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B. paooTe ' 6binii npe.acTaB~E!H~I. 8KCIIepnMeHT_anbHh1_e .ll8HHbie o6: ocna6neHIIII' IIO,TOKa Heit-, 

'TpC>HO_B: B' 6~T~He .c pasniPI~biM ,o6-be~Hb!M. Be.COM~ H~CTOHWB:SI 'pa6oTa co.ae'plK1f.;;: ,O.orronHIITenb- ·, ~-
" .. .. .. . '" / - . . - . -- . ' . ' . ; '• ' :' •. ·' •, ... ' . ' ·, . . . ~. . ' .. .. . ' 

. Hbie, CB8.ll8HIISI o6 ocJia6neimii rrofoKa · He.iiTpOHOB B; )i{enE:ls·e,· a, T8KlKe :D_ae'T. n_im6~n>!{eHHYIO Te'o~ 

'piiiO; K?~Opa,H·. ll:OCT8TO'IHO __ xop6~o .OUM.~biBie~:.~K;IIepli~~H·T~~bHbi: ~.ll~~Hb;~:·II -~~ix~~;:~/?~ ·H~JlT~~Hoa: 
· · fia pasnll~Hoii rny_6m!e 3amuThi.' · · ·· · 

. ( 

. n:noi-HOCTb. rroioKa . II · aliepreTII<IecKIIil:. crreKTP iiel1Tpcmos orrpe.aerig~mc b rryTeM peweilust .. KuHe-:-
. . ·. :121 . . . . ' ·. . .: . '.. ~ . ':> . . '· .. '· ··. . 

.. TII'I9CKOl'O YP,BBH9HHSI~ · ~nfl. M~HOH~IIf;>8Bne!IH0x:'0 IIOTOK~. H~l1~pOIIOB 0 II8.ll8IOWIIX · rrepneH.llllKynSip-_ 

.HO Ha rr6ny6ec~;Heim':bxl1 nornOTIIT~rib. Yrh'oBbie,: OTim.oiieHIISI .J:ieaip~Iios l}'."'rrpohec'ce scia~~o.Llea::... ·' ... 

. ~TB~R c SJ~~a~u ~~' ;~~~~hfB~~~~~~ •. :T~i~~: ab~;iu~Hue .·_ai.I~~aHo·: c -~4~~9~ ~TO~OHbl 1 -~e~o·~~~TO'I~' : 
", - .· .· ;- ' .. -_· ·.··. ,··~ ,, . ···· .. ·,j.·.- .... '·-'"'e"""--·; ,. "'.~\..~ ·· .•• ·:'; .. y.~, "' . 

. HOCTbiO .ll8HHb!X 0 · IIpOCTpaH.CTB9HIIO-:<lllepreTII'I8CKO)d · paqnpeneneUlfll_ BTOpll'IHb!X }18CTIIU. IIpii. 

.·. ~-sau~b~e~c·T~u~··IiyKno~oa'~· ,B.1x~~Koil: ·su~p:ru~· c SILipaM~:- ~·_·c: ;_~~r~~·;· T-~-~;--~~6np~~~olK.aeHue 
-· ' ·,' ' - • ' • • . ". ' • ·' ··~ d. ·, ' .... · • • · .. ,, •• -: ~- '. ·-·· .... ' ·,·t .. ~ ·· ... 

.. ·, Hel1Tp0110B. qepes 38WIITY :'.aon:>KHO' onpe.aenSIT~b·g· ~;: obH·O~HO.M Hau.oonee ·'~.liep~~~H:b~~· kbM~Oiiea.;.: 
., • ' ~~ •. • • :· • • > ~ • • • • ' ' /, • 

· TOM 8H~preTH'I9CKdro CIIeKTpa BTOJlU'!HbiX 'H9l1TpOHOB 0 rtMerouiero M8nh!9 yrnbl OTKnOHeHUH, 
. . /~ .. . 

· 8;-~To~, n?~6im~7H~u·· ~II~~:~r~i~K()e,- ypaaHeuue, ':xng:_.¢y~Ku~Ii 
:. TPOHOB N (E, ~ { ·sarruohx~a~TCH ri-Bu.ae: .· · · · ·' :. ··· · ·. 

.. ' . ·, .. , . '7':...'· '• .. · 

pacrrpe.aeneHnH •noToKa ·He a-· .· 
. ' - ' ~ . ·:. ~.' ' '. • ;·> ~ • ·' • : • 

.' 

aN(E,-~) ~ p. (E)NCE, X) + ton:,- a~· ~(E·,,.E:)~ N(E';x )dE· 
' ax ,: . ._, j -. ' • ' E ~:'dE . •_,,_ 

. .. ,· .' : . . . . / ... ,: . .. ·: .. , . : ;, ' . , .. · , ,: . . 
•·.·. ' .. ~.ae p. (E) ,... nuHeilflbiH KOa¢¢uurieHT. ocna6neHII5I: IIOTOKa ·HeitTpOHOB ;-· E 0 7"\ ~8KCIIManhH8~ 9H~pi"Hst 

-.. · 1·~. I .•• -~ ..... ~--··.:,::~a~-::_···>-···· .. .. " ..... · .. •. t·._ .' ..... ·'. _.· . -. - .• 

:fH~a:.:po~OB j ,no~: 'IIIC~~. Hn~~ .B: c~ :V d~; ~~1'7 ,' J:, ~- .llll~¢epeiiuuanbHOe ceq~ane. H?IIYCKaHIISI' He it- ":,:. 
TpoHoa,· uMerowux aHepru!O; E ·, rrpli ·BsauMo.aellc-iriuli rieil:Tpo!Ia c a_Hepruell ~; ,c KnpoM.~·Jlhg ;_ . · 

{ •. ·."·p·~~~Hif.SI. y~a~~~~H~H. ( 1:). ~'?~K~e~~si;PY;~ ·¢·Y~KU~,Il. 'p.:( E) 'II:' d~ (E •,E) . Ey .a'e~·. c~uTa;~, i:·· '· ··r ,. ,-_; 
............ ·' •• ·-·: ,." ·'; '· ·• • •I · ' •. ··dE·.o ,_. ·o ~ , ·,'" 

.. 'ITO. nuHeil:Hhiii Koa¢qJHuneHT, ocna6neHuH· ~(E) · rronHOCTbiO orrpe.aenHeTCH ceqeiiueM 11eyrrpyrciro 

.. ~~~~~J~h-~lt~-~Im·~·;·'?a.'(E/ ,.· .. >T··~(,~·~T~-·- ~<~!,;·'cia(~)~~-· . Be'nuq.~~~- ,~a(~); - ,. OCT8B~~~b. 
;- ~;nocTOHIIHOil:-·B ·wupoKOM",UHTepJ3ane ·aixeprHit HeiiTpOHOB .. E- o~' so' IV\ a a go HeCKOnbKliX EaB;. . . 

~~: s~~'IIiT~~~u:oii 6Ten~Ju sasiiciiT o;:::;aep~IIII :n~n~~o~~~ .anH E < .80 . Ma/3:.. 1 _~ 1; ~~6 ~6·c~o-HTe~~;:. • 
~TB;; ~osabn~eT pac~·r:;_aT~IIB,ae~biit ~~T~PB,~n a~epr~~ HeiiTp~H~B ;T E "min -~:20x,? Ma,B ·i:x;·790 'Ma~ 

.;~:::v~~6,~,;~. ~~-: ~B·a: yqa~~~-~~:· ~- -H~~a'n~ :"~y'~~M ·, pa~cMaTpf!~a~b Iiett;po~~~ 6 '. a~eprll:ett: 6onbW9; 
; ·-~ x)_·_:·, .. :· ·-~~--·-...... ,--..... ~-.-~·. ~: . . ·.·~:.:.·~~(~--:··:~~ ----·~- - _··. ·- -.-.... -. ·. ~··:· .... · .. ;.": ..... , .: .. 
. . ~:~ ·.,H:ulKHHSI.: rpaHIIUa ,paccMaTpuaaeMoro IIHTepaana · aHeprllii. - 20 M<3B orrpeiJ.en_SieTCSI · nopO:'- '·· 

, I"OBOll, ~Heprueil: peaK~HH C 12 (n,fl!)C 11,. IICIIOnb30B8BWeiic~ . B 
1
9KCIIepllM9HT8X. IIO onpe.aeneHUIO. • ' 

·_ oc~aoneim~ '.IIOTOKa ~eiiTiio'il~B --~ '6e.ToH(/ 1/, c · uaHHhiM~. KQT;pb!X :6yiJ.~T :np'oBO.llllibCB :cpiuiHeiiHe.· ,.~ 
pe~y~b~aT~B:iwcTo~~efo p~c'!~Ta.~:· :~---· . ,,' . . . . . .. :.; . . 
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E 1 =80 M9'5,{ llm~- K~TO~biX JIHHellHbiii: Kos<P<PiniueHT oc.ria6n.eHii5I' 'IL . He' 38BIICIIT' OT ::me pi' II If. 

·J:tmi o~peneneH~SI ~aBucu~ocTir ducpcpepeHuuanhH~~o ce.qe~il~ uc~y;~~HIISI Hefi·T~o~cm ·.··dar (i,, E) 
· · , . · ···' ·- , .. ' · : · · . ·· ··.·,,: - - . ·. · · dE ~ · 

. ·-.« l~t.2f. n.s1 c·'· · ·- ·_,' · .· ... ··· 1121 
BOCnOnbsyeMCSI. ll8HHbiMif. pa,.QT. H. , ,nOMOWbiO :9KCnepUM~HTanbHbiX ll8HHbiX ~paoOTbi , . 

·nony'!eH~I- 3Ha'!e~H·SI 'da '(E) ll~~ BTOpii'!HbiX sapS!)KElHHbiX '!8CT~U (B O~HOBHOM ~pO;OHOB), :' 
.· .. · ': · · ·' ·. . dE· 'Q .·.. . . . •. . . . . .. 

. _ : n.e:rS!WliX rlO.f.l yrn~Mif () < 3Ci)· no GTHOUIEU~UIO K' Ha,~paB~eHHIO nepBU'IHOI'O npOTOHa OT p '+ C .' ' 
f ' ' ' ' '.. " ' . ' ' ''' ' . ' . . .. ·. ' 

coyi;tapeHufi~ npu Ep "' . .660 M:9&., K~TOpbre H~o6pa)KeHbi ,Ha puc. 1. .Ecmi_ yqecTb. BKnflll n!)ciTo-

HOB, .ri·e;suuux no~ :yrnaMU .()· .<. 30°,.1-o SHaqe~~SI da ·. H~CKOnbKO B03pacTyT B·o6nacTH 
·. . . . .... ' , . ·... .. , ' . . . dE .. ·. . .· . ·:· ·. . · .. · · · . 

SHeprHfi oT ·100 ]VI.aB :no 400 "MaP., Ha puc •. 1 T~K*e .aaHbi sita<leHuSI llu¢q)epeHuuanhlioro ceqe-, 
• ,. ,: '.~:• ··- .,'"" . . > .. '• I '" ""' •• -:: -,_.!' ,:···~ >·--,· '.',' <•-'' '<I '. ' - • :, ·'-

HHSI ·ucriycKaHUSI KacKallHbiX npOTOHOB r;tPU Ep =460 MaB; aTu''.llaHHbie 6brnu nony'leHbi c nOMO..: 

' \ \ 

.-

·, 
Wb!O cnell:frowero COOTHOilleHUSI: 

,~ I! 
<( di!_;. = ( da :j> ·. ~ 

dE. c ·. ·: dE :.tf ·a :A.'·· 
-· . , ~ a .. 

I, 

? I,·· 

,' 

- .. 3iia'leHiiSI "llliCp{il~p(;:!HUH8nhH~I'O. ceqel{UH ucriycKaH'IISI KacKaaHblX ,npOTOHOB OT p;+ Af •. coy .a ape-:' 
' :.· ·• : .·,,' '. . . '/131 .· ' .. ···· ·.' .. ···' ·· .. '•' '•, . 'I ' 

Huit obrim sanMCTBOBaH.bi us pa6oTbi · .• OpuBelleHHbre Ha puc, L ll8HHbH:! 'c yqeTOM BKna.ria 
0 • ... ~ " >' ; ·, ."' :~:· • 0· '< \ • :- '",,o ,> - ;, J : • :.,. •" • J.•', ' .. ', _,• • •" ·~ 1- / 

. UpOTD_HOa, pacceSIHHbiX. _Ha yrcin () > 30 , . U03BOnSiioT C'IIIT8TB, LllitPcPepeHuHanbHOe ceqeHUe :uc-' 

't,:_ j 

. nyci<aHiiSI ~-~fiTpOlioB· . · da' '(E!, E) · 'He saBnCSIWIIM: oT sliepruu KaK nepBH'!HbiX ( E ') ~ ,' TaK u 
• oC : : • • ·.. • dE .. ·.· .. , ,. . ._ . . · . ' . .. ·. .· , . . .· · . · .. ·. . . 

·· .... · BTOpH'IHbiX Heii:rpoHoB' (E)-:. B sToM:cnyqae nonyqaeM )::paBnnTenbHo·npocToe peUieHue,ypaB-:: 
' '> '.,' i I ·- •,-"''" '• ,r>•" ,'' : ::~ >, ··, ,_· ,''• 1 .-.~·,_ • '.: '• ' ,'''""1. :"' .' •' ""'" 

Hei-mS! ( 1 )_·.anSI .nallaiouiero Ha. samuiy, MOHOXp()MaTII'!ecKoro noTOKa :iefiTpoHOB · fi (E
0 
-E) · . ' . - . . . . . ' '· ' . ·' •.. ' -. . . \ . . ~ .. ·-

. • . , I • ·.--: .:: ~ • . \ , 

N (E, x j '= e::<IL" [8 ( E:O -i.) .+ ;V 71 !LX ' 1)2v·11 !LX (Ecv.,:.E) J]·, 
... .• • •• • • • .'· : -' •• ·.·. 1 .• : .E-li-E · · · .. ,· · · · (2) . 

/, 

'·'• 

rlle. :~IL .= n0 .!!..£ · , 1:11 ·--:- ¢yHKtin~- Beccen'SI 1-ro nopSI.i:tKa MHHMoro apryMeHTa, OoToK. Hefi~ 
· ·dE . · ... , · ·· ·· 

' Tp~HOB c '~llepruefi, 6onbw'ea qei-1 Ej i ira' rny6H~e X: ' 6y .cieT: 
. ' . ' - ... ' ' . . . :... ,, . .. ~-

.. ,. Eo· . .::.. ..· .c .. -~--~" , "'· ------

~:(x)=JN(Eix)dE=~· · Ico(?v11~x 
•.. ..·· ~1. -:. ' ·. ·' ' . - ' , .-1, .",; / ~ .· . 

(3) 

I'll~ I~.-- epyHKUUSI ;Beccen.n nyireaof'O· ~opSI.aKa M,HIIMoro apry,MeHTa, 3Ha'!eHue 71 na?'o:Oiinoc~ 
... '. . . . . . . . Ill . . .. 

:113 :·YCnOBIIH HaHny:'IUiei"o cornaC!ISI'.:9KCnepuMeHT8llhjibiX : .:: II paCC'!UT8HHbiX C nOIII!OW.hrO cpopMY:-:", 
• ··•.•·. .. . ·.• ·. ,_,. • ; -, . .'} ~ .. . ·-~---- ~- f ·•. . ·-:.. ,·. 

nbi ~ ( 3) ".daH!lhl~ Jin~ UO~OKa HefiTpOHOB Ha pa3nli'IIIO'fi r~y6HHe~ npu :9TO~ cne){Tpbi.. . ~eii:Tpo-
/14-16/c .. ;I ' . ·,-:: . ' ' :· ' ·· /t/ ·.·.~ ·;· .. , .. ' . · · .. ' ·,· ·· .· 

HOB! . ·; IIMeBUIHe MeCTO B ::9KCnepHMeHT8X , 31lMeHSinHCb H860p0M .MOHOXpOM8TU'IeCKHX 

. ml~~fi c coOTB~ic_TBy!OWIIMri' IIOTOK8M!I, :~pH c paB'He~uH ·r:m· H~ np!IHUMa~~ ~0 'BHIIM8HHe B'Topyro 
1 . l "-' · ,, ,. . I ! • ' • "•. . • • ' •. . ~ '<. • ·, ' ., • • ' • • / ; '. ·~ • • ' • • • • ~' • • • ' • •' ! < . . • 
. <uic'Th. ~QTOKa :neii:TpOHOB · .. c. :9Hepi"HSIMII 'oi ·20' .MsB ir.o 80 MsB, '. TaK KaK cK'opocTh ocria6neHUH' 
.. ;·· • .:"_~ ·, ··_-.: ._---!: _-., ... ·,:_:_.;·:. ~-' ... ·, :.~--- .·· ··:.· .·' ~_:. • .•.... _' '". '.' .• "- ,, 'I·_ . . ' ' •. ... . . .· ' 

~-STOll: .'18CTU uo:roKa C rny6HHOfi X. , Ha 3H8'1!I'I:en.hHbiX. rny6uHax,. KaK 6ylleT BIIllHO H3 .z:tanbHefi-·' 

iueio, ~onnocThiO ~Iipe~e~si~Tc~. cK~pocTh~ 'o~~~6~eHuSI nbToKa HefiT~;HOB c, si-E~I"USI~u BbiUI.e 
'. "' .... _. . ,- • _,_' 1." ~-~-(~·:, •·•• / ·_. ,' .· :·' ... . ~. ' . -~--"·:. ' ·.·"'·· . _,.. _·._·_,' .• ' ~ .·' ..•. : ,. •. 

80 ,'MsB, Onpe',oenuM' cpyHKUIIID. pacnpe:aeneHHH Ll!ISI· BTOpOII: '!8CTH HefiTpOHflOI"O . UOTOKa 'l' ( E, x), . . . •. . . " . . '·. . .. . -· . . . . . . . : . . .. _, . ' . . 
.. 

,I 

.,,..,. 

.";;t 

•., .. ·~" 

'"-.::· . 
........ 

:....·· 

' :J?Y.l:ieM cqnTa1'~-: 'ITO. 'l' (E, x). ;. UOLl.'IIIHS!eTCSI cne,ayiOWeMy ypaBHBHIIIO: 
J :' ~ ';-. 

\ ·--~ "'•. B .. 
am(E, ') ··· · · . o. • da(E) · . ·'··. · .... ~.= J.l. (E)_'l'(E,i)+ Jn

0
: . ··N(E','x)dE': ' ax Ill~ •. ' "" .. E ' ' dE 

.1 

'-

; .. , 

·t. 

3.0ec b · ·IL .. ·• -- nuHeii:Hbrfi. Kos¢¢uuueH~ ocna6neHHSI · ~~ToKa HefiTpoHoB 'l' ( E , x ) dE. · · B. ycnoiiu-. 
'. : ... w ,· ' . . . . . ·'• . . . ' ' . . /17/ .. 

. . SIX- nno~oii:._r.eoMeTp!IH, · Jlpyru·Mupn'oB:3MUj B, COOTBElTCTBUII C ,aaHHbiMII paoOTbi · I np!IH!IM8eM 
. . . " . ' . ' : . ' '· <~- . ' c f . .. ' ' . . ' ' ' ' 
· 9~~troJ!eHunimh~yro, 3Ll;Bucu¥ocTh ""'!!. ( E, x) dE , ol-1 x, .. B oTcncTBne He~Tpi:moB ·rH~pBoit. rpyn-
. •· . . . . . .· -' -~ , \ . ' - . ' ,. .- ' ' 

.. -~bi, 06os~·aqe~u~ oc-TanbHbiX cuMBOiloB··'"' npe*itee, ',[lucpcpepeHunanbHoe ceqeHue. ucnycKaHUSI' . ' . . - .· . •. .. . : .. ' . ' ' . . . 

(4) 
·"-<,; 

I., 

-;.-'· 

,. 

·"' ·, •'' I. 
-~ · .. 

·.-~ ~ 
I / 
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4 .' ~ . 
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HeltTpOHOS c aHeprHSIMH OT 2o LlO 80 Mas . ..!!.!!_ (E). LUISI P.83IlH'lH~ix. >~'a .. ep 6y LJ,eM H8XOLJ,HTb 
· · · dE · .· 

,no Ll8HHblM pSOOTh/ la/ LJ.nSI S38HMOaefiCTSHSI '·IIpOTOHOS 'c SI.llp8MH .an!OMHHHSI1 IIOnaraH 'ITO· OHO 
.· . . . . . . . . /18( 

He aaBHCHT OT E'. Opw a;-<;>M cneLJ.yeT 'ytteC'fbl 'ITO aHatteHHSI ·p. w . orrpeLJ.eneHhi ·LlnSI iien-

TpOHHoro 'noTOKa,. rrepneHLJ,HKyn~pHO n~aarowero Ha 38lUHTy, s TO ape:MSI K8K BTOPH'lllhJe HellTpo-
; . • . . . , ~ ' .. c I 13/ • · · . · · 

Hbl pacrrpeLJ,eneHbi onpeLJ.eneHHhiM o6paaoM ~ ·a yrne 4 17 ,· OoaTOMY 'He?6xoLJ,HMo s&r6paTb co-

CTasmuowyiO noToKa BTO~HttHhiX uel!:i~o~os sLJ.o~b HarrpaaneHHSI rrepsHttHolt ~ac1-uu&r, Bocrronbao:­

sasrimcb yrnos&JM p·aci:rpeaeneHHeM ripO~OHOS, C aneprHSI~H 'OT 30 IlO~ 90 ~as, ?opa~yiOlU~XCSI 
. ·• ' ' -· I "' ' '. ,-, . •·• 

IIpH S38H~Oll~fiCTSHH, IIpOTOHOS. C 9Hepl"Hefi 460 MSB C, aniOJ'iHHHeM, Mhl ,HaWnH, 'ITO aTa COCTas-

. ,nsiroiu~SI pasHa 0,57 ·oT· no~Holl senH'IHH&r .noT~Ka STOJlH'lH&rx iiefiTpOHos: OpH TaKHX- LJ.onyweHHSIX. . . 

· pewemreM: {4) 6yll~T: ·· 
,.'\ 

'P ( E; x) "'e -p.w\8 J.• n
0 

>o,57 du (E)'] e"ufih ¢ .(x) ~x. · 
. . dE . .o _ ·- . · · .. 

OoTOK HeltTpOHOS liaAi:xeM ·HHT~I"ptip~saHH·~~. (5) no, :;mepl"HH OT E..,,~ .llO E1 

• f(x) 
·\. 

·, 

f · 'P.(~;;x )dE. : ·: 

.. , 
Ottesu.a'Ho,. ttTO nonH&Ifi noToK HefiTpOHOS c. aueprHSIMH, B.&rwe 

'F(x) = cfo(x)+f(x)., 
_·,. 

·, . 

. ( 5) 
\. 

(6) 

'(7) 

\' • . . -; t 

Ha. puc. 2 rrpeLJ.cTasn'eHhi sasncl!:MOCTH noTOKOB _HeAlpoHOB oT· .TOntUHHhi samuT.bi · H3 CTanH ·1 

. . , .. - , . r , 
li ttyryua, II~ KOTOPYIO IIaLJ,.aiOT HellTp?~hi, B03HHK810.IU.HeUpH· 6o~6apLJ,HpOSKe 6e~Hmme~o~ MIJ.llle"" 

·r , . . . " . . , -
HH npoTOHSMH c aHepruefi 660. M::m~; Opu pactteTe o6'beMu&il1 B.ec .sawHThi npHHiiM'aJlcSI pallHhiM 

'', - . . ., · _ ~. 3: ~ ... _ r .. • • • ' ....._ , , 

7,5.:!:.0,3 1"/CM., a•,Ce'l:eHHe Heynpyl"OI"O S38liMOLJ,efiCTSHSI ueltTpOHOB C 'SIJlpaMH :me.neaa - paliHhlM 
. . . . -24 . 2 . \.. . .' . . . .· ' •·. . . . . . ' . .. . '· '. ·. . ' ' ' . , .. ' 

0;88• 10 ·. CM , 0yHKT!IpHaSI Kp!ISSSI ( p!IC,. 2 ) i:rpe.llCTSSnSieT 3aBHCHMOCTb IIOTOKa' HeJ!TpOHOB C ·. 

9H~prHSIMH ·Gon~e 80 Mas .QT ;onmHHbl 381UHTbi, Sbl'l~C~eHHYIO ; nOM~~b!O: ypaBHeHHSI (~) '•LJ.JISI .. 

nHHHH .B ~HepreT~'IeCKHJ!: CII9KTp pllll8 MOHOXpOM8TH'leCKliX, nHHIIll:. II pH ytte.Te BKliSLlS. KS:lK.liOJ!: 
. . .. ,' . . . . . . ·.•.· /15/. . . .. 

· .. u~fiTp?upn; naLJ.arowux Ha 3/llUHTY. · .. ~ OwHoKH, npuaeLJ,eH.Hhr,e ua pac'leTHoll: KpuB'ott, o6ycnonrie-
. -.· .. '·· ~·, . --· . . ' ' 

Hhl. HeonpeLJ,eneHHOCTb!O Oo'beMHo'ro ~eca 381UHTbi (:!:. 4%) .H OlliHOKOJ1. B BenH'lHHe' Ce'1.8HHSI ueynpy- '. 

p;r~ S38HMoaefi~TSH~-:(+-4%). KpH.B8St, ~3;6~a:meHHSSI CIIliOllrH~fi niui~ell:, rronytteHii c IT~MOlllbiO 
_ .. ,J_' "· --:_ ~-· / ·-· ·.-:. ';r_ •••· • ~-.:·.· •• - •• ~··. __ ·.' 

paseHCTBa (7) U COOTBeTCTByeT 3aSHCHMOCTH IIOTOKS HeltTpOHOS C 9HeprHSIMII 6onee 20 Maa· OT 
~ i ~ I ..._ I • ' ' . • I '• 

TOnlUHHbl 381UliTbl, 0wH6KH B .aTOM cnyttae HMe!OT, TY ·,:m~; BenHqHHY1 'ITO H LJ.nsr l!'8HHbiX, np~Ll-

. cTasneHHJ;>IX rryuN.THpHolt. n-uunefi. Ha puc. 2. npeaciasneH&I TaK:)Ke· 9KCIIepHMeHTanhH&Ie :TottKu; · 
. I ·-~~ " l· ' ' ' ' ~:- , ' ·~ . ~ ;· • . : I ·, ' .• -• • ' '., •" 

'yKaa&IB8101UHe' IIOTOK HefiTpOHOS C aHepi"HSIMH 6onee 20 MaB, 0 _BeliH'lHHe KOTOporo .MO:lKHO OhlnO 
. . ·,- . • 11113/ .... ; . ·. . . . 

cy LlHTb. IIO 'HSSeLJ,eHHOH' pa.ll!IOSKTHBHOCTH C.· · , .B TsepllhlX "CitHHTHJimlTOpax·; JlaHHble pHC,2 

I ~ ' .~ 

.. . . . . 
·.".\ 

; . :~.·.:·':·,_:··~--- __ ,·.·.'',·;_,_>'--~·. !··.· ·-·.·: ·_·:.. ::_ c ~·~·-· .) " •• ~ 1
/, .·~._-, 

. .-.. c .ytteTOM rrpuBOLlHMhiX own6oK rosopSIT· o xopoweM. cornacnu aKcnepuMeHTalrbH&rx · H ·pac:•t~T- · 
' "+~ • C • • • '• • ' I • ' • • ' ' • ' • ' ' • • • • • ;' " 

· .• · ,t 

H&rx D.,aHu&i~ ~enu~HH rioToKos ~~llTpoHoa ,rrp~· To~ruuiax3arim;~r<Gonee 20 cM ~(:·~ %'!- ·1· )~ )<ai. : 
·· u. ~neao~ano ·o:muna:T·b, uaKirO~ ~pli~~; ocna6n~!lu:$l rr~ioia H~fiTp~u~n :~. a~~pru~~~ · 6o~ee .20 Mas . .• 

(~nn.OWH8SI-~~;IUSI H~ pHC, • 2) on~e~enSieTCSI ocnao'n~u.~e~. II~T~~~ .;~elt~pOH~~~ UMeroiuux' ~H~pl"li~: .: 
.• . . . • . ' ' . . . ' ' " . - ' ' 1, 

·.6onee: so; MaB\.'(iry;IKT!I~HaH nHHHSI)~·· .lln:H .~·TaenbH~IX"WHpoKirx·yttacTiws "TOlilllHHbi 3aruhTbi' sa- '-
' ., ,, r \ ~ ', : ' ' • • ~ : •• •I ' ., ' ~ ' "' : : • ~--· • - ' '; • ' : '· ' • ' ' ·~ ' • • 

.. KOH ocna6neHHI'I MOMHO C'lHTSTb aKCIIOHeHrtHanbHb!M II SBeCTH T8KOJ1 lllHpOKO HCII01Ib3Y~Mbd!: na-
, ' • # • ' ~ ' • 

' ~- '· 

:pa~eTp, ·.iaK TOnu.i:HHa cnoSI rronoBHHHoro Ocna6ireHriH ;~ ta • HaK:noH&r Kprrs&rx puc, 2 :H~ pac- . 
• J • ""· 

. CMa')"pHsaeMO~ ;. yqaCTKe ,TonlUUHb!' Ll810T cneaymwue .,sHattel{~.I'I cnoea UOllOSHHKOI"O ocnaon~HHsi: 

~Y: (aKc~ep.) .. 15.9±.0,6 cM; ·li Y2 (pactt.)::16,5j:_l;3,cM~ / 

·I 

.--., 

,.: . 



'- / 

\' 

... 

/ ... 

,;.· 

I· 

.·, 
·.'·.-.:\ 

• l_l 

I ·a 6 . . .. 11 I ,, . . . . . 
•T8 .J1HU9 np!IBO,lU!TC5! .p8CC'I!IT8Hilbl9 !I !l3MBpBHHh!B 'BBJlll'lllHhl ·CJ109B UOJ10B!IHHOI"O · oc-

., ' . I·. . . . "-·.I • 

. J186J1ei!!ISI ll.JlSI b6b!'IHOI"O 6eTOII8 J p .= 2 135 ~~ CM
3

) npu_ pa,::3JlH'IHh!X 'cneKTpax H~l1Tp0HOB1 ll8ll.8!0-. - . . -- ,. _. ' - - . . .. ,, 

.. WHX 'H8. 38WHTY•. 

' . 

Benn'luna ~noSI nonoa~nnorb ocn~~nenaSI nnH pasnii'!HhlX 

CllBKTPOB HBfiTPOHO~ 

· 3H~pruSI ·npoToH0~1 nanarowux 
Jia 6epannneByro MHWeHb1 Maa 

.170 . 250 350 480 

29±..2 34,5 ±..2 38±.,2 ' 43 ±..3 • 
~Y.1 

. ' . Ill 
. 3ICcnepl!MBHT. · .. 

• • I 

·/· Pac<leT 36{2,9 3815±..31'1 
/ 

33 ±..2,6 41±.,3,3 

660. 

42±.,1. 

.• 42;3±.,3,3 

I' 

• Heo6x·o-~uMbre. nng pactieTa. Bema'I~IHhl cetieHHll Heynpyroro B3aaMonel!:cTBUSI ·uel!:TpoHoa c Sinpa-. 
0 • ' "- • "',, 1 ' , • I '• -

Mil. 9JIBMBHTOB 1 • BXOL1.5Illll!X. B. COCT8B .3.8llUITb! 1 naxonai:tHCb C llOMOWb!O KpUBOlt puc. 3, · llOCTpO.;,: 
. . . . . . . -13-11/ . . ' . . _, .·. . ' '. s 1 
. eUHOl!: H·a OCHOBe il8Hllb!X pa60T . , ..• Jlmi T5DKenoro 6eTOH8 C 'o6'beMHhiM DBCOM 3;85 r:lcM 1 

. . .. , . . I 111 • . . . . . . ... l · . 
COCT8B KOTOIJ.OI"O. npuaeneu B pa6,oTe ·. ·, BeJIII'IHHbl f::. Y2 Ha, rny6IIHe 38WHTbl 3-4,5 M 1· 'pac-

C'!l!T8I-iHhle C llOMOWb!O :MeTana • M~H;e_:Kapn/ fl/ H. ypaBH~ll·ll~ (3), COOTB.BTCT~·el!HO paBH~l 
2S,3 ~ ;15 CM u 24,5 + o). CM. YcTaHOBneii'o, .'ITO ;;BJIII'IIIH~ ~J105! ncmoa~u~o~o. o'cn~6~eHUSI. B .ll.II8-. 

. - • - \- • • ' ', •·, • ~ ' • ,, ' • . . I • 

'Iia3one .TonWIIHhi .OT f1.X ··'"' 1 no p.i = 16 usMeiHieTCSI ua 14%. PesynbT~Thi a·Kcnepu.MeuTa · II pac-

'leToa, ·KoTophi·e npe.cicTaaneubr. na imc·. 2;n'oKa3l,maiOT, ·'ITO rrpn · -ioiminnc sawnThi1 npeabruiarowelt 
. . ·' ~ . . . . . . ' .. ' .· ' : ' . ' ; ' ' ' . . . . . ' ' 

Oll.HY ll.JlllHY pel18KC8UIIII 4t X = 1) I :'noTOK' nel!:TpOHOB c .'aueprlielt 6onee 20 Maa MO)KeT 6biTb omrcau 
'' . . . . . ~ ·. ' ' ' . 

· CllBll.Y!OWliM Bbrpa)KeHIIBM: .I 

~ 

F(.x) .=· ~,3 ;f1.x l0 (2 ~ T/.f1.X ( E~ .:_ E 1 )_ F{' ( 8)' 

· ,npii ycllOBIIli H_anny~wer? CorrraCUH 'ii:GMCpeHH6lt II p8CC'!HT8HliOlt Bemi'IHll f::. Y2 . , ll.~SI 'o6hl'!HOI"O :._ 

, . Ge~ona npa aHeprnii 660' Maa1 3naqenue Ko9cpcimuiieHTa · 71 : · nonyqunocb paanhrM .. 1,3 ·io-3Maa-~ 
CywecTayrowiie aKcnepiiMeiiianbHbre own6KII a onpeneneHiril ceqeHIISI neyripyroro asaiiMonel!:.:. 

' ' I . • . ' - ,, ';.._ 

CTBH'SI, o6'bei-.uioro Beca 3aWIITbll a Taicn<e 'cTaTf!CT!l'IeCKIIB. own6Kll npu onpene'nemm BBJlU'Illll . . ' ' '. -. . ' . ··. ' 

noToKa H~l!:TpoHoB B 3aWIITe !I3 pasmi'IHhiX newecTB 1 ue nosnomiroT ycTaHOBUTb1 coxpaHSieTca -·· 
,. ' . ' - - ~ - " ''{ ' 

Jl!I TO'IJ,iO UOC T05!Hllb!M siia'!eHHB K09clJcpllUUBHTa . Tj )liut 'pa3J1H'!Hb!X 9J19MeHTOB 1 'BXOLI.SIWIIX :B 
.. I . 

. COCTaB 38WHTbl. \ · . .-; 

:
1 

. _' _3iiepreT~lJBCKllfi cneKTp HBl!:TpOH~B H8 .38ll.8HH~l!: :rny6uHe ,· ITOllY'IBHHhii1 C llOMOWb!O ypaaHe-

. H!Il!: ( 2) II. ( 5) I ~onocTa~n~eTC~ 118 puc. 4 co cne~.T~OM '18CTIIU (i3 OCHOB~OM Hel!:TpOHOB) I pac.:. 
. . . .. : . . : ·• .. .. .. : · ..., · / 11 I · . . · .· · .. .. .. _ . . · .. ' . 

C'!uTaHHhiM MeTonoM MonTe:-Kapno ... Cpaaneime .npoBOll.IITCSI ll.J15! TOJlWIIHhi, 46Q CM, Korna .. 

. Ha .. 3aU:UtTy r;tepneHnHKyngpno .nanaeT MOHoxpoMaTit'!ecKnli noTOK IIeltTpoHoa 'c aHepriieli 300 Ma-B. 
-- '' ' - ' ' 

OoTOK · ne;r1Tponoa·; · KOT<;>PLie 'ne IICilhiTaJlir -~3aaMoneic;-;BH511 ·a cneKTpe 1 II306p .. a)Kel! 'PJ1SI ua--

npon~niiJlOCb rnSinnoCTII B 'B!Ill.e _CTOJ16u~:- HopMH~OB8HIIe 9Hepr~TI!~eCKOI"O cneKTpa 2 

. li3. yc1I~Bll5! paaeH6TBa nnowa.Uen 'non KpUBb!MH 1 II 2. Ha Y'I~CTue OT 100 li.O. 2oo. Maa •. 3i!aqu­

TeJl.bll8H pa3HIIU~ .~ cneKTpax ~a -ytfac:Ke, oT 250-,no. 300; Maa B~r3a:ana, l(O:..BIILI.IIMOMY, TeMI 1 ' 

. _'ITO 3Ha'!emre .au¢¢'epeHuHaiib.Horo c~qe~nH IIcnycKanrrSI :aTopii.'rHhiX nelt-rpoiloa ua oTMeqEl_rmo.M 

';; 

'. 

•/ 

•./ 

' ' 

. yqaCTKe •B ;ra~;b~~e~ paooTe:-HeCKOJlbKo' 3°8Bh!We~o; TOrna ~aK 31!8'1eHue. •9TO~O ce~eH~5! ~ p=:~-
. . ·- . . . .. ·. . . .. - I 111 · . • •. . "" : ·, .. 

. 6oTS 1 .. H8 ~OTopyiO. CCb!J18eTCSI JliiHll.BH68yM · 1' 38HU)K9HO. 
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0THoweiiue n~:oKa · neitTpoHo:a' c siiepruHMli oT 20 .oo 80 M~s K >noTOK:( .. IH:litTpoHo:aJ:& ~~ep:" 
ruSIMli Bb!W'e- 80 Ms:a' KaK 9TO Bli.llHO li~ pu~. 2, nnaBHO ya.enii:'lu~a.~·~CSI', oi::~- HY~·g . .u; o;3 ,~pu ;113...::·, .. ,_ • 

.. \' /'. 

MeHeHuu_ TomuuHhi ·saruuThi .oo p.x' ·=3, oc-ra:aaSich saTeM :noc:rosniHoiM · c' J3ospaci'aH·ueM Tonw.uHhi ,._ . . .... ;· .. '., ... -·,' ·. 

saW!iThlo · 

. ,·.· 

A:aTophr 6n_aro.oapHbi B.n. JJ,)Keneno:a.y sa uemHbie sa'Me'laHuSI u H:A. Y.epliuKo:ay: ~a:()_6cym~ .. · 
.oeHIIe M9TO.llOB peweHuH KIIH9TII'l9CKOrO ypa:a.HeHIISI; 
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PHC. 4, 3HepreTU'ieCKHii cneKTp HetiTpOHOB 38 38lUHTOfi H3 TSDKeJIOI'O 6eTOil8 (p •3,85 r/ CM
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TOJllUHHOti 460 CM. 

1 - Jl8HHbie HBCTOIIIUeti pa60Tbl 
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