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MarHHTH~e TopoH~anbH~e cneKTpoMeTp~, npHMeHHe~e 

B H~epHOR cneKTpOCKOnHH ~H H3MepeHHH SHepreTHqeCKHX 
cneKTPOB aneKTpOHOB KOHBepCHH H 8-qacTHU, o6n~affiT 

6onbmHM yrnos~ aKcenTaHcoM H B~coKoR pa3pemaffi~ea 
CnOC06HOCTbffi. O~HaKO, no MHeHHID aBTOpa HaCTOH~eR CTa
TbH, e~e ~aneKO He See B03MO~HOCTH TOPOH~anbHOrO Mar
HHTHOrO nOnH HCnOnb30BaH~ ~H ynyqmeHHH xapaKTepHCTHK 
cneKTpOMeTpOB STOrO THna. 9TO MHeHHe OCHOBaHO Ha TOM, 
qTO paCCMOTpeHH~e B nHTepaType H peanH30BaHH~e cneKT
pOMeTp~ TOpOH~anbHOrO THna orpaHHqeH~ HeCKOnbKHMH 
BapHaHTaMH H3 illHpOKOrO Ha6opa B03MO~H~X TOpOH~anbH~X 
cneKTPOMeTpHqecKHX cxeM. B qacTHOCTH, oco6eHHOCTbffi 
BCeX paCCMOTpeHH~X H peanH30BaHH~X TOpOH~anbH~X cneKT
pOMeTpOB HBnHeTCH TO, qTo HX BXO~HaH H B~XO~HaH rpa
HH~ pacnono~eH~ OPTOrOHanbHO K OCH nyqKa aHanH3Hpye
~X qaCTHU H, TaKHM o6pa30M, HaKnOH rpaHHU He HCnOnb-
30BaH ~nH ynyqmeHHH XapaKTepHCTHK cneKTPOMeTpOB TaK, 
KaK STO npaKTHKyeTCH B cnyqae cneKTpOMeTpOB ~pyrHX 
THnOB, HanpHMep MarHHTH~X C OCbffi CHMMeTpHH MarHHTHOrO 
nonH, nepneH~HKYnHpHOR nndCKOCTH ~HCne~rHpOBaHHH. 

B CBH3H C STHM B HaCTOH~eR pa60Te BnepB~e paCCMOT
peH~ OCHOBH~e XapaKTepHCTHKH MarHHTHOrO TOpOH~anbHOrO 
CneKTPOMeTpa C Ca~ 06~HMH napaMeTpaMH: BXO~HaH H 
B~XO~HaH rpaHHU~ MarHHTHOrO nonH HaKnOHeH~ K OnTHqec
KOR OCH cneKTPOMeTpa, HCTOqHHK 3apH~eHH~X qaCTHU H 
~enb ~Ha<t>par~ ~eTeKTopa pacnonoxceH~ BHe ocH CHMMeT
PHH nonH, TO eCTb HMeffiT <l>OPMY KOnDUa. PaCCMOTpeHHe 
npOBe~eHO B nepBOM npH6nH~eHHH no Ma~ BenHqHHaM ~nH 
pa~HanbHoro H a3HMyTanbHoro ~BH~eHHR qacTH~. nonyqe
H~ aHanHTHqeCKHe B~a~eHHH ~H KOS<l><l>HUHeHTOB nHHeRHOrO 
npeo6pa3oBaHHH nyqKa 3apH~eHH~x qacTHU, onpe~enHffi~Hx, 

KaK H3BeCTHO, npe~enbHOe 3HaqeHHe rnaBHOR xapaKTepHC
THKH, cneKTPOMeTpa - ero pa3pemaffi~ea cnoco6HOCTH. YKa-
3aH~ B03MO~HOCTH ysenHqeHHH ~HCnepCHH 1 nHHeRHOrO H 
yrnosoro aKcenTaHcos cneKTpoMeTpos. 

Ha pHc.l npe~cTasneHo cxeMaTHqecKoe H3o6pa~eHHe 
pa~HanbHOrO ceqeHHH O~HOR nonOBHH~ TOpOH~anbHOrO cneKT
pOMeTpa H Hcnonb3ye~e CHCTe~ Koop~HaT. UHnHH~pH
qecKaH CHCTeMa KOOp~HHaT r 1 (J 1 Z 1 r~e (J- a3H
MYTanbHaH Koop~HHaTa, - npaBOBHHTOBaH. CTpenKaMH ~aH~ 
nono~HTenbH~e HanpasneHHH oTcqeTa yKa3aH~ senHqHH. 
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pOH~anbHOR KaTymKH C OCbffi CHMMeTPHH, COBna~affi~eR C 
OCbffi z, onpe~eneHa cl>opMYnaMH Ho·A/r , Hr=Hz=O, 
r~e A - KOHCTaHTa. BXO~HaH H B~XO~Ha.fl a<t>cl>eKTHBH~e rpa
HH~ MarHHTHoro non.fl 3~aH~ cornacHo onpe~eneHHffi111 

COOTHOilleHHeM 
zn 

r z8 (r)-z I + _, ( Ho ( r, z) dz, 
A ZI 

r~e z 8(r) - ypasHeHHe a<t>cl>eKTHBHOR rpaHH~, H0 (r. z) 
a3HMYTanbHaH COCTaBn.fliD~a.fl Hanp.R~eHHOCTH MarHHTHOrO 
non.fl B Me~HaHHOR nnOCKOCTH Me~BHTKOBOrO 3a3opa KaTymKH 
B OKpeCTHOCTH rpaHH~, ZI H z 11 - 3HaqeHH.fl KOOp~HHaT~ 
z , oTseqaffi~e ycnoBH.flM He (r,z I) = 0 H He (r, z 11 ) =Air. 
TaKoe onpe~eneHHe acl>cl>eKTHBHOR rpaHH~ y~o6HO TeM, qTo 
OHO yqHTHBaeT xapaKTepHYffi CTPYKTYPY TOnorpa<l>HH TOPOH
~anbHOrO MarHHTHOrO nOn.fl. llpH paCCMOTpeHHH B nepBOM 
npH6nHlKeHHH ~OCTaToqHa annpOKCHMaUH.fl a<t><t>eKTHBHOR rpa
HH~ np.RMOR nHHHeR, KacaTenbHOR K rpaHHUe B TOqKe ee 
nepeceqeHH.fl onTHqecKoR ocbffi cneKTPOMeTpa. napaMeTpH
qecKoe ypaBHeHHe OnTHqeCKOR OCH B TOpOH~anbHOM MarHHT
HOM none ~aeTC.fl H3BeCTHbiMH COOTHOilleHHHMH 121: -- ·-·~....--<.·. ···- ._--.::-~-~--- ...... --~ 
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-k(t-cos ¢) 
r(¢) .. rmu: e 

-k ¢ k cos¢ 
z(¢) .. -rmax ke r cos¢e d¢, 

0 

3,n;ecb k-m 0v0 /Ae0 -pj'r, r,n;e m 0 ,v 0 ,e 0 - Maccal 
CKOPOCTb H sapfl,IJ; rnaBHO~ H3 aHanH3Hpye~X ~aCTHU1 P -
ee pa,IJ;HYC KPHBH3H~ B TO~Ke C KOOP,IJ;HHaTO~ r TOpOH,IJ;anb
HOrO nonR. 

PaccMOTpeHHe nHHe~H~x npeo5pasoBaHH~ TpaeKTOPHH 
~aCTH~ B TOPOH,IJ;anbHOM cneKTpOMeTpe B HaCTOfl~e~ pa
oOTe npOBO,IJ;HTCfl MeTO,IJ;OM COnpflmeHHfl Ha~anbHO~ H KOHe~
HO~ ~acTe~ TpaeKTOPHH ~aCTH~1 B~a~eHH~X COOTBeT-
CTBeHHO ~epe3 Ha~anbH~e Yt 1 al H KOHe~H~e Y 2 1 a 2 
KOOP,IJ;HHaT~ ~aCTHU~ H napaMeTp ee ,IJ;HCnepcHOHHOCTH 
8• ~(m 0 v0)/m 0 v 0 • 3TOT npHeM 0~ HCnOnb30BaH aBTOPOM 

paHee ,n;nfl onpe,n;eneHHfl K03~~HUHeHTOB nHHe~Horo n~eo5-
pasoBaHHfl ~aCTHU ,IJ;HnOnbH~/S/ H KBa,IJ;pynOnbH~ 14 Mar
HHTaMH H ,n;an cy~ecTBeHHoe ynpo~eHHe npoue,n;yp~ pe~e
HH~ ypaBHeHH~ TpaeKTOpHH ~aCTH~ H ~Op~ B~pa~eHHfl 
K03~~HUHeHTOB. llpH paCCMOTpeHHH pa,IJ;HanbHOrO ,IJ;BH~eHHfl 

B TOpOH,IJ;anbHOM cneKTPOMeTpe ycnOBHfl conpfl~eHHfl ,IJ;BYX 
~acTe~ TpaeKTOPHH no KOOP,IJ;HHaTaM r H Z, HanpHMep B 
TO~Ke ¢•0, B~a~aiDTCfl cne,n;yro~MH paBe~CTBaMH: 

lt(1-c1) k(t-c
1

) 

111 (c
1
+t 1s 1)e +a 1 [ks1+f 1(c 1+t 1s 1)e ]+8k(1-c 1 )• 

-(k(1-c 1 ) -k(1-c1) 
+ [k s 1e + f 1(c 1 + t 1s 1 )]I 11 1 +Be [(1-kc 1 )1 11 + 

-k(t-c2 ) 
+1 21 }- 112 [(c 2-t2 s 2 )I 12 -(s2 +t2c 2 )]+ a.2 lkc 2 e + 

-k(1-c2) 
+f2(s2 +t 2c 2 )+[ks2 e - f 2 (c 2 -t 2s 2 )]I 12 1+ 

-k(1-c~) 
+8e l(l-kc 2 )I 12 +1 22 ], 

3,n;ecb 

11i •Yi/rmu: 

k(l-c 1 ) 

c 1 • coscll1 , rmax - r 1 e , t 1 .tg£ i , 

clli kcos¢ ell. A. 
-kc1 

lli - ke r cos¢-e d¢, 
2 -kci I 2 kcos '+' 

I .• k e (cos¢-e d¢,· 
21 

0 0 

i- 1, 2. 

B pesynbTaTe nO,IJ;CTaHOBKH B ycnOBHfl conpfl~eHHfl KOHe~
H~X KOOp,IJ;HHaT ~aCTH~ 1 B~pa~eHH~X B BH,IJ;e Pfl,IJ;OB pas
no~eHHfl no Ha~anbH~ Koop,n;HHaTaM H napaMeTpy 8: 

11 =H 11 +H al+H.,/3 + ••• ,· a.,=An11t+Aaa1+A88+ ••• , 2 11 1 a u · · " ., · ..., _ 
nony~aeM TPH CHCTe~ anreopaH~eCKHX ypaBHeHHn ,IJ;nfl on 
pe,n;eneHHfl OOeCTH HeH3BeCTH~X K03~~HUHeHTOB pasno~eHHfl1 
HnH K03~~HUHeHTOB nHHe~HOrO npeo5pa30BaHHfl TpaeKTOPHH 
~aCTH~ H 

71 1 A 
11 1 Ha. 1 A a 1 H13 1 A 8 O,n;Ho H3 peooe

HH~ BTOPO~ CHCTe~ ypaBHeHH~ ,n;aeT cne,n;yro~He ycnOBHfl 
nncr n~onF\1"'\::l'=)I"'\'O=:at.:JT.JH7 rnnT~~ ~~~!'!~C!:!!!:.!~ "!.:.~-:::~ ':'~£:~::M~;::.,-· 

';~ ~~~~;~~~~;;~;_;--n~" ;Hny "npoeKTop" 1 onpe,n;enRe~e 
oo~HM Tpe5oBaHHeM Ha .. o: 

-k(t-c j) i i 
kc 1e +(-1) £j[ s 1 +(-1) tis tl+ 

-k(l-C i) j i 
+lkBj e -(-1) fi (Cj -(-1) tisi}II li • 0, i=1,2. 

KaK MO~HO noKasaTb 1 3TH ycnoBHfl HMeroT Harnfl,IJ;Hyro reo
MeTpH~ecKyro HHTepnpeTaUHIDI npe,n;cTaBneHHYID Ha PHC.2. 
A HMeHHO 

1 
npH sa,n;aHHbiX k, cll 1 H cll2 HnH r 1 H r 2. on

pe,n;enflro~x onTH~ecKyro ocb cneKTPOMeTpal nono~eHHfl HC
TO~HHKa S H ~enH ,IJ;Ha~par~ ,n;eTeKTOpa 0 B saBHCHMOC
TH OT yrnOB HaKnOHa rpaHHU £ 1 H £ 2 HaXO,IJ;flTCfl nocTpoe
HHeM TpeX HOpMane~ Ha BXO,IJ;e H B~XO,IJ;e cneKTpOMeTpa H H3 
ycnOBHfl HX nepece~eHHfl B O,IJ;HO~ TO~Ke A1 Ha BXO,IJ;e H A 2 
Ha B~XO,IJ;e. 3TH HOpManH - HOpManb SA1 /DA 2 / K OnTH~ec
KO~ OCH cneKTpOMeTpa 1 BOCCTaHOBneHHafl H3 TO~KH nono
~eHHfl HCTO~HHKa L 1 j~enH ,n;eTeKTOpa L 2 /1 HOpManb K 3~-
~eKTHBHO~ rpaHHUe A1 B 1 /A 2 B / H3 TO~KH nepe-
ce~eHHfl rpaHHUbl onTH~eCKO~ OCbiD H HOpManb A 1C l /A 2C 2 / 
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HS UeHTpa KpHBHS~ OnTH~eCKO~ OCH B TO~Ke ee nepece
~eHH.R c rpaHHUe~ B1C1•kr 1 /B 2 C2=kr 2 I K OTpesKy 
B 1o /B 2o I 1 r~e 0 - HopMan:r:.Ha.R npoeKUH.R TO~KH onTH
~ecKo~ OCH C c/> = 0 Ha OC:C Z,. 3aMeTHM, ~TO B npe~en:CHOM 
cny~ae, Kor~a r 1 H! 2 HeorpaHH~eHHO yaenH~HsaroTca H TO
poH~an:r:.Hoe none CTaHOBHTC.R O~HOPO~H~, npe~CTaaneH
HOe Ha PHC.2 nOCTpOeHHe nepeXO~HT B HSBeCTHOe npaBHnO 
KapTaHa 161 ~a cneKTPOMeTpoa c o~Hopo~H~ noneM. 

BTOpOe peilleHHe BTOPO~ CHCTe~ ~aeT K03~~HUHeHT yr
nosoro npeoGpasoaaHH.R ny~Ka ~acTHU: 

k(l-c
1

) -1 
Aa·-U 1(c1+t 1s 1 )e +ks 1][(c 2 -t~ ~1 12 -(s 2+t 2c 2 )]k •. 

llyTeM peweHH.R ~pyrHX CHCTeM ypaBHeHH~ HaXO~HM K03~~H
UHeHT nHHe~HOrO npeoGpaSOBaHH.R ny~Ka ~aCTHU: 

k(l-c2) -1 
H71 .[f2(c2-t 2s 2)e -ks2 ][(c1 +t1s 1)I 11 -(s1 -t1c 1)]k • 

H K03~~HUHeHT nHHe~HO~ ~HCnepCHH B~On:C OCH Y Ia e~H
HHUaX r max I : 

k(1-c 2) -k(l-cl) -'k(1-c
2

) _
1 H,s = [f 2(c 2 t 2s ~e -ks2]1[(1-kc 1 )I 11+I 21]e - [(1-kc

2
)I

12
+1

22
]e lk . 

HaKnOHH~e rpaHH~ cneKTPOMeTpa c TopoH~an:r:.H~ no
neM a~s~aaroT asHMyTan:r:.Hoe ~e~cTBHe Ha sapa~eHHyro ~ac
THUY sa c~eT Kpaeaoro nona Me*BHTKOBoro sasopa TopoH-

1""\., "'~,.,..,.."•"""", ,...'I"'T,...._""¢.._._, .... ~ ...... -.._.,_ .. .,,.. .... _,~ _,/1/ ••-.. ••••- --··-~~!!=~-•• ..... _ .. ,..._ ....... • - .. ·---..,-•••t ••v~ .. -.~.,.,- ..... ,......,..,. .._, , •••vii"&&V ""'""'"''""' 

saT:r:., ~TO Ha rpaHHUe Me*BHTKOBOrO sasopa Ha ~aCTHUY 
~e~CTBYeT B asHMYTan:r:.HOM HanpaaneHHH B nepBOM npH6nH
*eHHH TOHKaH UHnHH~pH~eCKaH nHHSa C ~OKYCH~ paCCTOH
HHeM 

F1 .kr1 ctgc 1 , i-1,2, 

H C OnTH~eCKO~ nnOCKOCT:Cro, COBna~aro~eR C Me~HaHHO~ 
nnOCKOCT:Cro sasopa. 9TO ~OKYCHpyro~ee ~e~CTBHe oGyc
nosneHO ypaaHeHHeM MaKCBenna rotH • 0, cnpaBe~HB~ 
B Me*BHTKOBOM sasope, B KOHe~HOM HTOre aSHMyTan:r:.HOe 
~BH*eHHe ~aCTH~ B TOPOH~an:CHOM cneKTpOMeTpe onpe~e
n.ReTCH 3~~eKTOM npenoMneHHH TpaeKTOPHH Ha 3~~eKTHBH~X 
rpaHHUaX cneKTPOMeTpa H SaKOHOM COXpaHeHHH aSHMYTan:r:.
Horo MOMeHTa KOnH~eCTBa ,ItBH*eHHH ~aCTH~ m r 2 (J • CODSt 

Ha BCeX OCTan:r:.H~X y~aCTKaX TpaeKTOPHH, r~e H r•H z =0. 
B TOM cny~ae, Kor~a npe~eT H HSOGpa*eHHe npH asHMY
Tan:r:.HoM npeoGpasoBaHHH THna "npoeKTop" pacnonararoTcH 
B CBOOO~HOM OT MarHHTHOrO nOnH npOCTpaHCTBe ~0 BXO~
HOR HnH nocne B~XO~HOR rpaHHU, cnpaBe~HB~ npeoGpa
SOBaHHH npHMOnHHeRH~X TpaeKTOpHR no ~OpMyne TOHKOR 
nHHS~: 
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l 
J 

1/L lfJ + 1/L 20 = 1/F • . 

r~e L 10 H L 2o - paCCTOHHHH OT nHHS~ ~0 Oo'beKTa H 
HS06pa*eHHH B aSHMyTan:CHOM ~BH*eHHH, llpH MHHMO~ npo
Me*YTO~HO~ nepeT.R*Ke ny~Ka Ha OCH 2 nono*eHHH npe~
MeTa H HS06pa*eHHH Onpe~enHIDTCH C nOMO~:r:.ro npOCTOrO 
reoMeTpH~ecKoro nocTpoeHHH, TaK*e npe~cTasneHHoro Ha 
pHc.2. 9TO nOCTpoeHHe npHBO,ttHnOC:C paHee B paGoTe/6/H 
saKnro~aeTCH B cne~yro~eM: nono*eHHH oG'beKTa H ero HsoG
pa*eHHH npH aSHMyTan:r:.HOM npeoGpaSOBaHHH Onpe~enHIDTCH 
ycnOBHeM nepece~eHH.R B O,ItHO~ TO~Ke E1 /E 2 / ~BYX HOpMa-
ne~ - HOpManH K 3~~eKTHBHO~ rpaHHUe B 1E 1 /82E2/,· BOC-
CTaHOBneHHO~ HS TO~KH nepece~eHHH rpaHH~ OnTH~eCKO~ 
OC:r:.ro, H HOpManH K OnTH~eCKOR OCH cneKTpOMeTpa, BOC
CTaHOBneHHO~ HS TO~KH nono*eHHH HS06pa*eHHH 1 1E 1 
lnpe~eTa I 2 E 2 1, a TaK*e npHMO~, COe~HHHro~e~ UeHTp 
KPHBHSH~ OnTH~eCKO~ OCH B TO~Ke ee nepece~eHHH C rpa
HHUe~ H TO~KY nonOEeHHH npe~eTa C 1 S IH306pa*eHHH CzD/. 
ASHMyTan:r:.~e TpaeKTOPHH ~aCTHU,HCny~eHH~X HS TO~KH 

HCTO~HHKa, ne*~e~ B Me~HaHHO~ nnOCKOCTH Me*BHTKOBOrO 
sasopa, npe~cTaBneH~ B neBo~ ~acTH pHc.2. 3aMeTHM, 
~TO Ha PHCYHKe npe~CTaBneH BapHaHT cneKTPOMeTpa C 
~BO~HO~ - pa~Han:r:.HO~ H aSHMYTan:r:.HOR - ~OKYCHpOBKO~ 

THna "npOeKTOp". llpH 3TOM aSHMyTan:r:.HOe ~BH*eHHe ~aCTHU 
B MarHHTHOM none cneKTPOMeTpa HBnHeTCH MepH~HOHan:r:.-

'I'II_'I,~'I"'T'I''!'!I,.....,. _.,....,..,. ..... ,..,. ......... _ --~----•••••• _,_ _____ --

.,..,_.,.._..,..,.,.. .. --• ~-....,.li..a.-~.a..&J••-- """"--J:"l:''-4A..oltit.l/t.l s::J·V~V.L V '"'-' 

PH~Ka, OoycnoBneHH~e B~XO,ItOM TpaeKTOPHH ~aCTH~ HS 
nnOCKOCTH MepH~HaHa. 

Hapa~y c npe~cTaBneHHO~ B03MO*Ha Gonee ~ecTKaH asH
MYTan:r:.HaH ~OKYCHpOBKa ny~Ka THna "npoeKTOp" C npoMe
*YTO~HO~ aSHMyTan:CHO~ nepeTHEKOR ny~Ka npH c/>:0, Tpe
Gyro~aH c 1 > 0 H c 2> O. YcnoBHH ~R ocy~ecTaneHHH *ecT
KoR aSHMYTan:r:.HO~ ~OKYCHPOBKH 

-kcos c/> 
e dcf>. o. 

TaKaH ~OKYCHPOBKa oGecne~HBaeT Gonee cTaGHn:r:.Hyro TpaHc
MHCCHro ~aCTHU ~epes MeEBHTKOB~e sasop~ OoMOTKH no OT
HOWeHHro K B03MOEH~ BOSM~eHHHM TpaeKTOpHR ~aCTHU, 
oGycnoBneHH~, HanpHMep, pacce.RHHeM qacTHU Ha aTOMax 
OCTaToqHoro rasa, HeToqHOCTHMH TOnorpa~HH MarHHTHOrO 
nona, KynoHOBCKHM pacTanKHBaHHeM qacTHU. AsHMYTan:r:.HaH 
nepeTH*Ka ny~Ka npH c/>=0 nosBonHeT npHMeHHT:r:. ceKcTy~ 
non:r:.H~e H OKTynon:CH~e sneMeHT~ ~R KOppeKUHH HeKOTO
p~X pa~Han:r:.H~x aGeppauH~, Tpe6y~He ~H ycnewHoro He-
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0 
PHc.2. BcnoMoraTenbHbJe reoMeTpHqecKHe nocTpoeHHH AUH onpe
AeneHHH nonoxeHH~ HCTOqHHKa 3apHXeHHNX qacTHQ H ~enH AHa~
parMbl AeTeKTOpa cneKTpOMeTpa C TOPOHAanb~ MarHHT~ no-
neM. HcxoAHble napaMeTpbl cneKTpoMeTpa: k =0,5, <~~r90°.<11 2 = 
=-60 °, <II= <11

1
-<11

2 
= 150°. llpeAcTasneHa cxeMa ABO~Ho~ /paAHanbHO~ 

H a3HMYTanbHO~/ ~OKYCHpOBKH nyqKa qacTHQ AUH KOnbQeBbm HC
TOqHHKa H IJlenH AHa~parMbl, 

nonb 3 osaHHH OOHPOKHa B p~HanbHOM H Y3KHa B a3HMYTanb
HOM HanpaBneHHH nyqOK qaCTHU. 

HaKnOHH~e rpaHH~ H BHeoceB~e HCTOqHHK H ~enb ~Ha
~par~ 3aPH*eHH~X qaCTHU OTKP~BaiDT H ~pyrHe B03MO*
HOCTH ~H ynyqmeHHH xapaKTepHCTHK TOpOH~anbH~X cneKT
poMeTpOB. A HMeHHO, HCnOnb30BaHHe HaKnOHH~X rpaHHU 
n03BOnHeT C03~aTb TOPOH~anbH~a cneKTporpa~, TO eCTb 
aHanH3aTOP C O~HOBpeMeHHOa perHCTpauHea aHanH3Hpye~X 
qacTHU B OOHpOKOM ~Hana30He SHeprHA Ha npOTH*eHHOa ~o
KanbHOa nHHHH. PeanbHOCTb TaKoa B03MO*HOCTH MO*eT O~Tb 
no~KpenneHa aHanorHea co3~aHHH MarHHTH~x cneKTporpa
~oB, HanpHMep c o~Hopo~H~ noneM, Heooxo~H~e cneKTpo
rpa~HqecKHe xapaKTepHCTHKH KOTOp~X 06ecneqHBaiDTCH B~-
60pOM COOTBeTCTBYID~X HaKnOH~X rpaHHU. HaKnOH ~OKanb
Hoa nHHHH cneKTporpa~a K onTHqecKoa ocH onpe~enHeTCH 
tgy -=%Aa /H 

0
, r~e KOS~~HUHeHT npeo6pa30BaHHH 

BTOpOrO nopH~Ka Hao , KaK H BCe OCTanbH~e KOS~~HUHeH
T~ BTOpOrO nopH~Ka, ~H TOPOH~anbHOrO aH~~H3aTOpa MO
*eT 6~Tb Haa~eH TaK*e MeTO~OM conpH*eHHH • 

YnyqmaroTCH B03MO*HOCTH ~H ysenHqeHHH pa3Mepa HC
TOqHHKa B nnOCKOCTH ~HcneprHpOBaHHH 6e3 ysenHqeHHH 

8 

CBH3aHH~X C STHM a6eppauHa B peaynbTaTe npHMeHeHHH 
sneKTpHqeCKH HeSKBHnOTeHUHanbHOrO HCTOqHHKa, npe~o
*eHHOrO H sneps~e ocy~ecTBneHHoro B pa5oTax 181• ecnH 
npH STOM HCnOnb30BaTb o6paTH~a BapHaHT TOpOH~anbHOrO 
cneKTporpa~a. 

llpHMeHeHHe BHeocesoa Konhuesoa ~enH ~Ha~par~ ~e
TeKTopa qaCTHU ~aeT B03MO*HOCTb HCKnroqHTb qacTHqHo 
HnH nOnHOCTbiD 5e3 yMeHbOOeHHH a3HMyTanbHOrO pa3Mepa 
~enH npOHBneHHe a3HMyTanbH~X a5eppauHa B nnOCKOCTH 
~HCneprHpOBaHHH. 9TO HeB03MO*HO C~enaTb npH OCeBOM 
nono*eHHH OTBepCTHH, KOr~a a3HMYTanbH~e a6eppaUHH O~
HOa pa~HanbHOa nnOCKOCTH npOHBnHIDTCH B nnOCKOCTH ~HC
neprHpOBaHHH ~pyroro pa~HanbHoro HanpasneHHH, nepneH
~HKYnHpHoro nepBOMy. O~HH H3 BapHaHTOB TaKoa KOnbUesoa 
~enH ~Ha~par~ ~eTeKTopa Hcnonb30BancH B pa5oTe 19'. 
llpHMeHeHHe HaKnOHH~X rpaHHU ~aeT ~OnOnHHTenbH~e B03-
MO*HOCTH ~H peanH3aUHH KOnbUa OnTHManbHOrO pa~Hyca 
KPHBH3H~. 

llpHMeHeHHe KpaeBoa a3HMyTanbHOa ~OKYCHPOBKH H KOnb
uesoro HCTOqHHKa qaCTHU yBenHqHBaeT a3HMyTanbH~a aK
cenTaHC TOPOH~anbHOro cneKTPOMeTpa, onpe~enHe~a npo
H3Be~eHHeM ~eaCTBYID~ea npOTH>KeHHOCTH HCTOqHHKa B 
a3HMyTanbHOM HanpaBneHHH Ha HaqanbH~a paCTBOp a3HMy
TanbHOrO yrna HanpasneHHa TpaeKTOpHa qacTHU, npoxo~H
~Hx qepe3 Me*BHTKOB~a 3a30p. llpH ycnOBHH, qTO pa~HYC 
KOnbUa HCTOqHHKa qacTHU HMeeT OnTHManbHhlP. pa~MP.p~, 
r10 - 2L 10 r 1 1'10/ L. r~e M - a3HMyTanbH~a yr
noBoa paCTBOP Me*BHTKOBOrO 3a3opa OOMOTKH cneKTPOMeT
pa /CM, pHc.2/, L- ~HHa OnTHqecKoa OCH B MarHHTHOM 
none cneKTPOMeTpa, 

-k <1>1 kcos¢ 
L ..rmu ke ( e d¢, 

<112 
a3HMyTanbH~a aKcenTaHC O~HOrO Me*BHTKOBOrO 3a3opa 

A0-rrr
10

r1 M/2L10 . 

Pa~HanbH~a H nOnH~a aKcenTaHC~ npH STOM paBH~ COOTBeT
CTBeHHO 

Ar "' /lyl flat • A=rrrlO rl/lyl ~1M /2L10 • 

r~e fly l - npOTH:a<eHHOCTb HCTOqHHKa B~Onb OCH Y, ~ l -
yrnOBOa paCTBOp HanpasneHHa TpaeKTOpHa qaCTHU B pa~H
anbHOa nnOCKOCTH, aKCenTHpye~X cneKTPOMeTpOM. 

llpH oceBoM nono*eHHH HCToqHHKa nonH~a aKcenTaHc o~
Horo Me*BHTKOBoro 3a3opa paBeH A-rr 2 s~2<11 1 1ly~lla 1 1'10. 
qTo B r 10 r 1 I 2rr sin 2<111 L 10 !ly 1 pa3a MeHhme 
I lly 1 «r 10 , r 1 .. L 10 1. qeM y cneKTpoMeTpa c Konhue
B~ HCTOqHHKOM H Kpaesoa a3HMYTanbHOa ~OKYCHpOBKOa. 
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HcnOnb30BaHHe HaKnOH~X BXO~a H B~XO~a nyqKa qaCTH~ 
n03BOnReT ysenHqHTb ~HcnepCH~ TOpOH~anbH~X CneKTpO
MeTpOB H

1 
B qacTHOCTH 1 ~HCnepCH~ O~HOrO H3 HaH60nee 

COBeplileHHHX cneKTpOMeTpOB TOpOH~anbHOrO THna /10/, npH
MeHRBlilerOCR B aKcnepKMeHTax no onpe~eneHH~ Mace~ 
HeRTpHHO nyTeM H3MepeHHR sepXHeR rpaHH~ $-cneKTpa 
TpHTHR. B cneKTpOMeTpe 1101 ocy~eCTBneHO qeT~exKpaT
HOe OTKnoHeHHe nyqKa qacTH~ Ha yron 180° /4x180°/ 
TOpOH~anbHOR 06MOTKOR C npRMOyronbHOR ~OpMOR 
BHTKOB /BXO~HaR H B~XO~HaR rpaHH~~ COCTaBnR~T 
e~HHY~ npRMY~, napannenbHY~ ocH z/. 3aMeHa opToroHanb
H~X BXO~a H B~XO~a nyqKa Ha HaKnOH~e n03BOnReT o6ec
neqHTb ~BORHY~ npocTpaHCTBeHH~ ~OKYCHPOBKY nyqKa TO
pOH~anbHOR KaTymKOR C npRMOyronbHOR ~OpMOR BHTKOB 
npH OTKnOHeHHH nyqKa Ha yron, c~eCTBeHHO 60nbliiHR 
180° /npe~enbH~R yron Me~y ~BYMR nocne~osaTenbH~H 
pa~HanbH~H nepeTR~KaMH nyqKa B TOPOHAanbHOM MarHHT
HOM none cocTaBnReT 360°/. YsenHqeHHe yrna nos~aeT 
AHCnepCH~ npH Ka~OM OTKnOHeHHH nyqKa H AOnOnHHTenbHO 
AaeT B03MO~HOCTb oonee nonHo Hcnonb30BaTb npoAonbH~R 
pa3Mep npRMOyronbHOR TOPOHAanbHOR KaTymKH 3a cqeT 
yMeHblileHHR paCCTORHHR OT HCTOqHHKa AO AHa~par~ AeTeK
TOpa. ~HcneprHPY~~aR cnoco6HOCTb MarHHTHOro nonR Ha 
HeKOTOP~X yqacTKaX HCnOnb3YeTCR nOBTOpHO B pe3ynbTaTe 
qaCTHqHoro Hano~eHHR Tpae~TOpHR qaCTH~ OAHOrO OTKno-

B 3aKn~qeHHe aBTOP OnaroAapHT B.B.Ky3He~osa 3a 
none3~e oOcy~eHHR. 
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PyKOnHCb nocTynHna B H3AaTenbCKHR OTAen 
29 H~HR 1982 roAa. 

TapaHTHH H.H. BosMOJKHhie ynyqmeHHR: MarHHTHblX Pl3-82-499 
TOpOHAaJib~X cneKTpOMeTpOB 

Bnepshle npoBeAeHo aHaJIHTHqecKoe paccMoTpeHHe npeo6pasosaHHH 
nyqKa ·3apR:JKeHHblX qacTH~ B paAHaJibHOH H a3HMYTaJibHOH nJIOCKOCTflX 
MarHHTHOrO TOpOHAaJibHOrO cneKTpOMeTpa C HaKJIOHHhlMH BXOAHOH 
H BblXOAHOH rpaHH~aMH H BHeoceBhlMH HCTOqHHKOM 3apR:JKeHHblX qaCTH~ 
H ~eJiblO AHacl>parMhl AeTeKTopa. YKasaHbi B03MOJKHOCTH ysenHqeHHR: 
AHCnepCHH, JIHHeHHOrO H yrJIOBOrO aKcenTaHCOB cneKTpOMeTpOB. 

Pa6oTa BbinOJIHeHa B ITa6opaTOPHH HAepHblX peaK~HH ornm:. 

Tarantin N.I. Possible Improvements of the 
Magnetic Toroidal Spectrometer 

Pl3-82-499 

The transformations of beam particles in radial and axial 
planes of magnetic toroidal spectrometer with inclined entran
ce and exit boundary and nonaxial charge particle source and 
detector diaphragm slit are considered analytically for the 
first time. Some possibilities are pointed to of increasing 
the dispersion, linear and angle acceptance of the spect-
rometer. 

The investigation has been performed at the Laboratory of 
Nucl~ar Reactions, JINR. 

Preprint of the Joint Institute 
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