
- L& . 
K-L,y. 

06bELU1HEHHbit1 V1HCTV1TYT 5ILlEPHbiX V1CCJ1E)l0BAHHt1 
fla6opaTOpHH B~COKHX 9HeprHfi 

P-410 

B.C. Kna.aHRUKRA 

<flAKTOP BPEMEHH nPOnETA 
Llnfl nPOTOHHOrO nHHEVfHOrO 

YCKOPHTEn.H 
'Jve$~ l!l~o rJo C.t e/:n,;tr. 

I I I ~ 

.a y5Ha 1959 ro.a 



•• J- '--• . 

p -410 

B.C. Knan HHUKHli 

<PAKTOP BPEMEHV1 nPO!IE TA 
,..l !IH nPOTOHHOrO !IV1HEVIHOrO 

YCKOPV1TE lHI 



AHHOTaUHSI 

C noMOlllbiO aneKTponuTH'IecKoA BaHHhl HccnenoBaH xapaKTep pacnpeneneHHSI 

Hanps:!:>KeHHOCTH aneK.TpH'IeCKOrO nonst nO OCH YCKOpSI!OllleH CHCTeMbl npOTOHHOI"O 

nHHeHHOrO YCKOpUTenSI nni'I'CHMMeTpH'IHOI"O 3830pa H 3830pa C CeTKOH KnHCTpoH-

Horo Tuna. Ha ocHoBe aTHX H3MepeHufi onpeneneHa aaBHCHMOCTb ¢aKTopa BpeMeHH 

nponeTa T OT nnHHbl nepuona ycKcipi'I!Olllefi cHcTeMhl ~ H nony'leHHbie 

pe3ynbT8Tbl conocTaBneHbi C H3BeCTHbiMH pacqeTHblMH ¢opMynaMH. noKa3aH0 1 'ITO 

yqeT npOHHKHOBeHHSI nonst 38 nnOCKOCTh. ceTKH I'!Bnl'!eTCSI cymecTB,eHHbiM npH onpe

neneHHH T, oco6eHHO anSI ManbiX £n . nnSI yBenH'IeHHSI a¢¢eKTHBHOCTH yCKOps:!IO

llleH CHCTeMbl :>KenaTenbHO o6ecne'IHTb OTHOWeHHe nnHHbl nep:uona CHCTeMbl K 

anepType npeii¢oBhiX Tpy6oK £n/d1-'> 4~ 

I 



BseneHRe 

B nRHeii:HOM npoTOHHOM~YCKOpRTene Rcnonh~yeTcH u~n~H.llPR~ecKRA peaoHaTop, 

Harpy~eHHblH pacnonO)K9HHblMR IT? ero ~OCR .upeii:¢0BblMH Tpy6K8MR. ,TaKoil: .. ycKOpR

T9nh MO:lKeT 6biTh npencTaBn~H KaK nocnenoBaTenhHOCT,h :lK9CTKO CBH38HHbiX ~e:lK

IlY co6oil: 9.llRHH~HbiX OTCeKOB /pRc.l / 1 Boa6y'>KnaeMblX Ha O.llRHaKOBOil: ~aCTOTe. 

npoTOHhl ydKOpHIDTCH npo.uonhHOH KO~riOH9~TOH aneKTpH~9CKOrO BhlCOK0~8CTOTHOrO 

nonH, neil:cTayroruero Ha ~acTRUbi B 3aaopax M9:lK.llY Tpy6KaMRo'· 

EcnR apeMH npoxo:lKneHHH :npoTOHOM ycKOpHroruero aaaopa Mano no cpaBHeHRJO 

C nepRO.llOM BhlCOKO~aCTOTHhlX KOne6aHRfi 1 To-npRpOCT 9HeprRR ~aCTRUhl 1 npOXO.llH

IU9i\ no OCR CMCT9Mbl1 6y.ueT paBeH 

A w ::; <a' E'a c.o s <PI 

r net 'j/ .,;. 8MnnRTY.llH09 3Ha'I9HM9 8KCRanhHOfi KOMllOHeHT.bl aneKTpR~eCKOrO nonH, a· cP 
¢aaa nonH B MOM9HT nponeTa ~aCTRUbl, OnHaKO 'a peanhHOM YCKOpRTene npRXO.O.RTCSI' 

npRHRMaTh so BHRMaHRe H3MeHeHHe nonn aa apeMSI nponeTa aaa·opa.KpoMe Toro, a· aa-

3-ope K.dlie~aofi · npOTH:lKeHHOCTH none B Toil HnH .m~oit cTeneHR._!JPOBRcaeT BHYTPh 

npeA¢oBbiX Tpy6oK ~epea ueHTpanhHYJO anepTypy .unn npoxo.n:a ·ny~Ka H pacnpe.ue

nel:He nonSI Ha OCR 38BHCHT OT reoMeTpH~eCKHX ¢aKTOpOB1 xapaKTepH3YJOIUHX_ YCKO-

pSIJOIUYJO CHCTeMy • 

/1 I 
BaeneHHOe naHOBCKHM ITOHSITRe ¢~;\K'l:Opa Bp9M9HH nponeTa T Y<JHTbiBaeT 

BnRSIHHe yKa38HHbiX Bbllll9 o6cTOHTenbCTB Ha BenH~.RHY RCTHHHOrO npHpOCTa. 9HeprHR 

npOTOH8 B .ll8HHOM 3830pe: 

T = J E
4

(z) cos 
2;._~ j] Ez (z.) dz Ill 

rne E.z. 
·.-

aKcnanhHaSI KOMnoHeHTa aneKTpn~ecKoro nonH H rfn nnnHa nepnona 

ycKOpHJOIUefi CHCT9Mblo no cyruecTay, T npencTaansreT co6ofi OTHorueaRe peanh-

Horo npnpocTa aueprnw·~acTHUbi. K HneanhHOii nenH~HHe ~ E~ cos <P • Ecnn 

npe.unono:lKHTb 1 ~TO none B 3830pe O.llHOpO.UHO H paBHO Hymo -B npeii¢0BbiX Tpy6-
/2/ 

Kax , To liitTerpnpoaanHe· Ill naeT 

. T - c.· J!.in / :11''\Jn - ... ~on. .p .p 
ot.n · ""-n /2/ 

rne ~n/ ;en npe.n:cTaBnSJeT- co6oil: OTHorneHne nnHHbl aaaopa K nnnHe acero nepno

na; B H8ill9M cny~ae OHO 'n()cTOSIHHO iJ.nH Bcei\ YCKOpHJOutefi CHCT9Mbl H paBHO 0,25, 
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0.oHaKo .llllSI pactJeTa ycKopsiiOUleti CHCTeMbi HeOoXO.llHMO 3HaTb HCTHHHbdt xapaKTep pac• 

IIpe.oeneHHs:J IIOlls:J Ha- OCH> T0'1HOMY pacqeTy 9TO ·IIOlle He IIO.ll.OaeTCs:J. npHBe.OeHHbie B 

. . . /2'3/ 
llHTepaType Bbip.a::>KeHHs:J' . .Olls:J· cpaKTOpa BpeMeHH· IIponeTa: 

1 
IIOllY'19Hbi C IIOMOlllbiO Teo-

peTH'JeCKOif aiipOKCHMaUHH pacnpe.oeneHHs:J IIO/ls:J B aaaope •. 

Jlns:t CHMMeTpH'1HOI'O 3a3opa1 B KOTOpOM He HMeeTCs:J CeTKH HllH cpOllbi'~ Ha 

exo.oe B .opeAcpoByro Tpy5Ky• cpaKTop._ BpeMeHH nponeTa onpe.oens:teTcs:t TaKHM Bbipa-

::>KeHHeM 

T= ~in. Jf~/£n 

'1~n I i!.n 
lo (23r t' /i?h) 

1., (211 A nl ;e.") /3/ 

r.oe lo cpyHKUHH Beccens:t Hyneaoro·nops:t.oKa OT MHHMoro apryMeHTa, a Ah .llHa-

M9Tp· ueHTpallbHOI'O OTBepCTHs:J .opeAcpOBbiX Tpy60Ko noSrBlleHHe 3.0eCb .llOIIOll-

HHTellbHOI'O MHO::>KHTells:J IIO CpaBH9HHIO C /2/ CBs:J3aHO C y'1eTOM IlpOHHKHOBeHHs:J = 

IIOlls:J BHyTpb .opeAcpOBbiX TpyOOKo Jlnst llHHeitHOI'O YCKOpHT.ells:J"":HH::>KeKTOpa 09BaTpOHa 

B KOTOpOM BXO.ll B Ka::>K.oyro .opeAcposyro Tpy6Ky 3aKpbiT. CeTKOA KllHCTpOHHOI'O TH-

/2 3/ - . 
na 1 J 9TOT .llOIIOllHHTellbHbiA MHO::>KHTellb IIpHoopeTaeT TaKOA BH.o: 

F ... ~ [~+ lo(23r~/~n) J . 
lo (211 Ao /£n} /41 

Jlo HaCTOs:JUlero BpeMeHH'-B llHTepaType HeT 9KCIIepHM9HTallbHbiX .oaHHbiX OTHO

CHTellbHO- cpaKTOpa· BpeMeHH IIpOlleTa · .llllSI TpyOOK C CeTKaMH TaKOI'O THIIa. JlnH. Bbi

'1HClleHHSI T Ha.oo 3HaTb pacnpe.oeneaHe IIOllSI B aaaope. HanpH::>KeHHOCTb IIOllSI 

MO>KeT ObiTb H3Mepeaa HeiiOCpe.oCTBeHHO B' pe30HaTope :IIO MeTO.llY llOKallbHOI'O B03-

/4/ 
MylUeHHSI IIO/ls:J HeOOllbWHM IlpOBO.llHHKOM HllH .llH9lleKTpHKOM1 BHOCHMbiM B aaaop • 

8To CBH3aHO C HeOoXOltHMOCTbiO C03.0aHHSI CIIeUH8llbHOfi MO.llellH OTCeKa pe30H8.TOpa. 

LlpyraH B03MO::>KHOCTb aaKlliO'Jae~CH ·B .MO,z:tenHpOBaHHH .IIOllSI B aaaope C IIOMO

lllbiO .aneKTpOllHTH'JeCKOA BB.HHhio VfCITOllb30BaHHe ;Yp8.BH9HHSI nannacca .llllSI npe.o~ 

CTaBneaHs:: aneKTpH'1eCKOI'O BbiCOKO'JaCTOTHOI'O IIOllSI CIIpaBe.llllHB0 1 ecnH p8.3Mep. · 

HHTepecyrom eA HaC o6riacTH Mall IIO cpaBHeHHIO c .llllHHOA -BOllHbi. A • npH .llllHHe 

BOllHbi BbiCOKO'JaCTOTHbiX. KOne6aHHA B pe30H8.TOpe IIOps:t.OKa 1 ,5 - 2 MeTpOB · 9TO 

ycnooHe .ll0CT8T0'1HO XOpOWO--BbiiiOllHSI9TCSI BO BCeft HHTepecyromeft HaC o6nacTH 

.onHH aaaopoB. EcnH HaM HaBeCTHO pacnpe.oeneHHe no,nH B. aaaope, TO .onH Bhi'1Hcne

HHH IIponeTHOI'O cpaKTOpa MO::>KHO BOCII01lb30BaTbCs:J aenocpe.ocTB9HHO .B.l>lpa:meaHeM /1/. 
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ateKTponHTH'IecKaSI BaHHa Obtna HcnonbaoaaHa enepBhie JJ.nH onpeJJ.eneHHSI npo

neTHoro qiaKTopa npoT~HHoro nHHeAHoro yciopll'TenH e · ct>TH AH YCCP e ·1948 ro

IlY· Ha ocHoBe HaMepeHHSI pacnpeJJ.eneHHSI noTeHuHana B aaaope Ohln nony'leH cpaK-

TOp Bp9M9HH nponeTa JJ.nSI CHCT9Mbi C C9TKaMH1 CYI.ll9CTB9.HHO OTnH'IaiOI.llHMHCSI no 

CBOefi KOHCTpyKUHH OT oepKnHeBCKHX. 

1. 8KcnepHM9HT.BnbH8SI ycT.BHOB.Ka 

DnH HaMepeHHSI pacnpeJJ.eneHHSI HanpH*eHHOCTH: nonH HnH noTeHuHana B ycKopw

IOI.ll9M aaaope MO)KHO BOCnOnb30BaTbCSI UHnHHJJ.pH'I9CKO~ CHMM9TpHei1 yCKOpSIIO~efi 

CHCT9Mhi. H no~eCTHTb B BaHHY MOU.enJ>1 np9JJ.CTaBnSIIOIUYIO cooofi npOJJ.OnbHOe ceqe-
·- • -' • ' ' - > ' • ' • •, 

liKe JJ.peficpoBhiX TpyooK nnocKOCTbiO, npoxoJJ.HI.llefi qepea ocb cHcTeMbi. MOil enb 
'. . - . . . . . . . . 

ycTa1:IaBn:HBanacb B. BaHH9 TaKHM Oopa30M 1 'ITOObi nOB9pXHOCTb aneKTpOnHTa COBna-

JJ.ana c nnocKOC';['biO paapeaa. 
. . ' ' . 

1.1. 8neKTponHTH'I9CKaSI BaHHa 

8neKTpOziUTH'I6CKaSI BaHHa BM9CT9 C ycTpOfiCTBOM JJ.nSI KpenneHHsr MOJJ.SnH 

noKaaaHa Ha pHC.; 2. BaHHa HaroToeneHa H3. oprcTeKna H npeJJ.cTaBnHeT cooofi co

CYil npHMoyronbHOfi cpopMhi paaMepoM(700x550x300) MM. Ha. paMe H3 Jl!Opaneeoro-. 

yronKa Ia/, onHpaiOI.lleficH Ha 'ISTbipe cTofiKH 1 )KeCTKO cest'aaHHbie oomHM ocHoea-· 
~ .-.·)·· 

HH9M BaHHbi, coopaH tM9XaHH3M nep9M9I.ll9HHSI 30HJJ.a. BbiCOTa CT09K perynHpyeTCSI, 

'ITO noaaonHno ycTaHaenHBaTb nnOCKOC'!'b paMbi napannenbHO ypOBHIO )KHJlKOCTH 

B eaHHe. KapeTKa /6/ c 30HJJ.OM /r/ nepeMemanacb no IlBYM HanpaenstiOI.llHM 

napannenbHO KOpOTKOA CTOpoHe BaHHbi H MOrna O~ITb 3aKpenneHa B n!OOOM M9CT9 

c nOMOI.llbiO cTo_nop_Horo ycTpOfiCTBa. non_3YHOK Ia!, Ha KOTOPOM yKpenneH 30Hil 1 . . . 
nepeJJ.BHrancH BJJ.Onb .. KapeTKH no Hanpaenst!OI.llei!: THna "nacTO'IKHH: xaocT" c no -

MOI.llbiO XOJJ.OBoro BHHTa I Il I c MaXOBH'IKOM~ M exaHH_~M aepTHKanbHoro nepeMeme

HHst 30HJJ.a. n0:3BOnSieT npOH3BOJJ.HTb TOHKYIO perynHpOB~y rnyoHHbi norpy)KeHHSl 

30HJJ.a B aneKTpOnHT. 3a OJJ.HH ooopoT nOJJ.a!Oru_ero M9XaHH3Ma 30HJJ. nepeM9I.ll89TCst 

HS 012 MMo 

BHyTpH uHnHHilPH'ISCKoi!: aepxHefi qacTH 30HJJ.a ycTaHoaneHa HeoonbwaH naM

no'IKa, OCBSI.lla!OI.lla.H Kp9CT H3 TOHKOfi npoeonOKH /e/~ 3rOT .Kp9CT npoeKTHpOaancst 

Ha npoapa'IHbii!: nHcT' oprcTeKna /)K/1 aaKpenizeHHhii!: Ha cnaitilanl>HhiX· cToi!:Kax HaJJ. 
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ueHTpanbHOiL '18CThiO B8HHbi. Ha nHcTe yKpennsmach oyMa:ra, Ha KOTopoii OTMeqa-

nocb nono:>KeuHe ao.an:a. 

npH H3M9p9HHH' pacnpen:eneHHH HanpH:>K9HHOCTH nonH HnH OOT9HUHana Ha OCR 

CHCT9Mbl KapeTKa yCT8H8BnHB8n8Cb T8K.HM 00p830Mt 'ITOObl 30H.O: H8XO.O:HncH·· H8 

ocesoii nHHHH1 H aaKpennHnacb Ha STOM nono:>KeHHH. Bpar.ueHHeM MBXOBH'IKa xon:o

Bo:ro BHHT8 30H.O: nep9Mt!LU8nCH B.O:Onh OCHo 

1.2. BbiOOp MaTepHana. sneKTpon:oB H aneKTponHTa 

·noMHMO yn:oBneTBopeHHH oobi'IHbiX TpeooBaHHii oT.HocHTenhHO on:Hopon:HoCTH 

H ne:rKOii 38M9HHMOCTH sneKTponHTa, npH e:ro BbiOOpe CTpeMHTCsl 'ITOObi 9n'eKTpo

nHT He BCTynan B XHMH'19CKH9 peai<UHH C B9LU9CTBOM MOn:enH H 30H.0:8 H 'IT06bi 
. /5/ . . . . .. . 

nonHpHaauHOHHbie HBneHHH Ha :rpaHHue sneKTpon:-sneKTponHT ohlnH B03MO:>KHO . -
MeHhWHMH. B peaynhTaTe npen:BapHTenhHbiX aKcnepHMeHTOB c paanH'IHbiMH MaTe-

pHanaMH Mon:enH H paanH'IHbiMH sneKTpOnHT8MH ObinO Haitn:eHo, 'ITO B H8HOOnbWeit 

CT909HH YK838HHbiM BbiW9 TpeoOB8HHHM y !lOBn9TBOpH9T"KOMOHH8UHH sneKTpon:OB 

H3 noc,epeopeHHoii Men:H c oobi'IHOii Bon:onposon:uoii Bon:oil: B Ka'lecTBe aneKTponHTa. 

Paooqag qacToTa HanpH:>KeHHH, non:asaeMo:ro Ha aneKTpon:bl, npH Bcex H3Me

peHHHX 0 bin a paBH8 · 500 :ru.: 

1.3. YcTpoiicTBO Mon:enH 

r 

nepHO!l YCKOpHIOI.Ueit CHCT9Mbl MOn:enHpOBanCH .O:BYMH UOllOBHH8MH n:peil:cpOBbiX 

TpyOOKt yKpenneHHbiX C OOMOI.UbiO H30nHpyiOIUHX OO.O:B9COK HS OOIU9M .OCHOBBHHH 

I Ia!, pRe. 2/ •. CHcTeMa. KpenneHHH ooecne'IHBana coocHocTh TpyooK. H noasonHna 

H3M9HHTb 3830p M9:>K.O:Y HHMH n:nH MOn:enHpOB8HHH nepHO.O:OB paanH'IHOit ·anHHbl~ 

Vf cnonb30B8nHCh MOLt enH TpyoOK Oe3 ceTOK C 20-TH MHnnHMeTpOBbiM U9HTp8nh-

H blM OTB9pCTH9M n:nH ny'IK8t 8 T8K:>Ke TpyooK C C9TK8MH KnHCTpOHHO:r'O THna 

/pHc.3/ c anepTypoa· 20 H 35 MM. CeTKa, Ha:roToBneHHaH · H3 BOnhq)paMoBoi!: no

nocKH TOnWHHOif 50 MHKpOH H WHpHHOi!: 2 MM, ycTaHaBnHBanacb TaK, 'ITO ee Kpaii 

H8XO.O:HncH B 1 MM OT cpeaa TpyOKH. 

1.4. 8neKTpH'19CK8H CX9M8 

VfaMepeHHH pacnpen:eneHHH noTeHuHana s.aaaope nposon:HnHch no oobi'IHOA 

CX9M9t WHpOKO HCDOnh3Y9MOii npH paooTe C aneKT~OnHTH'I9CKOH B8HHOil:fpHc.4/a//. 
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C JlOMOLUhlO T'9HepaTopa 3ByKOBO'ii 'IBCTOTbl M9:lKLlY Tpy5K8MH C03Ll8B81l8Ch pa3HOCT'h 
~ ,,._. > 

,nOT9HilH81lOB 20-30 B01lhTo HanpH:lK9HHe Ha 30HLl 38Ll8BB1l0Ch MOCTOM H3, 2.::.X CTaH-

napTHbiX. M8T'83HHOB COnpOTHB1l9HHSI THlla p 14 C 05LUHM COnpOTHB1l9HH9M 2 KOM. 

Onpe.uene~-:ae iiyn~Boro no~o:lK~HHH aoH.ua npOH3BO.Utmoch Ha cnyx ·no Tene¢oHy 

H1lH BHayanhHO c nOMOLUhiO ·KaTOLlHOT'O BOnhTMeTpa A4- M 2. 
' ~. 

llnSI H3M9p9HHfi HanpSI)K9HHOCTH 91l9KTpH'I9CKOT'O nonSI /p~c.4 /5/ /. B BBHHY 

nOM9LU81lOCh LlBa 30H.Ua, paCCTOSIHHe M9)K.UY KOTOpblMH COCT8B11Sl1l0 3 MM. YM9Hh-
~·· •. . ' 

LUHTh paCCTOSIHH9 M9:lKLlY aOHLlBMH He np9LlCT8B1lSI1l0Ch: B03MO)KHbiM H3-38 B1lHSIHHSI 

MeHHcKS, o5pasyrowef.ocSI. BOKpyr~ O.aHoro soH.na, Ha pac~peneneHHe noTeHuHana 

B TO"'K·e ll3MepeHHSl LlPYT'HM 30H.UOM. CHT'H81lbl C 30HnOB no.uaBaJIHCh Ha BXOLl .LlHtP

¢epeHUHa1lbHOT'O YCHJlHT91lSI 0 a peaynhTHpyiOLUH'ii CI'IT'H81l OTC'IHTbiB81lCSI no KaTo.u-

HOMY B01lhTM9Tpy. 

1.5. To'IHOCTh H3MepeH:ait 

0wH5Ka npB H3MepeHHH HanpSI:lKemocT:a nonH Hn:a noTeHuuana B aaaope 

o5yC1lOB1l9H8 T'1l8BHhlM o5pa30M H9TO'IHOCThlO B YCT8HOBKe MOLl91lH B B8HH9 ~ B 

nepeHOCe, n01l0)K9HHSl 30HLl8 H8 5yMary. 0Ha- COCT8B1lSl9T, B H8lll9M criy'lae 

:!;_ 0,2 - 0,3%. C y'leTOM OlllH5KH 1 BHOCHMOH aneKTpH'19CKOH CX9MO'ii H3M9p9HHii, 

nonHaSI OTHOCHT91lhH8Sl OlllH5Ka COCT8Bmt_eT .± 0,5% • 

2. PeaynhTaTbi H3MepeHHii H o6cy)K.ueH:ae 

. Yfa y'lancSI xapaKTep pacnpe.u eneHHSI !Jan pSI )K eHHQCTH a1H~KTpH'19CKoro nonSI 

no OCH yCKOpSIIOLUeii CHCT9Mbl npH p831lH'IHbiX Ll1lHHaX YCKOpSIIOLUHX nepHOLlOB- fJ-11Sl 

CHMM9TpH'IHOT'O 3830pa H 3830pa C C9TKOH K1lHCTpOHHOT'O THna. npeHMYLU9CTBO 
• . • ·, • ' ~ • •. ., :- 7 ~ ' : "' • • . ' • • • •. • . 

M9TOLl8 aneKTp01lHTH'I_9CKOH B8HHbl CO CTOHT B TOM, 'ITO ~81lbl9 p83M9pbl 30HLl8 no 

cpaB~9HHIO C pa3M908MH npo5HOT'O Tena n03B01lSIIOT H3M9pHTh BenH'IHHY HanpSI)KeH

HOCTH nonSI H8 OCH B nnocKOCTH _C9TKH H H9ITOCpe.UCTBeHHO 38 C9TKO:ii. 

XapaKTep pacnpe.ueneHHSI HanpSI)KeHHOCTH aneKTpH\!9CKOT'O nonSI ITO OCH C.HM

M9TpH'IHOT'O 3830pa Ll1lSI H9CK01lhKHX 3H8'19HHH YCKOpSIIOLU9T'O nepHOLl8 ITOK838H Ha 

pH c. 5. Pacnpe.u eneH:ae o5na:aaeT ·cHMM91'pHei1 oTHOCHTenhHO · reoMeTpB'IecKoro 

/2/ 
U9HTpa 3830pa, KOTOpbifi· B .aTOM CJIY'I_ae COBIT8Ll'89T C 91l9KTpH'I9CKHM U9HTpOM 

8en:lf'IHH8 .anepTypbl .upefitPOB.biX Tpy50K - 20 MM H OTHOlll9HI'Ie Lli'I8MeTpa _.upefi¢o- • 
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BbiX Tpy6ox K anepType d/d1 = 3,8 ocTaBanHCb npH aTOM aeHaMeHHbiMH. M O)I(HO 

BH,l:l9Tb1 'ITO no Mepe YM9HbW9HHS1 JinHHbl yCKOpS1IOIU9I'O nepHO,aa npOHHKHOB9HHe 

nonst BHyTpb ,apeficpOBbiX Tpy6oK Ha'IHH89T Hrpa Tb BC9 6onee 38M9THYIO · ponb- B 

pacnpe,a eneHHHo C pOCTOM BenH'I.iiHbl OTHOW9HHS1 ,anH~bl nepHO,l:la K anepType £nfd' 

B cpe.aaefi qacTH pacnpe.aeneHHst noHB-nHeTcst xapaKTepHbifi_ npoaan,; rny6HHa KoTo

poro yBenH'IHBaeTcst. 

ConocTaBneaH& pacnpe.aeneHHH- nonst B CHMMeTpH'IHOM aaaope H paBHOM 

9MY no .a_nHH9 aaaope C ceTKOfi KnHCTpOHHOI'O THna, npJ!Be,aeHHOe Ha pHC. 6, ri:oxa-

3biBaeT, 'ITO ceTxa aa Bbrxo.ae H3 aaaopa Mano BnHHeT lla pacnpe.aeneaHe nonH B 

ero -nepBofi nonoBHHe. O.aaaxo anexTpH'IeCKHfi ueHTp ~aaaopa c ceTxofi cMeruaeTcH 

OTHOCHTenbHO I'90MeTpH'IeCKOT'O H Ha. BbiXO,a e H3~ aaaopa none cna.aaeT 6onee 

xpyTo. HecoBMerueaHe aneKTpHqecxoro H reoMeTpHqecxoro ueaTpoB aaaopa aaMeT

HO ,l:lO BenH'IHHbl YCKOpH!OIUero nepHO,aa 14-16 CM, 'ITO COOTBeTCTByeT 'J/d/= 2. 

CyruecTBeHHO OTMeTHTb,. 'ITO none B nnocxocTH ceTKH . H Henocpe.ocTBeaao aa 

aei!: erue ,l:lOCTaT_O'IHO BenHKOe PeanbHYIO CeTKy KnHCTpOHHOI'O THna Henb3H OTO)I(,Lle

CTBJI.HTb C aenpoapil'IHOfi ,an~ nonH MeM6paHOi!: H yqeT IIpOHHKHOBeHHH nonH B 

anepTypy Tpy6KH C C9TKOfi BHOCHT cyrueCTBeHHhlfi BKna,a B BenH'IHHY T, oco6eHHO 

.anst ManbiX- £n 

nonyqeaaa.s:r Ha OCHOBe aTHX H3MepeHHfi 38BHCHMOCTb T OT ,LlJIHHbi ycxopHIO

ruero nepHo.aa _.on.s:r- CHMMeTpH'IH~ro aaaopa H aaaopa c ceTxoa KnHcTpoaaoro THna npH 

anep'I'ype 20 MM npHBe.oeaa ila pHc. 7. KpHBaH .z:lnH CHMMeTpH'IHoro aaaopa- B. npe.oe

nax owH6ox--HaMepeHHfi coBna.iiaeT c xpHBofi, pacc'IHTaaaoft no cpopMyne /3/. KpH

BaH ,l:lJIH aaaopa C CeTKOlt B c'BoeA H8'18JibHOH '18CTH, COOTBeTCTBYIOIUefi MaJibiM .;(hi 

3H8'1HTeJibHO OTJIH'IaeTCSJ OT ·nony'leHHOfi no /4/ • 

PacqeTbi noxaaarrH, 'ITO .eC:TIH B axcnepHMeHTaJibHbiX rpacpHKax pacnpe.aene~ 

HHH. HanpH)I(eHHOCTH nonH no ?CH aaaopoB C C9TKOA OT6pOCHTb TY '18CTb, KOTopaH 

COOTB9TCTByeT npOHHKHOBeHHIO n9JIH 38 ceTKY H C'IHT8Tb1 'ITO B nJIOCKOCT~ C9TKH 

none en an. aeT ,a 0 HyJISJi TO paCXO)I(,LleHHe M9)i(.L:lY KpHBbiMH 1 H 2_ Ha pH C. 7 cy~

ru ecTBeHHO yMeHbwaeTcSJ. TaKKM o6paaoM, HanpaWHBaeTcR BbiBo.a; 'ITo··cpopMyna · 

141 nonyqeaa B npe.onono*eHHH nonaofi aenpoapa'IHOCTH ceTKH .anst npoHHKHOBeHHH 

nonst. BbrcTpbrii: cna.a T c yMeHi:.uieaHeM £, o6'bHCHHeTcH npoHHKHOBeHHeM· 

nonH_ B anepTypy .apeficpOBbiX Tpy6ox. no TeopeTH'IeCKHM ¢opMynaM /3/ H /4/ T' 

.oon*HO MOHOTOHHO BoapacTaTb c pocTOM £n .oo BenH'IHHbi T =0,9. Ha CaMOM 

I 

:r 
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.r(ene a npe.aenax Hccne.aoBaHHoii: o6nacTH 3Ha "'eHHe T pacTeT TOnbKO • .llO 

HeKOTOpOi!: ·CpaBHHTenbHO He6onblllOi!: BenH"'HHbi H .aanee OCTaeTCSI llOCTOSI''HbiM, a 

B03MO:>KHo H, cna.aaeT. ConocTaaneHHe KpHBbiX .anSI aaaopa c ceTKoil: H CHMMeTpHq

Horo aaaopa noKa3biBaeT, 'ITO npH fj /d1 ~ 3 BnHHHHe ceTKH Ha T Mano. 

Ha pRe. 8 np!fBeaeHa aaaHcHMOCTb T oT £n .anSI .apei!:cpoabrx Tpy6oK c. ceT

KSMH KnHcTpOHHOro THna npH anepType 35 MM /oTHorneHHe d /d1 = 2,17/. KpH-
-

BaH pacnonaraeTC!l 3Ha"'HTenbHO HH:>Ke, "!eM COOTBeTCTBYIOILtaH KpHBa!l .anSI Tpy60K 

C 20-TH MHnnHMeTpOBOi!:. anepTypofi H acpcpeKTHBHOCTb ~YCKOpll!OII.tefi CHCTeMbi npH 

fipO"'HX paBHbiX ycnOBH!lX CHnbH? CHH:>KaeTCHo 

. . . . . : ~· • . 16h. 
npe.acTaBnHeTc!l· pa3YMHbiM •hpe.anono:>KeHIIe 0 'ITO: xapaKTep pacnpe.aeneHHH 

akcnanbHOI"O non!l B 3830pe·· 3aBHCHT OT OTHOllleHHi!: reOMeTpH"'eCKX napaMeTpOB 

d/d1 
, · f}!d1 

, onpe.aenH!OrUHX "¢opMy" aaaopa. fipw TaKoM npe.anono:>KeHHH 

nbny"'eHHbie KpHBble npHMeHHMbi .ann CHCTeM C n106biM 3HatreHHeM d/>., •. npH 

pac"'eTe ycKopH!OII.teil: cHcTeMbi paayMHO' Bbr6HpaTb ;;(nld'~ 4 •. 

nonb3YIOCb B03MO:>KHOCTb!O Bbrpa3HTb 6naro.aapHOCTb COTpy.z:iHHKaM SKCne

pHMeHTanbHbiX MacTepcKHX -na6opaTopHH BhrcoKHX aHeprHil, -npHHHMaBlllUM yqacTHe 

B HaroTosneHHH aKcnepHMeHTanbHOil ycTaHoBKH, a TaK:>Ke A.B. KyaHeuosy H 

H .B.Py6HHY a a· noneaHoe o6cy:>K.aeHHe~peaynbTaTOBo'.c 

PyKonHCb nocTymma B Ha.aaTenbCKHit oT.aen 29 ceHTH6pr 1959 ro.aa• 
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PRe, 2. 3neKTponRTRT.J:ecKaH B8HH8, 



- 12 -

~xcpepeH 
YCKJIH'r. 

Ra'fO~B. 
1- BOJibTM. 

J I 
J 

BaHHa 

-"" -
' 

... .., 
·~euepaTop @., 

I'eHepaTop 
@ 

.~. • _PHc. 3~ 31eKTpH'I9CKBB CX9MB H3M9p9HHB /a/ noTeHilHBlia H /6/ HanpB:meHHOCTH 
Sli9KTpH'I9CKOT'O nong.· 

.. :,· 

Jl.HKH 
paspesa 

PHc. 4 • .llpeA¢oaaB Tpy6Ka. 1 
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£ £ g 
£max. Emax Ema.K J 1.o 

0.8 

o.G 
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a 

l.o 1.o 

L-7 L=12· L=iS 
o.a 0.8 

o.cs 0.6 

I I 
I I oA· o.4 
I I 

= I I I 
~~pOHULJO -1 2.pOHUlfO 0.1. 0.2. 

.3o.5opo 
1 

3a.3opo I 
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1 ~ s C."'f '1 !J s CM 1 ~ 5 7 

£ 
C:max

1 
__________________________ _, 
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1- ZpOHU({o -l . 

5o8opa I 
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5 7 

0.8 

0.6 

0 

I 
I 
I 
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J----2pOHUl{Q· 

1 3a3t:Jpa 

I 

1 .3 . s 7 g· c..., 

P~rc, 5, Pacnpea eneHHe HanpsnKeHHOCTH aneKTpH'IecKoro nom1 no ocH 
CHMMeTpH'!Horo sasopa anSI pasnH'IHhiX sHa'IeHHtl: ycKopmomero 
nepHoaa. 
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z 3 4 CM 

Pnc. 6. PacnpeneneHne HanpsoKeHHOCTR aneKTpnqecKoro nonSI no ocM nepuona 

ycKOpSIIOWeA CHCT9Mbl £. = 7 CM. 

1 - Ll.11Sl CHMM9TpR'IHOrO 3830pa, 

2 - Ll11Sl 3830pa C ceTKOA K1IHCTpOHHOrO THna. 
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Puc. 7. ¢aKTOp · BpeMenu nponeTa ann npoTouuoro nuueliuoro ycKopnTenn: 

1 - ann aaaopa C ceTKOli KnHCTpOHHOrO Tuna no ¢opMyne /4/, 
2 - nnn aaaopa c ceTKOH Knncipouuoro Tuna no H3Mepeuuro uanpu-
meuuocTu nons o H noTeuuuana f · 
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)lmrna nepHo.~a yc1topmo:1eii: cHcTeMu 
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n 
Pnc. 8. 3aBHCHMOCTb clJaKTopa BpeMeHH nponeTa OT BenH'IHHhl anepTyphi 

npeilclJOBb!X Tpy6oK: .. 

1 - anepTypa npell¢oBhiX Tpy6oK 20 M M 
2 - anepTypa npell¢oBhiX Tpy6oK 35 MM. 
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