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Jia6opaTopM:H H;uepmrx rrpo6JieM 

E 1- 3-Jf -tos-

IO.B.MaKCHMOB, IO.A.ITJIM:C, E.JJ[.Po3aHC>B, A.C.CepryHM:H, .IT.M.CopoKo 

l1CCJIE,IT,OBAI-If1r1 HA IvlAI{ETE HCTOlffilili A IIOJI51PT130BAHHbiX ITPOTOHOB 

0. bf::O~;-:r H-•~-~~l l~r'CTY.T~r 

r::lE '-'1-iL: ~ ~~ :· ~ :E:: C. J~~H:~C1 

6V15m1CTEKA 

]Iy6Ha, I98I r. 



AHHOT8l]J'lH 

B pa6oTe co.nepJKHTCH orrvrcamre }83YJinTaTOB Pa'3pa~OTK1.4 ~ 

0:CCJI8,1lOBaHHH :::mCIIJIYaTaiHIOHHbiX xapap T8pHCTHI\ MaReTa VICTOlJHYIRa 

IIOJIHpH30BaHHbiX IIpOTOHOB .UJIH ycTaHOIRH "(])". 0CHOBH08 BHVJ:MaHYI8 

y,neJieHo TpaRTY aToMHoro rry'IKa. B pE3YJinTaTe BBe,neHvrH BO.UHHoro 

OXJia/K,ll8HHH .UVICCOUVIaTopa VI OXJiaJKTI8H2JI .IKVI,UKHM a30TOM r[lopMHpOBa

T8JIH TIOJIY118H IIOTOR IIOJIHpH30BaHHbiX ETOMOB 3,2·Io16 
aTOMOB/C. 

ToR rroJIHpH30BaHHbiX rrpoToHoB .nocTYirE.eT I5 MRA c rroJIHpH3a:uvrei1: 

6oJiee 90%. 



MsBecTHO, ~To ITOJIY~eHrre ITepBWFIO-IToJIHptrsoBaHHHX ny~ROB Ha 

ycKopM:TeJIHx cymecTBeHHo pacrnHpHeT B)3MOJKHOCTI1 ~Hstr~ecRoro sRciTe

pM:MeHTa. YcTaHOBKa rrcTo~HtrRa IToJIHprrsoBaHHHX ITpoToHoB (YITJII) Ha 

~a30TpOH8 C ITpOCTpaHCTB8HHOH Baprrau~efi MarHI1THOrO ITO~ff (ycTaHOB

Ka "<J?") IT03BOJII1T ITOJIY~I1T:O M:HT8HCI1BribiH MOHOXpoMaTM:~8CKtiM ITOJIHpi1-

30BaHHHM ITPOTOHHHM rry~oK c peBepcupyeMoi1 ITOJIHprrsautrefi B ycJioBtrHx 

Hti3ROrO tPOHa. 

B .n;aHHOH pac5oTe cooomaeTCH o pesyJI:oTaTax M:CCJie.n;oBaHrrfi Ha 

MaKeTe ill1II H 00CYJK.II:aiOTCH B03MOJKHOCTLI YB8JI~8HilH M:HT8HCilBHOCTI1 

ITOJIHpi130BaHHOrO ITpOTOHHOro rry~Ra. 

I. YcTaHOBKa 

}ltiCCOIJ;tiaTop 

B lliiD aTOMhi Bo.n;opo.n;a oc5pasyroTcrr ITPH .nnccouuautrn H2 B BhiCOIW

~acTOTHOM rasoBOM paspH.n;e, B030YJK,II;a9MOM B CT8RJIHHHOH ROJIOe. PaHee/I/ 

ObJJia OITtiCaHa ROHCTPYRILLIH ,II;HCCOIJ;traTopa 6 paOO"tf8M ~aCTOTOM Bq ROJie

OaHM:i-1 35 MI'u. O;nHaRo trsBecTHo 121, qTo Hanc5oJiee sqxpeRTtrnHoe M:c

ITOJI:osoBaHM:e BlJ MOlllHOCTM: B paspH,ne ( YB8JILI~8HI18 ITJIOTHOCTLI ITJia3Mbi) 

I1Tv'I88T M8CTO, Itor,na ~aCTOTa CTOJIRHOB3HV.UI 8JI8KTpOHOB C MOJieRyJiaMI1 

'\)CT. paBHa ~aCTOTe KOJieOaHUM \J Bq' ITpti YCJIOBHLI 8CJII1 pasMephi pas

p.H,II;HOM KOJIOhi B8JiilRI1 ITO cpaBH8HM:ID CO cpe.n;HeM ,II;JiilHOM CBOOO,II;Horo ITpO-

Oera sJieKTPOHOB )..e (.n;JIH p = 3 Topp tr T = 300 I{ veT I09c-I 

n Ae ~ 0,2 eM). B ITPOTLIBHOM CJIYqae OoJI:ornar.r ~acT:o Bli MOIUHOCTM: 

M:,II;eT Ha HarpeB rasa M: CT8HOK paspH~HOM ROJIOH. MCXO,II;H ti3 8TM:X COOO

paJKeHM:M, OHJia paspac5oTaHa HOBaH ROHCTPYRUM:H .nnccounaTopa Ha paoo

~efi ~acToTe 150 NIT1J;. 

MOUlHOCT:O B paspH,II; ITOCTyiTaeT ~epes CITtrpaJI:OHHM pesoHaTop / 3 , 4/ 

(puc. I), tiMeromrrii BHYTP8HHM:M .n;traMeTp 80 MM I1 ,II;JILIHY ITO BHYTP8HH8MY 
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pamnepy IIO MM. PesoHaTop t-mroToBJieH lii8 M8.Uiii Iii OTITOJI!iipoBaH 

BHYTplii. 

Puc. I. Crr!iipaJI:bHhlli pesoHaTop .nJrccouliiaTopa. 

Crr!iipaJI:bHaH RaTyrnKa HMeeT BHYTpeHH!iiM .nuaMeTp 52 MM, ee Tp!ii BliiTKa 

c rnaroM 20 I\IJM c.neJimru lii8 Me,nHoro cTopJKHH ,nliiaMeTpoM 6 1\IJM. O.UiiiH 

ROH8U RaTyiiiR!ii ITp!iiiTaHH R IWprrycy, a ;~pyroti CB000)l8H. f.18CTO ITO)lC08-

)lliiH8HMH ITO)lBO.JlHIU8H MOII.\HOCT!ii HaXO)lMTCH 8RCIT8pliiM8HTaJI:bHO (rrpliiM8pHO 

O)lliiH BliiTOK OT 8a88MJI8HHOrO KOHIJ;a. 

CrrupaJI:bHbrH pesoHaTop coe;n;liiHHeT(~H c aBToreHepaTopoM oTpesROM 

KoaRcMaJI:bHOH JI!iiHH!ii (RaOeJI:b PK-19). ~,eHepaTop (pliic. 2) BHITOJIHeH 

Ha JiaMITax rY-34E. 

AHO,I(H08 HaiTpHJK8Hiii8 ITOCTyrraeT Ha reHepaTop OT H8CTaOJiiJI!ii81iip0-

BaHHOrO BHITPHMiiiTeJIH 2,5 KB x 3 A, 8:{paHHHe ceTK!ii JiaMIT IT!iiTaiOTCH 

BhTITpHM!iiT8JI8M TI1IT-I. AHO,I(hf JiaMIT OXJI~~,I(aiOTCH ITOTOKOM B08~Xa OT 

U8HTp008JKHOro B8HTiiiJIHTOpa 5UC-48 C :IpO!ii8BO,I(JiiT8JI:bHOCT:biD 480 M3/~ac, 
HOJKR!ii JiaMIT OXJiaJK,I(aiOTCH CJKaTHM B08.U:FCOM OT KOMITpeccopa 0-38 M C 

HaliiOOJibiiiUM paC)o~JiiM .1XaBJI8Hiii8M 7 aTM. 
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Pwc. 2. BTI reHepaTop ;JJ:VICCOLUiaTopa: La..= 0,07 MRrH, 

Lc= 0,25 MI\fH, CI = I500 II(f) (IO J~B)' c2 = c3 = 2200 rrCJ? (IO KB)' 

R 1 = R 2 = I ROM, R 3 = 2 KOM, c 4 ::: c5 = I 5000 m"P. 

PaspH~HaH K0~6a, rrsroTOB~eHHaH rrs cTeK~a rrrrpeKc, 6nr~a Bnmo~-

Bblill8YIIOMHHY THM 

KOMIIpeccopoM (pwc. 3 a) l'f C py6anmoH BO~HHOI'O OXJI8.1K~8HITH ( pWC. 3 6). 

Enr~ TaitiK8 ITCIIHTaH H ORa3MCH HaiTOO~t~e 8qxp8KTITBH1JM peJKITM paOOTH 

KO~OH I, TITIIa W300p8.1K8HHOM Ha pwc. :3 ~' C OXJI8.1K~8HIT8M YTOJilU8HHOM 

"tJaCTIT B03)]yXOM, a y"tJaCTRa rrepe~ sQx:P:rsopoM BO~OM C IIOMOilt:OlO repMe

TW3WpOBaHHOM BaHHH 2 (prrc. ~. 
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Prrc. 3. PaspH~HaH ROAOa 

~OpMHpOBaT8Ab aTOMHOrO rry~Ra 

B 8RCII8pHM8HTaX 01IAH HCIIHTaHH 2 THIIa 8CTi'flysopoB: O,UHH - B 

BH,U8 COIIAa C O,UHOll TOAbRO CXO,UffiU8llCH ~aCTbiD H ,UHaM8TpOM ropAOBHHH 

d
0

:::::: I T-2, 5 MM, ,npyrofi THII - RaHM ,JJ JIHHOll ~ 7 l'viTVJ H ,UHaMe Tp0!1.1 ~ 2, 5 MM. 

IIprr paBHHX pacxo.uax H2 .uocTrrraiOTCH o,nrrHaRoBHe rroToRH rroAAprrsoBaHHHX 

aTOMOB c RatK,II;IDv7 H3 ~ysopoB. Pa3J:H,UHaH ROAOa oopaOaTHBaAaCb BHYT

PH CTOIIpOD;8HTH1IM paCTBOpOM IIJiaBHROEOll RHCAOT1I B T8~8HH8 H8CI\OAbRHX 

MHHYT, a saTeM TIUaT8AbHO IIpOMHBMaCb ,UUCTUMHpoBaHHOM BO,UOM. 

CRHMM8p 3 (pile. 4) HM8A ,UHaMe~p ~ 3 MM t1: BbJCOTY 4 MM, yroA 

pacTBopa BHernHero ROHyca- 70°, BHYTP8HHero- 50°. PaccTOHHrre OT 

8cpcpysopa ,UO CKUMMepa MOrAo peryAHpCBaTbCH rrprr rrepeM8IU8HM:U TpyOH, 

B ROTOpOll yRpeiiAeHa paspH,UHaH ROAOE. Ha pacCTOHHHH (20+75) ~~ OT 
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PHc. 4. CHcTeMa cpopMHpoBaHHH aT)MHoro IIY'IKa. 

I - pa3pH~HaH K0~6a, 2 - BO~HHaH BaH~a, 3 - CKHMM8p, 4 - KO~HMaTOp, 

5 - C8KCTYTI0~'1Hhill 1\~armiT, 6 - CM:C T8Iv13. OXJI8.iK~8HI1H COTI~a JKH~KI1Iv1 aso

TOM, 7 - pesoHaTop. 

cenapaTopa pacno~ar~ac'1 KO~M:MHpyroruaH ~rra~parMa ~rraMeTpoM 3,5 MM. 

PaCCTOHH0:8 M8JK~ CKI1MM8pOM I1 K0~~8TOpOM 0:3M8HH~OC'1 TipH nepeMemeHM:H 

TIO p83'168 CK0:MM8pa 0: KO~M:MaTopa. nh~H I1CTihiTaHhi TaKJK8 CKI1~~8phi ~I1a

M8Tp0Iv1 2 I1 2,5 MM I1 KO~~I1MaTOpbT ~I1a:rveTpOM 2,5 I1 3 MM, HO OHI1 OKa-

3~I10'1 MeHee aQxlleKTI1BHhiMI1. CeKCTYTIOJ'1HbJfi MarHI1T pacno~ar~cH Ha 

MI1HI1M~'1HO 6~H3KOM pacCTOHHHI1 K KO~JJ1MaTopy ( 8+28) Iv1M. 
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CeKOTYITOJILHhiM Mai'HHT ,ll;JIHHOM 544 MM HM88T BXO,UHYIO aiTepTypy 

,U.HaMeTpOM 5 MM, KOTOpM JIHH8MHO YB8JI'!J:'tJHBa8TCJI B,UOJI:O 000: 0: Ha ITOJIO

BHH8 )lJIHHhi Mai'HHTa ,UOOTMI'a8T IO MM, <)OTaBMO:O ,UaJI88 TIOOTOJIHHOI/1:. 

J10JIIOOa 0: RpMO Mai'HHTa H3I'OTOBJI8Hhi 0:3 OTaJIH 3, a ITOJIIOOH1I8 Ha:E\OH8'tJ

HHKH - 0:3 IT8pM8H,UIOpa. 0HH HM8IOT TpaTI3UOH,UaJI:OH08 08'tJ8HH8 0 ITJioma,U:OIO 

OOHOBaHHJI 10,7 MM H BhiOOTOM (15+17,5) MM. J100JI8 H3I'OTOBJI8HHJI Ha 

IIIJIHtpOBaJI:OHOM OTaHK8 HaKOH8'tJHHKH 6hiJIH OTOJK.iK8Hhi B OOOTB8TOTBHH 0 

T8XHOJIOI'H'tJ80KHMH ITpaBHJiaMH. J10JIIOOHhi8 HaKOH8'tJHHKH I\p8TIHJIHO:O K ITOJIIO

Oa.NJ BHHTaMH, ITpOXO,Um.llHMH B T8JI8 ITOJIIOJa H HaKOH8'tJHHKa, 0 ITOMOIJ~:OIO 

T8XHOJIOI'H'tJ80KOI'O JI0%8M8HTa (,UJIJI HOKJID'tJ8HHJI ITOBO,UKH, o6pa30BaBIII8ll

OJI IT pH OT%HI'8). 06MOTKa KEDK,UOI'O ITOJIIO:;a HM88T 6 BHTKOB M8,UHOM Tpy6-

KH ¢ 6xi H30JIHpOBaHHOll TecpJIOHOBOll JI8HTOH. Tiapa KaTylli8K ;uBYX 0008,!(

HHll ITOJIIOOOB BhiiiOJIHeHa 0:3 o.uHoro KYCK:l ITPOBOJIOKVI. Tpur oeKu:vnr ooe

.UHHeHH ITOOJI8,UOBaT8JI:OHO ITO TOI\Y VI ITaj::3.JIJI8JI:OHO ITO OXJI~aJomefi ,UHOTHJI

JIHpOBaHHOH BO,U8. MaKOHMaJI:OH08 Mai'HHTH08 ITOJI8 y ITOJIIOOHhiX HaKOH8'tJHH

KOB, VI3MepeHHoe .uaT"tJHKOM XoJIJia Jl)T - 0,5 M, oooTaBJIF.reT nprrMepHo 

7 Kro ITpH TOKe B036y%,U8HHJI OT MOTOpa-reHepaTopa 200 A. 

MoHurTop aToMHoro ITYtJKa 

JiiHT8HOITBHOOT:O ITOJIF.rpti!30BaHHOI'O 8 TOMHOI'O liY"tJKa Ha BhiXO,IJ;8 081\0TY

ITOJI:OHOI'O Mai'HHTa OITp8,U8JIJIJiao:o ITO ITpV.pOOTY ,UaBJieHHJI B OT8ItJIFIHHOM 

JIOBYIIII\8, OXJI~aeMOll %0:,!(!\UM a30TOM, I\OTOpM C08,UHH8Ha 0 I\ONJIIp800H

OHHOYI Tpy 6KOll, 3aXBaThiBaiOmefr liY'tJOIC, 0: HOHv.t3auHOHHhil'v1 ,UaT"tJITI\OM ,UaB

JI8Hv.tJI ITMM-2. I{oMITpeoorroHHM Tpy6Ka P-MeJia .uv.raMeTp 12,2 :t\0M v.r ,IJ;JIVIHY 

I10 ~~. KaJiv.t6poBo"tJHHli Kos~v.ruvreHT, yoTaHaBJIHBarom:vrfr OBJI3:0 M8%,UY 

VIHT8HOHBHOOT:OIO ITY11I\a aTOMOB HJIU MOJIEI\YJI IT ITpv.tpOOTOl\~ ,UaBJI8Hv.tJI B JIO

BYIIIK8, Haxo.uvrJioJI ITO cpopMYJie KHY.uoeHE, B ITpe,UITOJI0%8HHv.t, tJTo aTOMH 

ITOJIHOOT:OIO p8I\OM6VIHITPYIOT B JIOBYIIIK8. I pv.t OTO't18T8 ,UaBJI8HM ITO IIIKaJI8 
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BaKyyMMeTpa 

CCH1 ) -- 2·ro21 
aToMoB/c·Top 

C(H2 ) -- 1021 
MOJieKyJI/c·TOJl 

I1oHti3aTop 

CticTeMa B~ rrepexo~oB ocTaJiacn H80:3M8HHOM / 5/ 3a tiCKJIID~eHtieM 
TOrO, ~TO pacCTOHH0:8 M8JK,IIY BhiXO~OM D8KCTYTIOJIH It! 0:0H0:3aTOpOM ( Ha~a

JIO aHo~a) OhiJIO COKpaiU8HO ~0 390 MM :3a C1:!8T KOHCTPYKTM:BHbiX ~opa60TOK. 

Ha p0:c. 5 rrpe~cTaBJieHa cxeMa 0:0HU3a'wpa. 

12 15 

ll:::::::::===;z====:#===::::::n I 

I I 

L --' 

1 0 -t 1 

P0:c. 5. JiTOHU3aTop. I - HM:Tb Ha:\a.Jia, 2 - ceTRa, 3 - aHo~, 
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4 - ;n;aT'iiTR ToKa, IO - OTRJIOH.8JOIUITH ME.I'HHT, II - ;n;aT'iiTR ToRa, I2 -

ooJieHOIT.Jl, I3 - a30THM JioByuma, I4 -· MarHITTopa3 pRJJ;HHit Haooo 1-UJIJ(0-

025-I, I5- BaRYYMHHH KOJKYX. 

COJI8HOIT)l,003;llaiOIUITH MarHITTH08 IIOJI8 ITOHIT3aTopa, paOIIOJIOJK8H B 

Bai\YYMe, RaTynma repMeTH3rrpoBaHa. Paorrpe;n;eJieHrre MarHITTHoro rroJ.UI 

ITOHIT3aTopa IIpHB8)l8HO Ha prro. 6. 

0 -\0 '2.0 e. 
7 

C M 30 

Prro. 6. MarHITTH08 IIOJI8 ITOHIT3a'lopa rrprr TOK8 200 A. 

I - IIOJIOJK8HIT8 HITTIT Ha:KaJia, 2 - IIOJICJK8HIT8 BbTT.ffrHBaiOII~ero 8JI8RTpO)la. 

0c5II~ITM IIpiTHI.l;HII pac50T1T UOHH3aTOI~a, OOOTB8TOTBY8T OIIITOaHHOMY B 

pac50T8 /6/. HOBM I\OHOTPYRUIT.H c50JI8E Ha)l8JKHa B 81\0IIJIYaTaUITIT. MOH:bl, 
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BHXO,IJ;.F.fil(ki8 H3 HOHH3aTopa, aHaJiki3HPYIOTC.H ITO Macce OTKJIOH.HIOlUHM MarHH

TOM. 

BaRyyMHaH CHCT8Ma 

C U8.7IbiO HCRJIIO"tf8HM ITOITa,UaHM II<lpOB MaCJia B pasp.H,UHYIO KOJic5y 

,II)ICCOUHaTOp OTRa"tJHBa8TC.H ,IJ;ByXpOTOpHhTM M8XaHH"tf8CI\kiM HaCOCOJ\/J J(BH-500. 

Ha puc. 7 ITpHB8,U8Ha 3aBHCHJ\/JOCT:O ,UaBJI8HHH B EaMepe COITJia, IT8p8C"t!U

TaHH08 Ha H2 , B saBUCHJ\/JOCTki OT paCX),Ua BO,Uopo,ua. 

a_ 
0 

f-
c<1 

'o 
-r 

1 

2. F) ".Topic 

PHC. 7. KpHBaH I COOTB8TCTBY8T OTRa"t!R8 HaCOCOM EH-1500, KpH

BaH 2 - JD3H-500; MOJI8KYJI.HPHhrM BOII;Op8,U. 

XOTH ,UaBJI8HU8 YB8JIH"t!HBa8TCH ITpH OTKa"t!K8 J(BH-500 ITpmnepHO B 

5 pas, 8TO He BJIH.H8T Ha HHT8HCHBHOCT:O aTOMHOro TIY"t!Ka B pac50"tf8M 

oc5JiaCTH ;uaBJI8HHM, 'ITO COrJiacyeTCH C pesyJI:OTaTaMH pac50TH / 7/. 

0c5JiaCT:O CRHMM8p-ROJIJIHMaTop OTK~"t!HBaJiac:o ITapoMaCJI.HHhTM arperaTOM 

BA-5-4, H RaM epa cerwTyiToJI:oHoro MarHHTa - BA-8-4. I1oHH3aTop cHac5JKeH 

MarHHTOpasp.H,UHHM HaCOCOM HMJI0-025-I CO CKOpOCT:OIO OTRa"t!RH ITO B03mfr'j 

250 JI/c, ITpe,uBapHT8JI:OHaH OTRa"t!Ka ,uo ro-4 - ro-5 Top ocymecTBJI.HJiac:o 

HacocoM BA-2-3. 
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B OTCYTCTBM:e no.ua't!tr H2 Bar-cyyM I)OC TaBJI.r.rJI: B o6JiacTtr conJia -

2"I0-3 Top, B OOJiaCTki CRM:MMepa - 5·::o-6 Top, B RaMepe ceiWTYIIOJI.F.f -

2"I0-6 Top, B M:OHM:3aTope - 5·Io-7 Tl)p. IIptr paOo"C!eM pacxo.ue 

I ·-3 -5 -6 ~I JI•Top c, COOTB8TCTB8HHO, 3,5"I0 ' Top, 2"I0 Top, 2,5"I0 Top, 

6 ·Io-7 Top. 

2. PesyJinTaTH trsMepeHIDI 

Ha cTyneHM: cpopMMpoBaHM.H aToMHo:7o ny't!Ra OHJia npoBe,UeHa 6oJinllla.r.r 

cepu.r.r 8RCII8pMM8HTOB IIO H3Y't!8HJIIO 3aB 1:C.MMOCTM: M:HT8HCHBHOCTU MOJI8R.y

JI.HpHOrO nytiRa OT paCCTO.F.fHH.F.f COIIJIO-C:tM:MMep, CRMMMep-ROJIJIM:MaTOp, 

,UM:aMeTpOB ,UMacpparM M p.r.r,na ,UpyrJ.iiX IIa)aMeTpOB. 

Ha pVIc. 8 np!.iiBe,UeHa saBHcM:MocT·:, .J.iiHTeHCJ.iiBHocTn MOJieeyJI.HpHoro 

IIYtiRa oT pacxo.ua npVI .IJ:BYX pasJIJ.iitiHHX paccTOJIHVI.r.rx 

Btr.UHO, tiTO B o6JiacTtr 

< 
0 
l: 

H 

F , " . Tor I c 

COIIJIO-CRffi'v1M8p. 

s 

Ptrc. 8. KptrBM I COOTB8TCTBY8T e = I6 MM' RpM:BM 2 - e = 

I2 MM; ,UJI8M8Tpbi COIIJia, CRMMMepa J.ii IDJIJIM:MaTopa paBHH 2,5; 3 M: 3,5 

MM; paCCTO.HHHe CI\M:MMep-ROJIJIJ.iiMaTOp p 3.BH.F.f8TC.F.f 46 lVflVJ. 



II 

paCXO)J;OB H2 , IIp0: ROTOphiX IIpOUCXO.:UHT 9lllP8RTUBHM ));0:CC0~0:a.IJ;0:H 

( -f I JI• Top/c) sqipeRT HacHIU8H0:H eme He cKasHBaeTc.rr. Ha puc. 9 

IIp0:BO;IJ:HTCH pesyJI:&TaThJ H3M8p8HHM IIpH II8p8M8L!l8H0:H COIIJia. 

1 
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0 v It\(-
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PHc. 9. I - HHTeHcHBHOCT:& MoJiaRyJI.rrpHoro rry-qRa, 2 - rrp0:pocT 

;uaBJI8H0:.Ff B RaMepe CR0:MMepa; F = I,8 JI·Top/c, ocTaJibHoe- RaR 

Ha prrc. 8. 

•o 
T' 

1.() 

I 
<! 
cD 

a.. 
<3 

I{aR 01TJIO yRa3aHO Bbllll8, 01JJIH HCITbiTaHhT TpH THIIa OXJia'IK,Jl8H0:H pas

pH;IJ:HOii Tpy6K0:. HaH60JI88 scfiJ;18RTHBHbJM ORa3aJIOC:b OXJI8.iK;IJ:8HH8 YTOJIIU8HHH 

B03)];YXOM H ;IJ:aJI:bH8MIIIero y-qacTRa - BOI(OM. ITpH 9TOM T0:IIH"qHIDJ peJKHM 

pa60TH reHepaTopa: ua_= I,35 RB, Ia.= 0,88 A, LL3= 600 B, I;,= 

30 MA. ITOJIH08 OXJI8.iK)J;8HH8 pasp.S:l;IJ:HOii Tpy6RH ;IJ:HCT0:JIJI0:pOBaHHOM BO)J;OM, 

TaR "qTO B1I MOIUHOCT:b IIpOXO;IJ:0:Jia -qepe3 BO)];Y Tpe6oBaJIO OOJlblllOM MOL!lHOC

TH, "qTO IIpHBO)J;UJIO R rreperpeBy Ra6e~H U rrpeRpaiU8H0:ID pasp.rr;ua. THIIU"q

HhiM peJKHM B s TOM cJIY-qae : U Q. = I , E RB, I a..= I , I RB. 

0XJI8JK;IJ:8H0:8 y-qaCTRa pa3pH;IJ:HOM 'I py6RU BO;IJ:OJJ IIpHB8JIO R IIOHHJK8H0:ID 

CROpOCTH aTOMOB B rry-q.Re U YB8JIH'q8HMID 0:HT8HCHBHOCTH Ha BbTXO;IJ:8 C8RCTY

IIOJI:bHOrO MarHHTa OT 2,6•IOI 6 ):1;0 3,2·Io16 aTOMOB/C. EHJIO IIpOB8p8HO 

TaKJK8 OXJI8JK;u8HH8 COIIJia JKU)J;RHM a30TCM, "qTO ;IJ:JIH )J;aHHOM reoMeTpHH ~op-
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MM:pOBaTeJIH OKa3aJIOC:O MeHee scliPeRTM:BHbiM. I/[3BeCTHO /? j, 'iTO rrpr1 

OXJia.JK,UeH0:0: ITY11I\a HeOOXO,IUIMO H3MeHBT:O arrepTypy H IIOJIOJKeHrre CeKCTY-

rroJI:oHoro MarHrrTa. 

C IIOMOI~:OIO IIJI8.CTHHR0:, IIOKpbiTOt:l Mo03 0LJJI8. 0:31VlepeHa CfJOpMa rry'1Ra 

Ha BbTXO,:Ue ceRCTYIIOJIH. 0I\a3aJIOC:O, ~TO ;urraMeTp IIY'1R8. He rrpem,nnaeT 

IO MM. Tar-\ RaR Bxo;uHoi1 pasMep MOHV. Topa aToMHoro rry'1Ra paBHHeTcH 

I2 !v'llVJ' 3TO 3Ha'10:T 'iTO ;uaT'10:R IIOJIHC CT:OIO saxBaTbmaeT rry'iOR. 

Ha prrc. IO rrprrBe;n;eHa saBM:CrrMc,c T:O ITHTeHciTBHOCTrr aToMHoro rry'1Ra 

OT TORa B030yJK,neHITH CeiWTYIIOJIH. 

..... 
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0 

t-1 

0 
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1 oo T A 200 
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Prrc. IO. IIoTOR rroJIHprrsoBaHHhiX: aTOMOB rrocJie ceRcTyrroJIH. 

B cep0:rr 3RcrreprrMeHTOB Ob!JI IT3'v1epeH scfx:'[JeRT pacceHHM I\WJieRyJI.rr:p

Horo rr aTOMHoro IIY'iROB Ha ocTaTO'iHOM rase. IIyTeM yBeJirr'ieHMH naBJieHrr.rr: 

B oT;n;eJI:OHHX OTCeRax OHJia orrpe;ueJieHa ycJIOBHaH cpe;uHH.rr: ,II;JIM:Ha CBoc5o;n;Ho

ro rrpoc5era. 0Ra3aJIOC:O, 'iTO ,:UJIH pacCeHHITH Ha y'iaCTRe CRrrMMep-ROJIJIH

MaTOp 
-~ 

5·'\0 lCM) 

P~-t 2 \Top) 
(I) 

KaK ;n;JIH aToMoB, TaR rr ;uJIH N!OJieRyJ H2 • Ha ,nJIHHe ceRcTyrroJIH 

1 0-~ 
A~- (2) 

PH'2. 
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;IJ:JIH MOJI8KYJI M: 

(3) 

.UJIH aTOMOB C BKJII0'18HHhiM C8KCTYTIOJI8M 3;IJ:8C"b OT'18TJIVIBO IIpOHBJIH8TCH 

sqx:peKT ciJOKycrrpoBKM: aToMoB, pacceHHHhi·c Ha Ma.JIHe yrJihi. Pa3HOCT"b B 

R08cliPm:J;M:8HTax ypaBH8HM:H (I) VI (2) Oi)YCJIOBJieHa T8M, 'tiTO VICTVIHH08 

;IJ:aBJI8HVIe Ha TIYTVI rry'tiKa Bhime, '18M M:3J!lepeHo M<lHOMeTpoM. PesyJI"bTaTH 

8TM:X VI3M8p8HM:M TIOKa3hiBaiOT, 'tiTO TIOT8 ;:m TIY'1Ka Ha paCC8HHM:8 ;IJ:8JIHTCH 

TipM:M8pHO O;IJ:VIHaKOBO M8JK;IJ:Y KaMepo1i CK 1MM8pa VI KaJ\nepo:fi C8RCTYTIOJIH. 

0KOH'1aT8JI"bHaH reOM8TpVIH CVICT8Mhi QOp~.mpoBaHVIH 6hiJia Bhi6paHa TaKVIM 

o6pasoM, '1T06bi rrpVI pa6o'tieM pacxo;ue rasa rroTepVI Ha pacceHHVIe 6biJIVI 

MITHITMa.JI"bHbiMVI. 

HarrdoJiee OTITITMa.JinHbiM p8JKITMOM HBJIH8TCH pacxo;u OKOJIO I JI•Top/c, 

rrprr KOTOpOM CT8TI8H"b ;IJ:ITCCOUVIauVIIT COCTaBJIH8T 50-70%. llpVI YB8JIIT'18HITIT 

pacxo;ua uBeT paspH;ua 6Jie;uHeeT rr rrHTeHCITBHOCT"b aTOMHoro rry'1Ka YM8H"b

maeTcH. llOCROJinKY ;IJ:JIH 8~8KTITBHOCTM liOHIT3ffiliTVI BaJKHa TIJIOTHOCT"b aTO

MOB B rry'1Ke, ee MOJKHO yBeJIH'tiVIT"b OXJJaJK;IJ:eHVIeM rry'1Ra ;uo TeMrrepaTYphi 

HliJK8 a30THOM. ITOCKOJI"bKY paCXO;IJ: He M3M8HH8TCH, CT8TI8H"b ;IJ:M:CCOUVIauVIVI 

TaKJK8 H8 IT3M8HITTCH. 0;IJ:HaKo, KaK YTICMVIHaJIOCn Bhlil18, OXJia~;IJ:8HIT8 rry'1Ka 

H800XO;IJ:VIMO TpeC)yeT IT3M8H8HITH reOM8'I pVIIT CITCT8Mbi r110pMrrpoBaHITH M: pa3-

;IJ:8JIITT8JI"bHOrO MarHVITa. 

Pa6o'tiiT8 napaMeTpbi ITOHVI3aTopa CJIVI3KIT K ;IJ:OCTITrHYTHM paHee /
6/. 

Pa3Mep TIY'tiKa B KpoccoBepe cocTaB.JIHE T I3 eM (orrpe;ue.JIHJIOC"b no Hara-

PY Ha M8;IJ:Hoi1 riJiacTrrHKe). B orrTVIMa.JIJ.HbiX yc.JIOBVIHX pa6oThi vrcTO'tiHVII\a 

aTOMOB VI QJOpcurpoBaHHOM p8JKVIM8 VIOHVI~aTopa TOK TIOJIHpVI30BaHHhiX TipOTO

HOB ;uocTVIraeT I5 MKA (MarHVITHoe rroJ[e ~ 2 Krc, Ua. ~ 5 KB). TVIIIVI'tiHHM 

peJKVIM VIOHVI3aTopa xapaRTeprrsyeTcH rrapaMeTpaMVI: Ua. == 3 KB, B = 

1,5 Krc, TOK 81\IJVICCVIVI 0,5 MA, TOK ano;ua O,I MA. 8cix[leKTVIBHOCT"b ITOHVI-
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sau~~ (2-r3)"I0-3 • Tip~ yxy,UIIIeHrr~ BaKj'yMa ;uo (T-ri,5)"I0-~ sc1ifleRT~B
HOCT:b ~oH~sau~~ rra;uaeT ~s-sa -qacTwnroti H8MTpaJI~saur1~ rrpocTpaHcTBeH

Horo sap.FI;ua sJieRTpoHoB. Pac'IeTH rroKasM~, 'ITO sHa'IvrTe.JinHM -qacTn 

~oHoB B ;uaHHOM reoMeTp~~ ~oHrrsaTopa Tep.FieTc.FI rrprr BhiTHr~BaH~~. Cos

;uaH~e O,II:HOPO:UHOrO IIOJI.FI B OclJiaCT~ BbT".Fir~BaH~.FI II03BOJI.HT CY1U8CTB8HHO 

yBeJI~'IITTn s~eKT~BHocTn ~oH~sau~~. 

3. 3aRJIIO'!eH~e 

TipoBe;ueHHh!e ~ccJie;uoBaHrr.FI Ha Ma{eTe MITIT rrosBoJirrJirr ;uoc5~TnC.FI 

OTHOC~T8JI:bHO BhiCORHX 3Ha'!eHrrfi ~HT8HJITBHOCT~ aTOMHOrO TIY'!Ka 3,2"I016 

aTOMOB/C il IIpOTOHHOrO TORa (;uo 15M~). 3TO ORasaJIOC:b B03MO~HhiM 

6Jiaro;uap.FI TIUaTeJI:bHOM ;uopaclOTRIT C~CT8Mhi ~OpMrrpoBaHH.FI aTOMHOrO rry'!Ra, 

BBe;ueHu.FI BO:UHHoro ~ asoTHoro oxJI~,rreHrr.FI ;u~ccourraTopa ~ cpopMrrpoBaTeJI.FI. 

OrpaH~'!eHHhie ycJIOBIT.FI BaRYYMHofi oTKaqR~ He rrosBOJI.mOT ;uocT~'In M~po

Boro ypoBH.FI no ~HTeHcrrBHOCTrr rrpoTOHOB, sTo Tpe6yeT YB8JIIT1!8H~.FI 

rrp~epHO B 5 pas CROpOCT~ OTRa'IR~ CclJiaCT~ CRID®flepa ~ KaMephi pas;ue-

JI~T8JI:bHOrO MarHITTa, 'ITO B03MO~HO OCY1U8CTBITT:b ~CIIOJI:b30BaH~8M Kpt:IO

reHHOM OTRa'!K~ CO CROpOCT:biD OROJIO 104 JI/c. 
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