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BeeneHHe 

6eTa-cneKTpoMeTpbi THna rn/2 e nocnenHHe f'Ollhi nonyqHnH WHpoKoe pacnpocTpa-

HeHHe. B ne pe &IX {3 -cneKTpoM eTpax pacqeT wenel! H nnacp paf'M npoHasonHnCSI .no npH-

6nH}I(eHHhiM cpopMynaM nn" TpaeKTopnl! 6eTa-qac Tnu. 3TH cpopMyn&I e nanbHel!weM nocTe

n eHHO yToqHSinHcb H cooTBeTcTeeHHo ycno}I(HSinHcb. OnHaKo na}l(e cpopMyn&I TpeTbef'o npH-

6nH>KeHHH, oqeHb rpoM03.llKHe no cTp yK Type ,oKB3biBBlOTCH He.ooc TaToqHo TOt{HbiMK , ecnH 

pac cMaTpHBBIOTCSI aanaqn, CBSI3BHH &Ie c paa pewaiOwel! cnoco6HOCTbiO nyqwel! qeM 0 , 1 %, 

BoaHHKna Heo6xo.oHMOCTb e aocTaTo qH o TOI.{HOM qHcneHHOM pacqeTe H9KOToporo Ha6opa 

Tp89KTOpHA , nonb3yRCb KOTOphiMH 9KCll9pHM9HT8TOpbl MoryT YTOtJ.HHTb p8CllOnO>K9HH9 H 

p83M9pbl llHBcppBI"'M H wenel! B y}l(e llBl!CTByiOWHX npH6opax H npaBHnbHO npo9KTHpOB8Tb 

HOBbie. TaKne pacqeT&I nn" {3 -cneKTpoMeTpa c wnpoKol! ao1epTypol! HBMH npoHaseneH&I 

nn" 200 . TpaeKTOpHl!; peaynbTBThi npencTaeneH&I e Ta6nnue I ( e M. cTp. 7 ) • 

YlcxonH&Ie q,opMyn&I 

~BrHHTHOe none .ll8HHOA 38.08t{H o6naaaeT 8KCH8nbHOA: CHMM9TpHeA H nnOCKOCTblO 

CHMMeTpHH . 8&I6epeM UHnHHllpHq9CKH9 KOOpllHHBTbl f 0 </> H 

KOOpllHHBT B UBHTp nonS! . 

f'll9 

YpaeHeHHH .neH>KeHHH aneKTpoHa HMelOT BH.ll: 

r(' ).. + :1)'.1.'-(l+ ·'))A -- (l+ ·'))h• 

(NA +(').'- (l+'))h, 0 

z 

'o 

2 2 2 ~ 
>. -I< 1 + '1 l + '1' + C I 

H ll0M9CTHM HBqBnO 

(I ) 

3necb r 0 • 0 , z
0 

- KOOp.llHH8Tbl H C T O l.fHHKQ aneKTpOHOBj "1 H ( - OTHOCHTenbHbte 

Koop.nHH8Tbi aneKTpoHa; A - ecnoMoraTenbHBH ne peMeHH BH, y.n o6HaR .nnsr c oKpaweHIHI 

38llHCHt WTpHXH 03H81.{8lOT npOH3BO.UHbl9 no ¢ ; h z H hr - KOMIIOH e HTbl MBrHHTHOro 

non~ no HanpasneHH~M H f , Bblp8}1(9HH bl9 B llOnSIX OT H0 (r0 , 0) - n on SI, KOTOpoe 

38CT8Bn~eT sneKTpOH 1 Bbln9T9BWHA H3 HCTQqHHK8 , HBXO.O~uteroc~ B nnOCKOCTH CHMM e TpHH 

( r 0 , 0, 0 ) , nepneH.aHKyn~pHo r , .aeHrBTbCSl no oKpy>KH OC TH r ... r 0 • n uJie h s B nnoc-

KOCTH CHMMeTpHH MO>KHO npe.aCTBBHTb B BH.O.e: 

' 3 



h. ( 'I • 0) ~ 1 + h 1 '1 + h2 71
2 

+ h 71 3 + h '1 
4 
+ h 'I• + h 71

6 + h7 '1 
7 

+ h '1 e + h 71
9 

• 
s " ~ 6 8 9 

(2) 
Kos,PqmuHeHTbi h 1 , h2 .. . onpenenl!IOTCll Tpe6oaaHnliMH, npellbliBnlleMbiMH K ,PoKyCHpOBKe 

ny"'KB. llnsr TOro, tiT05bi rtnOCKHA nyqOK f3 - qac THU, pacnonO)I{9HHbiJ1 B nnOCKOCTH Z a 0 t 

,Po Ky CHpoaanc ll a TO'IKY r • r 0 

cne.O.ylOLU K€ 3 H849HHH: 

1 
h 1 ~- 2 

1 
h2 = + 8 

1 
h8 ~ +i6 

npH </> ~ rry2, KOScjJ<fJHUHeHTbl 

h, 

h, 

..ll_ 
256 

= + Jlli._ 
512 

h6 -- ..1.Q._ 5 12 

h D.On>KHbi HM9Tb 

h7 
Il l 

+ 2048 

h8 ~ - 0,048 

hg + 0,069 . 

nepBbll! Kos,P,PHuHeHT 6htn Hal!neH CaapTXOnhMOM/ I I . BTOpol! - WynnoM H .[l eHHH

COHOM121 . TpeTHl! H qeTaepTbill - BepcTepoM
131 , n>ITbilt - CaynHToM

141
, wecTol! H c enb

M o l! - VJpOllOBbiM/
5 /, 

Ko3¢Q:nt:uHHTbi h8 H h 9 onpe.n ene Hbi na ~.-ut ::>MnnpiPtecrur ua C'Y: eTHoii MallJUHe TD.K, 1.!T0<5bt 
0 

TpaeKTOpHH C HB'!Bn bHbiMH llBHHbiMH a = ±. , 17 , {3 = 0 , Z ~ 0 nonananH B TO'IKY (r0 ,,yT,""O) 
- 5 

C TO'IHOCTbiO nyqwelt qeM 10 r 0 

npoeKUHH nonsr h z H hr B6nH3H OT flflOC KOC TH CHMM9TpHH onpe.aenSIIOTCH riO npo-

eKUHH h. (71 , 0) npH noMOWH ypaaHeHHlt MaKcaenna . 

PacqeT TpaeKTOpHl! npOH3BOllHnC>I no MeTOllY PyHre-KyTTa, npenaapHTenbHO 6btn 

onpeneneH Heo6xo.OHMhifi war KHTerpHpoaaHRSlt oa onpe.a.enstncH Ha ycnoaHst coana.aeHHH 

C Tpe6yeMOlt TQqHQCThiO peaynbT8TOB C WBrOM "'a* H C WBrOM "'2a"'; np8KTHti9CKH H8 

TpaeKTOpHIO oT 0 no 2rry2 npHXOllHTCll 600 -650 waroa. B Ta6nHue 1 noMeweHbi TOnbKO 

3H8lf9HHSI Tf H ( ; B npouecce pacqeTa BbiBO.O.HnHCb T8K>K9 3H8tt9HHSI ry' H (/ · • 

llononHHTenbHbi9 38Meq8HHH 

1. Heo6xoAHMoe 'IHCno cnaraeMbiX B paano>KeHRH non!! h, 

Heo6xonHMOCTb B 6onbWOM 'IHcne K09,P,PHuHeHTOB h CBl!aaHa c TeM, 'ITO npH yr-

nax BbineTa a > 15° TpaeKTOpHR naneKO OTXOllliT OT UeHTpanbHOr'O Kpyra r m r0 

nepeMeHHB>I '1 nocTHr'BeT aHa'leHHlt !,0 ,4 , H nosToMy pHil (2) cxonHTCll nnoxo, 

npH yrnax BhineTa Ia I ;S; 8,5° • 1/JI~ 4° H Bb!COTe RCTO'IHHKB ( 0 :S_ 0,28 llOCTa-

ToqHo Hcnonb30B8Tb cnaraeMbie LI.o h
7 

TJ 
7 

BKnJOqHTenbHO . 
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n pH yrne BhtneTa a =!.. 17° He06XO.OHMO Y'IHTb!B8Tb cne.oyJOWiie 38 h 7 "
7 

qn e H bi . 

Heo6xo.OHMOCTb HX y'leTa noxa3btsaeT Ta6nHua 2 , B KOTOpoA npuae.oeHbt 3H8'1eHii~ T/(rr,/2) 

.on~ Tp8eKTOpHH (; ~ 0, a~+ 17 , {3 • 0 npli pa3HOM 'IHcne cnaraeMbtX (m) 

( 2) (He C'IHTBSI e.aHHHIIY) . 

Ta6nuua 2 

3Ha'!eHHSI 10
5 

T/(rry2 ) 

m • 5 6 7 8 

h = 
8 

9 

0,0477 h 8 =- 0,0168 

hg = 0 hg = + 0,0693 

- 227,5 + 70,2 - 11,1 - 0,01 - 0,02 

npH h8 • -0,01 68 Tp8eKTOpHS1 C a = + 17° npHXO.OHT nO'ITH TO'IHO B 0, HO Tp8eKTOpHS1 

C a = -17° npliXO.OHT B TO'IKY T/(rry'f)•-2,27 •10-
5

• 

npH hB •-0,0477 H h .g =+0,0693 Tp88KTOpliSI C a -17° npHXO.OHT B TO'IKY -0,02 '10-
5

, 

8 TpaeKTOpHS! C a ~-J7°- B TO'IKY +4•10-
9

, 

HaA.oeHHbte Ha onbtTe 3Mnlipli'!ecxue K03¢<PHuHeHTbt h 8 H h 9 HBn~JOTCSI xax 6bt 3¢¢exTHa-

HhtMii: cnaraeMb!e h8 T/ 
8 

H h9 T/ g H8 38.Q8HHb!X Tp8eKTOpHSIX .oel!CTByJOT T8K >Ke , KBK 

8 10 1 2 , 9 , 11 , 18 
h;T/ + h;

0
'1 + h;

2
'1 + H h9 '1 +h 11 '1 -t:h 18'1 + •••• 

C HCTHH H biMH h~ , h; •••• 

2. Heo6xoAHMaH TO'IHOCTb B K03d?CbHUH8HT8X h1 _ 

B .oaHHOA 38.D.a'!e h
1 
... h 

7 
H3B8CTHbt TO'IHO • .[ln~ h 8 H h 9 ycTaHoaneHo, 'ITO npH 

'0 m 0 • {3- 0 'a=<· 17 a"(rry2)/ahg = -661·10_,; aT/(rrV2J/ah9 ~- 294·10-' , 

npH ;- 0 f3 0 a = - 17° "o ~ ; m • 

TaKHM o6pa30M, a.nR Taro, l.JT06bl o6ec ne'!HTb B TOt.tHOC Tb I 0-
5 

HY>KHO 3H8Tb 

h 8 C TO'IHOCTbiO He xy>Ke '18M 0,0008, 8 h9 - He Xy>Ke '18M 0,0016. 

ABTOpbt 6naro.oapHbl M.A . nucTeHrapTeHy 38 none3Hh!e COB8Tbl. 
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