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B .aaHHoA pa6oTe pa3BHT MaTpH'IHbiA MeTo.a pac'leTa cneKTpoMeTpoe 3apsr>KeH

HbiX '18CTHU. VfcnOnb3yH M8TpHUbl C TpeMH CTOn6U8MH 0 MO>KHO yqeCTb BnHHHHQ M8nOrO 

pa36poca HMn ynbCoe. MeTo.a no3eonsreT Bbi'I.HCnHTb paccTOHHHe .ao H306pa>K etiHH ,yeenH

'I.eHHe, .llHCOepCHIO H p83peweHH9 COeKTpOMeTp081 COCTO.IIWHX H3 HeCKOnbKHX M8rHHT08 1 

6&3 pac'leT 8 .aeACTBHSl K8>K.llOrO H3 OOTH'IeCKHX aneMeHTOB CHCTQMbl 8 OT.aenbHOCTKo 

Vf3 nony'ieHHbiX ypaeHeHKA MO>KHO BbiBeCTH K3BeCTHbJe COOTHOWeHHH .ansr npOM9>KyTO'I

HbiX H306pa>KeHHA1 8 T8K>Ke BCQ .apyrHe CBOACT88 OT.aenbHbiX M8rHHTOB. 

VfcnOnb3yH MeT0.£1, H3nO>K9HHbiA 8 .£18HHOA pa6oTe, MO>KHO T8K>K9 nonyqHTb 

CBOACT88 cneKTpOMeTpOB C sn&KTpH'IQCKHM noneM, 



I 

YpaaaeHH e .llBH>f<&HHSI q acTHUbi c MaccoA m H cKopoCTbiO v- a MarHHTHOM 

none a J.. 10 B UHnHH.llpl'I'I QCKHX KOOp.llHH8T8X ~ 
1 
~ 

1 
'f 

~ • 0 MO>f<HO H8nHC8Tb B BH.ll9 

B M9.llH8 HHOA n nOCKOCT H 

.4_ ("" dR J _ '"'R ( 4!f_ }L = l e -e- H 
dt .Lt ll,t c ' ( 1 ) 

r.ae l e. - aapR.a qacTHUbi H C - c x opocTb c a e T a . Y 'IHTbJBaR, q T o 

,.'. ~t(~t· (~t + (1!-t. e-..t 

npK (~)l<<Ct(~t H (~~f<<R1 (ft-J\ KMeeM 1;' • 0 H dl: ! .. .,, H ( 1 ) npHHK-

M89T H3BecTHyiO <flopMy 

d"'R t.~ 'R t 
--1( .. H . .ll W\"'C. 

nycTb oxono oxpy>f<nocTH 'R:: ~s. 

a M8rHHTHoe none 

r.ae 

Tor.aa HMeeM 

H~ • H ( k',) • 

( ",. n) r .a" 

f
H _ 1 _ r = Zt.l1, 'R1 

"' "'c 

PacC M OTp HM Tenep b q a c THUbJ c HMnynbCOM 

d <<. 1 . 

.llnR HHX HMeQM 

( I a) 

(2 ) 

(3) 

(4) 

(5) 

(6) 
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C yqeTOM 

:! e R" 1-t. 
M C. V• 

,.. - 1 
) 

(7) 

nony'iKM 

( ~ f ~ A" ~ l [ ~ . d (2.- ~Jl + o r ( J.··. . 
(8) 

Y'iKTb!BaSI TOJJbKO JJHHe RHble 'iJJ€H bl , I!MeeM OTCtO.aa B nepaoM npH6moKeHKK 

r + r , 1 - "'' - s .. o-. ( 9) 

PeweHKe aToro ypa sHeHKSI ecTb: 

r.ae 

r "' <r. -.,~~ )c..nY1-.,·'f' ~ 
f• "' r (o) M f; ., ( (O) . 

I 1 f .. •/1 - .. ,' ),·,,d1-.,,' 'f + ..L 
1 - lf'l 

.£lJJSI f•:: f.' :: s • 0 KM99M B K S 'ieCTBe TpaeKTOpKH paBHOB9CH y iO o p 6 KTY 'R • k'1 • 

EcnH o6oaHa'IHTb ~&Y1- t-t1 • TO ( 10) M O>KHO aanHcaTb a MaTpiP{HO R Q:>opMe 

f e.n "''( " . ;; s ... ~., ; .. ( ~ - """'"y'f) l "l 
( = - w s<11 c.1'f' t..~s~r ~ 'j"' ... ,. . r: 
s 0 0 1. ~ 

( 10) 

( 11 ) 

H 8'18JJbHb19 ycJJOBHSI fo I 

K f• 
I 

onpe.aenSIIOTCSI reoMeTpHeA • .llnSI o npe.aeneHHSI f• H f• 
paCCMOTpHM Tpae KTOpHK H8 BXO.LlHOA r p8HHU9 M8I"HHTHOI"O fiOJJSI . 

0'19BK.LlHO, 'ITO B nepBOM npH6JJH>K9HKK ( )( "(< 1 ) 

,. c 
..1 
~ ( ~ + 'l(; f.'J 

s ' 

r.ae t. H x; - H8'i8JlbHbiQ yCJJOBHSI B T O'i K 9 06'b9KTI'l H 

I 

.£lJJ SI r" HM99M 

y .. ' • ~ c uc.f:t I(; 1- 'J'f' > - 1(: .. 'Jr . 

.llanee 

dCf .. f• ·~t'. 

• dJC x=-
,L'l. 

( 12) 

( CM. pHCo ) • 

( 13) 

( 14) 

....._ 
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Y 'IHTb1118Sl ( 12) .anSI 
fo 1 rtOnY'fHM 

I • X. + '14. t' 
~r ' f• c l(o + 

~'l ' ( 15) 

H .anSI Htl'ltlnbHb!X y cnOBHA nony«<aeM Bblp8>K9HHSI 

fo 1R1 
' L/.. 
llj, 

0 

r: ::: t,~' 1+t~r' 0 
( 16) 

J 0 0 1 J 

TaKRM o6pa30M Mbi nonyqaeM Ha Bhrxo.ae H3 MarHHTHoro nonSJ ( 

OTKnOHeHHSI '18CTHUbl C r• • y: " d "' 0 
'fs ecTb yron 

r( '(' , .. r ( " .. ) ( 17) 

y'{'fJ= ( c'f.)+ fc.,.J.~t:", 

r.ae t" yron cpe3a Ha Bhrxo.ae ( t' npH sxo.ae) . nepexo.aSI K Koop.aHHaTaM 

' 1 H X B H8rtp8Bn9HHH .QBH>K9HHSI H nepneH.QHKynsrpHOM K HeMy nocne MtlrHHT8
1 

nonyqHM 
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x lz.) • 'R1 • f lf } • .t, · ( cyJ : ('K'. • z,~ t"). f f·) + z. · ( c1•> 

X'(z.l = , ·c.,, 2 yc.,.) .~t • + ( cf-ol 1 

a, cneaoeaTenbH01 

X I ~~~ + z,~ t " 

;·I= I~· 
z. 

1 

0 

0 I I f( ft ) 
0 I· l y'(f·' 

1 I I d 

.f'lHTb i B8SI yp. ( 11 ) t ( 16) H ( 19) . H 8 K O HeU, n ony'l8QM 

X I 1M, M,~, M,l "· 
;·I & 

~~~ Mu Mu -4: 
0 1 ! I , 

r a e 

M .. •(1t-i,c-;c.'+'1r,•)] cos '-','fs + ('tst;+tt1£.'·~t."- ..,,")] :f s<"''"'•'f1 

( 18) 

( 19) 

(20) 

M,l. u; + Ztf! + ~ ttac:. ~ c,·l)] CoS~'fs +(it+ .it,t: + Zs(~c,'"+ ~: <~t.'·~r,*- c.~,'>)] :f Sil1 Co)' r~ 

..., i 2 + z,-;.:," ( ) 'Z1 . 
n 1): a. 1-(4)S141 .. 'f. + -SIH&01 'f1 

w1 ~ ( 21) 

M11 z .1..[fjt.' t~t,*)c.osw1'f1 + ~ (~t,'·1r,*- '-'1']1. Si~<tc.Jj'ft 
~ ~1 ~ 

I I 

M11 s: [ 1 + ~: (~ t ,' + 1t,")] CDS W1 'f1 + [; s:; + ~: C1r.'·~c."- w:J] ~. s i k '-?t'f1 

M • ~ (1 - t.o5 lo)•'ft) + 1.. s:.., I.\ Y't • 
u '-'. 1 

'-'t 



7 

3.aecb HH.OaKCOM " I " o6o3Ha'iaHbi napaMeTpbl nepsoro MarHHTa. BepxHSISI cTpoKa 3TOA 

M8TPHUbl cooTseTcTsyeT Bbipa)KeHHIO, aaHHOMy Cartant>M/ 
11• lln11 CHCTaMbi H3 

.QByX M8T'HHTOB , npH p8CCTOSIHHH d Me)K.Qy Maf'HHT8MH 1 fi011Y'IHM 

r.ae N ile Henocpe.acTBeHHO nonyqaiOTCSI H3 

no.acTaBHTb "R 1 1 %a 1 l~ . . . . . lln11 L~ 
HI!H npOCTO 2 4 • d 1 t~ ~ 0 . 

' 
M i te , ecnH ac10.ay 

HMeaM npH 111060M 

( 22 ) 

I 

BMeCTO 'R1, Z1 1 t1 ••• • 

'% ~ i~ = cl- Z-s 

Vf3o6pa)KeHHe o6'beKTa nonyq aeTCH , KaK o6bi'IHO, a TOM cnyq ae , Kor.a.a X He 

38BHCHT OT x; . Cne.a.osaTel!bHO, .0.11!1 nony'leHHSI H306pa>t<eHHSI .ll.Oil>t<HO 6b1Tb BbmOnHe-

HO ycnosHe 

(23) 
H 

H3 KOTOpOrO MO>t<eT 6b1Tb onpe.a.eneHO p8CCTOSIHH9 ~ • t OT Bb!XO.Qa BTOpOT'O Mar-

HHT8 .0.0 H306pa>t<eHHSio 

YsenH'IeHHe '{.1,1 CHCTeMbl onp e.aen!laTCSI 

lln!! pa3peweHHSI n o HMfiYI1bC8M fiOI!y'IHM H3 H3BeCTHOT'O yCI!OBHSI 

N,.. M~~ + N,~.Mu + N,) 
N,1 M11 t W.._ M11 

' 

(24) 

(25) 

(26) 
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r.ae s. - WHpa Ha 8XO.OHoA UJemf c n eKTpoMeTpa. Kax H cne.ao8ano O.)f{lf.OBTb, 8 cny-

1 
'1 4. t· o I 

'fae 'fz c 0 nonyqaeM /Nj: o 1. o • T. e • .ael!CT8He o.aHoro nepaoro Mar-o () "1 HHT8. 

'fileT, 'ITO rp8HHU8 Me.)f{.Qy OflTH'feCKHMif aneMeHT8Mif
1 

KOTOpbiM COOTBeTCTByiOT M8TpH-

nerKO Blf.09Tb, 'ITO .aononHHTenbHOe Tpe60B8HH9 M.,. 0 8 YP88HeHHif ( 23) 03Jia-

Ubi M H N 
, C08na.aaeT c Me:: ToM H3o6pa.)f{eJiHSJ nepsoro MarHaTa. Y'fHThl8asr , 

, o aTOM cny'lae uMeeM T8K.)f{e N, .. • 0 
'ITO ( NM)"~ ::. 0 

npa STOM nony'l8eM 

'G·' • N., ((J • M., ( t4") ... l• · \1 
(27) H 

] 1,1 ., ~(t;> · M,~ct:J + N.,a:l "' ]
1 

\
1 

~ ]2. . 
( 28) 

3TO H38ecTHbie COOTHOW eHHSI Ca:nac' a / 2 / 
.anSJ o6&I'fHoro MeTo.aa pac'le-

Ta. HawK ypasHeHHSJ ( 23 ) ••• ( 26) no3sonSJIOT cpa3y pacc'fHT8Tb csollcTsa cnexTpo

MeTpa 6e3 p8C'leTa CBOACTB (T.e. p 8CCTOS'IHHe .00 H306pa.)f{eHHS'I,.OHCnepcasr If ysenH'leliUe) 

OT.aenbH&rx MarHHToa. TaKnM o6pa3oM , HanpuMep, .ang nepneH.aHKynSJpnoro sxo.aa H 
( r..' • r," • r,' c c; .. 0 Bb!XO.Qil 

HMeeM 

].,,,: [ 'R. J.~.t·. 1 ~&. [ 1 C4sw1y1 --;: (1 - usu,y, ) ~ --1•11 ""•'f• t -y- 1- c:.os t.~1 'fa. 
"'• wt ~, 

1 ' fi1 "(1.4)1.)1( ) ( l.H tl. ')-f --s,.,u, .P, -t- 1-C-DS(..)o~. - ~--w -Sll1~~~. 
IJ, I' r> 1..J • I I Z /l l W 1 I 'l 

• "'' 1 1. 1 ,,,,. 1. " el 
cos "'''ft. [c.oJ tJ1 f• - ;, '-'1 1/~<tw,'fs] 

-t']' 

1 . l 1 "'1 l 1 tl. . 
[ 

II n II 1 
- - 4 t lo1 "'' ft .:;- "'' ~f "'· 'f• • ( - - ~, - ) ""• ~"' "'· 'f1 "'1. "t 7?, ?,:?, 

r.ae 

(::: 
~1. ~. b I 'h. t A ('u: l ) -f it. 1l1 ..,.,. ( I ) 
f<', ;:;: ""· . '1 ~.~ • .,. .'3"'· r, + r w. _.,1 =. -a"'·r· - -;:;:- "l "'' .,,. - L, +J 

1 r.u; , .., J"'~~ ~ .~. ~ t.. t:. d t. 
1 R -:;;- '"'• - '• - t.J,'(• · ..,~ft - .-o

4 "'••u•f• - -.::;:;- w, '"]loll 'f~ + 
1 "' "'• "• .. , 
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KoHe4B O, H3 ypaa He HHH (20) cne.ayJOT cj:JopMyllbi .anH caoltcTs ceKTOpBoro M a rHHTHoro 

cneKTpOMeTp8 ( 3 ] 0 T.e. 

H .anSI o.aHopo.a~:~oro M8rHHTHoro nonS! nonyqaJOTCSI H3BeC THbJe pe3ynbT8Tbi Herzog'a 
141 

Mo>KHO 3 8MeTHTb , 4TO .anH nepKOllH49CKoro p8cnono>KeHHSI M8rHHTOB MATPHU8 

ll8CT npeo6p83oaanHe OT n8'i8na n epaoro M8rHHTHoro nepHOll8 no Ha'iana sToporo 

M8rHHTHOr O nep~!Oll8 , BKI1104 8H HI:ITepD811 6e3 nOnS!. 0TCJOll8 HMe9M KpHT9pHH CT86Hnb

HOCTH llBH>KeHHSI B yCKOpHTellSIX C >KeCTKOlt cPOKYCHpOBKOlt 

r.ae r - xap8KTepHCTH'ieCKHA nOK838Tellb ypaaHeHHSI llBH>KeHHSI. Ee3 HHTepsanoa 

nerKO nony'i89TCSI H3BeCTHOe Bblp8>K9HH9 ( t1,. (< -11 hz. ')') 1 

r.ae ll 
N' 

nepHOll M8rHHTHOrO flOilSI• 

EcnH y qecTb a ypaaHe HHH ( 8) ewe H qneHbJ, nHHeltHbie o THOCHTenbHO T H co-

.aep>t<8 W H9 J , TO nony'I89M .n»cl:>cl:>epeHuHanbHOe ypaaHeHHe 

HMe10wee peweHHe 



lO 

; 
T • Cf•- ;-,>uocr I 'f , d 

+ f· · i '"" kr • 'i1 (30) 

r.ae 

'X J. t 1 - ~ + $(..,. 2.' . 
( 3 1 ) 

Cne.aoaaTeJtbHO , N ;k 11 

B9Jli1'111Hbl ~ 
M ;l( 38811CSIT OT $ H H3 (23) nonyqaeM .anst KS>I<.aolt 

CBOe pllCCTOSIH119 .00 11300p8>1<9HHSI, T , e , MO)I(HO Bbi'I11CJ111Tb Kp11Bbl0 TO'IeK 

11300 p8)1(9 H11SI , 

AHanorH'IHbJM o6pa3oM paccMoTpeuHe Kea.apynonbHOit nHH3bJ .aae-r M8Tp11uy 

X '"'~L • :lu; .. ~L 

)(' = - :\ s: .. ~l 

I 0 

r.ae l - .an11Ha non10ca ni1H3bl 11 

~ 1 ~ 1!._ l~r&cl H /. 
""~' 

l'(c.s:rtL • ~ui~t)l l+ ~tt .. U + t~f)L 

us ~L - :\·.t 1 s;" )ll 

() 

0 ll . 

0 • K; 
1 d (32) 

(33) 

B OTJIH'IHe o-r paccMoTpeHHhlx ceKTOpHwx nonelt 3,aecb .aononHHT9JibHOro 'lneHa 

d HeT, TSK 'ITO flOJiy'f89TCSl TOJlbKO H389CTH8.SI M8Tp11U8, HeCMOTpSI 1111 3T0
1 

38 C'feT 

¢opMyna a cj:lopMe ( 32) uenecoo6pa3Ha, ecn11 paccMaTpHaaeTc.st CI1CTeMa, cocTaaneuJJast 

/5/ 
113 MarHI1TOB " JIHH3, K8K a-ro npe.ano)l(euo Enqe . 

YKa3aHHbiM MeTo.aoM MO)I(HO paccMaTp11aSTb .OBH)I(eHHe a aneKTPH'f9CKI1X nonstx, 

YpaaH eHHe .OBH>KeHHR a llHJIHH.OpH'IeCKOM KOH,aeHcaTope, HanpHMep, HMeeT aH.a ( \r .:'~c.) 

dtR - 1 (~)t • - lt E 
~tL ~t ~ J 

(34) 

r.ae E - Hanp.st)l(eHHOCTb aneKTPH'feCKoro nonst, 

8 0TJIH'f119 OT Mllf'HfiTHOf'O cneKTpOM9Tpa 3.0eC b .OOJI)I(HO Y'IHTbi88TbCSI 113M9H 9 HI1e 

KHH e T H'IeCKOA 3HeprHI1 B none. 8 HepenstTI1BI1CTCKOM CJiy'! ae 11Me9M 

ll 

E "':1 .,.,11" • 1. tt<tv.,L(1+6)
1

- ltlE CR'I J.tl'. 
I( l t 

ll. 
(35) 



0) 

2 ) 

3) 

11 

i--'R. (1+f) H E(R'J- E C~., , .R. 
R' 

J~tg) .(R ' .. JE Ci'.)·i. (1-..,)cL1 

Vlcnollb3YSI 

q. • 
H , Cll9LlOB 8T9 1IbH01 B nepBOM npH61IH)K9HHH 

Y 'lHTbiB8SI 

HM99M 

1 

'R • ~"'· 
• l e f(~.) ' 

O!l SITb 

H ypaBH9HH Q LlBH)K9HHSI I1pHHHM89T cpOpMy 

1 nony'laeM 

a~ C119LlOB8TC1IbH0
1 

npe n e6per a R KB8Llp8TH 'lllb!MH 'l119H8MH 1 !lOlly'IHM yp8BH9 HH9 

peweHHe K OToporo 

Ero oH.a a MaTpH'IHOI\ cpopMe (c y 'le TOM d1 • S-f , C OOT 59TCT B9HH0 (39)) 

(36) 

( 37) 

(38) 

(39) 

(40) 

( 4 1 ) 

( 42) 

(43) 
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rl-
(.D, rr r ,Tt,'t-tfi'., 1 - C.OJ rf r l· 

(4'1) -a ti,n., c.odir .fi &-<, Vl 'f I I • fo 
s1 - C..Of fir -.! ,; .. {i Y' u s Vi. 'f J fi 

B cny'l ae uHnl!llllpH'IecKoro KOH!leHCSTopa f
1

: !
11

=- 0 ynpowaJOTCSJ HS'ISnbHbJe 

ycnosHSJ 11 113- 3a TOro, 'ITO s o6nacTH cnaaa nonSJ H3MeHeHI!e ~ KOMneHCHpyeTcSJ , 

nocne KOH!leHcaTopa nony'IHM 

I;. 
K0 z 0 '--•fi., A.,;., fi. '( 1-"'.rz., ~. ·~ 0 II ·~1 (45a) 

• 0 1 0 . -fi ,; .. {if co,fi. t li. ~ ... Vir ·o 1 o."• 
0 0 1 0 0 1 (J 0 1 s 

unu 

I 

" 
;·I I .. ~ /'PI· ~;1 ( 45f' I 

I 

rae 

~. • w,fi.., - i. rr ,;.,.([ r 
~' = (l',.1leo.r'i., - (;:·rr- :.£)$4..,r:rf 
?11 • 1(o ( 1- (.OS (i 'f) f 2. off ti~-1 Vz 'f 

(46) rr (i 'Pll • -- l l llt 2., 
"'R • 

.l. ' 
~1 :: ( i. + :1) 'on'Z: 1 
1't) .. rr ~..,rr., 
1')1 : ~1 c 0 

?,) = j . 

113 'P :. 0 11 cncnyeT 
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(47) 
+ 

'l. --rr ' 
'\.. .:: c.ost'i '( (48) 

a .aucnepcHH 

(49) 

3TO 113BeCTHbie yp8BHeHHSI1 nonyqaeMbie 06bi'lHbiMH M9TO.a8MH C ITOMOWbiO rpOM03.a-

Vfcnonb3yH M8TpHUbl C 4 CTOn6uaMH 1 T8KHM >t<e o6pa30M MO>t<HO y'leCTb T8K>t<e 

BnKSIHHe M8nbiX paa6pOCOB) CKOpOCTeA H M8CC H1 cne.aoaaTenbHO, MO>t<HO paCCMOTpeTb 

caoAcTaa Macc- cne KTpoMeTpoa. CaMoA co6oA paayMeeTCSI, 'iTO yKaaaHHoe paccMoTpeHne 

MO>t<HO pacnpOCTp8HHTb Ha aepTHK8nbH09 .aBH>t<eHHe. 

A aTop aecbMa 6naro.aapeH coTpy .aHHKY 06o e.aHHeHHoro HHCTHTyTa H.aepHbiX 

nccne.aoaaHHA Vf . M.MaTopa aa noneaHoe o6cy>t<.aeHHe pa60Tbl. 
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PyKOnHCb nocTynHna a na.aaTenbCKHA OT.aen 
21 M8pTa 1961 ro.aa. 

nocne TOrO KaK .a8HH8SI CT8TbSI 6btna C.aaHa B IT9'l8Tb 
a >t<ypHane Rev.Sci.Instr. 32, 2 noHBHnacb cTSTbH ' 
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