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1. BaegeHHe 

4>H3H'IeCKHe aKcnepHMeliThi s JlHanaaoHe ·aHeprHii 20-50 Mas '!:aCTO 

Tpe6yiOT 6onee Bh!COKOH CTenelJH MOH09Hepi'9Tii'lliOCTH ny'IKa 'laCTiiU, '19M 

Jl89T 06bf'lllhlii UHKnoTpOlio CaMhiH npoCTOii MeTOJl yny'IIIICliHH MOH091Iepre

TH'IHOCTH Sh!S9Jl9HliOI'O H3 UHKnOTpOHa· ny'IKa - 1iCUOnh30S8li1i9 M8I'HiiTHOI'O 

aHanHaaTopa. B aacTostmee speMst yJKe nony'leHo paapemeHiie ~- JO -~ 
Ep 

OnHaKo MeTOJl OBstaaa co aaa'lliTenbHOii noTepeii liHTeHCHSHOCTii ny'IKa 'lac-

TliUo 

CymecTsyeT S03MO>KliOCTb MOHOXpOM8Tii38UiiH ny'IKU 6ea UOT9pb KOppeK

UHeii OTKnOHCHHst 9Hepi'Hii ~aCTUU npH UOMOllili Jl06aSO'IIIOI'O pe30IIUTOpa. 

'4aCTJIUhl ny'IK8 paanenstiOT-Cst no 9HeprHstM SliyTpH pe30li8TOpa, K8K SO spe-
/1/·.·· · .... ·. /2/, .. 

Melin ., TaK H s npocTpaHCTBe ~ BpeMeHHoe paanenea11e 'laCTHU. paaHbiX 

/3-5/ 
9li9pi'HH S p_e30!18TOpe UOJlp06liO o6cyJK)lanoCb B o npli UOMOIIIH 9TOI'O 

L'lEP -4 
MeTona· nnaHHpyeTcst. nony'IHTh · aaepreTii~eCKHii paa6poc ny'IKa E - 4. JO • 

p 

C.· npyroii. c"i'opolihi, npocTpaHcTseaaoe paaneneHiie 'laCTHU pa3HhiX aHeprHii 

06CyJKJlanoCb S CSst3H C MOHOXpOM8TH38Uii9H ny'IK8 llHHeiiliOI'O yCKOpli_Te-

/2/ L'lf . JO -2 
mt no E - . 

B HaCT;stmeii pa6oTe ·uccnen·osaHhi soaMoJKHOCTii nocnenHero MeTona 

nnst nony'leHHst·cymecTseaHo 6onhmero aHepreTii'ICCKoro paapemeHHst 

3 



11E -4 · • 11E y .. -::_ 2. 10 ), ecnrr. aaqaJibHhiH ny'iOK yiKe rrMeeT ..:::=1!. 
P . EP 

=2.10-3, 
' 

KaK, HanpHMep, B cnyqae H30XpOHHhiX llllKJlOTpOHOB, llJlSI KOTOph!X yny'illieHHe 

MOHOSHepreTH'iHOCTH Ha nopSillOK 03H8'i8eT cymeCTBeHHOe paCllillpeHile aKcne-
. . 

p1!MeHT8JlbHhiX B03MOiKHOCTeii: YCKOpllTeJlSio -C llpyroii: CTOpOHbi; IIHTepeCHO.-

o6CyllllTb B03MQ)KHOCTII HCnOJlb30B8HHSI MeTOll8 llJlSI MOHOXpOM8THaaUIIH nyq-

11E 10 -2 
KOB KJ18CCH'ieCKHX UHKJlOTpOHOB, HMel011lHX ~ - • 

. EP 

2. TipllHUHn MOHOXpOM8TH38UHH 

I10HHOOnTH'ieCK8SI CHCTeMa, COCTOSil118SI H3 8H8JlH38TOpa Bh!COI~Oii: llllC

nepCHH n peaoaaTopa, noKaaaaa Ha pnc. 1. HaqanhHhiii: ny"'oK xapaKTepnay-

eTCH ropH30HT8JlbHhiM 8MIITT8HCOM £I= ~i ~,' , paa6pocoM no rrMnynhcy 

211 1 j H llJlHTeJibHOCTblO HMnynbca 2 (J I o · TioaTOMY H8'i8JlbHhie napaMeTphi 

x/ 
'iaCTHU neiKaT B cnetlyromrrx npetlenax: 

-~I < X I< ~I - 0 1 <v1 < 0 1 

-~; < x; <~; -111'<8, < 11, ( 1 ) 

3tleCb X H X' - OTKJlOHeHne TpaeKTOpHH "18CTIIU. OT rnaBHOii: TpaeK-

TOpllH n ero nepBaH nponaBOllHaSI B lleKapTOBoii: cncTeMe KOOpllnHaT, v 

BpeMeHH8SI KOOpll1IH8Ta 'i8CTHUhl no OTHOllieHIIIO K cepellHHe cryCTKa H 

o · = -..A.R. - oTHocnTenbHoe OTKJIOHeHne nMnynhca oT cpetlHero. 
p . . ~ 

CncTeMa BhiCOKOii: tlrrcnepcrrn D=l1x_i!_ MOiKeT 6hiTb onncaaa MaTprrueii: 
. . /6/ l1p 

nOJIHOro npeo6pa30B8HIISI CIICTeMhl , KOT0p8S1 B TO'iKe I}JoKyCa BHyTpll 
. . 

peaoHaTopa llJISI ropnaoHTanbHoro HanpasneHIIH rrMeeT cnetlyromnii: BHll 

x/ . 
I1HlleKC OTHOCHTCSI K H8'i8Jly CIICTeMhi, HHlleK<? f ·- K KOHUy o 

4 

., . 
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t 
j 
ij 
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·>\ . 

I 
I 
I 

-.1 

I 
I 

"/ ..... 
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6Ee - z·.lo -3 ~ HMeeT. E. _ , 
' p . 

, ,lln5I KOTOpb!X ynytiUJeHHe 
. . . 

3eHnoe pacUJupeuue aKcne-

,fi CTOpOIIbi; HIITepeCHO .. 

MOIIOXpOM8TH38UHH nyq

•J0-2 

H 

JlH38TOpa Bb!CO~Oll .llHC

IIblll ny'IOK XapaKTepH3y

pa36pOCOM. no HMUYJibCY 

1y ui:ttiaJibHhie napaMeTphi 

( 1 ) 

:TeMe Koop.nunaT, v 

3pe,llHHe·crycTKa U 

OT · cpe.nuero. 

6b;Th onucaua MaTpuueil 

)'IKe cpoKyc~ .BHyTpJ:i 

~; cne.ny~rirHil BH.ll 

~IH,lleKC f ·- K •KOIIUY • 

1 

5 
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X I c · s=o· D 0 X; 

I C' 'S' ·D' 0 x'; XI 
= . 

0 .I ; C·~'=1, 
8 0 0 1 0 (2) 

I I 

el p a T J. e; 

f - pa3HliU8 M9}KilY t:tmUi:BMH TpaeKTOpHH 'i8CTHUhl H rnaBHOH TpaeKT0..: 

puu. Paaauua BO BpeMeHH · Memt:ty qacTHirell:, Ha'iHHaJO!Ileii ABHmeaue no rnaB-

HOH TpaeKTOpHH BO BpeMR t = 0 1 H t:tpyroll: 'i8CTHUeii, CTapTl!O!Ileil: H3 

H_aqana CHCT9Mbl BO Bp9MR t = v
1 

HMeeT BUll: 

C KOOpt:tHH8TOH X 1 rrOA yrnoM X '1 1 ._, 

VI v 1 + /c (o 1 (r -L) +PX;+ax~ (3) 

L f3 
TA u /7 I 

f'Ae - t:tnHHa CHCT9Mbl 1 c - CKOpOCTb 'i8CTHUo ,n3 MaTpH'iHOH TeOpHH 

cnenyeT p = CD'-C'D H a =-S'D. x 1 - Koopt:tHHaTa qacTUUhi aa KOHUe 

CHCTeMbl Orrpet:tengeTCR B nepBOM rrOpRAKe K8K 

XI = c X I + D 0 I (4) 

YBenuqeaue B x -aanpaBneauu t:taercg BenH'iHH9ii M "= C • Hauoonee 

uenecooopa3HO IICrrOnb30B8Tb B K8'i9CTBe CHCT9Mbl ~b!COK~H AHC~ep~HH .c~C

TeMy C yBenH'ieHHeM ( = 1 ( 0003Ha'ieHHbiM .HHA9KCOM "1 ") 1 rronyqeHHhiM 1 

HanpHMep, B 8HTHCHMMeTpH'iHOH CHCTeMe, CBOHCTBa KOTOpoll: AOCT8TO'iHO 
/8/ u • '· • •' 

H3y'ieHbl ( HanpHMep, ) • B T8KOH CIIC'feMe AHCrrepCHR MOmeT perynnpo-

B8TbCB C ITOMO!Ilb!O H3MeHeHHR. lPOKYCHbiX paccTORHHH B aaqane H Ha KOHUeo 

B xopoweM npuonnxceann cnpaBe_!inuBo ypaBaeaue 

D = D, Mx 

.. .J.~ 

~· -~ 

u.· = -Dj 
_ .. .,. .. 

• 6 

(5) 

' ,j 
I 

I 
·i 
J 

. 1..' 

l 

. I 

.. -

CaMblH .. rrpOCTOH . cnoco6. KOppe~UHH 'i8C:THU ;pa3HblX 

aTo npnMeaeane npRMoyrol1haoro peaoaaTopa c rnrroM Bl 
Koneoaaull: (H

201
) • ·Ha pnc.-2 .noKaaaa peaoaaTop:c.J: 

H c/' • HanpRmeHHOCTb ane_K;pn'ieCKOI"O nonR 

T8KOI"O pe30H8TOpa eCTb lPYHKUHR.BpeMeHH H 

. OCR nyqKa B - X -HarrpaBneHRH 

Er Era· 'Sin 
2rrx 

.a 

Cos i;t' 
T 

B•Cpet:tHeii. 

paCCTORHHR 
4 ',• 

' ' - . . . . -

llnnaa BonHhi Koneoaanll: A . CBR3aHa · c nepnot:toM T ·!pop 

A = cT , 

a c paaMepaMR peaoaaropa ·!lJopMym)ll: 

(.1._)2= (_LJ2 
A a 

+ (_!_ )2 
cl . ·' . 

Ecnn ny'ioK B peaoaar?pe nemHT B o6nacru nuileiiaoii a. 

v V 2.rrx ·c 2rrt 
0 -- OS·--

. a T 

rne V 0 - MaKCHManbHaR aMnnuTyna BhiCOKO'iaCTOTHoro 

creaKaMH peaoaaropa. 

flpoxomneaue qacTHU nonmao HMeTb Mecro BO Bpe 

aanpgme_ansi. KoMneacaunR aaeprern~~cKo~o 'orKnoaeHHS 

ecnn Ha KOOpAHHaTe rrpOXOX{t:teHHR 'i8CTHU 'iepe3 peaoaa· 

aanpg~eane B peaoaa:ope .V = -llEP. Ore~~~. cnenyeT ( 

nponeTa qacruu B peaoaarope) ycnoBne KOMrreacauun_ · 

DV0 

E a 
p 

.rr 

7 



(2) 

:TIIUbl .II I"'Jl8BIIOH TpaeKT0...: 

Haromeii. JlBHmeiiue no I"' naB-

CTIIUeii, CT8PT?'!Omeii. II3 

•H X I ITOJl YI"'JIOM x '1 , 

) ' (3) 

. 171 
ru. ,I1s OMaTpH'IIIOii Teopuu 

i8T8 '18CTIIUbl liB KOI!Ue 

(4) 

HII9ii M x,;; C • Hau6onee 

I BbiCOKC>_H JliiC~ep~IIII . Cl!C.:.. 

OM "1 "), nonyqeiiiibiM, 

18 KOTOpoii Jl0CT8TO'IIIO 
.. 

repcug MomeT pei"'y nupo-

ruii B II8'18Jie II.Ha KOIIUe. 

(5) 

.. ··--.1· 

i 
j 

I 

: . . . . 
CaMbiH npocTOH cnoco6 KOppeKUIIII qa~TIIU pa31Ib!X SIIepi"'HH B ny'IKe -

STO np!IM91I9IIII9 npHMOYI"'OJlbHOI"'O pe30H8TOpa c· TIIITOM BbiCOK0'18CTOTHbiX 

Kone6aHHii (H 201 ) • ·Ha puc. 2 .noKasaii pesoHaTop c pasMepaMH a , b 

H J · • H anpgmeHIIOCTb ane.K;puqecKoi"'o nong B: cpeJliieii nnocK:ocTH ( z = 0 ). 

TaKoi"'o pesoHaTopa ecTb cpyHKUHH BpeMeiiH II pac91-o.HIIHH TpaeKTopuu oT 

.. OCH nyqKa B. X -uanpaBJI91IIIH 

2rrx 

.. a 

. irrt ·. 
Cos---· 

T 

llnuH'a BOJIIIbi KOJie6aHIIH A CBSI38H8 · C nepHOJlOM T 

>.. = e·r , 

a c pasMepaMH pesouaTopa cpopMynoii -

( _._, ) 2 

J 

(8) 

(7) 

(8) 

Ecnu ny'IOK B pesoiiaTope nemuT B o6nacTH nuiieiiiioii sanHCHMOCTH, To 

v V 2"x Cos o -.-a--
2rrt (9) 

T 

I"'Jl9 V O - M8KCIIM8JibH8S1 8MITJIIITYJl8 BbiCOK0'18CTOTHOI"'O IIanpgmeiiHSI M9)1{JlY 

CT9HK8MII pe30H8TOpa. 

TipoX0)KJl91III9 '18CTIIU JlOJI)KIIO IIM9Tb M9CTO. BO BpeMSI M8KCIIM8JlbiiOI"'O 

uanpSimeHHH. KoMneiicaUHH SIIepi"'eTH,'IeCKOI"'O OTKJIOIIeiiHH 8 1 JlOCTHI"'aeTCH, 

ecnu liB KOOpJlHIIaTe npoxmKJleiiHH qacruu qepes pe3oiiaTop x 1 = D 81 

II8ITpSimeiiH9 B pe30II8TOpe V = -t'l.Ep• 0TC~Jl8 cne.JlyeT ( 6es' yq~Ta BpeMeiiii . . . 

nponeTa '18CTIIU B pe30II8TOpe) ycJIOBII9 KOMIT9IIC8UIIII 

E a · .(10) 
.71 
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"-tb" ~ 
""orr 

\ . 

PHC. 2. CxeMa pe30HaTopa c xapaKTepOM Kone6aunif ( H 201 ) • 

d 

'-\? 
~ \ 

nerKo suAeTb ocaosuoe. orpaHH'le~me: 'lT06hi AHcnepcuSI aaann3aTopa 

H aanpSI)Keune B pe3oHaTope 6hmu He cnnlllKOM sennKn, ueooxonuMo orpa

HH'lHTb pa3Mephi pe3oHaTopa H, cnenoaaTenbHO, ttnHHY aonHhi .\ • Ecnu 

ncnonb30BaTb oueuKy nnSI nnuHhi sonHhi A= a ( CM~ liJopMYHY (22)), :z:o 

npu6JIH3HTeJibHO 6yneT cnpaBellJIHBO COOTH01119HHe: 
' 

DV0 
-0.3 E A 

p 
( 11 ) 

nncnepCilSI aaanH38TOpa D 100 M eme TeXHJl'leCKH' peanbHa, K8K 

6yneT noKa3a!io B npunolKeHHil. :3To 3Ha'IHT, 'ITO npn aaeprHn E P =40 MaB 
. .. . x/ 

M8KCHM81IbH09 uanpSilK9HH9 B pe30H8TOpe COCTaBnSieT Yo ·=240 KB npn 

llnliHe BOJIHhl A =2 M. 0llH8KO HH)KHHH npenen llJlUHhl BOJIHhl ll . CBSI38HHJ:,IX 

C 8TUM pa3M9p0B pe30H8TOpa ll8eTCSI Jl3 ycnOBUSI, 'ITO K0Mll9HC8UHSI 8Hep-

x/B • · • 6 · · 6 . ll81IbH9llllleM H8C yneT HHTepeCOB8Tb TOJlbKO 8 COJIIOTHBSI BeJIH'lU-

Ha ll!fCnepcuH u aMnnuTyllhi aanpSilKeHnSI. 

8 

. ., 
I 
I 
l 

.] 
~-

rHH .· "'acTHu so3Mc;lKaa· ronbKO • a·.· ie'le.aHe ioil qacTH nepnot 
-. ~- : ·" - < • • • ~ ·, 

nanbaoro aanpSilKeHHSI. B ·pe3oHaTope, . rrie aanp.silKeuire :aeq 
' - - . . ~ .""' . : . ; . ---. -. . . . 

qaeTCSI or''Ma~,CHM81IbHOI'O. BpH' llCI101Ib30B8HilH TOJlb.KO· ne: -·.,. 

HanpSilKeHHsi B 'pe30HSTOpe n llJlHTenbHOCTH crycTK8 B HeC! 
. . . ,. -· . . --- ' ~- . . . . - -.-.: .· " -. . . 

raKOH npenen BbiCOK II BeneT . K CJIHlllK~M . 6onbmHM· Bennqn 
• • • ' • • • - • > • • -· • -~- - • 

·. linii ·aanpmKeHHOCTH e. pe301HlTOpe, cool-serc'iaeuuo 4Jop~yJ 
. . -- . . - .· -· - . - - -- . ,... . 

ueo6XOllHMO ll068BHTb. TpeTblO I'8p!l.i:OH_HKY uanpSI)KeHilsl B. pe 

E (x,t) 
Y. 

E 
·. ·s;' · .. 2 ;~_·.·c·.·.; .2 77:~ •.· 'r: :_s'; •. 6 rr_x_··c. .6 7T 

01 . m-.--. os---+--oJ rn --- os -
,.a ... ··.•.· ..... a. · •.•· ;_ · a_ .. -:. T 

H · B nHHeftHOH OOJIBCTH 38BHCIIMOCTil H8llpSilKeHHSI. OT X · 

( 
· ) lrrx(·. ·.· irrt . EoJ . · 6rrt .) 

EY ~,t = E01 -a-· Cos~ +3 'Eo(. Cos~:... 

OnTuMaJihHhie yc:noB~SI MOlKHO .aailTH TonbK(} npn ne'ranbHI 

nonuHTenbHaSI aueprnSI, KOTopaSI npHo6penieTCSI qacrnueil 
• • • - •• ·, • ~ • • • - • c ·.: :.- ;' -

3BBHCiiT OT speMeHH nponeTa cneAyromnM o6pa3oM: · 
- • • • • • • • • •• - ~ • <. ' • • ,. " • • ' 

lJE 
p 

= bp ·E.y-( x~,' 
. ..:.b/2'. . ... 

rly 
v 1 +b/2c{3 .. · 

=f3c .Fe: Ex(x;t)rlt. 
-~-b/2cp 

B pe3ynbTa~e aioro. ·>l:acTnua c :"~qanbHhiMil napaMe 

v
1 

, 8 1 nMeer ·nocne pe36uaropa '6ruociirenbf!oe oTKn 
. 8 E .. 
~ = 8

1 
+ ~·u npu HHTerpHpoaaunn.(14) nonyqaeM 

2EP · · ·· 

rne . 

l1,=l1,+ 

irb 

foJ 

~.P 

{l 
{3A , 

(L) 

{3'>.. X I ..• · · . · Sm 0. ( Cos ru +: v Cos 3 ru 
a 

. 
· 2rrv

1 ---· A= cT .v. 
Eo, 

T Eo 

• •. 9 



mtf (H 201 ). 

1 ~ncnepcn~ aaannaaTopa 

nnKn; aeo6xo~nMo orpa

nnay sonHhi ..\ • Ecnn 

~M. <lJopMyny (22 )), t:o 

( 11 ) 

anqecKn·peanhHa; KaK 

npn saeprnn E P =40 Mss 
.. x/ . . . . . 
~eT Yo =240 KB npn 

IIHbl BOliHbl H . CB~38HHbiX 

· qTo KoMneacaun~ saep-

onbKO a6comoTHa~ sennqn-

:I 
I 

t 
"· I 

I 
i 

l ... 
I 
1·· 

rnn qacTnu B03Momaa TonbKO. ~ .• Teqeane Totf qacTn. ~ep1to~a T cnaycon

~anbaoro aanp~mean~ a peaoaaTbpe, r~e ~anp~meane HecymecTseaao oTnn..:. 
•• w -' '. • 

fianp~>KeHHH B. pe30HaTope H ~liHT9libHOCTII cryCTKa B JieCKOlibKO HBIIOCeKyH~ 
~ o' 0 ,' 0 F ' '•, ,', ,,· 0' ,• ,' 

raKofi npe~en BhiCOK n · se~eT K cnnwKoM ·6onhlllHM• eennqnHaM ~ncnepcnn 

HliH H81IpH>K91IH~~TH B p-~~oaaiope; COOTBeT~TBe~HO <lJopJyne (11) • floSTOMY . ,·" . -·.·. . ·- ... .· . .·. 

aeo6xo~nMo ~o6aa·nTb · TpeTbiO rapMOHHKY Jianp~mean~ B peaoaaTope, aaaqnT, 
' . · .... ' ,· . . . ' '· 

. . . . . . . 

Er(x,t) "'E01 si~ 2 ;~C~s 2 "'+Eo3 .Sin 677 xCos' 6"'. 
, ·a ,. . >. o .· . a_. . T . ( 12) 

H B liHHefiHOfi OOliBCTH 38BHCHMOCTII H8IIp~:lKeHH~ OT X 

E (x~ t) 
y . 

E l1rx (C. irrt 3 E(j3 C 6rrt ) 
01 --. os-.- + --. . os --'- . 

a · . T E
0
7 ·· . T 

(13) 

0IITHM8libHbie ycliOBH~ . MO:lKHO HBHTII TOJlbKO Ilpli ~eTanbHbiX pacq~TaX. no
i' 

nonanTelihHa~ aaeprn~. KoTopag npno6peTae.Tc~ qacTnuefi a peaoaaTope, 

aaancliT OT apeMeHn nponeTa cn·e~yiOIIlHM o6paaoM: 
• • .. :. • ,', . • • ·'. c ' 

BE = bPi:.. (x,t) ely 
p' -b /2 y . · ... ,· 

. . Vf +b/2c{3 . 
·:: {3 c I,, EX (x; t )cit .. 

· JJ -b /2c p · · .! . . 

( 14) 

B peaynbTaTe s1-oro ·qacTHUi:l. c aaqanbHhiMH napaMeTpaMn x 1 x; 

v 1 1 8 I HMeeT IIOClie pe30H8TOpa OTHOCHT9libHOe OTKliOH9HHe HMIIYlibC8 

8, = B, + ~- H npn HHTerpupOBaHHH. (14) no~yqaeM 
2EP 

s,=s,· + 
Eo! f3'A_ X f 

'Sin 0. (Cos w + v Cos 3w ) , ( 15) 

~-p a 

r~e 

n irb 2rrv1 A= cT 
E03 'Sin 30 

(() )) 

{3..\ T .. E 01 'Sin 0 

·g 



~ . 

BenuquHa 8 
1 

He Mo)!{eT 6biTb paBHa Hymo OJlHOBpeMeHHO JlnSI Bcex Haqanh

HhiX ycnOBHH qaCTUU. 3HaquT,- JlOCTUI'HYTb nonHOH KOMU8HC8UUU ::mepreTuqe

CKOI'O -pas6poca H8BOSMO~HOo 
. Tipe)liiOnO)!{UM, qTO HaqanbHbie napaMeTpbl B· o6n~CTU, KOTOpa:SI )laHa 

BhiP~*eHUSIMU' ( i), pacnpe)leneHbi paBHOMepHo. TorJla us. Bbipa*eHUSI ( 15) 

H8M)l8M pacnpe)leneHue qaCTUU no OTHOCUTenbHOMY UMUynbCY Oi , KOTOpOe 

6yJleT xapaKTepnsoBaTb JlOCTU*UMyro cTeneHb MoHoxpoMarusauuu nyqKa. 

CBo6oJlHhie rrapaMeTpbi v u _w · )l(m>Kllbi 6hiTb Bbi6paHhi TaK, qTOOhi umpnlla 

pacrrpeJleneHUSI BenuquHbi 8 1 6hma 'MHHUManbHa. 

Pacrrpe)lenenne BenaquHhi Of saBRCRT oT 8 1;,1x 1 ( x1 ,01 ) n w (v1 , ol' x1 1 x; ), 

KOTopoe orrpe)lenSieTCSI ypaBHellneM (15). Cllaqana aac UHTepecyeT rrnoT-
. \ 

· HOCTb pacnpeJleneHUSI BenuquJi F(w).,Cosw+vCos 3w B 'ypaBHSHUU (15). 3aBu-

cuMOCTb 4JyHKURH .F(Ct?) ITOKaSaHa Ha puc. 3a )lnR . V =-0,2, KOTOpOe Bb!Opa-. 

HO US ycnoBUSI OITTUMHS8UHH CTeneHU paspellleHUSI CHCT8Mblo B cnyqae, KOI')la 

yBenuqeHue )lnuTenhHOCTH crycTKa B 4JopMyne (3) ·6cneJlCTBHe pas6poca 
. x/ 2 t:, . . . . . . . 

uaqanbHbiX yrnoB s 
1 

HMeeT BenuqnHy aaqanbHOfi )lnuTenbHOCTH crycTKa 

20 r• nonyqaeM TpeyronbHOe.pacnpe)leneHUe qaCTUU B SBBHCHMOCTU.OT 

w c rronymupnuofi 4"r0 1 :: 
41ral;i • KaK rroKasaao Ha puc. 36; rrnoTHOCTb 

· {3 cT 
pacrrpe)leneHUSI qacTIIU BJlOnb qiyHKUHU F ( w) , o6osuaqeaHaSI qepes p ( F ) , 

eme rrpu6nusuTenbHO nocTOSIHHa, ecnn 9Ta rronymupuHa ne*HT B o6nacTH 

-1 < w < 1 • 0TCID)la cne)lyiDT _ycnOBHSI 

201 ~ 
r 
1T 

t;; . {3 >.. 
~--

2rrry 

(16) 

TiycTb F(w)=Fo +cb( w) 
1 

TOI'Jla ycnoBue KOMneucauuu B ayneBOM rrpu6nH>KeHuu. 

IIO cP ( W) U X 1 

EoJ . {3'A. 
--· -- D F ·sin U + 1 = 0 . - 0 . 

E
0

.. a 

{17) 

x/. 
Tio cpaBaeuuro · c HUM yJlnuHeaue crycTKa us-sa aaqanhHOro pas6po-

ca suepr1m u ropusoaTanhHoro pasMepa menu Mano. 
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l 
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.( 

J 
1 
1 
l 
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\. 

I 
'I 

.~.-

I 

~ 

jF~) 

087 . I 

. ' 
O,B 10 

Puc. 3. 3aBHCRMOCTb BenuquHhi 
B·oonaCTU ... 

-~ 

n w -·~ 

F( w j JlnR v ;;,-0,2 u 

-.l<w<l. 

0TCID)l8 rrony~aeM ¢opMyny. )lnSI MaKCHManbHOH 8MIInHTYJll 

JlUCnepcnn aaanusaTopa 

V07 D = E07 bD 
E ab 

p 

{3 'A. F0 'Sin U 

llnR Manb!X BenuquH fl nonyqRM H8H)l8Hll08 paaee ycnOBHE 

6es yqeTa. ¢aKTOpa F 0 , . KOTOpbrfi xapaKTepusyeT a4J4JeKT 
. x/ ·. . 

Ta B' peSOllaTOpe• o 0)lH8KO )l0CTU)K8JIH8 Manofi BennqUHbl 

C 9TIIM Manofi l:tnlllibl pesoHaTOpa b T8XIIHqeCKII TpyJlHO C 

6onbmofi cunhr sneKl-puqecKoro ·'nong a ·pes,.oaaTope~ 3Ta 

BnUSieT· · Ha MOlliHOCTb Bq-reaepaTopa,. KOTOpbiH .non)!{eH Bl 

J:LILesoHaTooe:. 

x/h -· o HallleM cnyqae F0 =0,84 H -0,035< c/J(ill )<0,035 
.-1<w<l · . 

·u 



,eMenno nnSI ncex· natianh-

~o~rrencaunu anepreTn'Ie-

1· o6n~c.Tu,. i<oTopag · nana 

or'na R3. Dhlpa>KeHUSI ( 15) 

ry. HMITYJibCY 81 , KOTOpoe 

HOXpOM8TH38UUU rry'IKa. 

I6paHhl TaK, 'IT06hi wupuHa 

1
x1 (x

1
,81) J:i. (!)(v, ,81 ,x1 , x; ), 

la '1lac uiiTepecyeT nnoT-

, n \panHeHun ( 15). 3anu-

SI V ·=-0,2, .. KOTOpOe Bhi6pa-. 

a cucTeMhi. B cnytiae, Korna 

I) scnencTnue pa36poca 

IT~HOH nnuTeJibHOCTU crycTKa 

ICTUU B 3SDHCUMOCTU.OT 

118 puc,· 36; ·nnbTHOCTb 

o3Ha'Iei~HaSI tiepe3 p (F ) , 

llipUH8 nelKUT B . o6naCTU 

( 16) ' 

uuu n ·ayneao·M npn6nn)!<el!uu . 

(17) 

1 u3-.3a .ua<mnbuoro pa36po-
1ano. 

'l 
j, 

F(CcJ) 

0,87 

I 

0,8 
0 

Puc. 3. 3anucuMoCTb nenu'IUHhi 
a·o6nacTu 

~(F) 

as 0.81 

b) 

F( (!) ) nnSI v =-0,2 u ee pacrrpeneneHue 
-.l<(!)<l. 

0TCIO):l8 ITOJIY"!89M !jlopMyny ):lJISI M8KCHM8JibllOH 8MITJIUTYJlhl H8ITpS!lK9HUSIU 

nucnepcuu aHanu3aTopa 

E ab 
p (18) 

nnSI M8Jlh!X B9JIU'IUH 0 nony'IUM 11JiHll9l!HOe pa!J99 ycnonue KOMIT9HC8UUU ( 10) 

· 6e3 ytieTa !jlaKTopa F0 , KOTOphifi xapaKTepu3yeT a!jl!jleKT npeMeHu rrpone-
x/ 

Ta a· pe3oHaTope· • OnHaKo nocTulKeHue Manofi nenu'IUHhi (!) u CBSI3aHHOfi 

C STUM M8JIOH llJllillhl pe30ll£1TOpa b TeXHH'I9CKU TpynHO OCyWeCTBUTb U3-38 

60JibWOH CUJihl aneKTputieCKoro .·0ITOJISI i3 pe3.01!llTOpe, 3Ta B9JIU'IUH8 O'Iel!b 

BJIUSieT 1!8 MOWI!OCTb. Bti-reuepaTopa, KOTOph!H JlOJilKeH B036ynuTh KOJie6aHUSI 

a· oeaoaaiooe:·. 

xla uaweM cnyqae F0 =0,84 n -0,035< c/J(w )<0,035 
"'-l < (!) < l • 
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--;, ~_, 

i 

. ·p 

rne U 

,u 

U c:uo 
.. Q 

2 ·_-. 
rr£ 0 c E'01 abd 

-4-. AQ ., 

nonnasr aneprnsr aneKTpoMarHn:TH6ro nonsr B pe3onarope 

fn· .: 2 bd T _Eol a . , 

(Hi) 

(20) 

Q:- no6poinoctb pesonaropa (o.6wmo nonyqaeTcsi 

qacTOTa w0 =2~c:/A .l1s yc~OBHSI ~oMneH~auun: (lB) 

4 10 ) , ClJ 0 - Kpyi'OB8Sl 

nonyqaeM . . 

·" (0 c· · E!' ·a
3

. bd 

4Q · F2 {32 02 A3S;n2 0 
0 . 

(2.1) 
p = 

Mn:HHMYM _Momnocru B saBHCHMOCTH or nnn:Hhi p'esonaropa nemn:.T npu 9 := 
=1,2 ( b = J;2 tr>.. ) • OnHaKO aenU'IMHa n =1,2 He 0'!9Hb 6naronpn:SITHa ann 

-rr E - -- . _- ·_ - . 
COOTHOllleHUSl ~ B: cpopMyne ( 15) • TioaTOMY Bb16HpaeM {l =1 ,36 ( b 

136{3A .' Eoi · . -~- .- E ' 
' - ) · H. nonyqaeM nnsr _ v =-0,2: _ -~ =0,24. CooTHOllleHHe 

.·. _,- ,· . ,· EoJ -
Memny BenH'IHH8MH a H. A 38BHCHT OT Bbi6opa BbiCOTbl pe30HaTOpa J ITO 

. cpopMyne (8). Mn:HHManbH8Sl MOIUHOCTb npH naHHOll nnHHe BOnHbl A nony-

.'!aercsr B cnyqae 

. A·= J a __ 2_A 

-~--

l,l5X . 

TipH 9TOM. COOTHOlll9HHH · CTOpOH p930HaTOpa · nonyqaeM U3 ( 19) 

Vo1-D =· .:.o,65 EP A 

HB nallleM cny'!ae (A =2 M; EP =40 MaB) VoJ-D =52 MB.M. 

(22) 

(23) 

Tipu: ucnonb30BaHHH ananusaropa. c D =100 · M nanpsrmeime nepsoii . 
. . . . -

rapMOHIIKH . V
01 

=520 KB,· f.! rpeTbeii rapMOHRKii - V03 =140 KB. 3_ro _cooT-

BeTCTByeT npn: nnHHe pe30HaTOpa b =26 CM nanpsrmeHHOCTR· ~neKTpR'Ie~KOI'O 

12 

nonsr OCHOBHOll rapMOH~Kli Emax~ ·20 KB/CM .H MOIUHOCTii _B' 

p ;; 400 KB\_o . 

Y'IHTbmaR ycnoBrie KOMnencauuu (18) nnR pacnpenene1 

uMnynbcaM sa pesonaropoM, nonyqaeM B nepBOM nopSillKe n 

cnenyiOmee BJ;>Ipamenue: 

E
01

{3A · . · - x 1 . a, ¢(, 
Bf =--_-SinO (F0 Mx x1 +DB 1 ¢(c:u)) = -- + --

EPa _ D1 · F0 

B _npenrronomenuu paBHOMepHOI'O pacnpeneneHHSI '!acru 

(1) KoHe'!HaR nonyiDupHHa pacnpenenenusr uMnynbca qacruu 

K8K 

21!. f 2.i!_+ 
D! 

!!., rPmax 

.. Fo 

Ecnu nepBonaqanbHbiii pa.s6poc anepruu (xapaKrepusyeMbiii 

llOCT8TO'IHO Ma~, TO nonyqa~M nnsr orpaHR'l9HUR Ha'!anbHOll 

ycnoBHe 

·e,::; o, t..., 

KoM6Rnauusr ycnoBHii ( 16) u (26) Be.r:teT K Bepxneii rpanuu 

9MHTT8HCa 

f, = ~~ e,- < 
t...f f3 A 

~ 

B paccMarpuBaeMoM npuMepe ·c A =2 M, f3 =0,3, t... 

M8KCUM8nbHO .[{OrryCTiiMblll 9MRTT81IC f I - 5 .MM • Mpa.r:t. II < 

MaKCUManbHOll .u'nRHbl 2_ e, = 2 HCeK. TaKue BenU'!Ullbl rc 

9MHTT8HC8 R jlnHHbl UMnynbC8 MOmHO nony'IHTb B COBpeMe 
ro1 · · · 

URKnorponax _ 

13 



(Hi) 

B·pe3oHaTope 

(20) 

/104) 
1 

. W 0 - Kpyi'OB8SI 

3) · nonyqaeM 

(21) 

WHaTopa ne)KHT npH 0 = 

, oqeJib 6naronpnSITHa anSI 
,· . 

. J6HpaeM . 0 =1,36 ( b 

=0,24. CooTHoweune 

1biCOTbi. pe3oHaTopa cl no 

l nnnHe BonHbi A nony-

(22) 

aeM H3 (19) · 

(23) 

=52 MB.M. 

,M aanpSI)Ke.ime nepsoit . 

V0 j =140 KB. 3,To _cooT

;r)KeHHOCTH-. 9_!19KTpH'le_cKOI'O 

r 

I 
t 

-I. 

·r. 

j 

I 
r 
J 
.I 
I 
I. 

nonS! OCHOBHOit rapMOHHKH Em ax;;;, 20 KB/CM H MOWHOCTJI B'i-I'SHepaTopa 

p - 400 KB~• 

Y'IUTbiBaSI ycnoane KOMneacaunn (18) nnSI pacnpeneneHHSI 'laCTHU no 

nMnynbcaM 3a pe3oHaTopoM, nonyqaeM B nepaoM nopSillKe no c/l( w) H x 1 

cnenyrowee Bhipa)KeHue: 

E
0

Jf3>.. - · x 1 o1 c/l(w) 
o

1 
= ----SinO ( F0 Mx x1 +Do1 c/l( w) ) = -- + 

EPa D1 F0 

(24) 

B npennono)KeHnu paBHOMepaoro pacnpeneneHUSI 'iaCTHU B o6nacTSIX 

( 1) KoHe'IHaSI nonywupnHa pacnpeneneHuSI uMnynbca 'iaCTUU onpenenSieTCSI 

KaK 

21'1,-2.5.!_+ 
DJ 

(2~) 

Ecnu nepaoHa'!anhHbiit pa36poc aaeprnu (xapaKTepu3yeMbilf aenu'IHHOit 1'1, 

)l0CT8TO'IHO Ma:I1 - TO nony'ia~M llJISI orpaHH'i9HHSI Ha'lanbl!Oit WUpUHbl menu 

ycnoaue 

(26) 

KoM6uaaunSI ycnoauit (16) u (26) aeaeT K aepxaeit rpauuue ucnonh3yeMoro 

9MUTT8HCa 

(27) 

1'1 -4 
B paccMaTpuaaeMoM npuMepe ·c A =2 M, f3 =0,3, 1 =0,5•10 · ) 

M8KCUM8nbHO )lonyCTHMbiH 9MUTT8HC £ 1 - 5 .MM • MpilJl U cryCTKU '18CTHU 

M8KCHM8JlbHOit )lnUHbl 2_ e, = 2 HCeK. TaKue aenu'iHHbl ropU30HT8nbHOI'O 

9MHTT8JIC8 II JlJIHHbl HMriYJibCa MO)KHO UOJIY'IIITb B COBpeM91IIlbiX H30XpOHHbiX 

/9/ 
UHKnOTpOH8X • · 

13 



,· 

~ . 

! -
1. 

BbJ6op mnpHHbl BXOllHOH menu 2~; . ll M8KCHManbHOI'O yrna ~; 
onpet:ten.lleTC.Il n~ ¢opMynaM (26). n ( 16) · nncnepcnefi. D 1 aHTHCHMMeTpH'l ... 

Horo aHann:sa"ropa. Ecnn: aS .liTh· t:tncriepcn~ cncTeMbi D J .;,67 M, KoTopyiO 

MOlKHO nony'lHTb B aHaniiS8TOpe. C .pallHYCOM KpllBHSHbl' ·p 0 =1;3 M, II,· K8K 

noKasaHo B npiino:lKeHnn; Bbi6paTl:> paccToSiime i:lo K·oae'lHoro ¢oKyca, cooTBe~· ·.. . . . 
CTBYJOIUee yaenii'leiiii!O .M, =1,5, .TO IUHpllH8 ·nepBOH~'lanbHOH ~enii 2~1 ,;6MM 

II ~; =1,5 Mp8llo 

3. CBOHCTB8 ny'lK8 'l8CTIIU sa MOHOXpC)MaTopoM 

3a MOHOXpoMaTOpOM ny'lOK xapaKTejmsyeTC . .Il lliiipiiHOH 2~ = 2D!J. 1 

yrnOBb!M OTKnOHeHIIeM ~; = . ~~ . 1 a T8K:lKe p~s6pOCOM IIMUynbCa c 

" 
2

A 2~ Mx . · . · · . . 
u

1 
= • floaTOMY 9MIIT.T8HC B I'OpiiSOHTanbHOll nnOCKOCTII Sa MO-
.. . D . .. tl . . . . .· . •· . 

HoxpoMaTopoM lf = ~~ ~; =l -.-1 !isMeH.IleTC.Il o6paTHO nponopUIIOHanbHO pas-
. tlf . . . 

. 6pOf?Y aHepi'HII ny'lKa. 3To aet:teT K BepxHefi rpaHuue IICnonbsyeMqro aHep-

reTII'leCKOI'O pas6poca, ne:lKamero np1I6niisnTenbHO Ha nop.llllOK Bhime nna-. · 

HIIpyeMOI'O paspemeHII.Il IIY'lKae B .TaKOM cnyqae ropn:SOHTanbHblll 9MlJTTaHC 

IISMeHSieTC.Il oT E 
1 

=5 ~M.Mpall no l.f ·=50 MM. Mpan, HO aepTIIKanbHhifi 
. . ' . 

9MIITT8HC B npouecce MOHOXpOM8TIISaURII He MeH.IleTC.Ilo 

llpii IICnonbsoBaHIIH t:titcnepCIIII aHaniiSaTopa D =100 MM B HameM npn

Mepe iuiipiiHa ny'lKa B pesoHaTope 2~1 = 10 C!\f• KaK y:lKe npet:tnonaranocb 

B ¢opMynaX (9} ll (13), B STOll o6nacTH SaBUCHMOCTb Hanp.ll>KeHII.Il OT X 

eme nocTaTO'lHC) nuHefiHa. 

lla:lKe ManaR lliiiPHHa ny'IK8 B peSoHaTope no cpaBHeHUJO C t:tniiHOH 

BOnHbl t:taeT BOSMO:lKHOCTb pa60T8Tb peSOH8TOpOM nonOBHHiiOI'O paSMepa li 

THUOM .BOnHbl. H101 
1 

ecnii UY'lOK 'l8CTIIU. UpOXOlliiT peSOHaTOp BllOnb CTeHbi 1 

K8K UOK8S8HO Ha puc. 4. flpeuMyiUeCTBO - MeHblli8.11 MOIUHOCTb B'l-I'eHepa

Topa (B HameM npnMepe p;:; 200 KBT} 0 ·C 3TUMII_ 9MIITT8HC8MII MO:lKHO npo

BOllUTb P.ll.ll COBpeMeHHb!X .llt:tepHbiX 9KCnepuMeHTOB 1 TaK KaK BOSMO:lKHO no-

14 

P+dP d 
P R--LJP 

~--

Puc. :4. l)pitHUIIn ncnonbSOBaHU.Il pesoHaTopa c xa·paKTepo 

ny'liiTb Ha paCCTOHHliii 1 M sa tPOKycupyiOIUefi n1IH30H KpO 

MepoM B. HeCKOnbKO MMo 

Cnet:tyeT saMeTHTb, 'ITO IIMnynbCHbie . xapaKTepueTUK 

HOXpOMaTII_38UHli Mano U3MeH.Il!OTC.Il; 9TO. B8:lKHO nn.11 npoB 

MeHHbiX 3KCnepuMeHTOB. 11cnonbSY.Il Many!? .t:tnuTenbHOCTb 

meHIIe I'OpUSOHTanbHOI'O 9MUTT8HCa MO:lKeT 6b!Tb nony'leH 
. /2/ 

caHHbiM B pa6oTe Ohkuba • 3To t:toc"rurae"l'C.Il npu no 

TenbHOH CUCTeMb!1 KOT0p8.11 COCTOIIT liS OTKnOH.IliOIUei'O Mi 

C COOTB9TCTBY!OIUIIM yt:tniiHeHHeM CI'YCTKa (t:te6aH'lUpOBKa 



KC~~a~bHOrO yrna ·· e l 
:neu.>D 1 . aHTHCHMMeTpH'l..;, 

1Mhi ·:a r .;,67 M, KoTopyro 

BH3Hbi':P 0 =1 ;3 M, n, KaK 

l .KOH9'1HOPO ~OKyca, ~OOTBeT:. 

BOH8'18nbHOH ~enn 2 e, .,;6MM 

:·g wnpnao~ 2 ~ = 2 D ~ 1 

16p~~OM irMnynhca . 

LTHO nponopunoaanbHO paa

tauue ucnonbayer.iqr'o aaep

tl~ H~ nopRAOK Bhiwe nna- .. 

ropu30HTanbHblll 9MHTTE\HC 

. MpllAi HO BepTHK8nbHbiH 

HReTCRo· 

a D··=100 MM B HBWeM npn

,, KaK y>Ke npeAnonaranocb 

IMOCTb HanpR>KeHHR OT X 

no cpaBH9HHIO C ·AnHHOH 

M nonoaHHtioro paaMepa H 

nHT pe30H8TOp BAOnb CT9Hbl1 

,mag MOWHOCTb B'l-reaepa-

·. . 
H, .aMHTTBHCBMH MO>KHO npo-

'OB1 .TBK KBK B03MO>KHO no-

! 
! 
f 

l 
) 

[ 
l 
I 
I 

PHc. :4. J!pii:HUHn HCnonbaoaaHHR peaoaaTopa c xapaKTepoM Konet5aHHii H1o, 

ny'lHTb aa paccToRHHH 1 M aa ~oKycHpyrowefi nHaaoii Kpoccosep ny'!Ka paa

MepoM B. HSCKOnhKO MMe 

CneAyeT aaMeTHTb, 'ITO HMnynhCHbie xapaKTepHCTHKH a npouecce Mo-

HOXpOM8TH~38UHH Mano H3MeHRIOTCRj 9TO. BB>KHO JWR npOBOAHM.blX KpaTKOBpe

M9HHbiX aKcnepHMeHTOB. Hcnonhayg ManyJ?. AnHTenhHOCTb nMnynbca, yMeHb

weHHe ropH30HTanbaoro aMaTTaaca MO>KeT obiTb nony'leHo MeTOAOM, onH

caHHbiM B pat5oTe Ohkuba 121• 3To AOCTHraeTc.II npH noMOW~. acnoMora

TenbHOii CHCT9Mb11 KOTOpag COCTOHT H3 OTKnOH.IIIOWero MllPHHTa H pe30H8TOpa 

C COOTBeTCTBYIOWHM yAnHHeHHeM crycTKa ( Ae6aH'1HpOBKll) • 

., 
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.· 

4. ·3aKniO'l9HHe, 

OrrncaHHbiH MeToa MOHOXpOMaTH3aUHH rry'!Ka C IIOMOliii 

cToSimeil n3 a!iannaaTopa u. peaoHaTopa,- 'npnroaeH anSI ny'll 
. . . 

nbiM I'OpH30HTanbHbiM .3MIITTaHCOM £ 1 <;;_ 5 MM •Mpaa, SHepr 

.paa6pocoM 6.: P <2. JCJ -J H. KOpOTKH¥ crycTKOM 2 (} S. . 2 HC 

ayeT, 'ITO STOT M9TOa anSI KnaCCH'l9CKHX UIIKnOTpOHOB THII~ 
. . . . 

aHTCSI •. B TO )1{9 BpeMSI rrapaMeTpbl IIY'IKa H30XpOHHOI'O UIIK. 

/9 10/ . 
Y-120M ' ·, paapa6aTbiBaeMoro B OIHUl (ny6Ha) Ha 6a 

I'O UIIKnOTpoHa Y -120, 1IpH6nH3HT9llbHO. yaoBneTBOpSIIOT Tpe 

AHannaaTop CHCTeMbi · c ancnepcHefi D 1 =67 :M MO:»m< 

peaoHaTopa anSI. aKcrrepnMeHTOB c O'leHb BbiCOKHM paapeme 
t'l.E -4 .. 

(rrpH IIIIIpHHe menefi 1 MM: --A.- 0,4. 10 ) t KOTOpOe B Oe . Ep .. . .. . 
iJaCTIIU, npeBbiliiaJOlliHX SHepi'HJO 06bi'!HbiX TaHaeM-I'eHepaTC 

naTenbHo. OaaaKo ncnom,aoBaHne aHannaaTopa 6ea peaoHa~ 

IIOTepsiMII. 'l8CTHU IIY'!Ka, KOTOpbiX M.O)I{HO H369)1{8Tb TOnbKO 

SKCrrepHMeHTOB rryTeM HCIIOnb30B8HHSI 1IpHHUIIIIa cornacoBaE 

111/ 
.eli spersion matchin~ ) • 

llpeanO)I{9HHbiH MeTOa MOHOXpOM8TU3aUIIH. MO)I{HO CpaB 

. /3-5/ 
Eacapn!Ha , IIMeiOlliHM IIO'ITH TaKH-e )l{e BenH"'HHbl · Ha"'t 

Horo· saepreTII"'ecKoro paa6poca. P£l.a1fYCbi rnaBHhiX TpaeKT 

p 0 = 1,3 M. II. 2 M, COOTBeTCTBeH.HOo llocneaHHH Me.Toa II03B< 

B8Tb _6onbliiOH . HaqanbHbiH SMIITT8HC f I = 30 MM • Mpaa ( B l 

5 . M~·. Mpa.ii) . n MeHbmyro aMrrnnTyay. HarrpSI)I{9HIISI .. peaoHaTop 
I . 

. (B HameM cnyqae Yo = 500 KB), oaHaKo, ·oH .· Tpe6yeT MeHbrn 

2(} • .< 1· HCeK (B HaliieM Cny'Iae = 2 HCeK). lloSTOMY 
/· - . 

MOHOXpOM8TH38UHII pe30H8TOpOM ~aBUCHT rrpe)l{ae· BCei'O 'OT 

IU9I'OCSI B :HanH"'HH IIY"'Ka ."18CTIIUo 0J:lH8KO Haao .y"'HTbiB8Tb 

auMbJe. saTpaTbi no coopy)l{eimro ycTaHOBOK, llpeacTasnSieTc 

CHCTeMa B MeTO}:le Eacapi'IIHa CyiUeCTBeHHO CnO)I{Hee, II He 
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4. 3axmo'leHue 

OnucaHHbifi M9T0ll MOHOXpOM8TH38UHH ny'IK8 C noMOlllh!O CHCT9Mbi, CO-

. CTOSIIUefi H3 aHanuaaTopa H. pe30HaTopa,· irpHI'OAeH AnSI ny'IKOB·. 'laCTHU C Ma

nbiM I'OpH~OHTanhHbiM 9M.HTT8HCOM €1 S,. 5 MM •MpaA, 9Hepi'9TH'l9CKHM 

.paa6pOCOM t:,.i P <2.10 -J H. KOpOTKHI':f CI'YCTKOM 2 0 S,. 2 HCeK, 0TC!Ol18 cne

ayeT, 'ITO 9TOT MeTOll anSI xnaCCH'i9CKHX UHKnOTpOHO~ Tuna Y-120 He I'O

AHTCSI,. 8 TO IKe BpeMSI napaMeTpbi ny'!Ka H30XpOHHOI'O UHKnOTpOHa 
. /9 10/ . 

Y-120M ' ·, paapa6aTbiBaeMOI'O B Ol1.Hl1. (ny6na) Ha 6aae xnaccuqecxo-

I'O uuxnoTpoHa Y -120, npu6nuauTenhHO yaoBneTBOpSIIOT Tpe6yeMbiM ycnoBH~M. 

AnanuaaTop cucTeMbi · c aucnepcuefi D 1 =67 M MO)I(HO npuMeHSITh 6ea 

peaoHaTopa AnSI· SKCnepHM9HTOB C 0'19Hb BbiCOKHM paapeweH!I9M no 9Hepi'liH 
t:..E -4 . 

( npu wupuHe menefi 1 MM: ~- 0,4. 10 ) , xoTopoe B o6nacTu aHepi'ufi 
. Ep . 

iiaCTHU, npeBbiWaJOlUHX 9H9pi'HJO 06bi'IHbiX T8Hl19M-I'eHepaTOpOB 0 0'19Hh )1(9-

naTenbHO, OaHaxo ucnonhaoBaHue aHanuaaTopa 6ea peaoHaTopa CBSI3aHo c 

UOTepSIMH '18CTHU ny'!Ka, KOTOpbiX M,O)I(HO H369)1(8Th TOnbKO AnSI cneuuanhHbiX 
) 

axcnepuMeHTOB nyTeM ucnonbaoBaHnSI npnHuuna coi'nacoBaHnSI aucnepcuu 

) Ill I, 
.dispersion matc:hinq 

flpe.QnO)I(9HHblll MeTO.Q MOHOXpOM8TH3aUnll. MO)I(l!O CpaBHHTh C M9TOAOM 
. /3-5/ 
Bacapi'uua , . nMeJOIUHM no'ITH Taxn.a )l(e _Benn'IHHbi Ha'lanhUOI'o n KOHe'l-

HOI'o· aaepi'eTuqecxoi'o paa6poca, Paa.uycbi I'naBHbiX TpaeKTopufi_ a M~I'HIITax 

Po =1,3 M n. 2M, cooTBeTCTBeH.Ho, ITocneaunfi MeToa noaBonSieT ncnonbao

BaTh 6onhWOfi: Ha'lanhHblll 9MHTT8HC € 1 = 30 MM •Mpa.Q ( B HOW9M. cnyqae 

5 -:M~··Mpail).n MeHhWYJO aMnnnTYAY aanpSI)I(el!uSI peaoHaTopa Yo =150 KB 
I' 

. ( B HaweM cny'lae V0 = 500 KB), oaHaxo, ·oa . Tpe6yeT MeHhwefi annHbi ci'yCTKa 

2 0 . < 1 · l!C9K ( B HBW9M cnyqae 
I· -

MOHOXpOM8Tli38Uliii pe3oHaTOpOM 38BHCHT npe)I(Ae· BC9I'O OT CBOfiCTB IIM910-

lll9I'OCSI B Hann'lllll TIY'IK8·,'18CTHU, .0AH8KO Ha.QO .y'II!TbiB8Th TaK/1(9 Heo6xo

.Ql1Mb19- aaTpaTbi no coopy)l(eimJO ycTaHOBOK,. ITpeacTaBnSieTcSI, ·'ITO I\18I'HIITHaSI 

cucTeMa B MeToae Bacapi'uua. cymec.TBeHHo cno)l(uee, n ne Tax npocTo uc-
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nonb30BaTb ~e B Ka~ecTBe aHana3aTopa BWCoKoro paspeweHHR 6e3 pe3oHa

Topa, llOTOMY. !ITO H3MeHHTb rpallH9HT M8I'HHTHOI'O £JonR 6ylleT, no-~HllHMO
MY, TpyllHO, KpoMe Toro, ipe6oBaHHe Ha cia6nnbHOCTb. Me:lKllY 4Ja3aMH 

B~-HanpR:lKeHHR pesoHaTopa u UHKnoTpoHa B MeTolle EacaprHHa, no KpaifHefi 

Mepe, B Tpii pasa 6onee :lK9CTKoe, ~eM B npellnaraeMOM HSMII. 

Ilp1InO:lK9HII9 

BenH~IIHa lliiCnepCIIII D 1 =67 M llOCTHraeTCR oTHOCIITenbHO npocTofi 

aHTIICIIMMeTpU~HOH CIICT9MOH ( piiC. 5) 1 COCTORIU9H II3 llBYX OTKnOHR!OIUIIX 

M8I'HHTOB ( () ·=90° 
1 

n =0) II ~eTbipeX MSI'HHTHbiX KB8llpynonbHb!X niiH3, 

IlapaMeTpblt XapaKT9pH3Y!OIUII9 CIICT9MY 1 npellCTaBne~bl B Ta6nHU9 1, flpii 

9MIITT8HC9 ny~Ka B Ha~ane aHanH38TOpa 

B Z -HanpaBneHIIH: £I =2,6 MM'3 Mp8ll 

H B X - HanpaBneHHII: f I =3 ,3 MM•1,5 Mp8ll~ 

HaH60nblliiiH pa3Mep ny~Ka M9)KllY nonrocaMH cocTaBnReT 40.1I 110 MM (B 

BepTHKanbHOM II ropii30HTanhHOM HanpaBneHHRX, cooTBeTCTBeHHo), 

A6eppaUHII BTOpOI'O nopRllKS 6binii CB9ll9Hbl llO MIIHHMyMa IICUOnb30Ba

HHeM nporpaMMbl llnR pac~eTa HOHOOllTH~9CKHX C:HCT9M TpaHCllOpTIIpOBKII 

ny~Ka 'SY'S i ( 9I1.Hl1, ny6Ha) nyTeM COOTB9TCTBY!Olll9I'O Bbi6opa napaMeT

pOB Y If ao , flpH TSKOM 9MIITTSHC9 s¢¢eKT a6eppaUIIH B9ll9T K yaenii-

~eHHIO 4JoKyCa Ha 0,2 MM B X - HanpaBneHHH, U09TOMY llnR CIICT9Mbl 
. . Ll E P ,. -4 

aH8nH38TOpa MO:lKHO nony~IITb 9H9!JI'9TH'19CK09 paspeweHH9 ~ -0,4. JO . p . 

npn mnpiiHe menefi 1 MM. ·nnR llOCTH:lKeHnR TaKoro xopo"wero paspeweHIIR 
-5 

HSllO copn!OllSTb llOllYCKH Ha BenH'IHHY nonR M8I'HHTOB-~10 H Ha yron 

0 
BbiXOllB ±_0,5 , 

YaenH~eHIIe llll:cnepcnii llO · D =100 M · B03MO:lKHO npn yllnnHeHIIH pac-

cTORHIISI L4 ...:S3 (421 eM). fpaniieHThi ·nHH3 . L3 n L4 Bbi6Hpa!OTC51 TaK, 

~T06hi Ha KOHUe CHCTeMhi nony-.iHTb 4JoKyc ( L3 : 53 s/cM; L4 : 240 a/eM) •. 
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3Ta /lltCHcpcnn ClHJ3lll;ll c. yBcJJH~JclllteM M x =1,5, 03ll£l'll11': 

'SJ . lllllpHIIOH 6 .MM II[lOCl.IHpyc~CK Jill pC3011lJTOp llllffH!ll 

a6~ppaUH.ii He npeBb!WaJOT 1 MM li .He . HI'pa!OT . ponH.-

naTepaTypa 

1. <t>paHUY3CKHH naTeHT N91205220, ony6iinKoBaH 1.11.1961 

2. M.Ohkubo. Nucl.Tnstr.Meth., 74 (1969) 23 

3. IO.f. EacapriiH II llP· IlpenpHHT I1A3-1898, MocKaa, 1! 

4, IO.r. EacapriiH. )KT<t>, ~ 2247 (1969). 

5, IO.f. EacapriiH II _llP• A3, ~ 2; 113 (1970)~ 

6. K.G.Steffen. High Energy Beam Opt~cs, N. 
Sydney, 1965. 

7. IO.r. EacaprnH. )KTct>, ill!., 241 (1969). 

8. H.U.Gersch. Particle Accelerator Confere 
March 1971. 

9. IO.r. AneHHUKHH " llP· IlpenpnHT OH.HI1, 9-5292, ny6H 

10,. M~Tepnanhi pa60'I9I'O COB91USHHR no H30XpOHHOMY UHK< 

ny6Ha, P9-5498, 1971. 

11. B.L.Cohen. Rev.Sci.Instr., 30 (1959) 41~ 

12. C.H.Braams. Nucl.Tnstr.Heth., 26 (1964) 

PyKonncb nocrynnna B H3llaTenbcKnfi OT, 
26 SIHBSpR 1972 _I'0ll8, 



.. ,paspemeHIHI 6es pesoua

> :.aomi 6yaeT, no..;BHAHMO

uocTb M9)!{AY · <fla38MII . 
le Eacapru_Ha,·· no Kpafiueii: 

•aeMOM .. H8Mile 

~· oTuocuTenbHO npocToii: 

fi, 113 . ABYX OTKnOHH!OlllHX 

rHh!X KBBApynonbHh!X nHH3, 

we~hi B Ta6nuue 1. llpH 

paA 

Mpaa, 

~aBnHeT 40 II 110 MM (B 

c~oTBeTCTBeHHO). 

·ao MIIHIIMYM8 HCIIOnb30B8-. 

IICTeM Tp8HCIIOpTHpOBKH 

,yJOmero Bhi6opa napaMeT-

16eppau1111 seaeT · K ysenH'7 

II09TOMY AnSI CIICTeMhl 
· · .. ~EP .. 

0
. -4 

tspemeHIIe ~ - ,4.10 · , 
. p 

·o ·xopcimero paspemeHHH 
-5 

mTon. :!:.10 11 na yron 

O)!{HO npu yanunenHH pac-

11 L4 Bhi6HparoTCH TaK, 

53 ·a/eM; L4 : 240 a/eM) •. 

J·,' 

I 
. I 
I 

[ 

3Ta /lHCHopcu~I CLHI3aiw c, ynoJIH'IriuueM M x =1,5, 03118'1l.ti'JIIIHM, 'ITfJ uwnb 
. ) 

·sl lUIIpHIIOH 0 . MM npoouupyOTCSI. 118 fHJ30118TOp liiH[lHJIOll 9 MM, 3rMJeKTbl 

a6eppau11il: ne npenhrmaioT 1 MM u · ue urpawT ponu. 

Jl11TepaTypa 

1. cl>pauuyscKHfi naTenT N9l205220, ony6nHKOBaH 1.11.1960. 

2. M.Ohkubo. Nucl.Instr.Meth., 74 (1969) 233. 

3. IO.r. Bacapruu H ap. llperrp11HT l1A3-1898, MocKsa, 1969. 

4. lO .r. Bacapr11n. ){{Tel>, ~ 2247 ( 1969). 

5. IO.r. BacaprHH 11 ap.' A3, ;ill, 2; 113 {1970) • 

6. K.G.Steffen. High Energy Beam Opti·cs, N.York-London
Sydney, 1965. 

7. IO.f. BacapriiH. )KTcl>, ~ 241 (1969). 

8. H.U.Gersch. Particle Accelerator Conference, Chicago, 
March 1971. 

9. IO.r. AneHHUKIIfi II AP· llpenpiiHT mum, 9-5292, lly6ua, 1970. 

10. MaTepuanhi pa6oqero conemauuH no H3oxpounoMy UIIKnoTpouy Y-120M, 
.. lly6ua, P9-5498, 1971. 

11. B.L.Cohen. Rev.Sci.Instr., 30 (1959) 415. 

12. C.H.Braams. Nucl.Instr.Heth., 26 (1964) 83. 

PyKoriucb nocTyrr11na B 113AaTenbCKIIii: oTaen 
26 HHsapH 1972 _roaa. 
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Y CJIOBH.H 06MeHa 

IlpenpnHThi n coo6meHnsr OH.HH paccbmaiOTCH 6ecrrnaTH0 1 

HMHOrO o6MeHa,yHHBepcHTeT8M 1 HHCTHTYTBM 1 na60p8TOpHSIM1 

H8Y'IHbiM rpynnaM H OTllellbHbiM yqeHbiM 6onee . 50 CTpaH. 

IlonyqaTensrM H3A8HHii: OH.HH npeAOCTaBnsreTcsr B03MOmHoc 

HBHTb HHHUH8THBy B 6ecn.118THOii: nOCblllKe ny6.11HK8UHH B nye 

o6MeHa npUHliM810TCSI H8Y'IHbie KHHrll, )KypH8llbi1 npenpHHTbl 
ny6nnKaunn no TeMaTHKe Ol1.HI1. 

EllliHCTBeHHbiH BUll ny6.11UK8Ullii:1 KOTOpbiH HaM. npliCbll18T 

9TO penpnHTbi ( OTTUCKH CT8Teii: 1 yme ony6nnKOB8HHbiX B Hay'i: 

~ psrAe ·cnyqaeB Mbi C8Mll o5pamaeMCH K Hay'IHb!M yqpe:Q 
6onee KpynHhiM nonyqaTensrM Halllnx naaaHuil: - c npocb5on e 

C.118Tb H8M K8KHe-nn6o KHHrll HllU BhlnHC8Tb llllH Hallleii: 6n6nE 

mypH8llbi1 H31l810l1IHeCH B HX CTpaHaX. 

0 T,tteJibHble 3anpocbl 

J13LI8TellbCKHii: OTLien emerOLIHO BbiiiOllHHeT OKOllO 3000 OTl 
coB Ha · BbiChmKy H31laHHii OH.HH. B TaKnx aanpocax cneaye 

YK83b!B8Tb HHileKC aanpalliiiBaeMoro ll31l8HIIH • 

.... 
A.ttpeca 

IlHCbM8 no BCeM BOIIpOC8M 06MeHa ny6nHK8UHSIMH 1 a T8K 

oTaenbHhle ll31l8HIIH cneayeT HanpaBnHTb no aapecy: 

MocKBa, 
rnaBHbiH noqT8MT1 n/H 79. 

H3aaTenbcKHR oTaen 
. 061>eannennoro HHCTHTyTa 
HaepHbrx nccneaoBannn. 

Allpec ansr noCblllKII Bcex ny6niiK8UHii a. nopsraKe o6MeHa 

6ecnnaTHoii noanncKH Ha Hay'IHhie · mypHallhi: 

MocKBa, 
rnaBHbiH 110qTBMT1 n/H 79. 

Hayqno-TeXHHqecKaH 6n6nHoTeKa 
06oea~nennoro HHCTH~yTa 

HaepHbiX HccneaoBBHHH .. 


