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llpR pemeHRH rrpo6AeMH sHeproo6ecne~eHHR yCKopeHHR aapRXeHHHX ~c
T~ npe,ltCTaBJIHeT RHTepec rrpOCJie.~tRTb aa rrp~eccoM nepe,lta'IR 9HeprRR 
CTOpoHHero (yCKOpSlDilero) llOJIJI CryCTKY ~aCTJm B T6X CJIY'I8.f!X, KOr,lta KO
~eCTBO 38llaC6HHO~ 9HeprRR CTOpoHHero llonH CpaBHHMO C 9HeprReH p:;y~o

HOBCKOro llonH C]MMBpHOrO 3aPfi.lta CryCTKa. 
B nocTB.HoBKe, KOTOPYKJ H8.3liiB8llT "caMocorJiacosaHHo~". CJie.IzyeT ~H

TiiiBaTb Ha~aJibHiile YCJIOBHR ~B~6HHR CI"YCTKa, Ha~aJibHiile 3H&~eHHR noJie~ 

(CTOpOHHero H B036~eHHOI"O ~B~eHHeM 3apRAOB) H H3MeHeHHe CKOpOCTH 
crycTKa B npouecce ~s~eHHfl. 

B 3TOM cnyqae Heo6XO~O OTKa3&TbCR OT HCITOJlb30BaHHR TeopHH 
B03MY!Il6HH~. 

ITpe~sapHT~&Ho, cM./I/, pemaJiac& MO~~bHRR s~qa o6 ycKopeHHH 
KOJI&uesoro crycTKa sJieKTpoHoB BHYTPH aaMKHyToro KO&KCHaJI&Horo peao
HaTopa C H~eaJibHO ITpOBO~HMH CTeHKaMH. ~CITOJlb30BaJICR MeTO~ KOHe~HYX 

paaHocTe~. OpH aToM B HatlaJibHYX ycJIOBHRX HCKyccTBeHHo paa~eJIRJIHCb 
CTOpOHHee noJie H noJie Cf'YCTKa: B3aHMO~eRCTBHe aapRAa CI"YCTKa CO CTO
pOHHHM noJieM "BKJIJOqaJIOCb" JlHmb B MOMeHT HEttlaJI& pemeHHfl ,l{HHaMHtleCKO" 
3aAatlH. Ocso6o~HMCR oT yxaaaHHoro HeAoCTa1Y.a. B npe~araeMo~ pa6oTe 
rrpoHaBoAHTCfl npocTpaHCTBeHHoe paa~eJieHHe noJie~. Taxoe paaA~eHHe 
HMeeT MeCTO B Ha~aJib~ npoMe~TOK BpeMeHH H B TetleHHe HeKOTOpOI"O 
npoMe~TK& ITOCJie. ~R 3TOI"O paCCM&TpHsaeTCR B38HMO~eACTBHe C ITaABm

~HM HMITYJibCHiiiM CTOpOHHHM ITOJieM. B HMnyJI&Ce 38IT&CeHO onpeAeJieHHOe, KO
HetlHOe KOJIHtleCTBO 3Hepi"HH. 

CTpyKTYP& H3~&eMO" CHCTeMiil OTJIHtlaeTCR OT paCCMOTpeHHO~ B/l/ 
A06aBJI6HHeM "BXO~HOI"O" H "BYXO.II,HOI"O" naTpy6KOB, 3aMKHyTiiiX HaKOpOTKO 
(eM. pHc. I) • KoJI&ueso~ crycToK c cetleHHeM a- , paaMeplil KOToporo - 2l 
no KOOp.II,HHaTe 2 H (!-a. ) - no KOOp.II,HHaTe 'l. , CB0!50AHO "Hil.ll,eT" Ha 
BHyTpeHHHA KOaKCHaJib~ UHJIHH.II,p. [JyCTb 'f lt) - KOOp~HHaTa ueHTpa 
ce~eHHR u no i! • .ll,B~eHHe Cf'YCTKa KaK UeJIOI"O npOHCXO~HT napaJIJieJibHO 
OCH ~ • Pa,D,HaJibHM CTeneHb CB0!50~ ~BHllteHIU! tl8CTHI1 113aMOpOllteHa", 
IT03TOMY PaAHaJibHM KOOpAHHaTa QeHTpa ce~eHHfl 't = l?o:: £&+0-)/~nst. 
Macca noKofl crycTKa M=tnoN • Pacnpe~eJieHHe nJIOTHOCTH aapRAa 
3aA&eTCR COOTHOmeHHeM 

l.JL 
2Xt. ' 

J== 0 
if 
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r,IJ;e mo- M&Cca, f- 3&pf!A aneKTpOH&, /II- nonHOe tmCnO qacTHQ B CPYCT
Ke, 11T&K, B MOM6HT t:O cryCTOK "npOHHK&eT" C 3B,ll,aHHOll: Haq8JibHOll: 

CKOpOCTb~ BO BHyTpeHHDD 06n&CTb pe30H&TOpa ~epe3 TOpQOBym CT9HRY JI9-
BOPO naTpy6Ka. flyCTb B MOM9HT BJieTa B OKpeCTHOCTH CPyCTKa IJ CTOpOH
Hee none oTcyTCTByeT. B npoQecce "npoHHKHoBeHHJt" qepes cTeHKy K nonD, 
"HeCOMOMY" CaMHM cryCTKOM, ~06&BJIJteTC.fl BTOpHqHoe none, pacnpOCTp&H.fl~

llleec.fl OT MeCT& "rrpOHHKHOB6HH.fl" CO CBeTOBOll: CKOpOCTbiO, CYMfiapHOe none 
£1. , fa, Hcp B H&q8JibHlill: npoMeJKYTOK BpeMeHH nOK8JIH30BaHO B OKpeCTHOC

TH MeCT& BneTa CPyCTK& H H&XO.IJ;HTCJl: H3 pemeHH.fl aneKTpO.D;HH&MKq6CKOll: 3&
.IJ;&qH (H&30B6M ee I-ll: BcnoMoraTenbHOll: 3B,ll,aqell:). npe~nonaraeTC.fl, QTO 

q, lt.l = 1r. • Y'IHTHBaiiTO.fl rpamronn&e yOJioBH.R:. An.fl npooToTH 
Ha 3TOM 3T&ne B KaqeCTBe OCHOBHO!l: o6naCTH MOZHO B3HTb neBym Q&CTb o6-
naCTH 51. z ( CM, pHC • !) , 

113 BepXHell: qaCTH p930H&TOpHOll: o6n&CTH lll H&6eraeT HMnynbCHOe 
rC:n:tp Cf(>l' H crop. 

cTopoHHee none c cocT&BJI.f!DIIHMH ,.t. , E i , ., • ITo31e pacnpocTpa-
H.fleTCSI CH&qaJia K OCH CHCTeMH, a 3&T9M npOHHK&9T B 30HY "B3&HMO
~ell:CTBH.fl•co crycTKOM. 8To none (c yqeToM o6yqHNX rpaHKqHNX ycnoBHll: 
~ ~98JIDHO I!pOBO~ OT6HOR) ITonyq86TC.fl RS pemeHR.fl 2-~ BOllOMOra

TenbHOll: aneKTpo~HH&MHq9CKoft 3B,ll,&qH, PemaeTCJt SB,ll,aqa o pacnpocTpaHeHHH 
HMnynbcHoro cTopoHHero non11 B "nycToft" cTpyKType. IlpH cneQHaJibHO no
,IJ;o6paHHNX HaqaJibHliX ,I\8.HHhiX I1pH t = 0 CTOpOHH66 none 3aKJIIIQ9HO TOnbKO 
B ~ H HMeeT KoHe~ aHeprH~, T.e. sanaceHH&H aHeprHSI orp&HwqeHax>. 

z 

A, I"IIIJJJU'((II 

PRc.I 

X) Bonee peaJibHO 6hiJIO 6Y BM9CTO pesoH&TOpHoll: qaCTH Q 2 = Jl' Q Z 

BKniOqHT~ p&,IJ;HaJibHYIO nHHKID C n&,IJ;~HM K OCH HMnynbCOM non.fl. Q~a
KO Hs-sa crpaHwqeHHOCTH pecypcoB SBM rrpKXO.D;HTC.fl coKpa~HTb o6~eM 
o6nacTH pesoHaTopa. 

• 2 

4'~:) 
-filii' 
~':!_____.._ 

nonoJKHM J = ct • BcnoMoraTenbHNe s&,IJ;aqH pemooTC.fl ~o MOMeHTa J . ..Qo 
0 

YK&3&HHOPO MOM9HT& "BCnOMOraTenbHYe" non.fl He B!3&HMO.IJ;6t!CTB~T. l1pH 
I > }' 0 · crycTOK non&,IJ;aeT B ycKoproOlJIY!O !J>asy cTopoHHero non.R. Cynepno-

3H1.1H.fl "BCnOMOr&T6nbHNX" non ell: npH } = Jo ilpHHHM&6TC.fl B KaqecTB6 H&
qaJibHliX ~&HHNX CaMOCOrJI&COB&HHOft 3&.IJ;&qH. l1pH 3TOM 

· ~ (J o) =- :f 1 - ( ;J z/ 2 ) + (lro Jo / C ) J ifttl )= 1}~ ~ 
nepexo,IJ;HM K o6CYJK.IJ;6HH~ CaMOCorJtaCOB&HHOft 3a,IJ;aqH, IlonoJKHM u: E.,. I 

7J'= E~ , uJ- = H., ·· • qHciieHHO pemaeTc.fl rpynna ypaBHel-iHt! MaKcBenna 

au -- (} 1,(/' 
~- 'az ~ 

0 tr - 1 'h:Jt! - .!tL . 
3J - t n c h. 

our - - 'Ou + £.1!: dT- ci! Z'z 

iii. =Cf !# . J (2) 

3&.IJ;&HY HaqanbHNe 11 rpaHHqHYe ycnoBH.fl. UeHTp q,<Jl ceqeHH.fl crycTK& no 

OCH ~ Y~OBJI9TB0p.fi6T penHTHBHCTCKOMY ypaBH9HKID .IJ;BHJK9HK.fl 

C1 t\1 1r [ 1t (1- ( t,t )"- ( 12 J = 2:K f p 11'7. d?. d ~ , 
V(}J 

(3) 

( V ( f ) - 06JI&CTb, 3&HHM&6M&H ceqeHH9M (j C?CTK& B MOM9HT j ) . 4HC
JI6~ aJ!I'OpliTM p6W6HR.fl (2), (3) RSJI00t6H -sf2 • KaK OCHOBHOit Iq>RT6pRit 

npaBRJILHOCTR 'IHOJI6HHOro pemeHRJt npRHKMa9TC.fl y~oBJierBopeHRe 3HepreTH

~6CRRX COOTHOWeHRit 

t I ( uz ... 1)'2 + '/#l) I' 'id?.d~ =-¥iff i~. 1)-?.d'tdtdf. 
a }. f f• V(JJ 

c?M[1-(~/F'11 r=~tlJ jl.,_'r.dtdzdJ 
To J• V(f, 

(4) 

(5) 

06osHaqHM qKcneHHoe sHaqeHHe neBoR qacTH (4) qepes IA , a npasoll: -

qepes f.,. . 
B MO.IJ;enbHOll: sa,IJ;aqe 6YJIH npKH.f!T~ cne~He sHa~eHH.fl napaueTpos • 

.Il,n.R CTPYKTypH:;l,=1,d.1"1,S, i2=2,s, ~1=2,1, Rz=4,2, RJ=A,~ cH. 
,lJ,n.fl cryCTK&: 2e .,0,5, a. =3,21 ./,:3,'1 1 /1/o =S•I0'

1
• 

HaqaJibHM cKopocTb sneTa crycTKa ~I 1." 0,6 . ( 0, &> . 
MoueHT J. Haxo~HTC.fl B saBHCHMOCTH OT nonoJKeHH.fl ~oHTa cTopoHHero nonn. 
HaqaJibHOe pacnpe~eJI6HHe 3TOrO nonH 3a.IJ;&9TCH COOTHOmeHH.f!MH 

UlO,"Z.,!)=O, 'lt(O,Z,e)=O, . ( 6) 

{ 
8 [Yo (<r,~,) '{,((1'1..) -JoCO",R,J'{,(Cf.,.)], 7.>.-RH, 

ur (o "' ;t) = • • 
' I 0 ' '1- < RH. 

8 -HOpMHpOBOqH&Jl: KOHCT&HT&, U, ~::.0,5!5 - nepBYll: KOp6Hb yP&BH6HH.fl 

Jo(X~r)Vo(XR~} -Jo(XR3)Yo£xRr)=O. 

3 



I 

3aMeTHM, qTo none (6) y~osneTBOpBeT rpaH~HHM ycnoBHBM Ha cTeHKax 

CTpyKTypu, 4T06Y npH OAHON pe30H&Tope ~OCT~b Onpe~eneHHOI'O 3~KTa 
YCKOpeHH.R,6epeTC.fl 6on&moe "MO~UbHOe" aNMHTy~oe 3HaqeHHe CTOpoHH6I'O 

non.R -270 KB/CN, qeMY COOTB8TCTByeT 8~3,6·!03 3. 3HeprKR, 3an8C6H

Ha.R B 3TOM none, T. e, nepBOHaq&nbHO 38.KJIIItleHHa.R B o6naCTb n; npH BH-

6ope RH = 5,33 CM, oKasYsaeTc.R paBHOA "'0,3I8·I08 apr = 3,!8 }IJ!. 

~atm pacnpocTpa.HeHWI CWOHTa cTopoHHero n<Wl pemaeTCfi '!HCJieHHo. 

Ha pl'!Co2 llpHBO,ll;JlTCfi rpaiimm pacnpe.zteJieHWI JIJIO'l'HOCTH 9He~)II CTOpoH-

W•(u!+ V'~W'z) 

PHc.2 
~2 .('3 l 

E1(z
0
,l) 

:~, l 

PHc.3 

X) TO'lH66 ,BeJm'IWiH W CTOp, = ( U. r + IJZ. t W a) B npOH3BOnbHON Macm

Ta6e, HO C COxpaH8HH8M OTHOCHTeJibHYX qHCnOBHX 3HaqeHHA. 
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MH R3 1~ --"lll!!=l!.:-ec:!""!i!.:9: Mil ~ ~ 

PHC.4 
cf) 

M3 
M~t 

1 

H8M noJte B 3&BHCHMOCTIII OT KOOpli,IIIH&TN .i?: B pasJt~HNe MOMeHTN BpeM6HH 

,li,JI.fl D,Byx ~IIIKCHpOBaHHNX 3HaqeHHA pa,D.IIIaJtbHOA KOOpli,HH&TN: 'l =Z, , 'l. = 'l.~ • 

3,o;ec& "t,1 =~,1>RH, "l2-=I?0 =J.r. YpoBeH& Ha6JtllD,eHH.R t 1 H&XOD,IIITC.fl 

BHYTPH pesoHaTopHoA'o6JtacTIII e soHe ~: • YpoBeH& tt B3.RT B aoHe B3aH-

Mo,o;eAcTBM.R. B nepBOM CJtyqae KpHBNe ,ll;aHH lJYHKTHpOM, BO BTOpOM -

CnJIOmHOf.t JtHHHeR. Ulll~aNIII Ha KpiiiBNX OTMeqeHN COOTBeTCTB~He MOMeHTN 

speMeHH.Ha aTOM p111cyHKe T&K~e noxasaHH npo,o;oJt&HNe paaMepN CTPYKTYPN 

( ;t." , ~ t , t 3 ) • BHD,HO, qTo sHeprH .11 "BNTeKaeT" 1113 peaoHaTopHoR o6-
JtacTH B 06Jt&CTb B3aHMO,o;eACTBIII.fl Ill pacnpOCTp&H.ReTC.fl B 60KOBH6 naTpy6KH, 

¥1aJtoMN B6Jtiii3H ToqeK l = ~ 1 , i "'1. z. MO~Ho o6'h.RCHIIITb yxy.ll,llleHHeM TO'IHOCTIII 

cqeTa B oKpecTHOCTH "sHeWHIIIX" Yj'JIOB cTpyKTypH. 

Ha pMc. 3 D,aHo pacnpeD,eJteHHe no ;. E i - cocTaBJt.RIOII1eA D,JI.R HeKoTo-

pNX MOMeHTOB BpeMeHIIJ npH t:: ~o, T.e. H& TpaeKTOpHH CI'YCTKa. MacmT&6 

no ~ TOT ~e. qTo 111 Ha p111c.2. MacmTa6 D,JI.fl £~- npoH3BOJt&HHR. IToJty

nepHO.l\ BOJIHH CT0pOHH8I'O nOJI.fl OUeHHB&eTCil no 3TIIIM rp~IIIKaM, C • T ""6 CM, 

Ha plllc.4a),6)X) yKaaaHH noJio~eHH.fl ~oHTa noJIHoro noJIIl crycTK& 

D,JIIl Tpex MOMeHTOB BpeMeHH: s1= 0,37, Sz= 0,?5, f,= 1,12. KoopD,H

H&TH ~pOHTa onpeD,eJI.RJIHCb ycnOBHO no cnruzy BenHqiiJHN Wot.=(U. 2 +1J'2+ W" 21:t 
no OTHOIDBHHIJ K ee MaKCIIIMaJtbHOMY 3Ha'l9HHil, KOTOpoe 6HJIO - I07 . 
(B MacwTa6e I:I07). 

x) 06JiaCTb st , ceqeHIIJe crycTKa 111 KoopD,IIIH&Thl tflpoHTa %. i. { i = t, 2, 3, If) 

Ha p111c.4 a), 6) D,aHhl a Oli,HOM MacmTa6e. :!oJToJKeHHe crycTKa Ha p111c. 

4 a) COOTB8TCTB,Y8T MOM8HTY Bp8M8Hii l " S 1 , a Ha pHC. 4 6) -

MOM8HTY f ::: '§3. 
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KpoMe Toro, Ha pHc.46 noKasaHo pacnpocTpaHeHHe ~oHTa CTOpoHHe
ro no.1ur ~.R j 1 , J 2 , ~ 3 , f., = I, 5 CM. B sepXHeR tlacTH peaoHaTop
HoR ot'SnacTH OTMetleHH nyHKTHpHHe .IIHHHH M 1 , H .t , N .s , H., , Ha 
KOTOpHX ~OCTHraeTC.R MaKCHM&nbHOe B COOTB8TCTB~e MOM8HTY BpeMeHH 
15HatleHH8 W CTOp •• llpH 3TOM ( W CTOp.) ~ 

1 
~ 0,82• 106, ( W CTop.) Hz ~ 

0, 73• 106, ( W CTOp.) Hs% 0,6! • 106 , ( W CTOp.) H.,:t 0,58• 106• To e<:Tb 
nOJIO.eHHe MaKCKMyMa n.IIOTHOCTH SHeprHH CM~aeTC.R, a MaKCHManbHa.R n.IIOT
HOCTb 3HeprHH H8CKOJibKO n~aeT no Mepe paCnpOCTpaH8HH.R nOJI.R 8 CBOt'SO~

Hyl) tl&CTb ot'SJiaCTH Q • 

HCXO~ H3 npHBe~eHHOR KapTHHY pacnpOCTpaH8HH.R CTOpoHHero H COt'S
CTB8HHOro no.11eR, MOmHO B KatleCTBe Hatla.llbHYX YCJIOBHR ~.R nOJIHOR ~Ha
MHtl8CKOR 3~atlH (2),(3) B3.RTb nOJI.R, COOTB8TCTB~e MOM8HTY ~ ~f3 
(MOM8HT OTpYBa CryCTKa 3.118KTpOHOB OT JI9BOR CT8HKH BXO~OrO naTpyt'SKa). 

PemeHHe ~HHSMHtlecKoR s~aqH (npH /• = 0,6, ?•= 0,8) npe~cTaB.IIeHo 
Ha pHc.5, r~e KpHBYe !,!" - rpa4JHKH CKOpOCTH f'= ~ , a KpHBYe 2,2"-

rpa4MKH CHJIY ~(J) , ~eRCTB~eR Ha cryCTOK CO CTOpoHY nOJIHOro nOJI.R. 
PYHKTHpHYMH BePTHKa.llbHYMH .IIHHH.RMH, nepeceK~HMH ocb J , OTMetleHY Mo
MeHTY Bp9M9HH, B KOTOpH9 cryCTOK BJI9Ta9T B pesoHaTOpHyl) o6JiaCTb H BY
JI8Ta9T H3 Hee. Bes~e MacmTael ~ ~ ( l ) - npoHSBOJil>IDd!. 

B ot'SoHx cnyqa.Rx crycToK ycKop.ReTc.R. B rrepBoM CJiy'lae - OT fl 0 = 0, 6 
~o ~= 0,77 ( J KoHetlH.= 9,7- MoMeHT no~xo~a K cTeHKe npasoro naT-

J 

PHc.5 

6 • 

,,:,~'· 
I, 

.... ~ 
l" 

:•r'.f· 
.i,i 

~ 

pyt'SKa),so BTopoM CJiy'lae -oT }.= 0,8 ~o Jll:-0,84 (JKOHetlH.~ 8,1 ). 
Ha aTOM •e pHcyHKe npe~cTaB.IIeH cnyqaR, Kor~a CTopoHHee no.11e OTCYTCTBY
eT ( B: 0, Po"' o,&) - KpHBYe I", 2". BH~o, tlTO K MOMeHTy J=6,2 
j> = 0,47, T.e. npoHCXO~T 38M9~8HH8 ~BHZ8HH.R. ~) 

3anaceHHa.R SHeprH.R CTOpoHHero nOJI.R vJ CT. "' 0,3!8• 108 apr. 3Hep
rH.R1BHOCHMa.R crycTKOM B pesoRaTop, npH P= 0,6 pasHa W ~o,IOB·I08spr, 
npH J.= 0,8 VV ~ O,I24·IoB. 0Tcm~a BH~Ho, tlTO ~.R ycxopeHH.R ~ocTa
TOtlHO npHt'SJIHSHTeJibHO TpeXKpaTHoro sanaca sHeprHH. B Tat'SJI~ax 1,2 npH
se~eHY 3Hatl9HH.R JI9BOR H npasoR tlaCTH HHTerpa.llbHYX COOTHOmeHHR {4), 
(5) COOTBeTCTB8HHO ~.R p.~ 0,6, ~.~ 0,8. B nocJie~HeM CTO.IIt'SQe 3THX 
Tat'SJI~ ~aH npHpoCT KHH8THtl8CKOR 3HeprHH cryCTKa tl T "' H C 

2 
( (- ( o ) • 

Tat'SJIHUa I 

J r,. r, tlT 

0,375 o, I6· ro" 0,14·107 -0,!4·107 

2,25 -0,41·10 5 -0,57· IO 6 0,53·!06 

9,75 -0,15•!07 -0,3!·107 0,32·!07 

Tat'SJIHga 2 

f I,. f, t.T 

0,375 0,30·107 0~28·107 -0,28· 107 

2,25 0,21·107 0, 13· 10 7 -0,!5•!07 

9,75 -0,77·!06 7 -0,2,·!0 . 7 0,22·10 

Hs Tat'SJIHQ BH~Ho, tlTo cHatlana npoHcxo~HT "Huaqxa " sReprHH s noJie 
H CryCTOK 38M8~.ReTq.R, saTeM riOJie HaQHHaeT OT~&BaTb 3HeprHD H cryCTOK 
ycKop.ReTc.R .• HanoMHHM, tlTO ocHoBHW KpHTepHeM npasHJibHOCTH tlHcJieHHoro 
pemeHH.R npHHHMa.IIOCb Y~OBJI8TBOp9HHe 3HepreTHtl9CKHX COOTHOW9HHR (4),(5). 
0CHOBHH8 paCtl8TY npOBO~HJIHCb C ~OCTaTOtlHO KpynHYM marOM, tlTO n03BOJIH-

I JIO C~8CTB9HHO COKpaTHTb BpeM.R CtleTa (30 Ha 3BM CDC-6500 ). llpH 
3TOM 3aKOHH COXpaH9HH.R (4), (5) BYnOJIH.RDTC.R ;e~OCTaTOtlHO TOQHO. llpo
BO~JIHCb KOHTpO.IlbHHe paCtl9TY C ~ /~1I(cM./2 ). 3TH paCtl9TY nOKa3a.IIH 
KOppeKTHOCTb Ctl9Ta CHJIY ~(J) (HHTerpana, ynpaB.II.R~ero ~BH.9HH9M), 
cKopocTH ~se.eHH.R crycTKa 4 c l > , I np. , tl T. 

X}Ha pHc.6 npe~CTaBJieH C~1KOr~a,HaOClOpOT,yqTeHO ~eRCTBHe TO.IlbKO 
Oll'OpOHHero noJI.R ( ~.= 0, 6 , I!" = O,BI ) • f OH. 
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• 

'1(,) t ct (,) 

0.6 

0.3 

0 

j3(1), 7(JJ 

-0.74 

• 

PHc.6 

PHc.7 

8 

ft= ~(') 

I 
I 
I 
I 
I 7(J J 

~ 

J 

-fipH YMeHbmeHHH mara yTo~Hnnacb HHWb nesan ~aCTb In (4). 
Heo6XO~HMO OTMeTHTb,~TO BO BC8X paCCM&TpH&aeMHX C~yq&RX B YCKOpBm

l!leA cHne !f(J) s~enneTCfi "nonoliHTenbHblft nHK" (pHc.5), onepellt8llJIIHR 
MaKCHM&nbHOe ~eftCTBHe CTOpOHHero nann. IlpH OTCYTCTBHH CTOpOHHero no
Hfi CHHa ~(}) HMeeT KOne6aTeHbHbllt XapaKTep no J , OTBH9KaRCb OT 
BKn~a ~eKTpocTaTH~eCKOrO npHTRZeHHS HaBO~ Ha TOpUaX DaTpy6KOB 
npOTHBOllOJIOlltHI>IMH Sap8.I1;8MK ( CM. rpapmt #' ( ~) npH BHeTe cryOTKa H npH ero 
no~o~e x npaao~ cTeHxe).CTopoHHee nOJie KOMneHOHp!eT OTPHUaTax&HYD no
nysonHy B cHne, sa c~eT sToro ero ycKop~ee ~eAcTBHe HeCKOHbKO o~a-
6esaeT •. C~eT, npoBe~eHHHR B 06HaCTH C paCWHpeHHYM BXO~ naTpy6KOM 

R2 = 4,7 eM (sMecTo R2 = 4,2 cr.),cM. ·pHc.7, noKasblsaeT, t1TO nMK sa
MeTHO Cr~&EHB&eTCfi H BepmHH& ere CM9l!l&eTCfi B CTOpOHy 60HbWHX BpeMeH. 
0TCD~ MOliHO 3aKHoqHTb, ~TO TIHK B03HHK&eT B pe3yHbT&Te OTpS.eHHfi BO~
Hbl OT QHHHH~pHtlecKOR CTeHKH naTpy6Ka H B03~9ltCTBHfi ee Ha cryCTOK. 
(CryCTOK ~BHli9TCfi ~OCTaTOtiHO 6HM3KO OT CT8HOK). · 

, ~OTIOHHHTeHbHO paCCM&TpHB&nOCb ~BHlleHMe cryCTKa H3 HeyCTO~HBOrO 
nonolleHHft paBHOB9CHfi. B Ha~&nbHbllt MOMeHT cryCTOK "nOKOHHC.R 11 B QeHTpe 
pesoHaTopa. Hccne~osanocb BsaMMo~eltcTBMe non.R crycTKa c HMnynbcHolt 
BOHHOlt. B 3TOM BapHaHTe CHa~ana onpe~en.ReTC.R sneKTpOCT&THtleCKOe none 
cryCTKa B HCXO~HOA o6naCTH Sl • 

PemaeTc.R ypaBHeHHe QyaccoHa 

~ t rqz C/> + .1.. g,g. :: -I{:Ji j' 
i);!Z ~ Z o' 
'f>/oSl=O, Uo=-~, ~0 =-~ 

o .Sl - rpaHHQa o6nacTH .Q • ,n&Jree pemaeTc.R WfHaMHtleCK&.R s~qa (2), 
(3). ~~~ crycTKa c nap&MeTpaMH Hs.npe~elt 3aA&tiM Ta6nHQa sHepre
TH~ecKHX COOTHOW9HHit (4),(5) HMeeT OJie~ ~: 

Ta6nHQa 3 

J 
,.. ,.. 

AT l11 In 

4,875 -0,605·!06 -0,983·!06 0,97!·!06 

6,625 -O,II6·I07 -0,!97•!07 0,!97·!07 

!0,875 -0,!58•!07 -0,286·!07 0,279•!07 
'- ------

YMeHDmeHHe maroa ceTKH npneJio K 60Jiee xopomeMY corJiacoBaHHII OTOJI~oB 
T~.IlpH c~eTe c maroM .It/ 4,"15 n~eHl\1 ane~e sHa'leHHS 1A , 
Inp., <1 T. (3aMeTMM, ~To yTotlHReTC.R onnTb HHWb I,. - nes&.R tl&CTb 

3HJpreTHtleCKOrO COOTHOWeHH.R (4)). 
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Ta6m1ua 4 

L. 
. ~ 

6T 5 In 

4,875 -0,851·106 -0,107· 107 o, 107· 107 

6,625 -0.146· ro7 -0,196·107 
0,198·!0

7 I 
10,875 -0,218·107 -0,291·107 0,290· ro7 

npH pemeHHH 3TOA 3~a~H dT BCer~a OKa3~BQ9TCH nono~HTenbHHM, T.e. 
crycToK ace apeMH ycKopHeTcH. 3HeprHH ~e nonHero nonH YM9HbmaeTCH, 
nepeXO~R B KHH9TH~9CKyD 3HeprHD crycTKa. 

KpHBM HSMeHeHWI cKopocTH crycTKa (oT}o = 0 li.Ofi(•H= 0,6) -H 

lJ.ElliCTBYJIIIM Ha cryCTOK yCltOpmlllasi CHJia ~ ( ~} lJ.aHll Ha pHC. 8 • .IJ:Be 6Jm3Kli!9 

KpHBhle ~R rf(f) H 4 (J) COOTB9TCTByDT C~eTy C maraMH /r, H h./1, 1.5". 
KpHB~e npaKTH~ecKH coan~aDT. TaKHM o6pasoM, npHBe~eHHhle B~HcneHHR 

C nepBOHa~QnbHhiM marOM h MO~HO C~HTaTb y~oBneTBOpHT9nbH~H, ecnH 
orpaHH~BaTbCR onpe~eneHHeM 3aKOHa ~BH~eHHR crycTKa. ~R TIO~Be~eHHH 
sHepreT~ecKoro 6anaHca Tpe6yeTCR 6onee MenKHA mar. 

9'Jl. 7(fJ 

0 2.5 7.J 

Pllc.B 

J 

ilyHKT~t~pHllS KpHBlle Ha pHC.8 COOTBSTCTBymT BapilaHTy c~eTa 693 ~e

Ta 06paTHOrO BJili!JlHHR C06CTB9HHOr~' llOJLCI CrybTKa. ;;3 CpaBH9lillJi rpBI!JHKOB 

A1Ui ~ ( J ) , TIYHKTHpHOrO H CMOWHOro, BH~HO CYI!I9CTB9HHOe MHRHHe 
CKn~ 3apR~OBOrO H306p~eHHR B CT9HKaX naTpy6Ka (H3-3a TOro, ~TO ~BH
~eHH9 cryCTKa Ha~anOCb H3 COCTORHHR TIOKOH B U9HTpe pe30HaTopa1 KOMTI9H
CauHH pa60T~ KBa3HCTaTH~9CKHX CHn Tenepb HeT). 

• ]0 

4HcneHHhl~ anropHTM yCTOA~HB H, B npHHUHne, MO~eT 6h1Tb HCnonb-
30BaH ~H pac~eTa 6onee cno~ cTpyKTyp. Ho B STOM HanpaMeHHH ~ 
noKa orpaHH~eHhl peanbHh!MH B03MO~OCTRMH SBM • 

HHTepaTypa 

I. Baxaanoa H.C. H ~p. *EM H M~. 1979, T.19, ~ 5, c.1228. 
2. Baxaanoa H.C. H li.P· OHHH, P11-80-816, ~6Ha, 1980. 

• 

PyxOTIHCD llOCTynKna B H3~TSHDC~ OTlJ.Bn 
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