
37-108· 
CODtilll8HMR 

Oti118AMH8HHOfO 
MHCTMTYT8 

RABPHbll 
MCC18AOB8HMI 

AYtiHB 

13-87-108 

ID.H.AReKcaxMH, 3.r.raapMRoaa, ID.n.Ooyxoa, 
A.E.qepeMyxHu, A.c.m~Y~"" 

HCCnE,nOBAHHE 
PE30HAHCHYX CBOACTB KAMEPY 
A,nrE3ATOPA KYTH 

1987 



" 
' h 

~,. 

, ' '" , '/ ,"
" 

~r~ ... i to 

1 ./' 
,'f

\., l "ir 

f ' " 

" 

, .\~" \.., ' 
~ 

''''" 1; 
" , f ,. 11. .,..<1 . 

~.'. lo . ",, ~ . 
" 1

., 
.' 

-, ~ 

"", ;.
'. ···::t 

~ . 
1>' 

" ' , :1~. 

"".p ,~f. ~ ,'~.'" 
'h " , •'OI ' .. .r., ~ t: .,'" ~' ' ." 
~. .' " .,,I ' .1 -J 

,',' ~ 

.' .. 
~10 ~ • .. l

'I, . ." • , I o'.
" 

' l " " \1- I.," I; .~ 

'" 
I 

" 
I '.' 

:.(4~ 
',. ., 

.,, "f' ',' o J 

r .i , , 
~ '... ..

~ -Ó , 

.' t'( 

; ..\'.;' .' fo, . 
,""

" '~ to;. " 
,,' l ' 

~~... ' r. 

": 
•© 061>e,nHHeHlibJH HltC11ITYT lI,nepHblX HCc;ne.nOBllIIHH :QyÕHa, :1987 ' 

I ' 

", 

cPOpMl>1pOS aHl>1 e l>1 c scar a e 3neKTpOHHblX xoneu B KOnne KTl>1 BHOI·l YC
KOpl>1Tene r axenax l>10HOB InKYHl 1 11 l>1 KYH1- 20 / 21/ npOl>1C XOAl>1T B Me
Tannl>14eCKO~ BaKYYMHO~ KaMepe aAre3aTOpa IKoMnpeccopa/, KOTO- . 
PYD MOlKHO paCCMaTpl>1BaTb KaK 06beMH~~ p e30HaTOp. H3BeCTHO , 4TO 
peaouaucu xore pe -rr aux Kone6aHl>1~ xoneu Ha C06CTBeHHblX MOAa X Ka
Mep~ /l ! RBnRDTCR OAHl>1M l>13 OCHOBH~ X cPaKTOpOB, OrpaH~4l>1Ba~~l>1X 
l>1 X YCKOPR~~Y~ Cn OC06HOCTb. Pa3Me~eHH~e B KaMepe YCTpO~CTBa 

l>1HlKeKLll>1l>1 ! l! Il>1HcPneKTop, KoppeKTopl MOrYT o6naAaTb CBOl>1Ml>1 pe
30H aHCH~Ml>1 CBO~CTBaMl>1 l>1, COOTBeTCTBeHHO, B~3~BaTb HeYCTO~4l>1

SOCTb KoneLl. nnR 3KCnepl>1MeHTanbHOrO l>1CCneAOBaHl>1R pe30HaHCOB 
KOr epeHTH~X Kone6aHl>1~ HeOÔXOAl>1MO, B n~pBYD 04epeAb,3HaHl>1e CTPYK
TYP~ n on e~, p e30HaHCH~X 4aCTOT l>1 Ao6pOTH OCTe~ KaM ep~ C pacno
nOlKeHH~Ml>1 B H e~ YCTpO~CTBaMl>1. PaHee l>13MepeHl>1R AOÔPOTHOCTe~ npo
l>13BOAl>1nl>1 Cb Ha 4aCTOTa x B~w e 600 MrLl ' 3/ , T . e. He O XBaT~Banl>1 Hl>13
Wl>1e MOAbl. npl>1 3TOM CTPYKTypa none~ l>1 Bnl>1RHl>1e YCTPO~CTB Cl>1CTe
Mbl l>1HlKeKl.ll>1l>1 He pa c c aar paaana c s . 

B H aCTOR~ e~ p a60Te npl>1BOARTCR pe3ynbTaT~ l>1AeHTl>1cPl>1K aLll>1l>1 
E-MOA B Al>1an a30He 4aCTOT AO 1,1 rrLl An~ KaMep aAre3aTopOB 
DKYT" l>1 KYTH-20 l>1 Ha OCHOBaHl>1l>1 AaHH~X l>13MepeHl>1~ 4aCTOTHoro 
cneKTpa l>1 Ao6pOTHOCTe~ OLl eHl>1BaeTCR AonYCTl>1MOe 4l>1CnO 3neKTpo
HOB B «onsue N ê · 

1. C05CTBEHHWE MOnW KAMEPW 

nnR l>1A eHTl>1cPl>1KaLll>1l>1 MOA npelKAe Bcero HeOÔXOAl>1MO 3HaTb OlKl>1Aae
M~~ Cne KTp 4aC TOT. B aKYYMH~e KaMep~ aA re3aTOpOB nKYTH 
l>1 KYTH-20 l>130ÔpalK eH~ Ha pl>1c.l a,ô . OHl>1 npeACTaanR~T co60~ 

LlenbHOCBapH~e KOHCTPyKLll>1l>1 l>13 TOHKOnl>1 CTOBOro Tl>1TaHOBOro cnnaBa 
OT4-1 1I I - TOn~l>1Ha 0, 8 'MMI l>1 H eplKaB e~e ~ CTanl>1 1i - TOn~l>1Ha 

0,5 MM/ . BalKHO~ oc06eHHOCTbD KaMep RBnReTCR OTCYTCTBl>1 e a3l>1MY
Ta nbHO ~ Cl>1MMeTpl>1l>1 l>13-3a Hanl>14l>1R 6 0nbworo 4l>1Cna naTPy6KoB 110/ 
Al>1 aMeTpOM 130 MM Ha TopO l>1 Aan b HO~ nOBepXHOCTl>1 106e4a~Ke/. OA
HaKO AnR npl>16nl>1lKeHHOro aH anl>13a cneKTpa 6YAeM l>1rHOpl>1pOBaTb 3TO 
OÔCTORTenbCTBO l>1 paCCMOTpl>1M COÔCTBeHHble MOAbl a3l>1MYTanbHO-Cl>1M
MeTpl>14HOrO pe30HaTopa Ipl>1c .la, I I li, 06pa30BaHHoro 60KOB~Ml>1 

CTeHKaMl>1 C yrnaMl>1 p ac r aop a () = (17 ± d) /2 ( l>1 CcPepl>14eCKO~ o6e
4a ~KO~ paAl>1yca f, 60nee Ônl>13 KÓrO K peanbHO~ reOMeTpl>1l>1 , 4eM 
np OCTO~ Lll>1nl>1HAP . B6nl>13l>1 OT OCl>1 CTeHKl>1l>1M e~T KpyroB~e OTBepCTl>1R 

paAl>1yca d, K K OTOp~M npl>1COeAl>1HeH~ Lll>1nl>1HAPl>14eCKl>1e riaTpy6Kl>1. 

fIf . ~...- ----_........~
 

Gbll.tÂh i"l~ · i••il;.i il llHCTm'Y'1 \ 

l1l"':lf~bi';' li; C,~~ ;lO !l4U11 
6\<1Sf!!- ,-rEfiA 

1 



a 

'~'
 
~
 

6 

I	 _ 
r II I.!J
 

PHC. 1. BaKYYMHble xaxepu a,o;re
3aTopoB la/: r - KaMepa ITKYTH;
 
rr, - KaMepa KYTH-20; rrr - pac

qeTHaH xonem.; t = 470 ~M, a =
 
= 0,3, d = 120 MM. KaMepa KYTH-20 /6/.
 

PeweHHe BeKTopHoro ypaBHeHHR ~enbMronb~a AnR HanpRmeHHocTH 
3neKTpH4ecKoro nonR MomeT 6~Tb B~pameHo 4epe3 nOTeH4Han ~, 
YAoBneTBopR~~~~ ypaBHeH~~/4/: 

"	 , 2 .1. a «e« 1 [1 a, ar/, ) 1 a-ri,] 2 
2 --(r ~) + - -- ~-(sm e,..:::.::t:.. + --~ + k ~ == o. 

r	 ar ar r2 sín é ae ae sin28 arb 2 /1/ 

Oôuiee oeue-u-e ypaBHeHHR /1/, oõnanaouree onpeAeneHHo~ CHM
MeTp~e~ OTHOCHTenbHO MeA~aHHo~ nnocKocTH, HMeeT BHA 

if; = ~r [C 1 JV+,,(kr) + C2Nv +li (kr)][ P :;' (coséli Pv"t-<>08 Olll :~: ::i. /2/ 

AnR Kone6aH~~ M-THna 14/, COOTBeTCTBY~~HX E-BonHaM B ~HnHHA
pH4eCKo~ CHCTeMe KOOPAHHaT, KOMnoHeHT~ none~ B~pama~TCR 4epe3 
nOTeH4Han cneAY~~HM 06pa30M: 

,	 E = 1 a~ , a~ 
E r = O, . e sin (J arb E c/J = 

ae 

B = -.2.. v (v + l)~, i a a2 r/JBe=---(r-.--),r r	 /3/
kr ar ae 2 

i
Bc/J = - ----,- ~ (r dr/J),
 

kr sin e ar ac/J
 

2 

rAe npHHRTa 3aBHCHMOCTb OT BpeMeHH exp(~~0 /cooTBeTcTBY~~H~ 

MHO~HTenb Be3Ae Ony~eH/. 

<1>opMynbl AnR H-8onH /Kone6aHH~ N-THna 13// nonY4a~TCR H3 /3/ 
3aMeHO~: 

-+ -+ -+ -+ 
E-+B" B ... -E. 

npe~Ae 4eM np~cTynHTb K onpeAeneHH~ co6CTBeHH~X MOA, YKa
~eM, 4TO AnR HX 0603Ha4eHHR B 4HnHHAPH4eCKO~ CHCTeMe KOOPAH
HaT Mbl' 6YAeM Hcnonb30BaTb HHAeKca~H~ m, n, p , COOTBeTCTBY~

~Y~ 4Hcny Y3nOB nona no KOOPAHHaTaM rb, r, Z. 
nOpRAOK 8XOAR~HX B /2/ <1>YHK4H~ ne~aHApa onpeAenReTcR H3 

rpaHH4HblX yc'noB~~ Ha 60KOBblX CTeHKax E rb = E r == B () == O, T . e. 

cornacuo /3/ a~ =0 AnR E-BonH H 1//= O AnR H-BonH. 
ae 

npH a« 1 AnR HH3WHX, cnaõoaeonuoponuux no e E-BonH !p = 0/ 
MomHO Bocnonb30BaTbCR CTeneHHblMH paanomeHHRMH BXOAR~HX /CO 3H~
KOM "nn~cll/ 8 /2/ <1>YHK~H~ Jlexaunpa , 4TO npHBOAHT K peayns r ary 

1 . Jr-;,--- a 2 1	 /4/rE	 = v + _.:: m (1 + - + ... ) + -4
2 12 

AnR E-BonH H H-BonH c OAHO~ BapHa~He~ no (J /p = 1/ H AnR 

rapMOHHK c HOMepOM m «"Ia, Hcnonb3YR aCHMnTOTH4eCKHe pa3no

>KeHHR AnR P m
' H€TPYAHO nonY4HTbv 

o	 ~" 2 5 a o ~" 2 1 a[	 - - + (rn + -)._- [H - - + (rn - -) -. /5/
E a 4 2"' a 4 2" 

OTMeTHM nonYTHO BamHoe 06CTORTenbCT80. 60nbWHe 3Ha4eHHR 
(f E.H »m) nopanxa <1>YHK~H~ 6eccenR npHBOART K cyurec r aeuao 
Me~bWHM, no cpaBHeHH~ c ~HnHHAPH4eCKHM pe30HaTopOM, 3Ha4eHHRM 
K03<1><1>H~HeHTOB CBR3.H a3HMYTanbHblX aoru- B 3neKTpOHHOM xonsue 
c co6CT8eHH~MH MOAaMH. Tpe60BaHHRHa Ao6pOTHOCTH 3THX MOA 
COOT8eTCTBe~HO OKa3~Ba~TCR 3Ha4HTenbHO MeHee ~eCTKHMH, 4eM 

'1 ' 
8	 . 

OTHoweHHe K03<1><1>H4HeHTOB 8 /2/ H BonHOBoe 4Hcno k,C 2/C 1 
onpenertaouiee paAHanbHY~ 3aBHCHMOCTb noneü , HaXOARTCR H3 xpae.-
BblX ycnoBH~ npH r = b, r == d, OrpaHH4HBaRCb npH6nH>KeHHb1M aHa
nH30M, fi,YAeM C4V1TaTb 06e4a~KY (r::: b) cnnOWHO~ H norpeõyex 

Ha' ee nOBepXHOCTH E rP::: E e == B r = O HnH ~ = O AnR E- sona

~	 ~ (r 2 ~) = O AnR P. - sonu , Haaõonee npoc r oe /H rpy6oe/ npu-

6nH>KeHHOe ycnoBHe COOT8eTcTByeT paBeHCTBY paAHanbHoro TOKa 

3 



Hyn~, TO eCTb OTCYTCTB~~ nepeTeKaH~R 3apRAOB C 60KOB~X CTeHOK B 06paTHoM npeAenbHOM cnYllae 

f ~ c(n - 1)Ha nar pyôxu. B 3TOM cny-rac B<t>1 r=d = O, 4TO n ae r -:;r--(rt/;) = O 
ono 2 (b - d) .
 

AnR E-BOnH ~ t/; = O AnR H-BonH. OlleB~AHO, llTO AnFl a axpsrr or-o pe

30HaTOpa (d -> O) 3T~ ycno aua FlBnR~TCR TOllHbIM~ ~ np~BOAFlT K pa
 AnR E mno c n f:. O ~ n« b/d ~3 /6/ ~MeeM np~6n~}f{eHHo:
 
BeHCTBY C2 =0, TaK -rr o C06CTBeHHble llaCTOTbl E-BOnH orrpenennsrr 

CR ypaBHeH~eM J f (kb) = O, a llaCTOTbl H- aoru- - ypaBHeH~eM
 m + 1/2 v d 2m 

kb :::. v +2_- rr (~-) /9/J; (kb) + _1_ Jo (kb) = O. mn 16m (m - 1/2) rol (m - 1) ! 2bL 2kb L ,.
 
Hcnonb3YR 3HalleH~R ~HAeKca /5~ np~ a «171m np~6n~}f{eHHO no

rne -~ Hynb <t>YHK~~1I1 Sec cena : J m (x)v mn- n 
BTOPO~ llneH B npaBo~ llaCT~ /9/ CBFl3aH c OTn~ll~eM nopFlAKa 

nYll~M 

tr tt 1/3 5 a2 paA~anbHo~ ~YHK~~1I1 OT m /T.e. c KOHyco06pa3HocTb~ 60KOB~X CTekb ~ - + 1,86 (--) + (m + -4"-)2;a a HOK/, a TpeT~~ - c Hanll1ll~eM OTBepCTII1Fl. B cnYllae napannenbH~X 

CTeHOK BTOPO~ llneH ~Clle3aeT, a B TpeTbeM cnaraeMOM MHO}f{~TenbAÍlR E m11 -MOA ~ 

(m + 1..) (m - .1.) cnenye r 3aMeH~Tb ua eA~H~l.\Y. Ilp« 60nbWl-1X n,7T 7T 113 2 1 a
kb ::. - + O 81 (-) + (rn - -)-  2 2 

a 'a 4 2rr «craa 3TO cnarae-roe CTaHOBII1TCR CpaBHII1MblM c 1, cnpaaennu aa oueu
xa kb ~ ,\ ,rAe ,\ - n -~ Hynb <t>YHK~l-1~ He~MaHa. mn mn 

~HTepecHo OTMeTl-1Tb, llTO Hanl-1lll-1e OTBtPCTII1~ B 60KOB~X CTeH-
Kax pe30HaTopa YBenll1ll~BaeT llaCTOTY a3~MYTanbHO-C~MMeTp~llH~X 

AnR Hm11 "'; MOA. Ilp« n » 1 c npaeenru-au , coor ae r c r aeuuo , o~eHK~: 

kb ::. ~(4n + 2f -1) kb ::. -~-(4n +2f -3).
4 E' 4 H MOA, HO CH~}f{aeT llaCTQT~ HeC~MMeTp~llH~X. Yron Me}f{AY CTeHKaM~, 

HanpOT~B, CH~}f{aeT llaCTOTY C~MMeTp~llH~X ~ nOB~waeT llaCTOTY He
rpaH~llHoe ycnoB~e AnR H~3W~X E-MOA, Yll~T~Ba~~ee Ilnpocall~Ba

CII1MMeTp~llH~X BonH.
H~e" nonR ~3 pe30HaTopa 8 naTpy6K~, nonYlleHO B np~nO}f{eH~~. OHü
 
np~BoA~T K ypaBHeH~~:
 

2. METOn~KA ~3MEPEH~~ 

Jf(kb) [NÉ(kd) + _l-Nf(kd)] -No(kb)[J~(kd) 1 
+ 2kd-J p(kd) 12kd {(. ~ccneAOBaH~Fl pe30HaHCH~X CBO~CTB MeTann~~eCK~X KaMep npO~3

/6/ BOA~nIl1Cb c nOMO~b~ xapaKTep~orpa~oB XI-47, XI-50, OXBaT~Ba~
= - kd ~ ln ~ [J f (kb) Nr (kd) - Nf (kb) . J f (kd)] ~II1X AII1ana30H llaCTOT AO 1100 Mr4, a TaK}f{e ceneKT~BH~X M~KpO

BonbTMeTpoB SMv-8 c W~p~HO~ no
noc~ 120 Kr~ ~ llaCTOTOMeparAe ~HAeKC r AaeTCR ~opMyno~ /4/. 
SMLU-73. B A~ana30He llaCTOT AO

AnR a3~MYTaÍlbHo-c~MMeTp~llH~X E-BonH (m = O) ~3 /4/ c.neziye r 400 Mr~ np~MeHRnCR TaK>Ke W~POKO
f = 1/2, TaK llTO ~~n~HAP~lleCK~e ~YHK~~~ B /6/ MO}f{HO B~pa3~Tb 

nonOCH~~ yc~n~Tenb Y3-33 c K03~
llepe3 Tp~rOHOMeTp~ll€CK~e ~ np~BeCT~ 3TO ypaBHeH~e K S~AY 

$~~lI1eHTOM yc~neH~R ~25. A5.np~eM-

Hble 111 nepenaoun-e aHTeHHblctgk(b - d) == kd JL. In...!.. . /7/ 
npeACTaBnRnl-1 c060~ MarH~Trr a 

6 H~e 3KpaH~pOBaHH~e ~ He3Kflepsue KOpH~ (n« ..E. d In -l) ypaBHe~~R /7/ np~6n~}f{eHHO paB
a a PHc.2. THrrw aHTeHH: 1 - rraTpy60K

Hbl ; 
xaxepsr; 2 - IIJlYIDKep; 3 .; MarHHT

ck c(2n -: 1) HaH 3KpaHHpoBaHHaH aHTeHHa; 4,2a .... d , 1 )
f ~ --~~ :::. --_...:- (1 --ln-- . /8/ 5, 6 - eMKOCTHwe aHTeHHw; 7 ono 2" 4(b .- d) 7Tb a pa3'beM. 
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paH~pOBaHH~e cOrnaCOBaHH~e neTn~, eMKOCTH~e B B~Ae ! 

A~CKa ~ 10 MM, WT~peB~e npHM~e ~ r-06pa~H~e aHTeHH~ /p~c.2/. 
Bunonueune Tpe60BaH~l:1 ManOCT~ BosMyU\eH~l:1 noneã np~H·1eHHeMbIM~ 

aHTeHHaM~ /soHAaM~/ ~ OTCYTCTB~H peSOHaHCHblX '4aCTOT nOCneAIil-IX 
B ~ccneAyeMoM A~anaSOHe rapaHT~poB~nocb B~60pOM An~H~ ~ nep~-

MeTpa cornacuo ycnoamo 'f« À min /4. Bce aHTeHHbl cHa6»<an~cb nnyu

»<epaM~ AnR 06ecne4eH~H xopowero KOHTaKTa onneTK~ ~SMep~TenbHO

ro Ka6enH co CTeHKaM~ naTpy6KoB, B KOTOp~X aHTeHH~ Morn~ nepe
MeU\aTbCH. AnH ~SMepeH~H paA~pnbHoro pacnpeAeneH~R Ez-KoMnoHeH
TW nonH np~MeHHnCH cne4~anbH~l:1 jOHA, cHa6»<eHH~~ YCTpol:1CTBOM 
AnH OTC4eTa paCCTOHH~H. An~Ha np~eMHol:1 4aCT~ SOHAa He npeB~
wana f 3 ~ 10 -2 À min • 

np~ ~sMepeH~~ C nOMoU\blO xapaKTep~orpa$oB Han~4~e B cneKTpe 
3T~X np~60poB nOCTOHHH~X 4aCTOT ~ Hen~He~HocT~ np~eMHoro KaHa
na np~BoA~n~ K nOHBneH~1O nO»<H~X pesoHaHcH~x n~KOB Ha KOM6~Ha
4~OHH~X 4aCToTax. 3T~ n~K~ ~Men~ ManylO aMnn~TYAY, 4TO cny»<~no 

Kp~Tep~eM ~x oT60pa. OKoH4aTenbHo npoBepKa pesoHaHcH~x 4aCTOT 
npoBoA~nacb c nOMoU\blO ABYX np~60poB SMV-8, np~ 3TOM c~rHan re
TepoA~Ha oAHoro ~S H~X nOAaBancR Ha nepeAalO~YIO aHTeHHY 4epes 
cornacYIO~~e 4en~. np~ TaKol:1 cxeMe ~sMepeH~l:1 BepxHHH 04eHKa 
YPOBHH KOM6~Ha4~oHH~X 4aCTOT cOCTaBnHeT 2f3 A6 Ha YPoBHe 60f 
f70 A6 aMnn~TYA ~CT~HH~X pesoHaHcH~x Kp~B~X. 

'A06~OTHOCT~ onpeAenHn~cb no $opMe pesoHaHcH~x Kp~B~X.np~

MeHHeMaH annapaTypa (SMV-8) orpaH~4~Bana A~anasoH ~sMepHeM~x 

A06poTHocTel:1 c aepxy Ben~4~Hol:1 Q npen < 4,5' 10 3 /~s-sa KOHe4
HOCT~ nonoc~ nponycKaH~H/. C~cTeMaT~4ecKaH ow~6Ka; CBHsaHHaH 
c A~$$epeH4~an.bHol:1 Hen~Hel:1HocTblO aMnn~TYAHo-4aCTOT.Hol:1 xapaKTe
p~CT~K~ SMv-8, ~ cTa~~cT~4ecKaH, 06ycnoBneHHaH HecTa6~nbHocTblO 

aMnn~TYA~ reTepoA~Ha, He npeB~wan~ 5% Ka»<AaH. Ha~60nbwylO He
onpeAeneHHOCTb B ~SMepeH~e A06poIHOCT~ BHoc~n 3$$eKT CHHT~H 

nonHp~sa4~OHHoro B~pO»<AeH~H 

AnH aS~MYTanbHO-HeC~MMeTp~4.,.60 
H~X MOA Kone6aH~~, np~BO

~ .. AH~~l:1 K pac~enDeH~1O 4a
~ 50 CTOT. B 3TOM cnY4ae ~HorAa 

C1 BKnaA B CYMMapHYIO OW~6KY BOS
n • pacr an AO ~ 20% ~ õonee , KaK,MO' 

Hanp~Mep, AnH MOAbl E 510 np~ 

~SMepeH~Hx c YCTpol:1cTBaM~ ~H

~ . 

~ CO 
»<eK4~~, r ne !1f se ... -/p~c. 3/.~ 30 

P ur. Q

" 9á2 906 910 4 
f (Mr~) 

PHC. 3. Pe30HaHCHbrn nHK MOp,bl 
E .

S10 

OAHaKO AnH 60nbw~HCTBa MOA 06U\aH ow~6Ka ~SMepeH~l:1 A06pOT
HOCT~ U4eH~BaeTtH KaK ±15%. 

3. PE3YnbTAT~ ~3MEPEH~~ 

np~ ~ccneAOBaH~~ npocTpa~cTBeHHol:1 CTpyKTYP~ nonel:1, Bos6Y»<Aa
eM~X Ha c06CTBeHH~X peSOHaHCH~X 4aCTOTax KaMep~, 6~no YCTaHOB
neHO, 4T6 OTn~4~e $OpM~ KaMep~ OT 4~n~HAP~4ecKol:1 ~ Han~4~e 

aS~MYTanbH~X HeoAHopoAHocTel:1 He np~BOA~T K nOHBneH~1O AononH~

TenbHWX T~nOB BonH B 06naCT~ 4aCTOT OT 0,4 AO 1100 Mr4 Ha ypOB
He OTHoweH~H aMnn~TYA K OCHOBH~M pesoH~HcaM ~ 60f65 A6. B TO 
»<e BpeMH aS~MYTanbHaH aC~MMeTp~H CH~MaeT nonHp~sa4~OHHoe B~

~O~AeH~e Bcex aS~MYTanbHO-HeC~MMeTp~YHbIXMOA Kone6aH~l:1 ~, CO
OTBeTCTBeHHO, B~S~BaeT pacU\enneH~e c06CTBeHH~X 4aCTOT 
/CM.p~c.5/. PacU\enneH~e 4aCTOT C~MMeTp~4H~X MOA He Ha6nlOAaeTcH 
/p~c.6/. 6es Y4eTa pacU\enneH~H ~SMepeHH~~ cneKTp pesoHaHcH~x 

PHC. 4. P anuam.nue pacnpep,ene

HHH [E z I nrra MOp,: a -E 220 t 

12 ~ .. a 
.6 -E0 30 

-~8 

. ...=:; 
~ 

4r . . .. . .,"\.. 70 
t\ ••••10 20 30 40 50 

<, 6O I ••• ••R(( 1'\) 
• I • 

•• a ••J50
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PHc.6. Pe30HaHCHW~ TIHK MOAW 

EOIO: a nYCTaH KaMepa; 
~80 6 c YCTPO~CTBOM CHCTeMbI HWKeK

lI;l,m. 

a •
 
•
 

4aeTOT e xopowe0 T04HoeTb~ eOB
naAaeT e pae4eTHWM. OTn~4~e He 
npeBwwaeT 5% /AnR Emno-MOA, 
eM. Ta6n./. 

• 

,}200 201 202 T~n~ BonH ~AeHT~~~~~pOBan~eb 

nYTeM BWAeneH~R B036ymAaeMwx 
KOMnOHeHT none~ /Bw60pOM ~ op~

eHTa~~e~ aHTeHH/ ~ ~3MepeH~R 
-J 

~X npoeTpaHeTBeHHWX /à3~MYTanb
~
 
~
 ,S AA 

A A HWX ~ paA~anbHWX/ paenpeAene

bO
 ~ H~~. np~Mepw paA~anbHwx paenpe
~ AA A 
AeneH~~ IE zl AnR MOA E 220 

A

A 
~ noxas aau Ha p~e. 4. B~AE0 30 5 HO, 4TO 3~~eKT~SHble 113neKTp~

206 207 - 208 4eeK~e ueur pu" /T04K~ e~MMeT

p~~/ He eosnaAa~T e reOMeTp~f ( Mr~) 
4eeK~M~. 50nee Toro, ~3MepeH~R 

nOKa3an~, 4TO AnR ASYX pae~enneHHWX YPOBHe~ OAHO~ ~ TO~ me 
a3~MYTanbHO,-Hee~MMeTp~4HO~ MOAbl Kone6aH~~ ueu r pu pac rtperiertc
H~~ IE I r a-ose ,He coanariaior , KaK MemAY e060~', TaK ~ e r eowe r> z 
p~4eeK~M ~eHTpOM KaMepw. ~nR YMeHbweH~R Ow~6K~, eBR3aHHo~ 

e ~3MeHeH~eM KOH~~rypa~~~ nonR eaM~M 30HAOM, noeneAH~~ BBO
A~neR no paA~yey e ASYX A~aMeTpanbHO npOT~BononO*HWX eTopOH. 
Pe3ynbTaTw 3T~X ~3MepeH~~ eOBnan~ e T04HoeTb~ ±1 eM. 

KpOMe Toro, 6b1Il~ npo aeneuu õonee «oppexr nae ~3MepeH~R no
nomeH~R 3neKTp~4eeKoro ~eHTpa AnR MOA E 110 ~ E2 10 MeTOAOM Ma
nwx B03My~eH~~/5/.B03My~a~~ee Teno npeAeTaBnRno e060~ MeTan

\ 
n~4eeK~~ e~epmeHb A~aMeTpOM 

d = 4 MM ~ An~Ho~ r = 53 MM 
/eM.p~e.7/.PaeeToRH~e MemAY 
A~eKaM~ j Bapb~pOBanoeb B npe
Aenax 80+260 MM. .. 
PHc.7. CxeMa perHCTpa~HH CMe

llJ,eHHH 3JIeKTpHl.IeCKOrO uen-r p a : 

1 - Ka~epa; 2 - B03MYllJ,awllJ,ee 

TeJIO; 3 - MeTaJIJIHl.IeCKHe AHCKH: 

Ta5JIH~a 

I KaMepa KYTl1-20 KaM8pa 11KYTM 
I 

Tu 1-1. nYCTM c YCTp.IUDK.JptUlJ . 
(",v.{1-t Q~~ (JiN)Q Orj~ (/VIf7Y) C?r f/Mfly) 

198 201,3 2071300 480 188 1,3EOIO 

572,5589 6041900 500 540 1,11?o20 

929 888,8 1630 889 420 872 1,3 
!Ea30 

370,9 1820 373 660 
-

368362 1,1EI IO 373,4 1520 383 370 

691,2 2390 702 920 674705 1,0709,0 7171540 520EI20 -
1021 1002-- -- -EI 30 

'290522,4 2220 533 514503 1,4....527,0 5652650 516~IO 
844,5 8392980 - -788 0,7856,5 8592880 1180 844E220 

680 623651,1 2820 636 0,7648 665,3 950 6442370 662E3Iü 
....952,0 2550 961 - 0,8983 985,2 1870 1003 987E320 -

781,9 1800 733 -775 1,2766786,6 2750 1200814E410 

-.... ........1127 . - -
IO~6

E42ü 

890923,0 2700 906 - 0,9895' ....2160 909933,5E5IO -
.... 9941013 -- - -E6IO 

.

1035,1102 ........ .... .... HI r 1 -
1211 1070Eu11 
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·6 ·5 ·4 ·3 ·2 ., 3 4 5 6 
X(c ~) 

f-f"1é o
fp 'f: 90 

·1 3 4 5 X~~) 
- 5 

P,HC.S. Yxon qaCTOTbI npn nep e 
Me~eHHH B03My~aro~ero Tena: 
a -paCCTOHHHe ~HCKaMHMe~y 

h = SO MM /CM.pHC.7/; 6 -h = 

160 MM. 

Pe3ynbTaT~ ~3MepeH~~ yx04a 
pe30HaHCHO~ 4aCTOT~ MOA~ E 110 
B 3aB~C~MOCT~ OT nonomeH~R 803
My~a~~ero Tena Ha pa3n~4H~X 

a3~MYTax npeACTaBneH~ Ha p~c.8. 

B~AHO, 4TO B6n~3~ nnOCKOCT~ 

Y3nOB E z / ep = 90 0, OTC4eT yrna 
OT T04K~ ~HmeK~~~/ B03My~a~~ee 

Teno, KaK cneAOBano~	 om~AaTb, 

Bn~RH~R Ha pe30HaHCHY~ 4aCTOTY 
He OKa3~BaeT. Ha a3~MYTe ep=30 0 

OT4eTD~BO Ha6n~AaeT~R cMe~eH~e 
T04K~ M~H~ManbHoro yxoAa 4aCTO
T~ /Y3na nonR/ OT ~eHTpa KaMe

p~. MHK-o~eHKa Ben~4~H~ OTKnOHeH~R 3neKTp~4ecKoro ~eHTpa 

OT reoMeTp~4ecKo~ oc~ cOCTaBnReT /1 ,7±0,55/ CM np~ 3aAaHHo~ 

cTaT~cT~4ecKo~ T04HOCT~ onpeAeneH~R pe30HaHcHo~ 4aCTOT~ 

ar p -4
-r-::: 1,5·10 . Ha MOAe 'E 21 0 CMe~eH~e ~MeeT np~MepHO TaKY~ 

p 

me Ben~4~HY. AnR KaMep~ ~3 HepmaBe~~e~ CTan~ COOTBeTcTBy~~~e 

CMe~eH~R np~6n~3~TenbHo B 2 pa3a MeHbwe. RBnRRCb cneAcTB~eM 

a3~MYTanbHo~ aC~MMeTp~~ KaMep, 3$$eKT CMe~eH~R 3$$eKT~BHoro 

3neKTp~4ecKoro ~eHTpa OT reoMeTp~4ecKo~ oc~ np~BOA~T K TOMY, 
4TO MOAY c m a3~MYTa.ribHbl'M~ Bap~a~~RM~ MorYT B036ymAaTb xo ne> 
6aH~R Konb~a c n~6~M 4~cnOM 

paBH~M m. K03$$~~~eHT CBR3~ 

3Ha4~TenbH~M a c~ny 6onbw~x 

BonH no a3~MyTY e. a He TonbKO 

~r 2(P -m)

~(-) MomeT OKa3aTbCR
 

f o 

~r. Ha~6onée cy~ecTBeHHoe ~3 B03
MomH~X nocneAcTB~~ - HeycTo~4~BOCTb aKc~anbH~X ~one6aH~~ Konb
~a ~3-3a pe30HaHca c MOAO~ E

0 10 
' ~nR npeAoTBpa~eH~R 3Toro no 

oc~ KaMep~ Heo6xoA~MO BBOA~Tb npoB6AR~~~ ~~n~HAP /Hanp~Mep, 

$~Aep n~TaH~R C~HXpOB~TKa '2 . I. np~ 3TOM YPOBeHb aMnn~TYAbl no
ne~ MOAbl CH~maeTCR np axruuecxa AO HynR.E0 10 

1t13MepeH~R A06poTHoCTe~ Ha pcaouaucuux 4aCTOTax Ha "nycrux" 
KaMepax, KaK T~TaHoBo~, TaK ~ ~3 HepmaBe~e~ cTan~, nOKa3an~, 

4TO ~X 3Ha4eH~R AocTaT04Ho BbICOK~ /1,3-;, 3/-10 3 ~, B cornacna 

10 

2,5 

2,0
 

o
 
015

, d' 
} 1,0 

.1 f 
200	 'O 1000 

HOBblM conpOT~BneH~eM p = 75 OM, 

PHc.9. 3aBHcHMoCTb ~06POTHOCTH 
OT qaCTOTbl: crrnornHaH KpHBaH 
paCqeT. 

c r eopucü 16~ np~MepHO OA~HaKO
B~ AnR 060~x Bap~aHTOB KaMep 
/cM.Ta6n./.	 3Kcnep~MeHTanbHaR 

3aB~C~MOCTb A06porHocT~ OT 4a
CTOT~ YAoBneTBop~TenbHo co
rnacyeTcR c TeopeT~4ecKo~ 

Q ~ yr /p~c. 9/. 0F'HaKo Han~4~e 
B KaMepe KoppeKTopa, npeACTaB
nR~~ero c060~ cornaCOBaHH~~ 

OTpe30K An~HHO~ n~H~~ c Bon
c yurec r aeuao /8 2~· 7 paa/' CH~ma

eT Ben~4~H~ Ao6poTHocTe~. It1H$neKTop Ha A06pOTHOCTb cy~ecTBeH

Horo Bn~RH~R He OKa3~BaeT /cM.p~c.5/. B KOHe4HOM ~Tore npaKT~

4eCK~ ~HT~pecH~e 3Ha4eH~R Ao6poTHocTe~ ~aMep~ /c YCTpo~cT8a
M~ ~HmeK~~~/ HaXOARTCR B A~ana30He /3-;.10/.10 2 /cM.Ta6~./, 4TO 
06ecne4~BaeT YCTo~4~Boe cmaT~e Kone~ c ~~cnOM 3neKTpoHoB Ne~ 
=:: /3-;. 51- 10 12, no Kpa~He~ Mepe AnR MOA E c m,n .s: 2, npn OTHOmno 
C~TenbHOM 3HepreT~4eCKOM paaõooce B nY4Ke tiE/E ::::. 4·1 O-~,I 1.'. Pac
~enneH~e pe30HaHCH~X 4aCTOT np~ CHRT~~ noriRp~3a~~OHHoro B~pom

z.> 

'I,ll
~ ti 
~ 

tif 1 
AeH~j;j Ha Ben~4~HY Y- > Q 

o 
np~BOA~T K YBen~4eH~~ noporo-
Boro 4~cna 4acT~~ AO N e ~ 

~ /6-;.8/, 1O12, 4TO n03BOnReT 
06bRCH~Tb pe3ynbTaTbl / 71 ~3Mepe
H~~· 4~cna 3neKTpOHOB B cmaTOM 
COCTORH~~ B	 agre3aTope nKYTIt1 
N < 8. 10 12' e ~ 

~ 

a 

'\1" 

PHc.10. txeMW H3MepeHHH C06CT

BeHHblX qaCTOT HHqmeKTopa / a/
 
H KoppeKTopa /6/: J - 3KpaH
 
HH~neKTopa; 2 - rraTpy60K; 3 

KaMepa; 4 - BWCOKOBonbTHW~
 

3neKTpo~ nHHHH KoppeKTopa.
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CxeM~ ~3MepeH~R C06CTBeHHWX 4aCTOT ~H$neKTOpa ~ KOppeKTOpa 
npeACTaBneHW Ha p~c.10. neTnR ~H$neKTOpa np~ ~3MepeHHRX OTKn~

4anaCb OT reHepaTOpa. Ha~H~3WaR pe30HaHCHaH ~aCTOTa ~H$neKTO

pa COCTaB~na f k = /120±2/ Mr~ np~ Ao6pOTHOCT~ Q ~120. np~ OT
KnOHeH~~ ~H$neKTOpa BBepX ~ BH~B Ha ~e = 1 CM pe30HaHCHaH 4a
CTOTa CAB~íanaCb Ha -10 Mr~ ~ +10 Mr~ CoOTBeTCTBeHHO. ~ccneAo

~H~e pe30HaHCHOíO B3a~'MoAe~CTB~}1 coor aer c r ayouiuã 4eTBepTbBonHO
BW~ B~6paTop HY~HO COínaCOBWBaTb Ha pa30MKHYTOM KOH~e. KoppeK
TOp, BKn~4eHHW~ 8 pa604Y~ cxeMY, pe30HaHcHwM~ CBo~cTBaMH He 06
naAaeT. 

5. YMeHbweHHe Ao6pOTHOCT~ 6naíoAapR KoppeKTOPY npHBOA~T 

BaH~R CTPYKTYPW none~ BonHW nOKa3an~, 4TO B AaHHOM cnY4ae Ha
6n~AaeTcH B036Y~AeH~e 4eTsepTbBonHoBoío KoaKc~anbHoro pe30Ha
Topa, 06pa30BaHHOíO 3KpaHOM ~H$neKTopa ~ KaMepo~. TaK KaK ~3
MepeHHoe 3Ha4eH~e 4aCTOTW ~H$neKTopa 6n~3KO K 4aCTOTe o6pa~e
H~H 3neKTpOHOB Ha paA~yce 3aXBaTa f o6P =134 Mr~, TO Heo6xOA~
MO 6blno Ha~T~ cnoco6 nOAaBneH~H 3T~X Kone6aH~~. np~ COínaCOBa
H~~ 3TOíO pe30HaTopa Ha pa30MKHYTOM KOH~e conpOT~BneH~eM 

R = 10 OM /np~6n~3~TenbHo paBHWM BonHOBOMY conpOT~BneH~~ KoaK
c~ana/ Ao6pOTHOCTb YMeHbwanacb AO ~ 6, a ~e30HaHCHaH 4aCTOTa 
CAB~ranacb AO t = /158! 1/ Mr~. none 3TO~ BonH~ B npOCTpaHCTBen 
cnaAaeT ~ B 10 pa3 Ha paCCTORH~~ 6 CM OT ~H$neKTopa. 

~ccneAoBaH~e pe30HaHcHWX CBO~CTB KoppeKTopa nOKa3an~, 4TO 
caMa no ce6e nnaCT~Ha ~MeeT ~enw~ cneKTp 4aCTOT. OAHaKo np~ 

nOAKn~4eH~~ KoppeKTopa K reHepaTOPY n~TaH~R ~ COínaCOBaHHO~ 

HaíPY3Ke /nocneAHee 60nee cy~ecTBeHHo/ pe30HaHCHble CBO~CTBa 

~C4e3a~T, T.e. Kone6aH~H He B036Y~Aa~TcR. 

4. BblBOAbl 

1. ~AeHT~$~~~poBaHw E-MOAW Kone6aH~~ B 4aCTOTHOM A~ana30He 

AO 1,1 rru. Co6cTBeHHwe 4acToTw, paCC4~TaHHwe AnH KaMepw c KO
H~4eCK~M~ cTeHKaM~, cOBnaAa~T c ~3MepeHHWM~ 3Ha4eH~RM~ c T04
HOCTb~ He xy~e '5~. 

2. 06Hapy~eHo CHRT~e nonRp~3a~~OHHOíO BwpO*AeH~R AnR Bcex 
a3~MYTanbHO-HeC~MMeTp~4HbIXT~nOB BonH. B03H~Ka~~ee np~ 3TOM 
pac~enneH~e 4aCTOT CH~*aeT c~ny pe30HaHCoB ~ COOTBeTCTBeHHO 

. üf 1 
Tpe6oBaH~H Ha A06pOTHOCTb KaMepbl /np~ pacU\enneH~~ - > - AO 

(o Q 
ABYX pa3/. 

3. 06Hapy~eHo CMe~eH~e 3~$eKT~BHOíO 3neKTp~4eCKOíO ~eHTpa 

KaMepw, BcneACTB~e KOTOPOíO MOAY c m a3~MYTanbHWM~ Bap~a~~RM~ 

MorYT B036Y*AaTb Kone6aH~R Konb~a c n~6WM 4~cnOM BonH no a3~
MYTY, a He TonbKO paBHWM m. B03H~Ka~U\y~ np~ 3TOM íeHepa~~~ 

Kone6aH~~ Ha MOAax E MO*HO nOAaB~Tb BBeAeH~eM ~eHTpanbHOíOomo 
npOBOAR~eíO CTep*HR. 

4. ~3MepeHHaH c06CTBeHHaH 4aCTOTa ~H$neKTopa HaxOA~TCR 
B onaCHO~ 6n~30CT~ K 4aCTOTe 06pa~eH~H 3neKTpOHOB. Bo ~36e*a

12 

r 
!I, 

r
 

t H cP (k ) iE ----- -.----_..
 
z o 1Tk k J (k d)


z r m r 

\1 

,'. 13 

l : 

K TOMY, 4TO ycnoB~R YCTO~4HBOCT~ aKc~anbHWX Kone6aH~~ BwnonHe

Hbl AnR Ne ~ /3~ 5/·10 12, a c Y4eTOM YBen~4eHHFl noporoaor-o 3Ha

4eH~H A06pOTHOCT~ BcneACTB~e pacU\enneH~Fl 4aCTOT /cM.n.2/ MO*

HO O~HAaTb YCTO~4HBOCTH Kone~ c 4HcnOM 3neKTpOHOB
 
,[\0 /6-;'8/.10 12 .
 

np~JlO}\{EH~E 

YpaBHeH~e /6/ nony-rae r ca Clll~BKQ~ I!p~ r = d aAMHTTaHCOB 
B~/Ez AnR KaMepw ~ naTpy6Ka. CooTBeTcTBy~~ee 3Ha4eHHe AnR KaMe
pw cneAyeT H3 COOTHoweH~~ /3/ ~ AnR E-Bon H, c Y4eTOM ~ir=b = O, 
paBHO 

B J r (kb) [ N P(kd) + ..!-Nn(kd)] -Ne(kb) [J é(kd) + _!.-Je(kd) 1 
~ 2kd r 2kd In. 1/ 

- = i --~---_._--_._--_._--_.~--~-~-:.._-- • 
E z Jf (kb) Nf (kd) - Nr (kb) Jp(kd) 

AnR onpeAeneHHR aAM~TTaHca naTpy6Ka 6YAeM C4~TaTb E np~z 
r =d ~38eCTHbIM H Ha~AeM B AnH MOA E Ha aaaooe [z I < h/2mno cP. 
MO~HO nonosorr s Ezlr=d ::::E o' r ne E o - t-teKOTopaFl KOHCTaHTa, 
Ha na r pyõxax Ezlr=d= O. Peureune COOTBeTCTBYíOU\e~ rpaHH4HO~ 
3aAa4H B 06naCTH r < d B óyp s e- npeACT2BneHHH (E z (k z) 

+00
 
_!- f exp (-ik z) E (z) dz ) HMeeT BHA
. z Z 
217 k h _00 . z
 

sm "2- J m(1t r)
rE (k ) :::: E ------,z z o 
17k J (k d)z m r 

rAe k == k 2 - k 2. ~cnonb3YFl H3BeCTHble Bblpa~eHHfI AnH noriepe vr z 
HblX KOMnOHeHT nonH B E-BonHe, nonY4HM 

k h
 
kSiny
 

J m (k r r) 



np0ll13BOAR 06paTHOe npe06pa30BaHII1e <t>YPbe npll1 r = d, \ z \ < h/2 
111 npeHe6peraR pa3n~4l11eM nOBepXHOCTe~ r = const B ~lI1nIl1HAPIl14eC- TEMAT"qECKME KATErOPMM nYSRMKAUMA
KO~ 111 cet>epIl14eCKO~ CII1CTeMaX KOOpAII1HaT npll1 a« 1, Ha!::1AeM: 

OBDE~MHEHHoro MHCTMTYTA H~EPHYX 
1 -	 ch'kmszexp (-kmJ1 /2) 

H rP = iE o I ~ (1 - COB kz cos ~ ) - 2kd k (k msd) 2 " kd	 2 s = 1 

t 
I'V2 

ms	 _ k 2. CpeAHee 3Ha4eHII1e H cP no 3a30PY npll1
k 2rAe	 \mS a2	 I 

mh npll16nll13111TenbHO paBHokd	 «1, - <·1 
d
 

- In.21
 
H<p _ . kh d 

-1-1n-. 
E o 

11 h 

1113	 In.1, n.21 nonY4111M 16/.
Y4111TblBaR h = 2d tg ~ Z' ad , 
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MCCRE,lJ;OBAHMA
 

MHAeKC	 TeMa1'HKa 

1.	 3Kcnep~MeHTanbHaR <bH3HKa B~COKHX 3Hepr~H 

2.	 TeopeTH4eCKaR $~3~Ka B~COK~X 3Hepr~H 

3.	 3KcnepHMeHTanbHaR HeHTpoHHaR $~3~Ka 

4.	 TeopeTH~ecKaR $~3~Ka HH3K~X 3HeprHH 

5.	 MaTeMaT~Ka 

6.	 ~AepHaR cneKTpOCKonHR H paAHox~MHR 

7.	 ~~3HKa TRmen~x HOHOB 

8.	 Kp~oreH~Ka 

9.	 YCKoPHTenH 

10. ABroMaT~3a~~R o6pa6oTKH 3KcnepHMeHTanbH~X 

AaHH~X 

11.	 B~4~cnHTenbHaR MaTeMaTHKa H TeXHHKa 

12.	 XHM~R 

13.	 TeXHHKa $~3H4ecKoro 3Kcnep~MeHTa 

14.	 ~ccneAoBaH~R TBepA~X Ten H *HAKOCTeH 
RAepH~M~ MeTOAaM~ 

15.	 3KcnepHMeHTanbHaR $H3HKa RAepH~X peaK~HH 

npH H~3K~X 3HeprHRX 

16.	 A03~MeTp~~ H <t>H3~Ka 3a~~T~ , 
17.	 TeopHR KOHAeHCHpOBaHHoro CQCTORHHR 

18.	 ~cnonb30BaHHe pe3ynbTaToB H MeTOAOB 
$YHAaMeHTanbH~X $H3H4eCKHX HccneAOBaHHH 
B CMe*H~X 06naCTRX HaYKH H TeXH~KH 

19.	 6~O$H3HKa 



HET RH nP06EROB 8 BAWEA 6H6RHOTEKE? 

81>1 MOJKeTe no.nyt~KTb no not~Te nepet~Kc.neHHble HKJKe KHKrK, 

ec.nK OHK He 6bl.nK ::l8K8::l8Hbl paHee. 

.119-82-664 

.113.4-82-704 

All-83-511 

.117-83-644 

A2.13-83-689 

.1113-84-63 

A2-84-366 

.111,2-84-599 

n17-B4-Br;n 

.QIO,II-84-818 

Jll;-85-851 

Jlll-85-791 

Jl1 3-85-793 

ll3,1;, 17-86-71;7 

TPYAW cose~aHHA no KonneKTHBHWM MeToAaM 
yCKOpeHHR. /lyfiHa, 1982, 

TPYA"' IV llel!!,QyHaPOAH0>1 wKon"' no Hei1TPOHHo>1 
~H3HKI!, /lyfiHa, 1982. 

TPYAW coB~aHHA no cHcTe~aM M Mero~aM 
aHaflHTH4eCKHX BW4HCfleHHH Ha 38M H HX nPHMeHeHHO 

a reopeTH4eCKo>1 ~H3HKe. JlyfiHa, 1982. 

TPYAW He*AyHapoA~o~ wKonw-ceHHHapa no ~H3HKe 

3 p, 30 K. 

5 p, 00 K. 

2 p, 50 K • 

TRMI!IlWX HOHOB. AnywTa, 1983, 6 p, 55 K. 
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HanaTeflbCKHH OTnen 06oenHHeHHOrO HHCTKTYTa RnepHbiX HCcnenoeaHH~ 

AneKcaxHH ~.H. H AP· 13-87-108 
HccneAoaa•me P"3uHaHCHbiX caoi1c r t1 KdM"I)"' a.4r caaropa KYTI1 

npHBtAt!Hbl peaynbTdTbl pac4eTOB H H3MepeHHH cneKTpa co6cTBeHHbiX 4aCTOT E-MOAI 
MeTaflflH4eCKOH BaKyyMHOH KaMepbl dAfeaaTOpa KOnneKTHBHOfO YCKOpHTeflR C 3fleKT
pOHHb1MH K0flb4aMH 8 o6naCTH 4aCTOT AO I, I rr4. KaMepa HMeeT c~epH4eCKHe 6oKo
Bblt! CTeHKH, TOpOHAdflbHy~ o6e4aHKY H ~et<TpanbHOe OTBepCTHe. TeoperH4eCKHe· 
H 3KCnepHMeHTaflbHble 3Ha4eHHR 4aCTOT 0TflH4a~TCR He Oonee 4eM Ha 5%. 00Ka3aHO, 
4TO a3HMyTaflbHdR aCHMMeTpHR KaMepw, o6ycnoeneHHaR naTpyOKaMH Ha TOPOHAanbHOH 
OOBepXHOCTH, npwBOAHT K CHRTH~ 00flRpH3a4HOHHOf0 BWPO*AeHHR BCeX a3HMyTaflbHO
HeCHMMeTpH4HbjX MOA H CMe~eHHO 4eHrpa 84-noneH, HccneAOBaHbl peaoHaHCHble CBOH
CTBa ycTpOHCTB HH*ek4HH. 113MepeHHwe 3Ha4eHHR Ao6POTHOCTeH COOTBeTCTBY~T yc
TOH4HBbiM K0flb4aM c 4HCOOM 4aCTH4 N .... 8' I 0 12. 

Pa60Td BblnOOHeHa B 0TAene HO~X MelUAOB yCKOpeHHR 011~11. 

CoofiluC!IIHe 06loe.llHHeHHor·o KHCTHl yra H.O.epHbU: HCCJJ~oBAHIIA. ,!b6Ha 1987 

nepeBOA O.C.BHHOroaAOBOH 

Alexakhin Yu.l. et al. 
Resonance Property Investigation of the KUTI 
Adgezator Chamber 

13-87-108 

The calculation and measurement results of the natural frequency E-mode 
spectrum of the metal I ic vacuum adgezator chamb'er of the col Jective accelera
tor eith electron rings in the frequency region upto I. I GHz are given. The 
chamber has spherical side walls, toridal shell and central opening. Theore
tical and experimental values of frequencies differ by not more than 5%. 
It is shown that a:lirnuthal asymmetry of the chamber, that is conditioned 
by branch pipes on its toridal surface, leads to the removal of polarized 
degeneracy of all azimuthally asymmetrical models and to the shift of HF-fi
elds centre. The resonance properties of the injection devices are investi
gated. The measured values of Q-factors correspond to stable rings with par
ticle number N8 = 8·1012. 

The investigation has been performcJ at the Department of New Acceleration 
Methods, JINR. 
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