Tpe6 0BaHMe 
p (r ) ~. cans t He06xoA~MO He r on exo naM~ H a p HOMY r,y4 KY, 4To6bl ripa
6n~a M Tb ero no xapaKTepy K nOToKy DPHnnI03Ha , HO, KdK B ~A HO Ma 
paC4eTOB, OHO It<enaTenbHO ~ Bce x HenaM~ H a p H~x nOTOKOB. An~ 

3 . PaccMaTpMBancR cnY4a~ B n H~ H~R Ha4anbHoro a a M a r H~4HBa

HH~ a ((1 ~ rAr/J ' rAe I - paAMyc KaTOA a 3n eKTpoHH O ~ nyurxu , A 1> 
cocTaBn~lOlI\afl BeKTop Ho r o MarHMTHoro nOTeHI1Mana Ha KaToAe/ Ha yc
nOBHR npOXOlt<AeHHR nY4Ka. B cny lla e nonHoro OTCyTCTBHR 3KpaHMpOB
K~ Ka ToAa OT Ma r HHTHo r o nonR np~ AaHHO~ KOMnOHOB Ke $O K Y C~PYlOlI\~X 

cM 23.3neMeHTOB a He np eB~waeT 120 B 3TOM c ny4ae B npeAnono >t< e 
HH ~ ~MelOlI\erOCR HyneBoro Ha4anbHorO ( Ha BXOAe, HO 3TO He TOlt<
AeCTBeHHO coxpaHeH~fO naM~HapHOCTH nOTOKa no XOAY C4eTa, crH
6a~a R nY4Ka, a cneAOBaTenbHO ~ ycnoBH e npOXOlt< AeHHR, npa KT ~ 4e 

CKM He CMnbHO 6YAYT OTn~4aTbCR OT pa C4e THo r o Ba p~ a HTa C a = O. 
/Cp aBH~Te KP~BYfJ 1 Ha p~c.5 C KPMBO~ 1 Ha pHc . 3 B/I / ,a KonM4eCT
BeHHO 3TO MOlt<HO npeACTa B ~Tb YB en~4 eH~ eM paA ~ y c a or~6alOlI\ e ~ ny4Ka 
aa C4eT BoaH~KW~ X Kon e6aH~~ B cpeAHeM He 60nee 4eM Ha 70% 
OT nepBOHa4anbHo ro HeBoaMYll\eHHOr O paaMepa or ~ 6 a~e~ ny4Ka 
R ::: 0,65 -i- 0, 35 CM/. 
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PIlc . 4 . 3UBHCIlMOCTb (jJOPl'lbl orH6alOlI\eii OT u au an suor-o pa c npen e
rreun n p er), AJIA ,= 0 , 05 C: :·t . p aA (N = f ' I f) , ) , mao " nUll •
I - p (r) = canst . , 2 - p er) = P o . exp (br 2 ) ; ; N = 3 .
 
3 - p(r) = p o·exp (- br 2) ; ; N = 3 . 4 - p (r ) = p o · eXp (br 2):N =10.
 

E cn~ >t< e C4Hl a Tb nY40K Hen a M ~HapH~M, TO Aa* e H eaH a4 ~ T enbHaR 

B en~ 4 ~Ha n / - 5-;-1 0 c M23 / B~3~BaeT O CnOlt<HeH~ e npo xomA eHHIO ny4Ka 
B nepB ~ X >t< e ce K4~R X , a BOaH~ K aY.l~Me np~ 3TOM nOT e p~ He06xOA~MO 

04e H~BaT b 6 KalKAoM KOHKpe THOM cny ua e , Pe a ns no IKena Tenb Ha non ua a 
3 K pa H ~ pOBKa Ka TOAa 3ne K Tp OH HO~ nywKH OT Bn~RH ~ ~ BHeWHe r o Ma r 
H~T Ho ro nonR . 

4 . 50n bWO~ MHTepec npe ACT a BnReT np OBepKa BnH RH~ ~ MC Ka>t< e HHR 
Mar HH THoro non R, c oaAa BaeMoro $O KYC~ PYIO~HM~ n~ H3aM~ B a a ao pe 
MemAY C eKI1 H~MM , pa c nonO >t< eH H~M~ AOCTaT04 HO GnH3KO K HX TOPl1 aM, 
Ha xa pa KTe p AB~meHM R nOT aKa 3ne KTpOHOB B YC Ko p~T en e BcneACTBHe 
n pH C YTCTBH~ $ e pPOMa r He TMKa nepeMarH~ 4~ Ba ~lI\ HXCR HHAYKTOPOB. Ta
Koe BoaAe~ C T B~e , no cy~eCTBY , nepMoA~ 4eC Koe M Kpa TKOBpeMe HHoe , 
~ no 3 Kc nep~MeH T an b H~M AaH H~M MaKCHMan b Ha~ OTHOCMTenb HaH BenH
4~ H a HaMeHe HMR Ha npRlt<e HHOCTH Ma r H ~ THo ro nonR He n p e B~w aeT 15%. 
npoBeAeHH~ e paC 4eT~ nOKa a anH, 4TO B cnY4ae HyneBoro Ha 4an bHo r o 

Ha BxoAe nHY 3TOT ¢aKTop npaKT~ 4e C KH He BnHRe T Ha xa pa KTe p 
npOXO>t<AeH~~ , T . K . C T04 K~ 3p e HHR KonH 4e CTBeH HoA O l1 eHK ~ 3TH He
aHa 4HTenbH bie ~CKame HH R nOJlR BHOCRT nonon aaren ex ue B o a MYll\ e H~R 
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Pile . 5 . 3 <1 ll ll e ll ~lO CT h q)OP ~U,1 O I' Il 6 aJOlllC ii OT 1IaJ1 114 11fl Nnrll Il T IlO I' O 

1I0 JI ll 1101 K<1To.\e Ii O T lI P II C Y T C T lI lill l\Je P PoMa rIl C T II K:l II c e x ru rn x : 

I . ( = 0 ; a = 120 0 123. 2 . ( = 0 ,05 O l · p a n ; (1 = a /6e3 
Y4 C T <1 tlJ ep;> O~l<ll· I1 C TII K a/. 3 . ( = 0 , 05 0 1 -pnn ; (l = () [ c di e pp o -' 

~ln l ' II C T I 1K O ~d • 

B x a pa xr e p ABI1HWHHfl H YBe n l14HSa lOT s em14H Hy orHOa taU\ e i1 ny -uca
 
He 60nec 4CM Ha 30::; OT CpCAHHX p a a -ie po a o r H6 a loU\e i1 npH He s o3My 

U\ eHHOM COCTOflHHI1 , «o r Aa R '" 0 , 3 .; 0 .9 5 CM.
 

B cny4 a e ~e KOH e4 Horo 3MHTTa Hca I Han pl1 Me p, ( = 0 , 0 5 c M· pa AI 
np OHc x OAHT He3Ha4H TellbHo e ysellH4eHHe p a 3 MepOB nY4Kil I cpa BHHTe 
KpHBy lO 3 C KPH BOi1 2 Ha pM c. 5 / , HO e Cll l1 y 4e c Tb , 4TO np H Mc nOll b 
3yeMwx n osww eHH~ X 3 Hil 4e HHHX Mar HHTHoro nOllH c pe AHHi1 pa 3 Me p ny 4 
Ka 3aMe THO YMe Hbwa e TCH H Allfl e r o YAe p* aHHfl S 3a 30pax npH WllOCb 
He CKOllbKO yn arur r e C1J o KYCHPYIOU\H e llVlH3 bl 0'1' TOPl.\O B Ce Kl.\ 11i1, TO Sll HH 
HH e HCKa*eHHH Mar HH THor o nOllH HaB e pHflKa 3 a MeT HO CHH3 HllOCb Hn H 
Bo06U\ e HC4e 3llO. 

5. Pe a yn s r arsr nporpaMMbl 2 n0 3 BOllHnH He r o ns xo cpaBIH1Tb HX 
C Aa HHWMH , no nY4eHHWMVI APyrHM Me TOAoM I npo r pa MMa I I , HO H no n y 
4HTb Ka4 eC TBe HHYlO VI KonH4 e c TBeH Hy o 3aBHCHMOCTb p a c npeA eneHHfl 
npOCTpaH CTBeHHo r o 3 a pHAa p H TOKa 1 no c e 4e HHIO S pa3nH4H ~ X 

T0 4 Kax y CKopHT enfl. 

6 

... ... ',,

I,
t • , \
I II , ' 
-, " ~J 

\ ' I 

'f\... \ \.. 

">-
.. ..-

0 02 Olj 06 08 1.0 0 0 2 0.1j 0.6 08 10 A 
W w

I I 
1.0 1.0 
0.8 

Olj 

08 
0.6 06
 
Olj
 Olj
 
02
 0.2 

La v 
0 06 0.8 1.0 A 0 0 2 Olj 06 0.8 10 A 

PIlC . 6 . Pnc np en .erte uue npocrpnu P I1C . 7 . Pac upcn un e nu c n p oc r pau 
CT138 11 110 r o 3<lp H,n,a 11 T OK a B p a 3 C T II C II II 0 1' O s ap nrra II T O K:J 1.I P<l :.l

JII14 111>1X Ce 4 C lIl1 R X JlP l1 ( =0 , 0 5 C M . n114 1U,IX c e n e ru r u x Jl P I1 r =0 , I c n , p a,u.: 
.p 3A : I . z = 4 , 6 ~; ; 2. z = 8 , 6 ~l ; I. z = 4 ,6 :--I ; 2 . z = 8 ,6 M; 
3 . Z = 12 , 6 ~l. J . z = I 2 , 6 ~I . 

Ha pHC . 6 M 7 B o r uoc ur e ru. uu x e~ lo1H H l.\a X I ~ = {Jl p " " II I 
"'" x 0 

H ,\ = r ,' R I Aa l-l bl 3 aBlo1 CHMOCTH pac noenene uaa I' lo1 1 no paAHy c y J1n H 

pa 3 IlH4HbiX Be IlVl 4 lo1 H , H B pa 3n H4 HbiX T0 4 Ka x y CK opHT eIlH npH OAHO
POAHOM Ha4 allb HOM pac npen en e ua u fI Ha BXOAe. Ha pMc . 6 pa 3 Il\.1 4Hb1C 
pa cnpe AeIle HHH npC ACT a B Il C H~ All fl ( = 0,05 cM·paA nocn e 2-i1, 4-A 
11 (,-,-\ Ce KlI11I1 . l l a p lo1 c .7 r e me 3aBlo1 CHMOCTVI Aa libl Ann ( = O, ICM·paA . 
AIlH Ha4 a n bHoro pac npene ne a aa /J (r) no 3aKOHaM I 1 VI 1" 2 x apax r e p 
3a BHC HMOCTM r H w no pa AMy c y no cn e 2-n Ce KlIMlo1 AnR =0 , 05CM. paAf 

npe ACTa BlleH Hil p lo1 C.a. Ka 4e CTBe HHO Kap THHa pac npeA e n e HMfl (J no 
paAlo1y c y 6 ll lo1 3 Ka K pac npeAeIl e H lo1 l~ fa yc ca H x o po wo c orlla c y e TCR c pe 
3yn bTa TaMM pa60 Tbi ! :V . 

06~ e A TeH deH l.\ He~ AIlH Bce x Tpex pHCy HKOB HBll Re Tc H HC To n bKO 
CTpe MneHMe K 060CTpeHMIO ~OPMbl lo1 Mnynbc a pa cnpeA Cn e HI1R 3a pHAa 
OTHo c MTenb HO COOTBe Tc TBY I:lU\Io1 X paa-repoa ny4 Ka , HO lo1 B He KOTopoii 
CTeneHVI KOHl.\ e HT pal.\ MH 6 0 n bwe i1 4a c TM TOKa B npMo c eB o i1 ounaCTH 
C POC TOM 3 He p r l1 M. KpOMe Toro, H ~ plo1 c . 8 Blo1 AHO . 410 OTIlH4Hoe OT 
p a BHOMepHoro pac n peAene Hl-1 e p {r) Ha BXOAe n p lo1 BOAMT K 3aMeTHoMy 
nOH Blle H lo1 ~ n pOBa ilOB B K PM B~X r OT '\ . 

6. B0 3 MOlK HOCTM n po rpa MM~ 2 n03 BonH~T He TOIl bKO 0 lleHMTb pa 3 
Me p ny 4Ka B ll106 0 M c e 4eH Mlo1 M x apa KT ep pac npeA cIl e HMH 3apRAa 
B HeM, HO H o n pe Ae llHTb npO e K l.\ H ~ ~a30Boro 06beMa Ha ~a 30 sy~ 
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Pllc . B. 'J a llll cll ~lOC T " p nc u pcn erreuua'L 
n pOC'!'P,1I1C TlJC II IlO J'O ' Ia)lll) ~a 11 TOK a 
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08 0'1' K 34 e C T Il ; 1 lI y ' I K ; 1 11 ;1 nxoue JUlY. 
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PHC . 9 . PaC'l eTHhle rtJa30Bb ie an rrnrr r-->l 
Cbl N Ul p aanu-un.rx YPoB HeH nJI OT - ~ 

H(3) ,, __ ,<' : ( Ir ICM~)

~. 2 C1, _- , ', ' -" ,r 2 ' '. ' --~ 

: / 1 I 2 - '-' --- : ! 

, \, .... ' 

'----~--------:---,-

l 0 l Z(M) 
t8J ~ I - 1- I ~ ~l - 2 

,1" , 

, "" , . , /'. ,....., .'"' ,'- " 3 
I ... , ." " ' j~-- '.,._/,"' ..<:.:......./ , - '~ ':...-.:: 2 6~

~~' ~l 

I 2 3 Z(M) 
- 2t8J ~ ~ ~ I - 1 - I ~ ~I 

. -.... .,\. 
, 

-. ,'-', 
.I ' \ .i /_ ...."":.:. ....... /~ _ .- "'. ,i " , _ / " ' \ L·...·....·...· ~. 3 B 

.:, ,~~~ - r. . 2" L..-~ 
1 

Jl OC T Ji }ILl ljJa 3 0B o (f nJ lO CK OCTJi - 0.04 o 2 3 Z(M) 
/r , I' 'I . 

P IIC . 10. Ilonene un e nY'{K a n pn p a a rmu asrx c x e ssa x (jJ0P I1I1J1(C KTOpIl o r o 

Y 4 a C T K a B 3aBI1CJil'!O C TH 0'1' u ax ans a o r- o p ac n p e rr e n e nnn n p OC T p a IlCT 

aeuno r-o s a pana . I. p(l) = const; 2 . p er) = p o . exp(hr 2) ;nJlOCKOCTb /r ,1''/. Ha p",c. 9 np"' BeAe Hbl o aao aae ann nnc u nY4Ka, no 
3 . p(r) = Po' exp (- br 2).JlY4eHH bl e npl'1 Ha 4all bHblX ( = 0 ,0 5 CM, pan 11 pCI') = const , AJlR p a a 

Jl"'4HbIX Y POB H e ~ nllOTH OCTI1 Ha o a ao s oa nJlOCKOCH , I r , I' 'I B Ce4eHl1 vt , B 06~ eM cny-ra e B ypa BHeH"'AX 121 ne pe Me HHble He pa 3AellAIOTcfl . T. K. 
p a cnollo~ eH HOM Ha BblxoAe 6-~ CeK~" "' : r = 0 ; 0 , 1; 0 , 6 . YpoBeHb 

n O T eH~", aJl V 3a Bvt Cvt T OT AByx KooPA"'H aT. Ho , np"' H"' MaA C OOJl bWO~ = 0 , 3 n04Tl1 COBnaAaeT C ypo BHeM r = 0 , 6 . ~ CHO BI1 AHO np a KTvt  c r e ne -u,e T04 HOCT'" av/az= cons t , MO~ tiO oac c a a r paae r s y paBHe H"'A 
4e CKvt He3Ha4vt Tellb Hoe I noPAAKa He CKOJlbK"'X eAvt H vt ~1 y ae n"'4eH",e 
nn OT HOCT'" s apana n0 4T'" Ha GOJlbWe ~ 4a CTl1 npo c r pa uc r aa o a a o s oa nonepe vuo r o 11 npon on s uoro AB"' >Ke'H1i1 He3 ilO", CI1MO. OT c lOAa cnenye r , 
nllOCKOCTI1 ce 4eH"'A nY4Ka . n p o~eH T Hoe OTHoweHvte nllo~ aA e i1 y pOBHA 4TO B COOTBeTCTBl1 11 C T eop e Mo~ flvt yB"'llllA AOJl>KHbI H€ 3aBHCvt MO 
0 , 6 '" 0 ,1 Oll"'3KO K 3KCnepl1 MCHTaJlbHOMY / 3/ cox pa na r s c a oem1 4"'Hbi c aa osux o6be MoB Ha nllOCK OCTHX Ir. (1/ 

llony ueu uu e AilHHbie B HeKOTo pOM pone a an aor ca ocaoaori Anfl '" I z ,P z I . COrJl a CHO / 4/ , TOll bKO B c ny vae pa BHOMe pllo r o pacnoen e 
He 3a B", c "'Mo i1 npOBepKvt Tex Bbl BOAOB, KOTopble 6 b1llvt cAe lla HbI B pa3 lle Hl1 fl npOCTpa HCTBe HHo r o 3apflAa no ce 4e H"'1O ny4 Ka, KorAil 3neKTp", 
Aelle 1. n p ", 6Jl", ~e H HO C4vt Ta R no All"'He YCKop"'TellA ~o Kyc ", py~~ee 4eC Ka R KOMnOH e HTa e r o c o6c TBe HHo r o nOllfl B yp aBHeHHH no ne pe 4Ho 
Ma r H"'THoe no ne B c pe AHeM II = const vt np euefipe r aa no ne pe vuofi ro AB"'>KeHI1A 121 llvt HCi1 HO 3aBVlCvtT OT none pe 4HoR KOOPA"'HaTbi 
KOMn oHeHTo R CKOpCC Tvt , COCTilBvt M y pa BHeHvtn AOvt~eH "' fl C Y4e ToM (F'(r. t ) ~ OCt) . 1' ) . Mbl anpa ae OlKl'1Aa Tb OAHopOAHoro pa c npCACJ1 eHI1 A 

npocrpaHcTBeHHo r o 3a pAAa ny 4 Ka : epa 30 Bo R nJlOT HOCTI1 3a pAAa . Ta K KaK n p eAblAy~ ", e BbiBOAbi CBI1 AeTell b

d 2 2 CTBy IOT , 4TO Mbl npa KTH 4e CK'" 6ll 11 3K'" K 3 TO MY. TO AnA nc non ua r en e.
r vH ) 2 ) 0 ct z 

1/ 
av 

- - -- t 1' (- - F'(r, I = . - ,- " - . Ho R "'HTepnpeTa~ vt vt paHee nOllY4eHHbix pC3ynbTa ToB Bo c non b3yeMcA 
dt ~ 2c d t 2 (/z 12/ ypa BHe H",eM AIlA o r l16a l'J\l1 e R/ 4/ 

rAe e 2R ( 2 
F'(r , t ) I,av (I - f32 ). d 1·Q(t) · R = 0 . /31

" rirID O Y dt 2 R3 
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Pa C4eTHbie Kpl-1Bble / KpI-1 Ba A 3 Ha pl-1 c .2 1-1 3 / no c aoe -iy xa pa kr epy 
6nM3 KI-1 K paHe e n onY 4 eHH~M , 1-1 CTe neHb co a na AeHI-1 A B03paCTaeT 
C pOCTOM 3Hep r HI-1 , KaK 1-1 cneAOBa no Oml-1A a Tb . 

7. 5~n o npOBeAeHO I-1CCnCAOBaHl-1 e y c no BHA HHmCKU l-1l-1 AnA ABy X 
Bapl-1 a HTOB pa cnpencne uu a CllO KY Cl-1 pYI')Ulc r o Ma r HI-1T HO r O nona B 4JOP~1H 

me KTopHo A 4aCTH yCKopl-1TenR. KO He 4HblM pe3ynb TaT oM XOTenO Cb G~ 

I-1MeT b Ha l1l~C H bWee B03 MYU\CH I-1 e B o r l-16.mUlei1 ny 4Ka B ne p BblX Ce Kl.\I-1RX 
nltlY npl-1 np0 1-1 3 BOn bHblX Ha 4an bHbiX pac npene n e ua nx fI (r) . 

B Oc HOBy aufio pa r eo ue r pu« tlJo KYCI-1pYIOUlei1 CI-1 CTCMbl Gblno no.no 
meHO oGec ne4eHI-1 e I-1Aean bHoro Kil 4eC TBa npoxomAeHHR ny4Ka C Hy
ne B~M H a4an bH~M 3MHTTaHCOM B nep Bo A CCK l.\ I-1 H y CKOpl-1 Ten R / pl-1c .l0a / . 
3Ta uen s 6blna no c r wr a yr a KOI~6I-1Ha U l-1 ei1 1-1 3 ABYX Jll1H3 / nYHK TI-1 p Ha R 
Kpl-1 BaR 1 Ha pHC . l Oaf 1-1 H3 4 eT~p e x n l-1 H3 / KpI-1BaR 2/ . CooTBe T
C T BYIOU~ l-1 e 1-1 "1 1-1 pe 3KO OTnH4alOliII-1 e CR np y r a T npy r a no Ka 4e CTBY 
pa cnpeAene HI-1R Ma r H I-1 T H~X noneA A aH~ TyT me c nC Ba . Xapa KT e pl-1 C
THK I-1 np OXOARUlero ny 4Ka npl-1 pa3 n l-14HWX Ha4 anb Hbl X 3aBI-1 CI-1 MOCTRX 
p~ ) AnR HI-1 X * c H306 pa me Hw COO TBeTCTB CHHO Ha pHc . l 0G 1-1 lOB . 

OMA HO, so- ne p B~x. 4TO STo pa n CXCMa npCA n04 THTcn bHe e, Ho 
Bbll-1 r pl>IW np<1 KTI-14 CCKI1 HC r a xo u YIX CYUlC CTBCHHbIA ; BO- BTOPbl X. CU\C 
paa, HO y * e C nOMo Ul bn npor p aMM~ 2 , Gblna AO Kaa aH<1 l.\ cn e cooGpa 3 
HOCTb ~1c nonb3 0 BaHHll Ha BXOA e n11Y nY4KOB C OA HOPOA H t,II ~ pa cn pe 
ACnCH I-1 CM npOC T pa HCT B~H Ho ro 3apAAa . 
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B 06DeAHHeHHoM HHcTH TyTe RAepHblX HccneA o BaHH~ Ha4an 
Bbl XOA HT b C50PHI-1 K "Hpatntcu e c oooiuenun OHEH " . B HeM 
6YAYT nOMe~aTbCR CTaTbH, cOAep ~aUll-1e opHrHHanbHble HaY4Hble, 
HaY4Ho-TexHH4ecK~e, MeTOAH4ecKHe H npHKnaAHble pe3 ynbTa Tbl, 
Tpe6YlOUlHe CP04HOH ny6 JlHKa~ Hl-1. OYAy 4H 4aCTblO IIC oo6 Ule HHH 
O~RI-1I1, c r a r s a , aouienurae B C60PH~K, ~M e KlT, KaK 1-1 AP yr~e 

H3AaHH~ O~R~, cT aTyc OCllH~I-1an b HblX ny6nHKa~H~. 

C60PHHK II KpaTK~e c006~ e HI-1R O~ R W I 6YAeT BblXOAI-1T b 
perYJl~pHo . 

The Joint Institute for Nuclear Research begins publi
shing a collection of papers entit led JINR Rapid Communi
cations which i s a section of the JINR Communications 
and is intended for the accelerated pUblication of impor
tant results on the following subjects: 

Physics of elementary particles and atomic nuclei. 
Theoretical physics. 
Experimental techniques and methods . 
Accelerators. 
Cryogenics. 
Computing mathematics and methods. 
Solid state physics . Liquids. 
Theory of condenced matter. 
Appl ied researches. 

Being a part of the JINR Communications, the articles 
of new collection like all other publications of 
the Joint Institu t e for Nuclear Research have the status 
of official publications. 

JINR Rapi d Communicat i ons will be issued regul arly . 

PYK onl-1 Cb nocT ynl-1Jl .:J B M3A aT e nb CKHA OTAen 
2 3 an penR 1935 r OA a 
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