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imym Ac>epHt.lX ucc11ec>oeaHuii J!Y6Ha 

O.IJ;HHM H3 npHHUHITHaJibHblX MOMeHTOB, B03HHKaIOll(HX 

npH pa3pa60TKe KOJIJieKTHBHoro MeTo.n;a ycKopeHHH, HBJIHeT

CH BOnpoc ycToHqHBOCTH 3JieKTPOHHOrO KOJibIJ;a no 'oTHO· 

weHHIO KO BCHKOro po,IJ;a B03MymeHHHM. KaK 6blno noKa3aHO, 

B qacTHOCTH, B pa6oTaX li.2!' OCHOBHbie orpaHHqeHHH 

Ha napaMeTpbl 3JieKTPOHHOro KOJibIJ;a /3HepreTHqecKHH pa3-

6poc, qHCJIO 3JieKTPOHOB H, cne.n;oBaTeJibHO, 3cpcpeKTHBHOe 

YCKOPHIOmee HanpH)KeHHe/ CBH3aHbl C pa3BHTHeM aJHMyTaJib • 

HbIX /npo,n;om,HbIX/ HeycToHqHBOCTeH. HaH6onee 3cpcpeKTHB· 

HbIH MeTO.IJ: .no,n;aBJieHHH 3THX HeycTOHqHBOCTeH • 3KpaHHPOB • 

Ka KOJibIJ;a ,IJ;JIH yMeHbWeHHH BeJIH'lHHbl HMne.n;aHca / I - 5 I_ 
B .n;aHHOH pa6oTe paccMaTpHBaeTCH BJIHHHHe 3KpaHH· 

POBKH HepeJIHTHBHCTCKH .IJ:BH)KymerocH 3JieKTPOHHOro KOJlbIJ;a 

pa,n;Hyca r6 BHyTpeHHeH KOaKcHaJI·bHOH Tpy6oH pa.n;Hyca 

d Ha BeJIHqHHY HMne.n;aHca, onpe,n;eJIH~Miro H3 COOTHOWe • 

HHH 211r0En0=-Zn In 'r:Ue ln=lnoe l(n -kct)_ B03Myme

HHe TOKa nyqKa H Ene · C03,IJ;abaeMoe HM aJHMyTaJibHOe 

3JieKTpHqecKoe none Ha pa.n;Hyce KOJibn;a. IlpH 3TOM KaMepa 

a,n;reJaTopa /KoMnpeccopa/ H.n;eanHJHpoBaHHO npe,n;cTaB· 

JIHeTCH KaK KOaKCHaJibHbIH pe30HaTop C BHeWHHM pa.n;HyCOM 

b H BbICOTOH h, a ycKopHIOmHH TpaKT - KaK 6ecKoHeqHbIH 

KOaKCHaJibHblH BOJIHOBO,IJ;. 

Pa,n;HaJibHbie co6CTBeHHbie cpyHKUHH COOTBeTCTBYIOmeH 

rpaHHqHOH Ja~aqH B cnyqae H.n;eaJibHO npoBO,IJ;Hll(HX CTeHOK 

HMeIOT BH,IJ; / 4/ : 

S (x) = J {x)Y (>,. )- Y {x)J {'A ) 
nE n n ns n n ns /1/ 

,IJ;JIH TM - BOJIH H 

S {xf = J (x}Y' (µ )- Y {x)f' (µ ) 
nH n n ns • n n ns /2/ 
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JJ:JUI TE ·BOnH; co6cTBeHHbie 1rncna Ans H µ. ns onpe.n:emnoT· 
CH COOTBeTCTBeHHO H3 ypaBHeHHH 

S B ( aA ) = 0, 
n ns 

S 'H ( aµ. ) = 0, 
n ns /3/ 

d 
r.ne O ~ a= T <1 In (x) H Y,, (x} - cpyHKUHH lieccen11 H Heil:-
MaHa nop11.n:Ka n • 

1. KoAblJO e pe3011amope 

Bb1qncneHHe noneil: _CTaH,J:i;apTHbIM MeT0JJ:0M pa3R0)KeHH.H 
no co6cTBeirnh1M cpyHKUHHM peJoHaTOpa . .n:aeT cne.n:yro~ee 
Bbipa)KeHHe .n:n11 HMne.n:aHca 6e CKOHeqHo • TOHKoro B pa,nnanh -
HOM HanpaBneHHH KOnhu;a: . 

oo k2-k"2 
"' . . 8 11 n 2 . rE 
Z =£ --- I, g [ 2 2 

n khb 2 
s= 1 · q k - k nE 

kr 2 

+ ( _;;;._JJ_) 
n· 

r.ne 

q=·l 

s;: (krH r o) '], 

(k 2
- k 2 )N' 

. nil, sH 

2 
SnE(krErO) 

k 2- N 
rE sE 

+ 
/4/ 

2 . 2 
N =S' (A )-a

2
S'

2
(aA )=(-J2·;[J-

2 
·Yn()1.ns) 

. ], 
sE nE . ns 11B ns-. 11A ns Y 2 

( aA · ) 
n ns 

2 2 
fl 2 . · , 2; . · n, 2 

N =0 - -)S (µ. )-(a - -)S. (aµ. ) = 
2 nH n s 2 n H- n s • · 

sH ,µns µ. 
ns 

2 2 y, 2(. · ) 
2 2 fl . fl n µ.ns 

(-.-) [(1 - -)-(1---) . . . . ] 
11 µ µ2 a 2µ 2 y ,2 ( ,. ) 

ns ns ns aµ. ns 
n 

· A fLns 
. .ns k 

- H0PMHpoBoqHhie · rrocT0HHHhie·; k · -:=.~b .. , · H = · -b 
rE · · ·· r 

'4 

I 
·~ 

'!' 

11(2 q -1} 2 2 2 "' CZ ti 
k----k -k+k Z=-z- h , nE,lr z rE,H , n 411 n /JHaqeHHIO 

"' Zn = I cooTBeTCTByeT BennqnHa HMne.n:aHca Z/n =377 OM/. 
CyMMHPYH PHJJ:bl /4/ no KOpH.HM ypaBHeHHH /3//6/, 

nonyqnM 

,,,. 2 
211 n oo 2 k 2 G. (x ro' x d). G (x b, x r ) 

I, g [(--z-) n q q n q q 0 z =i ----------------+ n 
q= I q X q G (x b, x d) 

n q q. 

kr 2 
+ (--0) 

h 

G',; (xqro, X qd).G';, (xqb, X "r0 ) 

-------------], 
/5/ 

G" (x b x d) 
n q ' q 

r.n.e 

G (x,y) n J n (x)Y n (y) - Yn (x)] n (y), 

G" (x,y) 
n axay 

a2 
= __ G (x,y), 

n 

2 . 2·. II sink,, a z 
X 

q 
= ..jk - k z, gq = 

kzaz 
a -' z aKCHanhHhIH pa3Mep 

K0nhu;a. 
2 

B .n:opeJoHaHcHoil: o6nacTH (Rex < 0) npn 

r -d 
0 

"-r->>J 
q ~ 6 BKna.n: B HM11e.n:aHc 3a cqeT BHyTpeHHeH TPY hi 3KcnoHeH· 

u:nanhH0 Man, H cpopMyna /5/ .n:aeT Bhipa)KeHne .n:nH HMrre -
.n:aHca KonLua B 06b1qHoM pe Jo Ha Tope I 5/. 

Kor.n:a KOnhUO pacnono)KeH0 B6nH3H BHyTpeHHeil: Tpy6hI 
r -d . . · 

TaK, qTo BhIIl0nHeH0 ycn0BHe 11 
11ro 

n << --h-. - HMeeM 

0 --<<l, 11.RH rapMOHHK 
h 

"" 1 eh 1l(r0 -d) 
lmZ = -. -[ln --th --

n -y2 11a .·. · h 
z 

r
0 

- d 2 h I 
+(--) [ln --- + -], 

d 11~ -d} 2 
0 

1 
+ -] + 2 . 

/6/ 
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i 
I 

kr0 
r.n;e y = v J - f3 

2 
, f3 = -- · 3aMeTHM, '-ITO /6/ .coarra.n;aeT 

C ¢opMynoii .D;JIH HMIIe.n;:Hca KOJibUa B6JIH3H BHernHeii Tpy-
6b1/5~eCJIH 3aMeHHTb d Ha b nr

0
rdHa b-r

0
• - · 

Han60JibllIHH HHTepec rrpe.n;cTailnmoT OKpeCTHOCTH pe30-

HaHCOB (k,-,,knF., HJ;:r.n;e HMrre.n;aHc hpe.n;cTaBitM B BHAe * 
- k 
Z = i [P + Rn n . ] • 

n n k-k •(1- ...!.--Q} 
n 2 n 

Ha pnc. _l IIOKa3aHa xapaKTepHaH 3aBHCHMO.CTb BeJIH'IHH 

p nsq , R nsq .IJ;JIH TE -pe30HaHCOB OT pa.n;naJibHOro HOMepa 

pe3oHaHca s n rrapaMeTpa a rrpn n = 5, q = 1, b/h = 10. 

Rn. 

,OD', 

.o, 

• oa, 

.00,1 

0 f fO .,,- ""~ 
Puc·. 1. 3aBHCHMOCTb BeJIH'IHH p nsl H Rnsl .D;JIH TE -pe3o-
HaHCOB ·OT HOMepa s rrpn n = 5 , b/h = 10. 

MaKCHMaJibHbie 3Ha'leHHH \P,;sql n R nsq .IJ;JIH TE -irn.n; cq=l 
B 3aBHCHMOCTH. OT HOMepa rapMOHHKH n H a rrpn b/h = 10 
npe.n;cTaBneHbI Ha pnc. 2. CpaBHeiine 3THX rpa.¢nKOB c pe-

3YJibTa TaMH, IIOJiy'leHHbIMH .IJ;JIH o6bI'IHOr() p~ 30Ha To'pa I 5/, 

* 3.n;ecb npe.n;nonaraeTCH, 'ITO CTeHKH pe30HaTOpa HM€:IOT 
KOHe'IHYIO npoBO.IJ;HMOCTb' KOTOpaH Y'ITeHa BBe.n;eHHeM .n;o-
6pOTHOCTH Q n . 

;6 

·"' 

.. 

·l 

·f 

/~! 

Mtl -~ 

.. 

.2 

.I 

o~------..... ----~-- D - -

Pnc. 2. MaKCHMaJibHbie 3HalJ:eHHH IPnsl I H R nsl B 3aBH· 
CHMOCTH OT HOMepa rapMOHHKH n npn b/h=lO. ll3JIOMbI Ha 
pnc. 2a COOTBeTCTBYIOT nepexo.n;y s max H3 o6naCTH M8.JlbIX 
3Ha'leHnii, r.n;e Pns1·<0, B o6naCTb 6oJibllIHX s, r.n;e Pnsl >0 . 

noKa3bIBaeT cymecTBeHHoe yMeHhllieHne nMne.n;aHca B pe -

30HaHcHoii o6nacTn .IJ;JIH rapMOHHK c n . :S 2rrd/h. 
YCJIOBHe ycToiiqHBOCTH nyqKa C JIOpeHUeBCKHM pacnpe· 

.n;eneHneM no 3Heprnn B TO'-IHOM pe3oHaHce (Re(k - kn)=O} 
eCTb /5/ . 

Q < _Tl_ (1 
n "' R 

n 

~ ;1 / ~ 
T/ /7/ 

2 
-l 2 N 1 v .i\y e e 

r.n;e 7'/ ""-(-) ·(-) v"" -- • -, Ne - 'IHCJIO 3JieKT· 
2 y y ' mc2 2rrro ' 

2 
poHOB B KOJibUe, me -2~y - pa36poc no 3Heprnn. Ecnn 

:rnepreTH'-leCKHH cneKTP ny'IKa orpaHH'leH CHH3Y HeKOTOPbyt 
3HalJ:eHHeM y . , .D;JIH ycTOH'-IHBOCTH Heo6xo.n;HMO TaK)Ke 5

/ 
nun 

P 1/2 y-y min 
ll--n) <-----
, 7'/ "' Ay 

/8/ 
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O:neHKH no <J:iopMyJiaM /7 /' /8/ IIOKa3hIBaIOT' qTo rryqoK 
c v/y 8.10-J , Ay/y= 5o/o ycTonqua B pe3oHaTope c a = 
= 0,075, b/h = 10 /OTHOCHTeJihHO a3HMyTaJihHhIX B03My

I.UeHHH/ BO BCeM HHTepBaJie pa,n;nycoB d --:.r < b , ecJIH Q S 40 
0 n~· 

,n;m1 n = 5-8. 

2. KoAbi/o e eoA11oeooe 

O61.Uee Bhipa:,KeHHe .D;JIH HMrre.n;aHca 6eCKOHeqHo-TOHKOro 

KOJih:Ua B KOaKCHaJihHOM BOJIHOBO.n;e 6bIJIO IIOJiyqeHO B / 4 '( 

2 

"' z 
n 

2,m 

kb 2 
I [y'k 2_k 2 

rE 

S ( k r ) 
nE rE 0 

2 
1t.,E,H<1t. k rE N sE 

f3 2 
2 

s;H(kmro) 
+ . . ] + 

v'k2-k 2 
rH 

NsH 

S 
2 

(k 2rrn 
[y'k2-k2 

r ) 

+ i --- I 
nE rE 0 

kb 2 rE k 2 N · le >1c 
rE,H rE sE 

2 2 
f3 S'nH (k,HrO) . ]. 

y'k2 __ k2 
rH 

NsH 

+ 

/9/ 

O.n;HaKo B yKa3aHH0H pa6oTe He 6Lrna rrpocne)KeHa JaBn

cnMocTh HMIIe,n;aHca OT COOTHOllleHHH pa.IJ;HYCOB _Tpy6d/b; 
HCcne,noBaHHe 3aBHCHMOCTH OT n 6hIJIO rrpoBe.l];eHO qnc

neHHO B qacTHhlX CJiy'-laHX. 

PaccMOTpHM CHaqana ycJIOBHH ycTOH'-IHBOCTH rryqKa B 

B0JIHOBO.IJ;HOM pe3oHaHce (k ""kn =k,H)-IIpe,n;cTaBJIHH HMIIe.naHc 

B OKpeCTHOCTH pe3oHaHCOB B BH,Ue 

8 

!, 

CJ 

l, 

f 

kn 
Zn p _ iR V i )-k 

n n kn (1 - 2Qn 
/10/ 

Haii,neM, qT0 npH Rek =kn rry'-I0K C nopeHIJ;eBCKHM pacnpe

,neneuHeM yCTOiiqun, ecn~ 

1/2 1/2 2 11 P' -
Q <Q = -[J-__.'.:+- 12(1-

n n max R V 
n 271 

p, +P,, 
n n 

271 

1/2 

) ], /11/ 

r.ne Pn =P; °+iP',; / P; > O,qTo cooTBeTCTByeT uepe30-
uaucuoii noTepe 3HeprHH KOJihUOM/. ,IJ;nn nyqKa c orpauu
qennhIM 3uepreTH1.feCKHM cneKTP0M HMeeT MeCT0 .nonon

HHTeJihH0e ycnoaue, auanoru•rnoe /8/: 

l+y2•0 
p' + p" 1/2 y _ y . 

n __:;_) < m,n 

2.,, fly /12/ 

KaK no,n;qepKHYT0 B pa6oTe / 41, uan6onee CHJlhHhlMH 
'jl.BJIHIOTCH pe30I.!aHChl n:a TE nl -Mo.nax, KOT0phie MoryT 
HMeTh MeCT0 He3aBHCHM0 OT 0TH0IIIeHmI a =dfb. B0CIIOJih-
30BaBIIIHCh acHMIIT0TH'-leCKHMH qiopMynaMH h I ,n;nH In {x) H 
Y n ( x) rrpH n >> 1, M0)KH0 Il0JIY'-IHTh rrpoCThie Bhipa)KeHHH ,IJ;JIH 
KOpHeii /1- nl H KJ3qlqJHUHeHTOB Rnl B. cne,nyIOIUHX npe,nenhHhlX 

cnyqanx (n«y ) : 

2 -1/2 2 -3/2 I/ {1-a ) « n «{1-a) 

2/ 

µ nl 

Rnl 

2 
"'n y---

1 + a 2 

1rn 1 - a·
2 

3 
"' ---=-·( 2 ) ; 

16y'2 l+a 

n » (1 _ a 2 ) -_3/2 

/13/ 

/14/ 
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-~ .............. 

ll nl "" n [1 + ( .!.::_//3 1/2 
4n ] • 

2 r (2/3) 

R "" 1/2 1/3 rd 2 rr 

1 0,88 
"" n n 

<l>opMyna / 13/ rro,nTaep:>K,nae7 c.uenaHHhIH HJ aHaJIHJa 

'IHCJieHHbIX pe3yJibTaT0B BhIB0.U 4/ 06 yaeJIH'leHHH MO.UYJU[ 

HMIIe~a /a pe30HaHce rrpn6JIH3HTeJihHO paBHoro I 2
11

1"" 
""Rn y2Qn / c poCT0M H0Mepa rapM0HHKH n. Caoero MaK

CHMYMa K03<P<IJHIIHeHT Rnl, KaK <PYHKIIHH n, .U0GTHraeT rrpH 

4I'(2/3) 1 +a 2 3/2 l + a 
2 

3/2 

n "" n ( a) "" I ( 2 ) ""2, 5 ( . ) 
max 

17 
2 3 1 _. a J -. a 2 /15/ 

H rrpH6JIH3HTeJihHO paaeH B 3TOM cnyqae 

1T 1/3 r(2/3) 1 -a 2 3/2 . . 1 - a 
2 

3/2 

(R ) ""----(---) .. 0,35(---) 
nl max 4 .../2 1 +a 2. J +a2 /l 6/ 

C ,naJibHeHIIIHM yaeJIH'leHHeM · n R nl, cornacHo /14/, 

yMeHbIIIaeTCH H HMeeT Te )Ke 3Ha'leHHH, 'ITO H B B0JIHOBO,ne 

pa,nnyca b. <l>opMyJihl /13- 16/ ,naIOT Y.UOBJieTBOPHTeJibHOe 

cornacne c pe3yJibTaTaMH 'IHCJieHHoro pacqeTa, rrpe,ncTaa

JieHHhIMH Ha pHC. 3a. KaK cne,nyeT H3 pnc. 36, Hepe30HaHc-' 

HaH 'laCTb HMIIe,naHCa p :1 .UOCTHraeT MaKCH~yMa ITpH TeX 

)Ke n, 'ITO H R nl H .D:JIH 60JihIIIHX n rrpH6JIH3HTeJihH0 co

OTBeTCTByeT MO.D:YJIIO HMIIe,UaJ[Ca KOJibIIa a cao6o,nHoM rrpo-
-cb 2/3 

cTpaHCTBe (I Zn I"" 0,93•n- ),TaK )Ke, Kai< H B o6hl'IHOM 

BOJIH0Bo,ne /II. Pe 3oHaHCHhle pa,nHychI .UJIH f3 = 1 IIPHBe,neHhI 

Ha pHC. 4. · -3 

Ii O11eHKH no qiopMyne /11/ ,UJIH a = 0, 7 ; v/y=B-10 ; 
£!l: = So/o IIOKa3bIBaIOT, 'ITO yCTOH'IHBOCTh KOJiblla B pe30-

laHce Ha TE13 1 ··Mo,ne, HarrpHMep, Tpe6yeT ,no6pOTHOCTH 

Q13,1;;130~ Ha ~o.uax )Ke C ·n < 13 ,UOIIYCTHMhl c~eCTBeHH0 

60JihIIIHe 3HaqeHHH •.no6poTHOCTH. 
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;t· A'n, 

5 (5 5 ,0 

Pnc. 3. 3aBHCHMOCTh aenn'IHH. P"
1 

rapMOHHKH n. n 
H R nl OT HOMepa 

BL1'1ncnem1e ,n:o6poTHOCTH Ha TE • Mo,n:ax 3a cqeT Ko

He'IHoii np0B0,UHMOCTH CTeHOK KOaKCHaJia ,n:aeT 

' 2rra 6 b 1/2 ab 2 -1 
Q =( --- /1 ) • (S 2H (µ )+a y- SH ( aµ ))/17./N s,11' 

ns C ns . n ns a . n . ns 
d 

r .ue ad, b - IIP0B0,UHMOCTh BHyTpeHHeii n BHeIIIHeii Tpy6. 

B rrpe,neJibHOM CJiyqae /13/ HMeeM 

Q nl "' (2 rrn . ab b l/
2 

-) 
C . 

2 
1-a 

l+ay~ 
ad 

/18/ 

ab b . 6 . 
IlpH --c- "" 2,5-10 , ad »a 6 no qiopMyJie /18/ ,UJIH 

paCcMaTpHBaeMpro cnyqaj[ IIOJiy'IHM Q,3,1""'7-10
3

, TO eCTh 

ycJIOBHe ycTOH'IHBOCTH He BbIIIOJIHeHO. 
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PHC. 4. Pe30HaHCHbie 3HaqeHHH pa.llHYCOB B KOaKCHanbHOM 
BOilHOBO.lle. B 3aBHCHMOCTH OT HOMepa rapMOHHKH n. 

Pe30HaHCbl Ha MO.llaX ·r£ ns C s ~ 2, 3HaqHTeilbHO 6onee 

cna61,1e, qeM TEn 1 -pe30HaHCbl, B03MO)KHl,I .llilH rapMOHHK 

1TSa 
n >---. 

""1-a Ha PHC. 5 IlOKa3aHa 3aBHCHMOCTb BenHqHH 

R n2 , p n2 OT HOMepa rapMOHHKH n npH pa3HbIX a • 

BepHeMCH K aHanH3Y HMne.naHca /9/. PH.ll /9/ co.nep,KHT 

pacXO.llHIUYIOCH qacTb, o6ycnonneHHYIO Ta1>' H8.3bIBaeMbIMH 

KBa3HCTaTHqecKHMH nonHMH Kon1,ua / I- S • B1,1.nen11H ee, 
>; -cTaT - aonH "" aonH -

3anmueM /9/ B BH.lle L., n = z n +Zn 'r.ne z n -= z n l,B=I· 

12 

I 

4. 
I " -P,; 

·°'t r-.. .,. I '\. -p~ 

.a, 

.02 ., 

.DI 

0 s n 

PHc. 5. 3aBHCHMOCTb ne.imqHH P'n
2 

, P;
2 

u R n
2 

OT HoMepa 
rapMOHHKH n . 

,lJ;nH BbJqHcneHHH z!CTaT BOCilOilb3yeMCH npou;e.l:(ypoii 06p1,1-

BaHHH COOTBeTCTBYIOIUero PH.lla npu k r a· "' J ' qTo, KaK 

H3BeCTHO /3/, IlPHBOJ(HT K npanunbHOMY pe3yn1>TaTy. ,lJ;nH 

rapMOHHK n << _!!_:1:._ ,Kor,lla KOpHH ypaBHeHHH /3/ npeJ(CTaBH-

Mbl B BH,ne. 1-a 
1TS 

"' ,\. ns "' fl, n, -•+l I - a 
1r a << b - d: nonyquM npu 

"'CTaT 

Zn 
i 2 (b - d) b - r [ 

"" --{ln[--- • sin(rr b / J]+-J. /19/ 

1/ 

(3y2 rra · - 2 

B npeJJ:en1>HbIX .cnyqa11x HMeeM: 

b - r0 ""cTaT i 
TT --- << I , Z "' -- [ln 

b-d f3y2 

2 (b - r0 ) l 
-+-]; 
a 2 
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2/ 
r -d 
0 

TT---«J, 
b - d 

zcTaT"" _!__ [ln 2(rQ-d) + 1._] 
f3y2 a 2 

B C00TBeTCTBHH, C H3BeCTHOH qiopMynoii .llfl.11 BbIIlp.llMneHHOrO 

ny•rn:a y nnocKocTH. 

BonHoBaJI qaCTh HMile,llaHca ,llfl.11 rapM0HHK n = n ( a) · max 
/KaK Il0Ka3hJBalOT pacqeThl, ,llfl.11 ,llaHH0ro a HMile,llaHC 

,nocnrraeT MaKCHManhHbIX 3Ha'leHHH BHe pe30HaHC0B npH 

n "'n max (a) / npe,ncTaBneHa Ha pHC. 6. 

,4. 

- Im2,, 
---·Retn 

.J 

.2 

. .t 

-.t 

-.2 

-.3 

.o ;f ."2 

..,..--::.-,-1"''7 ,,.,,.--;_,,;;;'?,, / 
,,.,, // /( //, 

/ // / --~ I 
/ //I' 

I // I I/ 
I I I // 

I / / /I 
,' I I /I 
I I I fl 
I 1 I ti 
1 

I I II 
I , I / // 

1 I II 
I I I / If 

:6. ."7 .'8 ;g X 

PHC. 6. BonHoBaJI qacTh HMne,naHca .llfl.11 rapM0HHK n =n (a) - ma% 
b-r 

0 
B 3aBHCHMOCTH OT X = --

b -d 

14 

3. Ko/lbl/O, :n<pa1wpoea1rnoe euympeuuuM 1/U/luuopoM 

Onpe,neneHHhlH HHTepe C, npe,ncTaBmieT TaK>1ce Bhl'IHCITe -

HHe HMne,naHca K0IThUa, 3KpaHHP0BaHHoro 0.llHOH BHyTpeH

Heii Tpy6oii. CoOTBeTCTBYIOIUee Bblpa)KeHHe M0)KH0 HaHTH 

npe,nenbHhIM nepeX0.ll0M H3 qJOPMYITbl .llfl.11 HMne,naHca K0IThUa 

B K0aKcnanbH0M B0ITH0B0.lle, 3KBHBaneHTHOH /9/: 

"" 
Zn 

2 
+ /3 

• 11n 
00 

k 2 
i -;;-J[(-.:..) 

o X 

C (xr ·, xd)C (xb, xr ) 
n O n O + 

C (xb, xd) n 

C" (xr
0

, X d) C" ( xb, xr
0

) 
n n ] dk 

C" (xb, xd) n 

z 

/20/ 

2 2 2 - -. 
r.ne x = k -k z, a K0HTYP HHTerpnpoaaHH.11 BhI6paH TaK, 

'IT06bl Im x>O. YcTpeMJIJIJI b ➔ oo' HMeeM 

z 
n 

oo k 2. . Hn(xro) + 
= L ~ [ [( _z) en ( X r O' X d) ll ( X d) 

k o X n 

2 n; (xro) 
. +. {3 C" (:x_r , xdJ-----]dk 

n o, H'(xd) z 
, n 

/21/ 

r,ne Hn (x) - ·qiyHKUHJI I'aHKeJI.11 riepaoro po,lla. 11cnonb3YJI 

,nanee nerKo rrpoaep.11eMh1e cooTitbIIIeHHJI 

2 
00 Cn (wX, wx) 

J, 2 . 

0 12 (wx) + Y (wx) 
n n 

.wdw · rrH (zX) 
n 

w 2 - z 2 = - 2 H n ( zx) • C n ( zX, zx)' 

oo C" (wX,wx) 
n 

J 
o f' 2 (wx)+Y' 2(wx) 

· n ' · · · ·n 

· rrH' (zX) 
n 

wdw· 

w 2_ z2 

C" (iX,zx), 

[1 
X 2n 

4z 2 X2 -(X,) ]-

n 
= 

/22/ 

2H' (zx) 
n. 

n 

T.rie O ;$ x ~ X , OKOH-'laTeJihHO IIOJIY'IHM · {# = 1):. 
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., 

c2rx,xp) 
n 2 2 n + 

i = u{f [(n -x ) /2{xp)+Y2(xp) 
n O n n 

2 
G"~ (x, :tp) 

-----~2--l--====~+ 
J'2(xp} + y, {xp) 

dx 

+ " 
x..jn2-x2 

n n 

c2 (x,xp) ~ 2 2 ___ n __ ---:;~, 

+ i f [(" - n ) I 2 ( xp} + y: (xp) 
n 

n 

/23/ · 

2 
G" (x,xp) dx 

1 2 n ] ---==== J , 
- x I, 2 (xp} +Y'2(xp) 

n n 
x..jx2-n2 

r.ne p = d 
. TO 

• B rrpe,nene p ➔ 0 ~opMyna /23/ ,naeT, 1<aK 

H cne,nonano o:lKH,naTL, Bhlpa)KeHHe ,nnH HMrre,naHca rryqKa 

B CB060,nHOM rrpocTpaHCTBe . /z/ • 
Pe3yJILTaThl pacqeTa no ~opMyne /23/ rrpe,ncTaBneHhl 

Ha PHC. 7. CpaBHeHHe HX C COOTBeTCTBYIOIQHMHpe3yJibTaTa

MH ,nJIH KOaKcHaJibHOrO BOJIHOBO,na IIOKa3bIBaeT, qTo rrpH 

3HaqeHHHX a' He CJIHilIKOM 6JIH3KHX K e,nHHHUe, HaJIHqHe 

BHellIHeii Tpy6~1 He CKa3hIBaeTCH cymecTBeHHO Ha BeJIHqHHe 

HMrre,naHca KOJihUa, paCIIOJIO)KeHHOro B6JIH3H BHyTpeHHeii 

/HCKJIIOqaH, KOHeqHo, pe3OHaHCHbie 3HaqeHHH pa,nHyca/. 

4. 3aKA10tJe1we 

BHyTpeHHHH rrpono.nHmHii UHJIHH,np, rroMemeHHLiii B Ka

Mepy a,nre3aTopa, IIpHBO.llHT K 3HaqHTeJibHOMY yMeHbilleHHIO 

BeJIHqHHhl HMrre.naHca B6JIH3H Hero H C.D:BHry pe30HaHCHbIX 

pa,nHyco~ .D:JIH HaH6onee orracHhIX MO,n B CTOPOHY MeHhllIHX 

3HaqeHHH. 

B KOaKCHaJibHOM BOJIHOBO,ne C yneJIH•IeHHeM OTHOilleHHH 

a= d/b pe3oHaHCHLie 3HaqeHHH pa,nHyca ,nnH TE nl -Mo~ 
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2"1 ~, 
-P.l • 

., ...;.JinZ,. 

., 

2 ----------
.1 

t, 2.0 ?/d ~ " 
PHC. 7. BoJIHOBaH qacTb HMIIe,naHca KOJihUa, 3KpaHHponaH
Horo BHyTpeHHHM UHJIHH,npoM. 

c n ~ n (a) rrpH6JIH)KaIOTCH K paJ.J;Hycy BHellIHeii Tpy6LI, - max 
OJ.J;HaKO, 3TO He IIPHBO.D:HT K yMeHbilleHHIO "TpaJ.J;HUHOHHOH" 

o6JiaCTH ycToiiqHBOCTH KOJihUa B6JIH3H BHeI11Heii CTeHKH 

BOJIHOBOJ.J;a, TaK KaK MaKCHMaJihHhie 3HaqeHHH Zn In ,no

CTHraIOTCH IIpH n ":?'. n ( a) . BMe CTe C TeM IIOHBJIHeTCH 
- max 

J.J;OIIOJIHHTeJihHaH o6nacTb YCTOHqHBOCTH B6JIH3H BHyTpeHHe-

ro UHJIHHJ.J;pa, OCTaromaHCH H IIPH y,naJieHHH BHellIHeH CTeHKH 

Ha 6eCKOHeqHQCTh. 

B pe3yJihTaTe BBeJ.J;eHHe·BHyTpeHHeH Tpy6hI~II03BOJIHeT 

cymecTBeHHO ocna6HTb Tpe6onaHHH a3HMyTaJibHOH YCTOH

qHBOCTH Ha KOHeqHoii CTa)lHH C)KaTHH 3JieKTPOHHOro KOJihUa 

H IIpH ero ycKopeHHH. 

ABTOphI 6naroJ.J;apHhI 3.A.IlepeJihllITenHy H JI.A.IO,nHHY 

3a IIOJie3Hhie 3aMe'IaHHH. 

Jlumepamypa 

1. H.JI.Kope11ee, JI.A.IOou11. Paouorftu3u1w, 15, N!!2, 272 
/1972/. 

2. A.I'.Eo11tJ-0cM0Aoec1<uii, 3.A.1IepeAbwmeii11. Paouorpu3u1<a, 
13, N!!7, 1082 /1970/. 

:lT· 



3. A.I'.Eo11'1- OcM011oec1<uu. OHJIH, P9-6318, ,ay611a, 1972. 
4. A.Fa/tens, L:.J.Laslett. LBL-1070, Berkeley, Calif., /972. 
5. IO.H.A11e1<caxu11, H.JI.Kope11ee, JI.A.I0ou11. OHJIH, 

P9- 70651 ,4y611a, 1973. . . 
6. r: Eyxzo111:,11. Pac'lem 311e1<mpu'1ec1<ux u Maz11um111:,1x no11eii. 

H.JI., MocKea, 1961. 
7. H. C. rpaowmeii11, H. M. Pb1JtCu1<. Ta611u111:,1 u11mezpa11oe. 

<J>.M., Moc1<ea, 1962. 

, 

18 

PyKonUCb nocmynu11a e U3oame11bCKUU omoe/1 
26 u1011J1 19 73 zooa. 


