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AHHOT8UH51 

B pa5oTe HanomeHhl TeopeTHqeCKHe H aKcnepHMeHTanbHhle peaynhTBThl no Hccneaoaa

HH~ BnH51HH51 npOCTp8HCTB9HHOrO 38p51ll8 HOHOB H8 qaCTOTy 8KCH8nbHhlX CB050QHhlX KOne5a

HHA B H30Xp0HHOM UHKnOTpOHe . ~ccneQOB8HH51 BhliiOnHeHhl B fla5opaTOpHH 51aepHhlX npo5-

neM O~H~ Ha UHKnoTpoHe c rrpoc T paHCTBeHHOA aapHauY.eH MarHinHoro non51. 

f. 



y aenHqeHHe HHT 9HCHBHOCTH nyqKOB qaCTHU npHBO.LJ;HT K H905XO.LJ;HMOCTH paCCM 0Tp9HH S1 a cPcP9K" 

TOB, CBSI38HHb!X C nnOTHOCTb!O 38pS!.LJ;8 nyqKa, UHpKynHpy!Oll{9I"'O B YCKOpHTene. B H8CTOS!ll{ee . 

Bp9MSI HM9eTCSI pg..o; pa50T, ITOCBS!ll{SHHb!X HCCne.LJ;OB8HHIO 3THX 3cPcP9KTOB B pa3nHqHblX TH

ll8X YCKOpKTeneti. 0CHOBHOe HanpaBneHHe 3THX HCcne..o;OB8HHti CBO.LJ;HTCSI K op pe..o;eneHHIO 

BnHSIHHS! npOCTp8HCTB9HHOI"'O 38pS!..o;a H8 BenH'IHHy npe.aenbHOI"'O TOK8 HH)!{9KUHH, H8 npOCTpaH-

11231 1451 
CTB9HHYIO ycTotiqHBOCTb qaCTHU B npouecce YCK0p9HHS! ' ' H cP830BOe .LJ;BHmeHHe ' • 

Bee pac'leTbi 3THX a¢¢eKTOB Bbmo·nHSIIOTCSI, KaK npaBHno, c npHaneqeHHeM pg..o;a npe.a

nonomeHHti, K8K 0 cPOpMe YCKOpS!eMOI"'O CI"'YCTK8, T8K H 0 pacnpe..o;eneHHH nnOTHOCTH B H9M, 

CymecTBeHHOCTb aTHX a¢¢eKTOB npH co3..o;aHHH BhiCOKOHHTeHcHBHbiX nyqKoB 3apgmeHHbiX qac

THU npHBO.LJ;HT K He05XO.LJ;HMOCTH Tll{8T9nbHOI"'O 3KCnepHM9HT8nbHOI"'O H3yqeHHS! 3THX npouec

COB H8 ..o;eHCTBY!Oll{HX YCKOpHT~nS!X. 

B HacTogmeti pa5oTe cHcTeMaTHqecKH H3yqanacb 3aBHCHMOCTb qacTOTbi aKcHanbHbiX 

CB050.LJ;Hb!X KOne5aHHH OT nnOTHOCTH npOCTp8HCTB9HHOI"'O 38pSI.LJ;8 qacTHU. Yf3MepeHHSI Bb!llOn~e

Hbl npH ycKopeHHH MoneKynSipHoro ao.aopo.aa .ao aHeprHH 12 Mas Ha ycKopHTene co cnH-

161 
panbHOti CTpyKTypoti M8I"'HHTHOI"'O nong , 

§ }. npegenbHbie nnOTHOCTH 38pSI)!{9HHb!X qaCTHU B 

K 

penSITHBHCTCKHX UHKnOTpOH8X 

Snaro.aapH H3M~HeHHIO pa.aHa.nbHOA CKopocTH qacTHU I r 
121 

5y..o;eT H3M9HHTbCH C yaenHqeHHeM 3H9pi"'HH no 38KOHY 

K = ~ 
eV 

rae KOnHqecTBO HOHOB B C9K, nOfi8.LJ;810ll{HX H8 MHmSHb; 

I'J.</i,I'J.s- 83HMyTanbHbiti H 8KCH8nbHblt\: p83M9pbl nyqKa; 

T
0 

nepHOLI o5pameHHH qacTHU Ha 3aMKHyToti op5HTe; 

eV npHpOCT 3H9p!"'HH qacTHUhl 38 OLIHH o5opOTi 

E nonHaH aHeprHSI qacTHUhl. 

I nnoTHOCTb 3apS!..o;a nyqxa 

III 

npeanonarag pacnpe.aeneHHS nnOTHOCTH nyqKa paBHOMepHbiM K8K no 83HMyTy, T8K H B 

aKcHanbHOM HanpaaneHHH loeb Z I, nerKo nonyqHTb npeaenbHOe 3HaqeHHe nnoTHOCTH nyq

Ka B M8I"'HHTHOti CHCTeMe, )!{SCTKOCTb KOTOpOti XapaKT9pH3y9TCH qacTOTOti 5eTaTpOHHhlX KOne-

5aHHti Q :o: 

K = 1 

4rre
2 121 

CpaBHHBaH Ill H 121, nonyqHM npe.aenbHbiA TOK 38pHmeHHbiX qacTHU, onpeaenHSMbiA 

9cPcP9KTOM KynOHOBCKOI"'O p8CT8nKHB8HHH, 

3 



J 1 
4rre 

A¢· ,1."'. V 

To 

2 
Q% /3/ 

TaK, HanpHMep, .!lJlSI H30XpOHHOrO UHKllOT pOHa na6 opaT Oplili SI.08pHblX npo6neM npa 

Qz = 0,1 I R = 30 eM / V ='.30 .Ks, f0 = + =10,4 /V\ru 1 /1¢ = 1 p a.a 11 

0 
/1

2 
= 1,6 CM, B811HqHH8 IIp8 .0 8 Jl bHOrO TOK8, H8H .Q 8HH8SI H3 Bblp8 )!{8 HHSI / 3/, j = 500 MK8 • 

.IV\ 8KCIIM8llbHbii! TOK, H3MepeHHb]i! H8 IIp8 .08llbHOM paaHyce 3TOrO UHK110TpOH 8 ) COCT8BllSI8T 

20 -so MKa. 

0TCIO.Q8 Cll8.QyeT. qTO IIpH liHT8HCiiBHOCTH BHyTp8HH8rO nyqK a 20-30 MKB 3 cpcp8 KT IIpOCT-

:JB HCT B8HHOrO 36pS!.08 .Q0 11)!{8H IIpOS!BllSITbCSI H8 3TOM YCKOp!iT8118 .QOCT8TOqHo q e T KO, 1i B 03MO>K-

HO ero ~KCII8pHM8HTB llbH08 H3yqeHH8. 

PaccMaTpHsaH BllHSIHiie nnoTHOCTH npocTpa HCTB8HHoro 3apR.aa aa qacToTy aKcaallbHWX 

c so6 o.aawx Kone6aaHR, B paMKax llHHeAHoA Teopaa nerKo nonyqaTb / s npaKT a qe cKoA cacTeMe 

eaHKHU/ 

/). Q, 

Q. 

rae j - aHT8HCHBHOCTb B BMIIepaX, 

-13 
( 0 =0,88.10 cp/cM. 

/). • - II011H8SI BhiCOT8 nyq)Ca B CM. 

f = 0 

J 
1 

2 Q"' . ( 0 • f 0. v ..... ,1."' 

1 

To 
, aH3118KTpHqecKBSI IIpOH!iU8 8MOCT b 

14. 1 

B BKyyMa 

Vf3 Bb!p8)!{8HHSI /4/ cne.ayeT, qTO IIpH TOK8X 10-15 MK8 H3M8H8HH 8 q aC TOT bl CB060.Q H biX 

K o ne6 aaHA, onpe.aenHe~~oe :aTHM :acpcpeKTOM
1

6yae T aocTHraTb aecKOllbKiiX npoueaTo s. DnR KOll~l

qecTseHHoro HCC118.QOB8HHSI qaCTOTW CB060.0HWX KOile6aHHA He06XO.QHMO H8ATH, K8K 3TO cne.ay-

eT H3 /4/, yrllOBYIO IIpOTSI)!{8HHOCTb (/':o..cp) cryCTK8 YCXOpS18Mb!X 'I8CTHU H8 p8311HqH b!X p a.aH-

yc ax yCKopHTellSI, a T8K)!{e sepTHKall bHhiH pa3M e p rryqKa. 

§ 2. AKCH8llbHbl8 K OJie6aHii >! B H30Xp0HHOM UHKllOTpOHe 

YcToA4HBOCTb p aBHosecH wx op6HT B axcHB1bHOM H a rrpasneHHH o6ecneqHsaeTcSI s H3oxpoH

HOM UliKil0TpOH8 nepeMeHHblMH rpaai18HT8MH, K OTOpbi8 o6pa3yiOTCSI 6 n aroaapSI CIIHp811bH U~1 CTpJK 

Type MarHHTH OrO IIOllSI. AKCH8 llbHbi8 CB060.0Hbl8 K011868HHSI 'IBCTIIU OKO JlO p8BHO B 8 CHO fi opoHT bl 

.. 6 6 /6 B JIHH8HH OM IIpH 11H>K 8HIHI IIOCJ18 npeHe p8)!{8HIHI M8llb!Mii qll8H8MK Om!Cb!B810TCSI y paBH 8H1!8M 

Z" + I ( n + ~ [ 1 + ( _!_f] - ~ cos ( R- N c,)) I Z = 0, 
2 NA A A 

/5/ 

r .-1 e - rny6HHa B8pH8UHii, 2rrA - p8LtH dJlb HblH wa r CTpyKTypb! MarHI1THOro IIO.i!H, 

- 'iHCIJO cnHpaneA , n = .!!. I:J H( r Jj , R. = __!!_'_' _ , PeweHHe :aTo r o ypaBHeHHSI MO)!{ HO 
H dr r=R ell( R) 

N 

t!P8 LlCT8BHT b B B ll :.l8 

rae ~ a' E 1 . 
- '" 

z c 1 ~ a 
1

k cos ( Q " + k N ) ¢ 

4 

/5/ 
+ c2 ~ 

. oo 
a 2" s in(Q,+ kN) r/>, 



'-

K oacp¢HuHeHT bi 8 
2k 

/7 I 
OIIpe.o:enSieMb!9 peKyppeHT--Hb!MH COOTHOW9HHSIMH 5b!CTpO YM9Hbwa-

/, IIOaTOMy B rrepBoM · npH5IIH:>K9HHH MO:>KHO C'IHT8Tb 8KCH8I!bHb!9 KOIIe-

5aHHSI rapMOHH'IeCKHMH C '18CTOTon • BenH'IHHa aTon qacTOTbi orrpe.o:enSieTcSI Bbtpa:>Ke-

HHeM 

2rr 
COS N Qz 

r.o:e 

2rr cos __..J 

N 

. 2rr .I-A 
17 2 sm7!T v 

.,jA-~N 
2rr .,jA 
N 

B = 

1 4 A -N' 
€R 
.\ 

/7 I 

npe.o:cTaBIISISI neByro H npaByro 'IBCTH Bb!p8:>K9HHSI /7/ B BHD:e CT9II9HHb!X pSID:OB H orpaHH'IH

BBSICb nepBb!MH 'IIIeHBMH, nerKO IIOIIY'IHTb I!pH5IIH:>K9HHyro cpOpMyny D:IISI OIIpe.o:eneHHSI 'laCTOTb! 

BKCHa .TlbHb!X KOIIe5aHHA 

2 R 2 
(U--J+%]. 

N.\ 
- n + /8/ 

npH M8Ilb!X Q,. H ( TO'IHOCTb 3TOA cpOpMyiibl COCTBDIIHeT 1- 2%, - 'ITO BIIOIIHe D:OCTaTO'IHO 

D:IISI pSID:8 npaKTH'I9CKHX pac'leTOB. no cpOpMyne /8/ 5b!II8 paCC'IHTaHa 'laCTOTa 8KCH8I!bHb!X 

KOIIe5aHHA BD:O~b pa.O:Hyca, npHBe.O:eHHBSI Ha pHC. 6, IIpH'IeM n H HaXOD:HIIHCb IIO 

COOTBeTCTBYIOWHM KpHBbiM, KOTOpbte 5btnH IIOIIY'I9Hb! H3 H3MepeHHA MarHHTHOrO IIOIISI Ha UHK-

IIOTpOHe, 

§ 3. V!sMepeHHe 83HMYT8IlbHOn I!pOTSI:>K9HHOCTH cryCTKa 

3a.o:aqa OIIpe.o:eneHHSI a3HMYT8I!bHOA I!p0TSI:>K9HHOCTH cryCTKa npe.O:CT8BIISI9T 3H8'1HTei!bHble 

3KCnepHM9HT81lbHbJ9 Tpy .o:·HOCT H, o5yC110BIIeHHbl9 M a110A D:11HT9 I!bHOCTbro crycTKa 10- 20acex, 

M81lbJM 3H8'19HHeM H3MepSI9MOI'O TOKa } "'20 MK8 1 a TaiC:>Ke 3Hil'IHT9I!bHbJM ypOBH9M IIOM9X OT 

Bb!COKO'IBCTOTHOI'O IIOIISI Ha H3MepHT9I!bHOM 3119KTpOD:e. 

Ll IISI H3MepeHH SI npOT SI:>K eHHOCT H cryCTKB HCII011b30Ba IICSI IIOD:BH :>KHbiA 30HD: C MH weHbl01 

II011HOCTbiD rrepeKpblli&IOW9H ·IIY'IOK, npH 3TOM cpOpMa HMIIYIIbC8 TOKB Ha MHWeHH COOT&eTCT

ByeT asHMyTai!bHOMy pacrrpe.o:eneHHro rrnoTHOCTH sapSI.o:a B crycTKe Ha pa.o:Hyce MHweaH. BsH

.o:y pa.O:HBUHOHHOA OIIBCHOCTH H3MepHTe11bH8SI annapaTypa paCII011aranaCb Ha 3H8'1HT9I!bHOM y.o:a

neHHH OT yCKOpHTeiiSI .H CHI'~811 C MHW9HH nepeaaBaiiCSI IIO K08KCH8I!bHOMY Ka5enro .• MeTOD: 

l:!bJD:eiieHH.51 CHrHana 38 C'I9T 50IIbWOrO COI!p0THBII9HHSI yTe'IKH MHWeHH1 BBHD:Y Manon D:IIHTenb

HOCTH HMnynbca 1 aerrpHro.o:ea, .o:a:>Ke ecnH pacnono:>KHTb cornacyrowHA KBTOD:HbiA noBTOpHTenb 

B aenocpe.o:CTB9HHOn 5IIH30CTH OT MHW9HH, L!eACTBHT9I!bH0 1 9C11H D:OflyCTHTb Bp9MSI HapaCTa-

HHSI T "' 2,5 RC "' 5,0 HCeK, TO y:>Ke npH R = 500 OM BXOD:HBSI eMKOCTb D:OI!:>KH8 

5b!Tb MeHblll9 4 ncp. 8 CBSI3H C 3THM ocywecTB11SI11CSI pe:>KHM 5eryweA BOI!Hbl B Ka5ene rry-

TeM BKIIID'I9HHSI cornacyrowero COI!pOTHBIIeHHSI, KOTOpOe OD:HOBpeMeHHO SIB11SIII0Cb COI!pOTHBI!e-

HH9M yTe'IKH MHW9HH H pacnonaraiiOCb Henocpe.O:CTBeHHO Ha BXOD:e H3MepHT9I!bHOI'O YCHIIHTe

I!SI c 501lbWHM KoacpcpHuHeHTOM ycHneHHSI. Eno K-cxeMa H3MepeHHA noKasaaa lia pHc. 1. YcH

IIHTenb C pacrrpe.o:eneHHblMH napaMeTpaMH o5ecne'IHB811 BpeMSI YCT8HOB1JeHHSI 3 HCeK H KOacp-

3 
cpHUH9HT yCHII9HHSI OKOIIO 10 , OCUHIII!Orpacp HM911 'lyBCTBHT911bHOCTb 1 a/eM I!pH BpeMeHH yc-

T8HOBII9HHSI 7 HCeK H CKOpOCTH pa3B9pTKH 20 HCeKICM, 

L!IISI yMeHbW9HHH BbiCOKO'IBCTOTHbiX HBBOD:OK Ha MHW9Hb OH8 5b!II8 38Kpb!T8 BOIIbc\:JpaMO-

5 



Bb!M 3KpaHOM 38. HeK1IIO'IeHHeM Y3KOfi IUe1!H, 'lepe3 KOTOpyiO 'laeTHUbl IIOIISA8.IOT Ha H3MepH

Te1!bHYIO MHllleHb. 3KpaHHpOBK8. MHllleHH 3H8.'1KTe1!bHO eHH)!{aeT BbieOKO'IaeTOTHb!e H8.BOAKH, 

0AH8.K0 1 HHTeHeHBH-OeTb IIy'IK8. IIpH 9TOM eHH)KaeTeSI He 6onee '!eM B .2-3 paaa. Vf3MepeHH8.Sl 

OIIHeaHHb!M MeTOAOM IIpOTSI)!{9HHOeTb eryeTKa Ha p8.31!H'1Hb!X paAHyeax yeKOpHTe1!SI IIpHBeAe

Ha Ha pRe. 2. Ll1IHT91!bHOeTb eryeTKa y OeHOBaHHSl IIpH H3M9H9HHH paAHyea OT 25,5 eM AO 

55 eM H3M9HSI1!8.eb OT 5 HeeK AO 20 HeeK /e yqeTOM II0110eb! IIpOIIyeKaHHSI yeH1IHTe1!SI H oe

UH11110rpact>a/. Vf3 pHe . 2 eneAyeT, 'ITO AH8.118.30H H3MeHeHHSl 8.3HMyTa1IbHOfi IIpOTSI)!{9HHOeTH 

eryeTKa ne)!{KT B rrpeAene tl¢ = 36- 60°. 

§ 4. MeTOA H3MepeHHSI 'laeTOT eB060AHb!X K01!e6aHHfi 

VJ e ii01!b30Ba1!eSI pe30HaHeHblfi MeTOA B036y)!{AeHHSl eB060AHb!X K01!e6aHHA e IIOMOIUb!O 

BH 9 lll H9!"0 91!eKTpH'IeeKOJ"O II01!SI. 

YpaBHeHH:e, orrHebiBaiOruee H3MeHeHRe aMII1IHTYAbi aKeHanbHb!X Kone6aHHlt B sneKTpK'Ie-

eKOM 11011e, HMeeT BHA: 

Z+w 2 ·z, • 
e&. 

m 
cos w t, /9/ 

rAe & • w - H8.11pSl)!{9HHOeTb H 'laeTOTa 31!eKTpH'19eKOJ"O 1101ISI, W,. = 2rr Q,. • [
0 

• 

B peaoHaHeHoM enyqae qaeTHoe pellleHHe /9/ MO)!{HO aarrHeaTb 

z e &,. . 
sin w t . 

" 
/10/ 

2m w,. 

Bo3MYIU8.IOIUee 3119KTpH'19eK09 11011e e03A8.B8.1!0eb e IIOMOIUb!O ABYX 91!eKTpOAOB, paeii01JO )!{eH

Hb!X eHMMeTpH'IHO OTHOeHTe1!bHO 111IOeKOeTH op6H:Tbl. Vf3 /10/ B KB8.3HeT8.l!HOH8.pHOM IIpH61!H-

)!{ eHHH yBe 1IH'IeHHe 8.MII1IHTY A bl aKeH8.1IbHb!X K01!e6aHHA OIIpeA91IgeTeSI Bb!p8.)!{ eHHeM 

z 

rAe U -HaiipSI)!{9HHSl Ha 31IeKTpOAaX, 

1 

2 Q. 

d -paeeTOSIHHe M9)!{AY 31!9KTpOA8.MJI; 

u 
v 

e . t-. R 

d 

e , 6. R -a3HMyTa1!bHaSI H paAH8.1IbH8.Sl rrpOTSI)!{9HHOcTH aneKTPOAOB. npH o. 

/11/ 

= 0,15, 

V = 30 Ka, d = 2 eM, tlR = 2 eM, Z = 1 eM, e = 15 eM. H eo6xOAHMaSI 

Be1!H'IHH8. H8.IIpSI.>KeHHSI H.a 31!eKTpOAaX 

U = 400 - 600 B. 

KoHeTpyKTHBHaH exeMa sneKTpOAOB rrpHBeAeHa aa pRe. 3. 6b!COKO'laeTOTHOe qarrpH)!{eHKe aa 

31!eKTpOA8.X e03A8.B8.1!0eb IIpH IIOMOIUH reHepaTopa C C8.MOB036y.>KA9HHeM, exeMa KOTOpOrO 

rrpKBeAeHa aa pile. 4. LlKarraaoa 'laeTOT reHepaTopa 0,5 - 2,5 Mru. LlnH ycTpaaeHHSI aoa-

MO)!{Hb!X IIOMeX IIpH H3MepeHHSIX 9TOT reHepaTop paeii01!8.!"8.1!CSI BA8.1IH OT yeKOpHT91!SI Ha 

nynbTe yrrpaaneHHSI. CaSI3b reaepaTopa c OTK1IO!lSIIOIUHMH aneKTpOAaMH ocyruecTansrnacb KOaK-

eH8.1IbHb!M Ka6eneM A1IHHOlt 15 MeTpOB e B01IHOBbiM eorrpOTHB1!eHH9M 1Y 
0 

= 150 oM • Bnaro-

A8.pSI 9TOMy perynHpOBKB. OTK1IOHSIIOWero H8.IIpS1)!{9HHSI H H3MepeHHSI 'laeTOTb! llpOH3BOAH1IHCb 

Ha 6e30118.CHOM paeeTOSIHHH OT yeKOpHTe1!SI. Ll1ISI HeK1IIO'IeHHSI B1!HSIHHSI OTpa)!{eHHSl B KB.6ene 

H8.11p SI)!{9HHe H3MepSI110Cb H9110CpeACTB9HHO Ha II118.eTHHaX H IIOAA9p.>KHB8.1!0eb IIOCTOSIHHb!M B 

6 



npouecce onper:teneHHSI qacToT perynHpOBKoA pe:lKHMa reHep'aTopa. npH noMOIUH pacTSIHyToro 

AH8.f!8.30H8. '18.CTOT B H3MepSieMOlt o6naCTH TO'IHOCTb yCT8.HOBKH '18.CTOThl UhlJ18. AOBer:teHa UO 

~ 0,5 % . .LlnSI YMSHbWSHHSI BJlHHHHSI Bb!CWHX rapMOHHK reHepaTOp 6bin nOCTpOeH no AByX

TaKT HOlt c x eMe, .LlnSI HCKJliO'IeHHSI BJlHSIHHSI 9<i:J<i:JeKTa BTOpH'IHOlt 9MHCC!IH 9JleKTpOHOB Ha 9JleK

T p0Abl f!0A8.B8.J10 Cb liOJlO:lK HTeJlbHOe CMei.UeHHe + 100 B, 'ITO Cyi.UeCTBQHHO yny'IWHJlO TO'IHOCTb 

H3MepeHHSI liO JlO :lK eHHSI pe30H8.HCa, 

ll 5. 3KcnepHMeHT8.JlbHhle HCCJleAOBaHHSI 

Pe30H8HCH8SI '18.CTOTa, COOTBeTCTByiOI.U8.SI '18.CTOTe 8.KCH8.JlbHhlX KOJ1e6aHHlt, onper:teJ1SIJ18.Cb 

liO MHHHMYMY TOK8. Ha H3MepHTeJ1bHOll: MHWeHH, KOTOpaS! pa3MQJ.U8.J18.Cb Me:lKAY OTKJlOHSIIOI.Uil

MH 9JleKTpOA8.MH, Y13MepHTeJlbH8.SI MHWeHb 6hlJ18. BbinOJlHeHa H3 T8.HT8.J18. H yKpenneHa Ha TSH

T8.J10BOM CTep:lKHe AJlHHOll: 1 MeTp, ynnOTHeHHOM Ha Hapy:lKHOM KOHUe WTOKS lip06HHKa, Ta-"· 

K8.SI KOHCTpyKUHSI li03BOJ1SIJ18. pacceHB8.Tb 6e3 OXJ18.:lKAeHHSI MHWeHH MOI.UHOCTH AO 200 BaTT, 

.LlnH Bb!SICHeHHSI B03MO:lKHOCTH BJlHSIHHSI Ha H3MepS!eMyiO BeJ1H'IHHY pe30H8.HCHOlt '18.CT0Tbl 

yMeHbWeHHSI TOKa ny'IKa B o6naCTH OTKJlOHSIIOI.UHX sneKTpOAOB 6bin8. Bb!liOJ1HeHa cepHH 9KCne

pHMeHTOB npH p8.3JlH'IHb!X HSlipS!:lKeHHHX Ha sneKTpOr:taX. 6bin0 YCTSHO BJ1eHO, 'ITO B03MO:lKHOe 

H3MeHeHHe pe30H8.HCHOlt '18.CT0Tb! B 9TOM cnyqae He npeB,b!WaeT OWH6KH H3MepeHHSI, 

Ha pHC, 5 lipliBer:teHa _38.BHCHMOCTb TOKa Ha H3MepHTeJ1bHOlt MHll!eHH OT '18.CT0Thl B03-

6y :lK A8.IOI.Ue ro sneKTpH'IecKoro nonS! Ha pa3HbiX par:tHycax ycKOpHTenSI. AHanH3 9THx xpHBbiX 

f! OK 8. 3biBaeT, 'ITO TO'IHOCTb onper:teneHHSI '18.CT0Tb! SKCH8.JlbHb!X KOJ1e6aHHlt no MHHHMYMY HH

TeHCHBHOCTH cocTaBnSieT 2,5 -5%. Ha pHc. 6 npHBer:t·eHhl 3Ha'leHHSI 'laCTOT cao6or:tHbiX Kone-

6aHHll:, KOTOpbie 6biJ1H onper:teneHbi no sTHM KPHBbiM. CnnOll!HOA nHHHelt Ha pHc. 6 H3o6pa:lKe

Ha pac'leTHaSI 38.BHCHMOCTb '18.CTOT KOJ1e6aHHll: BAOJlb par:tHyca, nony'leHH8.SI H3 Bb!pa:lKeHHSI 

181. 

.LlnS! y a e nH'IeHHSI TO'IHOCTH H3M epeHHSI pe30H8.HCHhlX '18.CTOT, He06XOAHMOlt AJlSI HCcne

A OB8.HHSI s<i:J<i:J e KTa npocTpaHCTBeHH OrO 38.pS!A8. nyqKa, 6hlJ1 HCI!OJ1~30B8.H M e TOA, He Tpe6yiO

I.UH ll: f!OCTpOeHHSI pe30H8.HCHb!X KpHBb!X, Y:aCTOTS Onper:teJ1SIJ18.Cb Henocper:tCTBeHHO no MHHH

M8.JlbHOMY 3Ha'leHHIO TOKa Ha MHll!eHH C nocner:tYIOI.Uelt CT8.THCTH'IeCKOlt o6pa60TKOlt 50J1bWOrO 

'IHcna H3MepeHHil:. Onper:teneHHe peaoHaHcaoll: 'laCTOThl a OAHOil: TO'IKe no3aonHno a 3HS'IHTenb

Ho ll: CTeneHH H36e:lK8.Tb Oll!H60K, CBSI38.HHb!X C BJlHSIHHeM B.03MOmHhlX MSJlhlX HQCTS6HJlbHOCTelt 

B pa6oTe YCKOpHTenSI B npouecce H3MepeHHSI, 3Ta MeTOAHKS IT03BOJ1HJ18. AOBQCTH cpeaHeKBaa

paTH'IHyiO Oll!H6Ky sKcrrepHMeHTa ao aenH'IHHbi 0,5 -1%. Bnaroaapg 3HS'IHTenbHOMY yMeHb

ll!eHHIO OWH6KH B H3MepeHHH pe30H8.HCHOil: 'ISCTOTb! CT8.J10 B03MO:lKHb!M BbiaeneHHe s<i:J<i:JeKTa 

npOCTpaHCTBeHHOrO 38.pS!aa. Y13MeHeHHe '18.CTOTbl CB060AHb!X Kone6aHHil:, orrpeaenSieMOe 9THM 

s<i:J<i:JeKTOM, H8.XOAHJ10Cb H3 Bb!pa:lKeHHSI 

/12/ 

r r:t e cpeaHee 3Ha'leHHe pe30HSHCHOil: 'laCTOThl rrpH MHHHMSJlbHOM TOKe /lMKa/; 

~ -cper:tHee 3HS'IeHHe '18.CT0Thl rrpH 38.A8.HHOll: f!JlOTHOCTH rrpOCTpaHCTBeHHOrO 38.pS!A8., 
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Ha pHc. 7 rrpHBe.aeHhi peaynbTSTbi axcrrepHMeHTallbHOro o rrpe.aeneHHSI ~.Jo rrpH nnoT
Q" 

HOCTH .JlOTOKS, COOTB9TCTBYIOutel!. 20 MKS HS p831IH'lHb!X pa .aHyCSX YCKOpHT91ISI, 

BepTHK81IbHb!l!. pa3Mep llY'lKS HS pa31IH-'lHbiX pa.aHycax COCT8B1ISI1I 1,5-2 C M, 83HMYT81Ib 

H bll!. p83Mep llpHBe.aeH HS pHC, 2, 8Mll1IHTY.ll8 BbiCOKO'l8CTOTHOI"O YCKOpS! !Oll{9I"O H8llpS!>K 9HHSI 

rro .a .aep>KKBanacb He_H3MeHHol!. B rrpouecce H3MepeHHSI Ha ypoBHe 35 Ks. ViaMeHeHHe rr n oTHOCTH 

rry'lK8 llpOH3BO.O:H1IOCb pery1IHpOBKOJ!. pe>KHM8 !!"OHHOI"O HCTO'lHHKS. 

Kax BH.llHO H3 pH c. 7, a¢¢exT rrpocTpaacTBeHaoro 38pH.aa B 2-3 paaa npeBbiwae T c p e.a

Hexaa.apaTH'lHYIO OWH6Ky orrpe.aeneHHSI pe30H8HCHOJ!. 'l8CT0Tb!, Yae1IH'l9HH e a<iJ<iJe KTa H8 M81I b!X 

pa.aHycax, ITO-BH.llHMOMY, CBSI3aHO C M81IOl!. 83HMYT81IbHOl!. llpOTSI>KeHHOCTbiO cryCTKa I CM, 

pHC. 2 I, a TSK>Ke c yMeHbweHHeM qacTOTbi sepTHKS1IbHbiX xone5aHHl!. • 

.Ll1ISI llpOB9pKH 3aBHCHMOCTH a<iJ<iJeKTa OT ll1IOTHOCTH llpOCTp8HCTBeHHOI"O 3apH.aa 6 b!1I8 

Bb!liOnHeHa ce!JH.SI 9KcrrepHMeHTOB no onpe.aeneHHIO aaBHCHMOCTH a¢¢exTa oT TOKa rryqxa. Ha 

pHC, 8 rrpHB9.ll9Hbl pe3y1IbT8Tb! H3MepeHHJ!. B91IH'lHHbl ~ .llll.SI .asyx pa.aHyC CB yCKOpRT91ISI , 

Kai< cne.ayeT H3 pHC, 8, B rrpe.aenax OWH50K H3MepeHH.SI HMeeT M9CTO 1IHH9l!.Ha.SI 38BHCHMO CTb 

9cPcP9KT8 OT llliOTHOCTH ny'lKa, 'ITO COI"1I8CY9TCSI C peayllbTSTSMH TeOpeTH'leCKOI"O p8CCM0Tpe

HH.SI, H31IO>K9HHb!MH B . § 1 . . 

38K1IIO'l9HH9 

Peay nbTaThi pa60Tbi rro.aTBepm.aaiOT , 'ITO a¢¢eKT rrpocTpaHCTBeHHoro aap .sr .a a B H a oxpoH 

HbiX URKliOTpOHaX C Bb!COKOJ!. HHT9HCHBHOCTbiO llY'lK8 MO>KeT cywecTB9HHO CK838TbCH Ha BenH

'lRHe npe.aenbHOI"O TOKa B YCKOpHTen.srx TaKOI"O THlla, B peay1IbTaTe 9TOI"O a<iJ<iJe KTa llpOHCXO

.aHT TaK>Ke H9KOTOpOe npOCTp8HCTB9HHOe CMer.ueHHe 30H pe30HSHCHOI"O B38HMo.aeil:CTBHSI KOll e -

~SHRl!., 

AsTOpbi Bbipa>KaiOT 6naro.a apHOCTb rpyrrne, o5cny>KRBSIOutel!. ycxopHTe1Ib, aa yqacT He B 

H 3 M epe_HH_Hx H o6ecne'leHHe 6ecrrepe6ol!.aol!. pa6oTbi y cxop HT e nH. ' 
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