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1. B Be 11 e'H JI e 

B HSCT~snuee speMR /lllR- BHGWl!el! IIHlKGKUHI! nOll!I)JI!3oBaHHbiX' •Ia_CTI!U s ycxopHTenn 

UIIKllOTpOI!HOro Tl!na, B 'ISCTHOCTH,- CHHXpOUIIKllOTpoir, ·B03MOlKHbl llB8 IIYTI!: 

, 1) 8KCI!8llbH8R I!H>KGKUIIR; 

2) IIH>KGKUI!R IIY'IKS ObiCTpb!X 1!0llRpii30B8HHbiX HGl!Tp8llbHbiX STOMOB B, MGili!BHl!Ol! 

ntioCKoc-r:u. t 

npn 8KCH81lbHOl! IIHlKGKUIIII I!OllS!pll30B8HHhie llpOTOHbi; YCKOpReMbiG llO 3Heprnn 

·- 20 K3B, OIIYCKSIOTCSI BHH3 "iepe3 J;\9PTIIK8llbHOe OTBGpCTHG B I!OlliOCe MarHHT8 B YCKOpiiTGilb

• HYJO xaMepy u, OTpaanswucb oT snexTpocTaTu'lecxoro sepxana, saxeaTbiBaJOTCR e pe>KHM 

ycxopeHun. 

B cny'!ae_ llHlKexunn - Hel!TpanbHoro ny'!Ka1 B _ MennaHHol! nnocxocTn _npo_TOHbi, _ HMeromne _ 

3Heprnio 30 -K3B, Hel!Tp8llii3YIOTCSI B npoTO'IHOI! BOilOPOilHOl! ~HWQHH; nonyqarowlil!c_R Uy'IOK 

: Iiel!TpanbHblx aTOMOB HanpaenReTCSI s ueHTP 'ycxopnTenbHol!· xaMepbr, rne oonHpaeTcR oT 

• _3llGKTpOHOB 'Ha TOHKOM CllOe ll~llXOilRWero BenteCTBB, 

B naHHOl! paooTe neTanbHO H3y'!ancg nepshrl! sTan BHewHel! HHlKexunn Hel!TpanbHOro 

· ny'!Ka, B_ UCI!Ollb3yeMOl! ycTaHOBKe C031l8Hbl ycnoBHR0 HeOOXOAIIMble AilS! COXp8HGHII-R llOIIR-
.· .. . . . 

p11'38Ullll UY'!Ka Upll Hel!Tpan~38UIIII IIOIIS!p1130B8HHbiX _ UpOT?HOB B llJ)OTO'IHOl! BOilOpOilHOl! 

.,_ ;. 

. ,. • r 

, MHWeHn. 8xcnepnMeHTallbHO nsy'lanncb: sljlljleKTHBHOCTb nepesapsmxn, pacxonnMoCTb ObiCTphiX 
. .. ·. . .. '' .... 

··:· 
aToMos nocne nepesapsmxu 11 noTepn OT pacceRHHR. 11sMepeHHR npoaonnnu_cb aa 'ny'!Ke ae-

nongpnsoeaHHbiX llpOTOHOB, 

/_ 

-2. neuonRpnsauug npn nepesapsmxe 

npu 'u~pe3ap_smKe 'UOIIS!pH30B8HHbiX UpOTOHOB B ,llPOTo;uol! BOilOPOilHOl! MIIWGHII HeOOXQ

.nli~O nony,tiiiTI:i He TOnb~O B03M.01KHO 6onbw'H:fi abtxo,n 6biCTpbiX STOMOB, HO H ot5,ec~~t:llfTb . ~ 
_ycnoeug; coxpaHRromne nongpnsauHro· npoToHoa a. ny'lxe. ~axTop aenongpusannn npri TSKOM 

-npouecce cymeCTBGHHO 38BIIC!IT OT HSI!li'IIIR ·MarH~_THOro UOIISI B OO'bGMe. Uepe3aprotKII, , 

'npn HGI!Tp8111138URII IIOliH-OCTbiO UOIIS!pll30B8HHOrO llY'IK8. npOTOHOB -llpOHCXOaRT HGlKEJ.:-
/ 

• naTen_bHhie' npoueCCbl 38XB8Ta 3119KTpOHO~ B B030ylKJ:i.eHiihiG COCTOSIHHR STOMa, 8TU COCTOR-

. ' ' . . - . - /1/ ' 
,, •. HilS!_ Upll, CHRTIIH B030YlKll_GHHR_ 093 MarHHTHOro !lOllS! ll810T UOIIHYIO ll9UOIIS!pll38UHIO • • .no-

3T?My. CyMMSpHh!l! cpaKTOp ll9UOIIS!pll38UIIH OUpenellRGTCR B 3TIIX YCIIOBHRX BKna.rioM-- 3119KT-
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TpOHHOII nepe3&p!IJlXH 5 503!5YlKllGHHbl9 COCTOIIHH_SI H llOIIGR 311X511TOB ·_5 OCHOBIIOG. COCTOSIIIII9 . . . 
·aTOMil BOllOPOAil, !!pll50llii~RX X l191IOIISIP1131ll!llll llpOTOIIIl, 3aXBilT SII9XTpOHil 5 OCHOBHOO 

I • 

COCTOSIHHO, eCIIII HO~ Mlll"HHTHOI'O liOnS!, llll9T llei!OnSIPII3aUHI01 paBHyiO 50%, TaKHM o6pa30M1 

nonHaH llenOnS!PH311UHH B STOM cnyqae pasHa 

D=·~~+:~, 
q·a+ O'Ji O'ja+"On 

(1) 

I"lle <1j
8 

- ceqeane 3aXBaTa sneKTpOHa. B OCHOBHOe COCTOHHHe aTOMa BOIIOPOIIa, Un - CYM

. · Mapaoe ceqeHHO 3aXBaTa' B B036ylKJlOHHble COCTOSIHHH, HocneiiHHH Bennqnaa OUOHOHa B pa6o-
n/ . 

TO 

Ecnn *0 n~nnO*HTb Mlll"HIITHOO none, TO CBH3b Mal"HHTHbiX MOMOHTOB sneKTpOHa H 

_npoTOHa p1130pBOTCSI1 H 3aXBaT.snexTpOHil B COCTOHHHe C npoexunel! CnHHil sneKTpOHa, 

npo~HBonOIIO*HOII npoeK~HH cnnHa npO;OHI11 He ITpHBelleT K cymeCTBeHHOII 11enonnp113aunn 

nocnenHero • ., 

Mbl 

Ecnn cnnH nonnpnaoaauuoro npoToHa 
. n1 · 

Bpei!Ta-Pa6n cnellyeT, qTo nepeaapRAKa 

aanpasnea.no nonro 

u+ . .:. Il0 

I · I 

mp = + ~ 1 TO H3 IIHarpaM

MO*eT npOHCXOIIIITb B COCTOH-. . 
HHH C 

1,1 
I F, m I =·I 1,0 

0,0 
.. (2) 

I"lle F .- nonablll CnHHOBOII MOMeHT, m npOeKUHH- el"O na HanpasneHne Mlll"HHTHOI'O nonn, 

:: COCTOHHHH 0,0 H 1,0 OTBeqaiOT BOnHOBOil <jlyHKUHH llTOMa B Mlll"HHTHOM none,. KOTOp~H 

npeiiCTaBnne~. co6oil cynepn03HUHIO <jlyHKIIHil TpnnneTa II CIIHI'neTa 6e3 nonn C m ~ 0 , 

~OS.p<jJHIIHeHTbl pa3nO*OHIISI a II {3 - WHKIIHil 

.poo = a~ ~ o + {3~ tf.ro o . . 
t/.r~ = a~ t/.r1, 0 + {3~ i/lo,o . 

3aBHCHT OT Mlll"HHTHOI'O nonn B cne11y10~nM o6paaoM: 

I" lie 

~ 

ao 
I 

B (raycc) 
X=·---• 

507 

~ -r3g = -1-.;~ 
../x2 +:<1+>/1+:x2 

)
2 Tx~+·<t+vl+:x2 >2 

X • 

.. l/x 2 .;:(·1--lT+:ti' 
;.l+:.J1+:x2 

{30 =· . ., . 

I l/x2+(1-"\f:fu2)~ 

(3) 

(4) 

HocKOI!bKY COCTOHHHO 1,1 - nonHOCTbiO nonSIPII30BaH01 TO <jlaKTOp llenonSIPH31111HH npn 
+. 0 . . 

nepeaapHUKe H
1 
~ H

1 
B cnnhHOM MarHHTHOM none onpe11enneTcn sepoBTHOC:"biO aaxsaTa · 

B COCTOHHHH 1·,0 H 0,0 H CTaTHCTHqeCKHM. BeCOM B HHX COCTOSIHHH C mp =--• ~ • 
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TaKI!M 66pa30M 

o:~y'[ 2 0 _.IJ.O 2 ag·+:Po I+~[~ I 
'-12 '-12 (5) 

Eci:m Mal"HnTaoe none aenuxo, TO xo~.p<jlnuneHTbi a n {3 MO*HO paano*I!Tb no _ManoMy_ 

~apal'.ieTpy. _ 1
_·-= .221::.. Tor11a <jlaicTop Aenonnpnaaunu B cnnbHOM M~I'HI!THo~ n·one pa~·en . .. . . ·x ·-. B . '

2 
• · 

D:: IH 507 I 
B (-~, (6) 

HpH 'none n-:.' 1000 'raycc <jlaKTOp IIOn~nnpuaauhn OKa3b!BaeTC!I PllBHblM D :. 6%. Ha STHX 
. . ' / ~ . ' 
OUOHOK BI!UHa · Heo6XOAHMOCTb HCnOI!b30BilHHH Mlll"HIITHblX' noneil npn HOiiTpanH38UIII! nonnpu-

'30BBHHo:o•nyqxa_ npoTOHOB, 

· 3 • .:~xcnepHMeHTanbaan ycTaHOBKa 

Cxe":a ycTaaoaxn npnBeAeaa ua puc. 1. OpoTOHbt, BbiT!lrnaaeMbte na paapHUnoil-

xon6bt· 8t{- HCTOqnnKa 1, <jJOpMnpyiOTC!l B nyqoK TpexsneKTpOAHOil HOHHOi! nnaaoil.H Y~Kop~IOT• 
'cg• Tpy6xoii 2, 'KoppeKTHp,OBKa HanpaBJIOH~H nyqKa ocymecT~JISIOTCSI nOJISIMII LtByX CKpe~eH~biX 

I • . .. • 

nnocxnx KC>HnencaTopoa 3 n 13, Oepen nonanauneM B KaMepy'.aeilTpannaaunu nyqox · nononua-

TenbHO <jloxycnpyeTcn naoiluo~ x~~npynonbHOt1 snexTpocTaTnqectj:oli nnaaoli 4, KaqecTao <jloxy

cnpoaxn KOHTponnpyeTcn anayanbao no nao6pa*e~~IO nyql<a Ha _Ksapueaoil .nnacTnaxe 14, . . ' . 

Unnuanp <Papane~ 6 cnylKnT nng II3Mepeunsr nonaoro Toxa, 

. \ 
KaMepa neliTpannaaunn; KYIIIl aanee nonaaaeT nyqox npoToaoa, oTaeneua OT o6nacTn 

BblCOKOI'O BllKyyMa lllll1030BblMII KllMepaMn,· ~Merom~ Mil a·nnny. 6 . C!-f ll 'A~aMeTp 7 M~,' nna

'MeTp KllMepbi HeilTpannaaunn paaen 3,2 CM, annna - · 35 CM. B ·. KaMepy neilTpannaaunn ·nocTO-
• ' • • \ ' ' • c • ' ~ 

HHno :rrc;>naeTcg Boaopoa qepea xannnngp AHaMeTpoM 0,2 MM n annaoil 94 CM, Bcsr KaMepa 
. · .. ' 

Hei!Tpannaaunn llOMe~aeTCg B UpOAOI!bHOe Mlll"HllTHOe none, C03J111BaeMoe COIIeUOIIAilnbHbiM 

Mll!'HllTOM 9, 

B~:lxoASilllHil na KaMepbl HeilTpannaaunn nyqOK noan.epraeTcsr aapHUoBoMy anann~y B 

nonepeqnoM ·M§'I'HnTHOM none 10.\ 

HeilTpanbHag· KOMUOHenTa BXOAHT B H3Mep11TOJibHYIO Tpy6y. AIIIIHOI! 170. CM II AllllMeTpOM 
14 CM, 

Oyqxn qacinn, BbiXOAHlllne na KaMepbt aeilTpannaaunn, aa6nroaaroTcn ·anayanbao no nao-

6pa*eHHS!M, co,anaaaeMbiMH nu6o npoToH~Mn, nn6o 6btCTpbiMH aToMaMn 'aa- KBapue~biX · nnac

Tnnxax.12. 

3apH*eHHble qaCTllllbl· 113MepS110TCH UH~IIHUpOM ¢apaaeg (puc, 2B), _J.iHTeHCllBHOCTb_-. 

neliTplliib~Oli KOMnOHeHTbi onpenenlieTc'st nyTeM 113Mepennsi TOKa BTOpnqHblX. aneKTpOHOB
1 

Bbt6naaeMbiX ,GbtCTpbtMn aToMaMn B nnnnanpe <P apaae_n 'c· UHOM· na .Monn6nena (puc. 2a),. 

'. 
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nocK011bKY· Kos<J><jliiUHeHT BTOpH'iHOii: aneKTpO~HOi! 9MHCCHH He, SBBHCHT · OT 3HBK8 3apru:ta' .JaCTH- .· · 
. ·. . ; . . ' . . . /4/ . ·. . . .. · . • . . . 

Ubi n onpeAenneTcn T01lbKO ee aneprnei! · , TO Ann· KannopoaKn neii:Tpanbnoro ·nnnnHApa . <!>a- · 

pSil~S! tShin HCll~~30B8H. n~~~O~Hblii: TOKe , . • . . . 

· 4, napaMeTpbl nyqKa ·/ 

li3MepeHHS! napaMeTpOB 38pSll!teHHOr_o .nyqKa npOBOilHilHCb B OTCyTCTBHH Wni030BbiX• 

KananOB KaMepbl ·neftTpannsa~HH npn BbiCC!KOM BSKyyMe BO Bceii: yCTSHOBKe, _ny~oK npOTOHOB, 

n~cTyna-~wnii: na BXOA 1 npo~O'iHOii: rasoaoi! Mnwenn, liMen neoo1lbwyro pacxoAHMOCTh, C no-'; 
' ~ . . 

. -'~~WblO. Tpex;neKTpOAHOi! HOHHO.i! n~H3hi.U aneKTpOCTSTH'ieCKOii: KB81lp'yno1lbHOii: n~H3hl· ynaa8-

< nocb. yMeHbWHTI> yrno,yro ·; p~c~.onnMOC;I>. nyqKa HS ·axone· 1"830B~i! ·~in~HH no 0,0()8 paAHSH;. 
• c. • ~- • • .- • • • • • • ' • 

·Pa3Mepb( nyqKS COCTSBnitlin OKOno 6 MM, B nnaMeTpe HS paCCTOSIHRH 50 CM OT .yCKOpSI!OW,eii: 

ipy6Kn,· ·. ) 

nocne yCTSHOBKH Wlli030BhiX :K8H81lOB, OTJtellSI!OWHX no. BSKyyMy KSMepy Heii:.Tpann~a.unn, 

. npoaonnMOCTI> nyqKa ycTaHOBKOii: YMeHbwanacJ> no'. 5%. 

' i>cma nccnenoaan~. · <J>opMa ny'iKOB npn nannqnn MarnnTnoro nonn; Ha · pnc, • 3 noKasana 
' - . . . ·. . .". . ....... -- . . ' : -. . ·•. 

• 3aBHCHMOCTI> OTHOCHTelli>HOii: HHTeHCIIBHOCTII. neii:TpanJ>HhiX. BTOMOB • -H~ , HB: BbiXSln~ H3 OO'hS:. 

,MS nepesapru:tKH K HHTeHCIIBHOCTH naAaiDwero HS MIIWeHb ny'!K8 npn p831lH'JHhiX · 3H8'!eHnitx .. 
L' , . . . · . . . . . ; ' . · i 6 BTOM 

_ToKa B o_6MOTKe coryeHOIIABilJ>Horo. Mar naTa._ TonwaHa Mn~en.n cocTaansma t =3,7•10 ~ · .• 

·~-

; - - ' • . • • 0 "" ., ~ -.- : - ...... ,. • : 

' '. MaKCHM8ni>Hblii:' BbiXOJl III na6nronaeTCS! npn TOKe 'B '77 aMnep. npn_ 3HB'leHHS!X TOKa 

Gonee 100 aMnep nnTencaa~ocTI> cnaliaeT acnedcTaae Toro,' 'JTO · sap!llKennble · •iacinUhl. oKas~oma

I01'CSI nepe<J>oKycap~:>BaHHbl~n a, KaMepe iH~i!'l'p_anasaunn, 

PacxOAIIMOCTI> OhiCTpbiX · :'BToMOB onpenennnaci, ·no aeiui'lHne nso6palKeHnn '. neii:Tpa1lh-
. . - ' \1 • - . . ,, ~ . \ . . 

HOI"O ny'!KB HB KBBpUeBh!X nnaCTHHKSX, BBOnHMhiX UOO'iepenHO B ny'iOK HS BXOn,e_ H Bh!Xone 

-: nsMepnTen~>noii: ··TpyGhl n OKasanacJ> paanoi\ oK·~no 0,01 paAnan. . ... ·- . . . . .... 
Bc.e asM:epe~.ll 

I 
a nanbneii:weM npoa~nnnnc1> npn TOKe . J =77 8Mnep, _KOTOpOMY 

.cooTJ3eTcTayeT·. nanpnJKennocTb .nonn B ;::.1000 apcTen. ·• 

. 5, .PeaynbTBThl sJicnepnMeHTa· 

• , Hccnenoaanne. paanoaecnoro cocTaaa aonoponnhiX ny'IKOB, npowenwnx. qepes rasoayro 
. ·.. . . . .. '. /5-9/ . :-, . ' - . . 

MHwenb;' 6cmo npoBeAeHo B pru:te pa6oT · • Benaqana OTHOWeHHS! 
\ 

' . Fo =· .' H~ -·· (7) 
_...... H0 + H +:H . 

. 1 1 1 . 171 . 
a paanoaecnoM ny'lKe naa6om:e nonpo6no aayqena B· paooTe . B HHTepaane anepraa npoTo-

noa·20-250 Kaa. noaenenne F0 . c ·aaMenenaeM .Tonmnnhl raaoaoi! Mnwenn-npnaeneno 
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B o6aope
181 

nnn aneprnn 

aecnoro aonoponnoro nyqKa 
EP =15.K:'lB• HeKoTopcle nanHhle o CTenenn paccennHn paano

B nepesaprinnoii: MHwenn·MOJKHO naii:Tn B 191 

B OTMe'!eHHhiX pa6oTaX OTCyTCTBYIOT naHHhre 06 yrnoa~orx XBpBKTepHCTHKBX llY'iKB~ Bhl 

xonnwero na Mnwena, o aennqnne peanbnoro Koa<J><J>nunenTa nepeaapru:tKn, o CTenenn pacceSJ 

nun nanarowero ny<iKa B o6'heMe nepesap.HnKII, ., 
I 

CocTaB · aonopoAnoro ny'!Ka, npowenwero 'iepea 
• . - /8/ 

nyrownMII nn<J><J>~penunallbHhrMn ypaaneniinMn 
rasoayro MHWeHb, onHGh!BaeTcn cne-

--4.& =- F (a +a j +: F a· +. F u· 
dt o ot o. 1 tn -1 -to .· 
~=--· F (a ·+:a· ) +: F a· +: F a· 

d t I 10 l-1 0 or ·1 .11 
(8) 

~-
dt 

F (a +:a· ) +: F a· +: F a· • 
•1 •10 • II 0 0-1 1 l-1 

3neq1 
.• F0 , 'F1 , ~ 1 - KoMnoneHThr nyqKa, naxonnma'ecg a aap-ru:toacrx cocTonnnnx 0; +1; 

-1, npn Tonwnne Mnwenn t ; "'r ; a0_1 ; aro .; ~ 1 ; ~ 10 ; ':u - ceqennn nepesapsmitn' ~s 
· COCTci'srHHst i, i" B COCTOHHHe 11 f "· 

Ecnn npennonoJKHTb, 'iTo 

1) ace ceqennn, CBH38HHbie c nepexonoM B nnn ns cocTonnnfi 

nynro ( ,. =al=a =·a· = 0 ), 
-11 r.I o-r -ro . 

2) . ny'!OK, nanarownii: Ha MHWeHb1 COCTOHT UOilHOCTb!O H3 

To npn STHX ycnoannx pewenne ypaanennii: (8) HMeeT·BnA: 

F =·F [ 1-e·t<aot +<710 > 
0 Ooo , ].; 

F =·F +'F . •t(a·1 +<t· > 
1 J)o . Oooe -u 10 

+. 
Hr . 

i =f =-1; PBBHhr 

(~) 

rne KOMnOHeHThl F n F 
·~ , COOTB9TCTBYIOWHe 38pllJlOBhrM COCTOS!HllS!M / 0 H +I,.no no-' 

paanoaecnoro COCTOSIHHSI nyqKa onpenennroTcn ceqennnMn nepeaapnnKn: 

o~ 

CTnlKeHHH 

F~=. ato 
u +u 
10 • 01 

F =·~. ' l(IQ . 
uro +:a01 

.3KcnepnMenTa1lbno naii:neHHhle snaqennn 

<to)-

.. Fi 9Kcn 
paanbr OTHOWeHHnM HHTenc;nano-

CTei! COOTBeTCTBYIOWllX KOMnoneHT K· nonnofi HHT9HCIIBHOCTn. npowenwero ny'lKa: 

F 
0 

Ft 

ll'l. 
II"+· If": ! . 1 

+: 
Ht 

,t-: u: +:HI 

) 

/ ( 11) 
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J13MepeHHSt, BbiiTOJIHeHHble B JlBHHOil paooTe, OTHOCSITCSI K SHepriiii npOTOHHOl'O _ny'IKB, 

. ' 
nanaromero ·na MIImenh, paanoil EP =30,2 Ksa. Mnwenh 3anonHsmaCb· aonopono~. · 3:ro o"Oecrre-

'lhBBJIO MIIHIIMBJlbHOe pacceSIHIIe II MBKCIIMBJlbHblM BbiXOJl F
0

. 

,PesynhTBTbi H3MepeHHli neilTpaJibHOl! KOMIIOHeHTbl F
0 

II IIOJIOlKIITeJibliO 38pHl!<eHHOil 

F
1
-KoMnoHeHTbi B ny'!Ke; · npowenweM 'lepes rrpOTo'IHYIO. aonoponHyro MnweHh;- ABHbi Ha 

·. piiC. 4 II 5 a· saaiiCIIMOcrn o:r TO~IUIIHbi MnweHII, TaM JKe npnaenenbt. pac'leTHbte ·KpiiBbte, 
' - - . /8/ . 

rroity'!eHnbie II3 sHa'!eH~ll a
11 

, rrpo:raf5yn1Ipoaannblx B paoo:re • CoarraneHne_ SKCnepiiMen-

TaiihHhiX II pac'!eT~blx_ KpiiBh!X F1 n F0 noc:raTc;>'IHO xopowee rrpii acex :ronmnHax MIIwenn, . 

KaK BIIAHO IIa. pnc. 4 n piic. · 5, KOMIIOHeHTa Fo B03p8CTBeT C yaeJIII'IeHReM · TOJIIUIIHbl MHWe-

nn; a F1 . - nanae:r. _npii o'leHb oonhwnx :romunHax _Mm~eH~ ooe ){oMnonenTbt c:rpeM!ITC!I K 

'rrpeneJibHbiM 3HB'IeHH!IM, KOTOPJ;>Ie onpen.eJI!IiOTC!I BblpSlKE!HH!IMH ( 10), 

OnHaKo yJKe np11 
. - 16 2 

t = l ,4 •_10 aToM/eM sKcrropnMeHTBJ_IhHbte TO'IKII AJI!I F ~ -neJKBT 

Bbtwe, a unll F ,·- Hlll!<e pac'leTHbiX !'PIIBbiX,· KaK cnenye:r liS anan11sa_ Kpllsoll, npenc:rminen

noil·· Ha··p1Ic, ~·- rronoonoe noaenenne sKcnepll~eHTBJihHhtX · ABHHhtX JlJI!I F0 11 F1 oo'bsiCHHeTC!I 
- +'. . 

yMeHhwenHeM nnTeHCIIBHOCTII III.· a t;powenweM rry'IK~ acnencTalle aospacTBHII!I aMeCTe 

c TOJIIUHHOil MIIWeHII ponn pacceHHII!I IIOHOB nanaromero ny'IKa. no STOll .1Ip11'111He· peanbHhill 
. . I +' . -

KOS<jl<jJIIUIIeHT rrepesapl!JlKII HI.+ lf'I , OIIp_eAeJilleMbiM KBK OTHOWeHI!e IIHTeHCIIBHOCTII 

Heil:rpa1IbHbiX. 'laCTIIU a·_rrpowenweM qepe3 MIIWeHb rry'!Ke K ·IIHTeHCIIBHOCTII··rranaromero rry'!Ka, 
. . - . . . , . • . '. 16 2 

·rrpOXOAHT '18pe3 MBKCIIMYM (piiC, 7) !Ipll TOJIIUIIHe MIIWeHII t .=(0,7-1,4)•10 BTOMICM, 
. . ' . . 3 .. 

3TO CO~TB8TCTByeT Jl8BJI8HII10 ~ KBMepe Hel!Tp8JIII38llllll p = (3,0-6,0} •10- MM,pT,CT, 

Cpei:tHllll owii6Ka' H3Mepenllll KOMrroHeHT ~ II • F
1 

COCTBBJI!!eT, !Ipll ST~M ·He 6one_e 5%·, 

6. OneHKa B03MOl!<Holl sp¢eKTIIBHOCTII Heil:rpanhnol! nHJKeKUIIH 

~e3yJibTBThi JiaHnoll pa6oTbi rrosaon!IJOT cnenaTb oneHKY aosMolKHoll 9¢¢eKTimHoc;rn 

. IIHlKeKUIIII IIOJl!!pii30B.BHHblX, llpOTOHO~ B Me)liiBIIITOl! IIJIOCKOC~Il, yCKOpiiT8JI!l UIIKJIOTpOHHOl'O 

THIIB C IIOMOUibiO ny~Ka . Ob!CTpblX BTOMOB,· npn STOM B 118HTpe yCKOpHTeJI!I !IpOIICXOJliiT 
~ • ' • I 

:oonllpKa .; IIX HB TOHKOil <jJOJihre IIJIII APYl'OM nonxonll!UeM aemec:rae,_ B aToM cny'lae 's¢¢eK-

TIIBHOCTb TaKoll HHJKeKUIIn· orrpenen!leTC!! coaoKyrrHoCTbJO · cnenyrom11x <jlaKTOpoa: 

. '1) K~s<jl<)JIIUHeHTOM npOBOJliiMOCTII KBMephl '~el!Tp81III3Bllllll .'~ t ; 

2) s<jl<jleKTIIBHOCTbiO HeilTp8111138UIIIl rrpOTOHOB B !IpOTO'IHOl! BOJlOPOJlHOil MIIWeHII "· .,2 

'-· 3). KOs<jl<jJIIU~eHTOM .rrepeKpbiTil!l tPOJibt'II ·nel!TpaJib'HbiM IIY'IKOM B llElHTpe yCKOPIIT81I!I .;a 

4) s¢<jleKTIIBHOCThJO o6nnpKII . .;, 

·. 
TaKIIM o6pa3oM, 

(~=··~1 f;2 e-3 .;,~. . (12) 
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/ .. ;I~· ~-
·~/'• 
~r.l: 

~~ 
~~ 
f, 

~~:~ 
1' 

' ~-

!!; 
~-
~

. 

.. : 
;,, 

.I 
ol,l 

'I: ;r 

• ':1 
•, 

··~\: 
J\.\ a, 
~· 

'l' j 
i 

!!' . -'~.'. 'I. 

J'!; -. (It -
·,\ ·,·_· 
: ' ~ 

. :·l·,'. 
1 l ~ . . . 

.---' 

'8 HBWeMCnyqae ·~1 =0,05; · •• ;
2
:=0,8; .;~ =0,4, nnll UIIKJIOTpOHB K~s<jl<jlnnneHT 

l: 2:1 . • • 1;: ~ . -2 
'>a =· 1 ll IIOJIHB!I_' s<jl<jleKTIIBHOCTb HeilTp81IbHOl! IIHlK8KUIIII COCTBBJilleT \. =·1,6 •10 ·, 

B '• CJ!Y~ae IIHlKeKUliii ITOJI!!pli30BBHHblX npOTOHOB B CIIHXpOllliKJIOTpOH naoopa:ropiiii l!JlepHblX 

rrpof5neM 0l1.Hl1 C IIOMOIUbiO IIY'IKB ObiCTpb!X BTOMOB KOS<jl<jlnniieHT " .. 8 yJKe He paaeH 1 

II .onpenen!leTC!I paaMepoM ,j,onbrii, pacc:rosiHneM no neHTpa ycKopiiTen!l , yrnoaoil pacxo-

JliiMOCTbiO II • p83MepOM IIY'IKB BTOMOB HB BbiXOJle KBMepbl HeilTp81Ill3BUllll d
0 

, npii 
' 2 

0 =0,01 pannan, d
0 

=0,5 .eM, pa3Mepax <jlonbrii 2x1 CM 

0KOH'18T8JlbHO 

·!' •a 
2 X 1 = 1 

7T(e0).+7T....!li =~.: 

-2 -4 
-~= _s. 10 _. 0,8 • 1/56. 0,4 = 2,8. 10 • 

=6M, 

nony'leHHYIO s<jl<jleKTllBHOCTb HeliTpBJibHOJ! ljHlKeKUlill_ MOlKHO CpBBHHTb C s<jl<jleKTIIBHOCTbiO. 

~ ll3.0Xp0Hllblil UIIKJIOTpOH/
1
0/' ~OT~p~'g OK838JI8Cb paBHOl! -'aKCllBJibHOil'IIHlKeKUIIII 

. - . -2 .· 
.; BKC=5·10. ,•· 

CpaaHen11e s:rnx nayx Me:ronoa B rrpnMenennll K _f:IIHXponiiKnoTpony rroKB3htBae:r, 'ITO 

rro:rep11 ;llnTeHCIIBHOCTII rrpn Hell:rpanhnoil nn>KeKunn npiiMepno B 150- 200 pas oOnbme, · '!eM 
~ . " 

!Ipll BKCllBJlbHOl! IIHlK8Kllllll, _., 

'B 38KJIIO'I":HHe aa:ropbl BblpBlKBIOT onar<:,_napnoCTb r.M. OceTI!HCKOMY 38 IIOJie3Hble co-: 

.aeTbt·rrpn npoeKTnpoaaHIIH n nsroToaneHIIII IIOHHoro IICTO'IHnKa, B.M. CopoKo sa yqac:rne 

-B. paspaoOT){BX, A.n. BllpiOKOBy, . A~n. Ca;eHKO~Y ll. ny Croe-lKeHX:' 38 IIOMO!Ub IIPII C03Jl8Hlill 
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