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BBE.QEHHE 

H3Y4e HHe paA~OaK THB HO rO pacna Aa ~Aep, YAaneH H~X OT nonoc~ 

6eTa- CTa6HnbHOCTH. np ~BenO K pa3 B ~T H~ 3KC ne p~Me HTanbHO~ TeXHH KH 
~ B TOM 4~ Cn e CneKTpOMeTpOB ~Aep H OrO H3nY4 eH ~~. pa60Ta~H X 

B nHHH~ C MaCC-Ce napaTOpOM Ha nY4KaX YCKOpe H H~X 4a CTH~. He
no c peACTBe HHoMy a HanH3y MoryT 6~Tb nOABeprHYT~ npOAYKT~ RAepH~X 

peaK~ ~~ HnH B caMO~ MHweHH, HnH nocne B~neTa paAHoaKTH BH~X RAe p 
H3 MHweHH B pe3ynbTaTe OTAa4H Hn~ AH~~Y3HH . TpaHcnopTHpOBKa 
HOHHoro ny4Ka onpeAeneHHO~ ~ 1 3 06 a p~ . nonY4eHHO~ Ha Macc -ce napa 
TOpe , HenocpeAcTBeHHO K AeT eKTHpy~eMY YCTPO~ C TBY / cneKTpOMeTPY/ 
n03BonRe T H3Y4aTb paAHoaKTHBH~ e RApa c np~AenbHO KOpOTKHMH ne
pHOAaMH nonypacnaAa. 

OAHOH H3 3aAa4, pewaeM~X Bon-l ine 3KcnepHM eHTax. RBnReTCH 
Hc c n eAoBa HHe cneKTpoB Ge Ta-4acTI1~. n03HTpoHOB. a TaK~e cneKTpoB 
KOHBepcHoHH~X 3neKTpoHoB. 4TO AaeT B03MO~HOCTb onpeAenHT b xa
paKTep 6eTa-pacnaAa H MynbTH non bHocTH r aMMa-nepexoAoB. AHanH3 
{3t - y - cOBnaAeHH~. a TaKHle B- y - c OBnaAeHHH n03BonHeT onpeAenHTb 
pa3HocTH Macc HAep, CTPOHT b cx eM~ pa c na Aa , onpeAenATb BpeMeHa 
~H3H H COCTO~HH~ H T.A. H3Y4eH~e cBOHcTB ~Aep, c~nbHO YAaneHH~x 

OT n onoc~ GeTa-cTa oHnbHocTH , CB~3aHO c P~AOM 3K c n epHMeHTanbH~x 

T PYAHOC T e~ , TaK KaK 3TH ~ A p a HMe ~ T Man~e ce4eH~~ 06 pa30Ba HHH 
B AAe pH~X pea K ~H~ X H Man~e n ep~ oA~ nonypacnaAa. B 3THX YCno B~~X 

He06xOAHMO HCKa Tb KOMnpOMHcc B B ~6ope napaMeTpOB Hcnonb3y eM ~x 

cneKTpOMeT pOB ~A epHo ro ~3nY 4e HH~. Ha30BeM OC HO BH~e ~3 H~X: 

3HepreTH4ecKoe pa3peweHHe; A~ana30H a Han~3~pyeMo ro cneKTpa 3 Hep
r ~ H ~AepHoro H3nY4eH~~; CBeTOCHna cneKTpOMeTpa: BenH4~Ha ~OHa. 

06ycnoBneHHoro ~n~ wYMaM~ AeTeKT~Py~ero YC Tpo~cTBa . Hn~ BKn a 
AOM aT raMMa-H3nY4eH~A j BpeM~, He06xoA~Moe Ha TpaHcnopTHpo BKy 
paAHoaKTHBHoro HCT04HHKa. 

B noc ne AHHe rOA~ AnA HccneAO Ba H H~ cneKTpOB 3neKTpOHOB KOH
BepcHH Ha ny4Kax 3ap~~eHH~x 4a cT ~~ WHpOKO Hc non b3Y~Tc ~ Ma rH HT
Ho-nHH30B ~e GeTa- c ne K T p OMeTp~ c n pOMe ~ YT04H ~M H306 pa H<eH ~eM . 

a Ta KHle cnexr poa e r pu r una IMHHH-a nenbc ~H". B KOT O P~X B Ka4eCT Be 
AeTe KTo pa Hcnonb3Y~Tc~ S i(Li ) -A eTeK TOp~ 3neKTpOHOB / 1- 5 / • npH
Me HeHI1e Si(Li) -Ae TeKTopOB Aa e T B03MOH<HOCTb perHcTpHpoBa Tb 3neK T
POH~ B HeKOTopOM 3HepreTH4ec KOM HHTepBa n e . BenH4 ~I Ha KOTop o r o 
3aBHCHT OT CBeTOC H n~ H 3Ha 4e HHH Ma rHHTHOH H HAYK~~H B cne KTpo 
MeTpe . nOA06H~e cneKT pOMeTp~ n03 Bon~~T 3~eKT~BHO npOBOA ~T b ~c

cneAOB a H ~R cneKTpOB KOHBepc ~OHH~X 3neKTpOHOB . OA HaKO B p~ Ae 

cnY4a eB H H Tepnpe Ta~~R pe3ynbTa ToB B p eMeHH~ X H3MepeHHH npH HC 
e non b30Ba HHH 3T ~X cneKTDOMeTpOB 3a J PYA~eHa Bc n eAc TBHe He B0 3MOH< © 00!.eAHB ~epRWX qccneAO llYau, 198 J.~rCTHTYT \.- .~. : J'.. " • 
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*l1allH ypOOHe~ ,
 

UHI I' HnSlR 

MArHHTHo-nHH30B~~ CnEKTPOMETP /MnC/ 

OAHO 113 OCHOBH~X AOC TOHHCTB MnC THna repXOSlbMa / 8 ,91 3aKnD
4a eTCR B 1130XpOHHOCTH T pa eK TOpH~ 3SleKTpOHOB B cneKTpoMeTpe npH 
c pa BHHTe Slb HO B~COKO~ CBe TOCHSle H pa3peweHHH no 3HeprHH, 4TO 
06ecne4HBaeT 3$$eKTHBHoe HcnOSlb30Ba HHe cneKTpOMeTpOB AaHHoro 
THna B yCTaHoB Kax COBnaAeHH~. OnHC~BaeM~~ cneKTpOMeTp npeA
Ha3Ha4eH AnR pa60T~ Ha ny4Ke HOHOB Macc-cenapaTopa ~a30TpOHa 

nRn B cSleAy~eM pe*HMe : 
1. nY40K HOHOB 6YAeT nOABOAHTbCR H B~ca*HBaTbCR Ha neHTe , 

ynpaBSlR eMo~ Sle HTonpOTR*H~M YCTPOHCTBOM /nny/ TaKHM 06pa30M. 
4TO HaKanSlHBaeM~~ paAHoa KTHB H~~ MaTepHan OAHOBpeMeHHO 6YAeT 
HCT04HHKOM c neKTpOMeTpa . 

2. C ueSlb~ yCTpaHeHHR BSlI1RHHR pac na Aa A04epHHX RAep Ha H3
MepeHHR 4epe3 HeKOTopoe BpeMR HcnoSlb30BaHH~H MaTepHaSl 6YAeT 
YAaSleH . aero MecTO 3aHMeT 4HC T~H Y4aCTOK neH T~. 

TaKaR CHCTeMa nOABeAeHHR aKTHBHOCTH K cneKTpoMeTpy 06ecne4H
Ba eT T04HY~ nOCTaHOB KY HCT04 HHKa H AaeT B03MO* HOCTb n pOBe CTH 
H3MepeHHR KOPOTKO*HBY~HX paAHoaKTHBH~X RAep . 

B CBR3H C 3THM MOAepHH3aUHR MflC 6~na He06xoAHMa AnR BHeceHHR 
H3MeHeHH~ B KOHCTPYKUH ~ c neKTpOMe Tpa C 4enb~ pa3M~eHHR flny . 
nOMHMO 3Toro pewanaCb 3aAu4a CHH*eHHA $O HOB~X 3arpy30K 6eTa
AeTeKTopa 3a C4eT BBeAeHHR BHH T OB~X AHa~parM AnR cenapaUH H 
3neKTpOHOB OT n03H TpOHOB H HCKSl~4 eHI1R BKnaAa WYMOB ¢oTOYMHO
* HTeSlR B HH3K03HepreTH4 e c KyD 4aCTb 6eTa-cneKTpa KOHBepCHOHH~X 

3neKTpOHOB. 

CneKTpOMeTp /pHc.l/ COCTOHT H3 *ene3Horo UHnHHAPH4eCKoro 
Ko*yxa. KaTYWKH, BaKYYMHo~ KaMepb l C cHcTe MoH AHa~pa rM H CUHH
THn n RUHOHHo r o AeTeKTopa . Cne UHanb HaR $ o pMa *ene3Horo RpMa 06ec
ne 4 HBa e T C03Aa HHe Mar HH THoro nOSlR, KOTopo e no CBoeH ~opMe Ha
nOMHHa e T Tpey roSl bHHK. TaKoe none, Ka K nOKa3an H paC4e T~ / 10 , 1 1 • 

06naAa e T xopoweH AHc ne pC He~ H $OKYC HPYD~HMH CBo~ cTBaMH ASlfl 
3 SleKTpO HOB, B~Sle Ta~Hx H3 HCT04HHKa B WHpOKOM AHana30HC y rSloD 
/ 10+40/ ° . 
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P Hc .l . OOll\Hfi BlI,[.\ c n e KTp o Me Tp a . 1 - HCTO"lHHK , 2 - lKeJ1e S
HbIii KOXYX , 3 - Ka 'l'ytUK<l , 4 - aJIIOMl1HfIeBblH KapKa c , 5 
Bx o p;Ha H ,lJ,Ha.ppaf'Mil , 6 H 7 - BHe llIHHH H BHy TpeHHHH BbIXOP;

'HbJe ,IJ;Ha $ p a r MW , 8 - Bonb.ppaMOBa fl s a~Ta , 9 - rrn a CTH4 e CKHH 

CI..\HHTHJIJHI'r Op , 10 - CBeTOBOp; . 

np~M eHR B W~~ CR HaMH paHee cneKTpOMeT p , KO T OP ~ ~ nocny~~n o c 
HOBO ~ AnR MOAepHH3aUHH MnC , 0 6 n a Aa n CSleAY~~ HMH n a paMeTpaMH: 
AHana30 H perHcTpHpy eM~ x 3SleKT pOHOB OT 20 AO 700 K3B, pa 3 pe 
we HHe 0,8 -5% npH CBe TOCHne 1 ~ 5% . HCT0 4 HHK nOMe~a Sl CR B n p~ 6o p 

npH nOM~H wn~30Boro YCTpo~ c TB a H Ha xoAHSlCR Ha paCCTORHHH 1 CM 
OT B H ew He~ rpa HH $naH ~a c neKTpOMe Tpa. Ta K KaK n pH pa 6 0Te B n H
HHD C Ma cc-ce na paT o pOM HOC HTe Sle M HCT04 HHKOB RBn Ae TCR n e HTa , 
TO pa3Me~e HHe nny nOTpeGoBaSlo pacnon o~ e H H R HC T04 H~ Ka . y~e Ha 
pa CCTORHHH 3 CM OT ~SlaH ~a. 3TO n pHBeSlO K He 06xo AHMOc TH HOBo ro 
on pe Ae n e HHR Tp a eKTopH~ 3neKTpOHOB B c neKTpOMeT pe C u eSl b~ o n TH
M H3a~H H na pa Me TpOB B~AeSlR~~HX AHa~pa r M H pa C4 e Ta B MH TOB~X AHa 
$ pa rM AI1R c e na pa UHH 3 neKT pOHOB H n03 HTpOHOB . 

onP EAEflEHHE TPAEKTOP ~ ~ 3flEKTPOHOB 

TpaeKTo pHM 3Sle KTpllHOB B Mar HHTHOM 6 e Ta- c n e KTpoMeT pe MO* HO 
o n pe Aen HTb He CKOIlbK HMH c no c o 6aM M: no c peAC TBOM npRM ~X HSMe pe 
HH ~ npH Hc no nb 30B aHHH, Ha n pHMep , HCT04HHKa MOH0 3 Hepre TH4eC KHX 
3SleKT pOHOB H B Ka4 e CTBe per ~CT pa Topa - $ OTOn n e HKH ; H KOCBeH H~M 

Me TOAOM - Ha OCHOBe pe we HHR ypaBHeHH~ ABH*eHHR 3neKTpOHOB B Mar~ 
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H~THOM none 3 aAa HHOH ~O PM~ - no 3 Kcne pHMeHTan bHO H3MepeHHoMy 
HnH B~4HcneHHHOMY pa cn peAene HH ~ Mar HHTHoro nonR B c neKTpOMe Tpe 

B HaweM c n y 4a e npOBepRnaCb c o r n a COBaHHOCTb pe 3 yn bTaToB, no
nY4aeM~X npRM~M H K OCB eHH~M Me TOAaMH. Xopo wee co r nac~e 3TH X 
AaHH~X n03BonHno AeT a n bHO H3Y4 HTb BnHRHHe ~OP M~ Ma rHHTo n pOBOAa 
Ha 3neKTpOHHo-onTH 4eC KHe~ CBO HC TBa MflC. 

BeKTo pH~H nOTe HUHa n A nOCTORHHoro Mar H.1THoro nOJlR o npene
1... .. ... 

JlAeTCR ypaB He HHe M _ V(-V A) = -0.411j,rAe/1. /1. =/l(IB I)- MarHH THaJl 

npoHHua e MocTb, j - nJlOTHOCTb TOKa. 
AnR aKCHaJlbHO- CHMMe TpH4Ho ro Mar HHTHo r o nonA 3T O y paBHe HHe 

B UHnHHAPH4eC KOH CHCTe Me KOO PAHHaT I r , z .<J> I C OCb~ z , COBnaAa~ 
~eH C O Cb~ CHMMe Tp HH, HMeeT BHA 

a 1 aCrAl a 1 a . 
- - + - - - (r A ) = - 0,411J (r • 7.) • I I Iaz ux az ar j.lr ar 

r ne A = I AI = A~ - rp -A KOMnOHeH Ta aexr o p a o r -o nOTe HU HaJla . 
B pa60Te / 12 nOKa3aHO, 4 TO n pH yc noBHAX: . 
al 06naC Tb peweHHA ypaBHe ~tHR pa36HBaeTCA Ha Tp eyronbH ~ e 

Y4aCTKH IpHc . 2/ . 
51 A H3MeHRe TCA JlHHe HHO, a J H II - nOCTORHHbl BHyTpH Ka lKAOr O 

Tpey r OJlb HHKa , 
BI rpaHHUbl nonctinac rea C pa 3HblMH 3Ha4eHHAM H j H /l npOXOAAT 

BAonb CTOpOH TpeyrOJlbH HKOB. 
aA 

r I 3Ha4 e HHR /l - H enp epblB H~ Ha c ropouax Tp e y rOJlb HHKOB, yoaa
aii 

He HHe III CBOAHTC JI K CHCT e Me K OH e4 H o-pa3HOCTH~X ypaBHe HHH 

6 0,4 IT 6 
I WI' ( A J - Am) + -- I j . S I a 0 • 121 
i 3 i 1 

r Ae cyMMHpoBaHHe AJlR T0 4 KH m I pHc.21 BeAe TcR no Bc eM Tpe y r OJl b
HHKa M, An R KOTOPblX T0 4 Ka m RBJlRe TCR o6~eH, S I - nn~aAb Tpey

1ronbHHKa H WI = J... ( _1_ c t~ 0 I t - - -- ctg 8 1 1_ 1 ) • 
2 III 

0 

/l l - l •oCo . 

BBOAR napaMeTp penaKc aUHH w 10 < w < 21 , nOJlY4HM H3 /21 
6 6n , n t l 01I W AI I +"3"" " I j i Si 

11." + 1 = 11." ( \ I 
m In + W \ ----- A" ) · 31 m6 

~ Wi 
I 

rAe w - napaaer p BepxlieH peJlaKCaUHH, n - HOMep HTepaUHH . 
AJlR peweHHR 3 TOH C HC TeM~ KOHe4Ho-pa3 Hoc THbiX y pa BHeHHH 5 b1nH 

Hcnonb30B aH~ nporpaMMbI AXMASH H AXTRI H3 CHCTe Mbi nporpaMM 
TRIMA / 13/ . C n OM~b lO npor paMMbI AXMASH BBOJlHTCR KO H~ HrypaUH R 
cneKT poMeTpa H reHepHpyeTcA Tpe y r OJlbHa A ceTKa . C nOMo~blO npo
rpaMMbI AXTRI Me ToAoM nOCJleAOBaTenbHoH 8 epxHeH peJlaKC aUHH Bbl
4 HcnR~TCR 3Ha4eHHJI BeK To p Horo nOTe HUHa Jla MarHHTHoro nonR B y 3

PHc.2 . HqeHKa o6n a c TH Ma r HHTHo r o 
nonn , pemaeMaR cHcTeMoH KOHeqHo 
p a 3HOCTIIbIX ypaBHeHHH. 

A,( ){ "") ....
PHc . 3 . 3K cnepHMeHT an b~e H BW
QHcneHHwe 3HaqeHHH oceBOH CO
cTaBnR~~eH Ma rHH THoH H HAYK~HH 

B cneKTpoMeTpe npH TOKe I = 
= 6 , 08 A. 

t.OO-

V"~. fl ~I i!1 I 9 

~ 

300

200

100

OtM)... N. 1- -3l<01EPIMHT ~I I- -PAC'-IET I I I. 
C>0 8 0
C> sf ~.. 8 lIJ"': 

N ~ 0~ ~ M N M -.I M 

n ax 3TOH ceT KH. AnA B~ 4HcneHHH Hcnonb30BaJlaCb 3aBHCHMoCTb /1. = 
= /1. ( IBI ) AJlR KOHCTpyKUHO HHOH CTa nH MapKH CT- 3. no 3Ha4eH~AM BeK
To pHo r o nOTeHUHaJla 8 Y3nax ceTKH Mbl Bbl4HCJlAJlH 3Ha4eHHA KOM nOHe HT 
HHAyKUHH MarHHTHoro nonR Bx ' By H Bz. Hc no n b3 YA COOT Ho weHHA 

1 a x aA y aA 
B = --(r A ) : n =- - - : B =- - - . 

Z r or x rat y r a t 

Pe3YJlb TaT~ B~4Hcn eHH~ 3H a4eHH~ Ma r HHTHo H HHAyKUH H BHyTpH 
cneKTpoMeTpa. a TaK~ e c pa BHe HHe HX C 3K cnepHMe H TaJlb H~M H Aa HHbl MH 
npeAc TaBn eH~ Ha pHc.3. n P H 8 eAe H~ 3 Ha4eHHJI MarHHTHoH HHAyK~HH 

BAOJlb OCH cneKTpoMeTpa H BAonb o Tpe3Ka , napannenbHoro OCH, Ha 
paCCTOAHHH 7 CM OT Hee IKpH Bble a H 51. a Ta K~e 8AOJlb paAHy c a 
c n e KTpOMe Tpa Ha paCCTOAHHAX 12, 16, 2 0, 2 4 H 27,5 CM IKPHB~ e 8, 
r , A , e , ~ / . 3K cnepHMeHTaJlbH~ e T0 4 KH nOJlY4e HbI C nOM~b ~ Aa T4 HKa 
XOJlJla pa3MepaMH 2x2 MM 2 • 3 Ha4eHHA Ma rH HTHOH HHAYK~HH I B rcl 
YKa3 aHbi C neaoa CTOPOHbl Ka~AO~ uixansr , nOKa3~B a ()~eH Me CTa H3Me pe
HHA. KaK BHAHO H3 pHc y HKa , nOJlY4 e Ho xopo we e cor n a CHe ~O PM~ pac 
npeAeJle HHA Ma r HHTHo ro nOJlJl KaK BAOJlb OCH, Ta K H no pa AHyc y 
B pa 3nH4 H~ X ce4e HHRX . B uenOM MaKCHMan bHo e paCXOmAeH He 3Kcne
pHMe H TaJlbH~X H B~4 H cneHH ~X 3Ha4eHHH MarHHTHoH HHAyKUHH He npe
asuuaer 3.;.4%. 
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AnR B~4H CneHHR TpaeKTOpHH 3neKTpOH OB 6~na HCnOnba OBaHa npo
r paMMa RTY CDC/14~KOTOpaR peWaCT cHcTeMy ypaBHeHHH ABH*CHHR 
m d-.-'-. 

- e - d- Vc [ B x v].
t 

YpaBHCHHR B ~ H nHHAPH4eCKOH CHCTeMe KOoPAHHaT peWeH~ AnR 
HC T04HHKOB. pa c n On O*eHH~X Ha OCH CneKTpOMeTpa: 

2 2 
_ .!!?. d,J, = .A . -<!!2..f ~ =A aA . _(~)2 ~-A aA • 

e dt r' e dt2 aE' e dt 2 ar 

nporpaMMa RTYCDC HHTerpHpyeT cHcTeMy ypaBHeHHH /4/ no 

/4/ 'I 
\ 

~opMyne 
WTePMepa / 16/nRToH CTeneHH. npH 3TOM B Ka4eCTBe Ha4anbH~X AaH
H~X Tpe6yoTcR aHa4eHHR napaMeTpOB TpaeKTopHH B nRTH T0 4Ka x . 
3TH BenH4HH~ B~4HcnRnHCb C nOM~bO HHTerpHpOBaHHR CHCTeM~ ypaB
HeHHH /4/ HeT OAOM PYHre 1 16/ . 

Ha pHc.4 nOKaaaH~ B~4HcneHH~e TpaeKTopHH 3neKTpOHOB B MflC 
AnR onTHHanbH~X yrnoB B~neTa 3neKTpOHOB Ha HCT04HHKa . Ha pHc.5 
npeACTaBneH~ yrn~ nOBopOTa 3neKTpOHOB B MarHHTHOM none c ne KTpo 
MeTpa H paCCTORHHR TpaeKTopHH 3neKTpOHOB OT ero OCH. nOKaaaH
H~e B ce4eHHRX Ha paCCTOAHHH 1,3.5 CM H Aanee 4epea I CM BAonb 
OCH AO 23 CM AnA 3neKTpOHOB. B~neTa~HX H3 HCT04HHKa B npeAenax 
yrnoB OT 23 AO 3]°. Ha pHc.4 H 5 BHAHO. 4TO onTHManbH~M AnR 
BwxoAHOH AHa~parMW RBnReTCA pacnono*eHHe Ha paCCTORHHH 22 CM 
OT HCT04HHKa . 

3KcnepHMeHTanbHaR npOBepKa TpaeKTopHH aneKTpOHOB 6~na npo
BeAeHa ~Torpa~HpoBaHHcM H306pa*eHHR K-3neKTpoHoB OT nepeXOAa 
165 K3B 139La . 3neKTpoH~ npOXOAHnH 4epe3 npRMonHHeHHyo ~eneBYO 
AHa~parMY. yCTaHoBneHHyo nepneHAHKynRpHo KOCH cneKTpOMeTpa, 

MeCTe pacnono*eHHA BXOAHOH AHa~parM~. AnA perHCTpa~HH 3neKTpo
HOB 6~na HcnonbaOBaHa peHTreHOBCKaA nneHKa. KOTopaR nocneAOBa
TenbHO pacnonaranaCb Ha paanH4H~X paCCTOAHHRX OT BXOAHOH AHa
~parM~. PcrHcTpa~HR npOHCXOAHna npH BKn04eHHOM H B~Kno4eHHoM 

TOKe B nHHae. Xopowce cornaCHe pe3ynbTaToB 3KcnepHMCHTa H pac
4eTa n03BonHno Hcnonb30BaTb pe3ynbTaT~ paC4eTOB AnA onPeAeneHHR 
npo¢HnR BHHTOB~X AHa~parM /pHc .6/. a TaK*e ~OPM~ nHHHH MOHO
3HepreTH4eCKHx 3neKTpOHOB. 

B~4HcncHHe ~OPM~ nHHHH npOBOAHnoCb npH nOM~H BHAOH3MeHeHHOH 
nporpaMM~ RTYCDC. BWAenReM~H BXOAHOH AHa~parMOH ny40K 3neKT
POHOB pa36HBanCR Ha 30 Man~x Y4aCTKOB. AnR Ka*Aoro Ha HHX npH 
onpeAeneHHOM HMnynbce 3neKTpOHOB nporpaMMa npocne*HBana BoaMO*
HOCTb HX npOXO*AeHHA 4epe3 aaAaHHYIO B~XOAHYO ~cnb /CM. p",c.4/. 
AnR Bcex TpaeKTopHH, npOXOAA~HX 4epea B~XOAHYO ~enb. CyMM",poBa
nHCb COOTBCTCTBYQ~",e HM TcneCH~e yrn~ H, TaKHM 06pa30M, nony
4anaCb OAHa T04Ka Ha rpa~"'Ke cooTBeTcTBy~eH ~PM~ nHHH"' . B Aanb
HCHweM HMnynbc 3neKTpOHOO H3MeHAnCR Ha ManylO BcnH4HHY H npc*
HHM cnoc06oM nonY4anaCb c ncA y~a A T04Ka Kp"'BOH. 

OA HoBpeMeHHo npocne*HBanOCb BnHRHHe yrna 3aXBaTa BXOAHOH 
AHa~ parM~ Ha paapeweHHe H CBcTocHny cneKTpOMCTpa, H B 3aBHCHMO
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PHc.4 . OrH6~mHc TpaeKToPH~ 

3neKTpOHOB AnA OnTHManbHWK 
yrnoB BbI1IeTa. 
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PHC. 5. Yrnbl noaopo-ra 3n e KTp OUOB 
H paCC'l'OAHHR TpaeK1'opHH 3JleKTpO
HOB 0'1' OCH cnex'rpoae-rpa /auem
liHA Kpyr PHCYHK3 COOTBcTcTBye T 
,/J,HaMeTpy Ba KYYMlIo il KaMcpbl cneK-r
pOMeTpa/ • 
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CTH OT WHPHH~ ~enH B~XOAHOH AHa~pa rM~ MO*HO 6wno onpeAenHTb 
onTHManbHYIO WHpHHy BXOAHOH AHa~parM~. BnHRHHe yrna aaXBaTa 
BXOAHOH AHa~parM~ Ha paapeweHHe cnCKTpOMeTpa XopOWO BHAHO no 
~opMe nHHHH 3 H 4 Ha pHC.], KOTop~e 6~nH nonY4eH~ /KaK BHAHO 
H3 Ta6n. 1/ npH oAHHaKoBoH WHpHHC BWXOAHOH AHamparMW /3 MM/. 
HO npH paaHO~ WHpHHe BXOAHOH AHa~parM~ 25 ~35° H 23 ~3]0. ~a 

3THX KPHB~X BHAHO •. 4TO npH HC3Ha4HTenbHOH nOTepe B CBeTOCHne 
cneKTpOMeTpa nony4eHo cy~ecTBeHHoe yny4weHHe ero pa3peWaQ~CH 

cnoc06HocTH . 
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I Ta6llHl\a 

Pacve-ruue SIIa lle HHH paapemeuua MJ1C B 3a BlfCHMOCTH OT napaxe-rpoa 
AHa..pparM 

AKcenTaHC BXO~Oa Pa311ep lIteJIHJi Paapemarrae T (%)
.ItH~pa.n.!H BWCO,ItHWt

Rl%) .ltHa4}parM (15M) 

I 0,84 26° - 36° I 2,9 

2 I ,3 26° - 34° 2 3,6 

3 1,8 25° - 35° 3 4,5 
a 

4 2 , 1 23° - 37° 3 4,6 

5 2 ,5 23° - 37° 4 4 ,8 
:rio6 2 ,8 23° - 5 4,8 

PHe.7. BbltJHCllelUlble ~OP ~lbI llHHffit 
6 WIH pa aasrx BenHtJHII BXOAHO/\ H BbI~ 

XOAII OH AH a~par ~1 / CM. Ta5J1. 11. 

5 

Ta6n .1 AaH~ pe3ynbTaT~ B ~ 

4Hcne H H~ AnR o npeAeneHHR onTH
ManbH~X yc noBH~ pa 6o T~ cneKTpo

6 
MeTpa. MomHO B~AenHTb TpH pe
mHMa pa60Tbi cnexrpoae'r pa co cne

3 
AY~HM B~6opOM yrnoB aaXBaTa 

I BXOAH~X AHa~parM : 
. 1/ 23 - 370 

- AnR pa60T~ 

2 C HaH60nbweH CBeTOCHnOH /-5%/ 
H YMepe H H~M paapeweHHeM; 

2/ 25 -350 
- AnR pa6oT~ 

C paapeweHHeM 2%H CBeTO CHno~ 

- 4%; 
3/ 26 -340 

- AnR p a6oT~ C pa a
pe we HHe M - 1% H c Be Toc HnoH fionee 

PHc.6. BHA BHHTOBb~ AHa~par M /a l H CHCTeMa B~ellH ID~X AHa
-- . _. 1D2 

{,U I I ((__ • I, I ,., I- I I 3% AnR HCT0 4 HHKOB T04e 4H ~X pa a 01 
PI p, ~par M /5/ . Me pOB. 

9 
8 



3Kcn EPHMEHTAnbH~E PE3YflbTATbl 

KOHT p on b H~e H3Mepe HHR 5~nH npOBeAeH~ C n OMO~ b~ HCT0 4HHKa 
lB7Tm,npOKanH5pO Ba HHo ro no a5 c o nOTHOH a KTHBHOC TH. HCT0 4 HHK 5~ n 

npHr OToe neH MeTOAOM B~n ap HB a H HR Ha anDMHHH3 HpOBa HHOH MaHnapOBOH 
nOAnomKe , AHa MeT p HC T04H HKa He np e B~wan 2 MM. AHan H3Hpoe anHCb 
n HHHH 3 BK y -nepexOAa C 3 He pr He H 208 K3 B e 167Er . 

3 neK TpOH~ H3 HCT04HHKa n pOXOAHn H eXOAHY~ , BHHTOByo H e~ XOA
HYD AHa~pa r M~ H nona AanH Ha KOHycoo5 pa 3 H~H nna c TH4ec KHH C4 HHTHn
n RTOp Ton~ HH o H 2 MM . C ~ H H TH nnATop 4epe 3 no c peACTBO pa 3ABo e HHor o 
c e e TOBOAa c oeAHHAnC R C AByMR ~3Y-8 7, KOTop~e 6~nH B Kn0 4eH~ Ha 
COBna Ae HHR C 4enbD HCKn~4eHHR WYMOB~X HMnyn bCOB. Ba KYYM e cne KT 
pOMeTpe nOAAe pmHe a n CR Ha y poBHe 10 - 5 To pp. 

YKa 3aHH~H Ha pHc .8 Y4ac To K c neKTpa CHHManCR B Mynb THcKeHnep
HOM pe mHMe npH nOMO~ H y npaB nReMoro OT MHo r OKaHa n bHoro a Ha nH3a 
To pa 5nOKa n HTaHHA cneKTpOMeTpa, pa Hee o nHca HHo r o B pa50Te / 16 
Bo BCTaB Ke pHc.8 npHBeAe Ha 3aBHCHMOCTb pa 3 pe we HHR c neKTpOMe Tpa 
OT CB eTOC Hn~ Ka K AO IKpHe a R ai, Ta K H nocne MOAe pHH3a 4HH cneKT
pOMe Tpa I KpHe a R 51. KaK BHAHO H3 pHcyHKa , o nTHMH3a 4 HR non ome 
HHR ~OKYC HPY~~HX AHa~pa rM n03Bon Hna HeCKonb KO yny4wHTb CBeToc Hny 
MflC , He y XYAWHB n p~ 3 TOM ero pa 3 pewe HHR. MomHO OTMeTHTb Ta Kme 
xo powee c orna CHe Ha5n~Aa eM~X Be n H4HH C pa c4 eT H ~MH 3 Ha4 e HHRMH. 

Ha OCHOBe H 3Mepe HH~X HHTe HCHBHo c Te i1 K- H L -KOHBepCI10 HHbIX 
n l1 HI1i1 ne pe XOAa 208 K3B B 167Er 6 e 3 BI1 HTOeOH 11 C BHHTO BOi1 Al1a
~parMoH 6 ~n o HaHAe Ho. 4TO BI1H TOBaR A l1a~pa rMa nponyc Ka eT He Me
Hee 93%3n e KTpOHOB , 3MHTl1pOBa HH ~X e Ha n pa e n eHHH AeT e KTopa . 

B Ta6n . 2 npHBeAeH~ AaHH~e An R pa 3 pe we HHR H CBeTOCHn bl HflC 
B yc no a a ax , xo r n a a xce rrr aac BxoAHOi1 AHa~pa r Mbl 6 bln 3a cjl HKC I1 pOBa H 
B npeneri ax 25" -35 0 

• 

npo BeAe HHa R Ta KHM 06 pa 30M MOAe pHH3a 4HR MflC n03 Bo n Hn a n pHc no 
CC5 HTb ero An R pa 6 0T~ Ha nY4Ke Macc-cena paTo pa H He Ton bKO CO
x pa HHTb , HO H ynY4 WI1 Tb B HeKOTo pOM OTHo we HHH 3 ne KT pOHHo-on TH4e
CK He CBOHCTBa cneKTpOMeTpa no c pa B H eH I1~ c n pOTOTl1 nOM . 

H3rOTOBneHH~e BI1 HTOB~e AHa ~parMb l 06naAa~T B~COKOi1 Tpa HCM I1CCI1
ei1 H 06e cn e4HBa~ T HaAe~HYO cenapa~HD 4acTH ~ pa3Ho r o 3Ha Ka . ~c 

nons aoa a aae B AeTeKTo pe ~yx cjlOTOYMHomH Te n eH , BKnlO4e HHbiX Ha 
COBna Ae Hl1e, n03BonReT Be CTH 3cjl~eK THBH~ H n OH CK KOHBe pCI10HH~X 

3n e KTpoHo B B Al1 a naaOHe He CKon bKHX K3B . 
• 

AB TOP~ B~pamaDT 6naroAapHo cT b A .~ . AKa ToBY aa nOMO~b B H3ro
TOBne HHH OTAenbH ~ X Y3nOB cneKTpOMeTpa. 
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enc. 8. Ytla CTOK c n e xr-pa KOHs e p CHOHHbIX ::lJ1eK TpO liOS 167Tm , C HR T~ ii npa 
p a3ru{tlHOA BenHtIHlle lI\eJIH sblXo~HoA ~Ha cl>parMbI / Ta 6n . 2/ . Bo BCT3S Ke : 
s a SHCHMOCTb p aapeui enna 6eTa-c n eK Tp o Me Tpa 0 '1' c a e -ro c unu / c x . TeKc T/ • 

Ta enu ua 2 

3KCne pHMeHTaJIblIble SHatIeHHR paspemauas H CSeTOCHJ1hI MJIC (250 :sa :S 35° ) 

HOMep K-vmmm 
na p1I C. 8 

Pa3peieHBe
R ( ) 

CBeTOCBJIa
T (%) Paaaep B~OriOa 

DleJIB 11M 

I 0,9 2 1, 25 

2 1 ,1 3 2, 0 

3 1 ,5 3,8 3,0 

4 1,8 4,1 4, 0 

5 2 ,4 4,3 5,0 
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A6aSOB 8 . H. H AP p6-85-238 
I'IoAepHHsallHIl ....r ..Hfl oo-n....;.,o.oro llOT a - cn~KTPO...OTp 
AJlA on- l ine :lKCncpHM l.'II T 

OnHe a!!' L" M<1r "14' ' 1<)-1114"3011101'1 fiCT.- cnCKTpo" CTp THna r.pXOllbHa. npH
c nocoonea» 11 An" p..OO ll.l • pOIIIHHe orr- I ina c ..acc-ccnapaTopoM. YCTaHoaneH-
H"'H Ha nY4Kd npOTO"". qUt llOTPOllii OllRl1 . OnHeaH cnocoe O...4HCJ1DHHII 3Ha4eHHH 
HHAY KllHH HiI' ""1 " nl O 110nA a 06nilCTl. cnCKTpOHeTpiI, TpaeKToPHH H cIlopHW IlHliHH 
KO HO CPCHOHtt... X 3nr KTpO"OIi . B...4HclleHHwe 3H34eHHII HarHHTHoH HHAYKllHH cnexrpo
MeTpa cor nocyc,cIl ~ ~KcnepH MeHTa nb HO HSHepeHHblH" npH nO~H A.T4HKa XOllna 
D npea ene 4", Ha oc uoee 1Ib14HCneHHWX yrllOo noaopore TPaeKToPHH 3neKTpOHO 
H ~OT orp~HH cnCAOIl 31lBKTPOHOO nOCTpO~HW BHHT08b1e AHacllparMW AJlA nOAa.lleHHA 
n03HTpQHHor o clIO"'., nponycKaOllHe 93% 3J1eKTpOHOO , OblAellABIoIblX KOllblleBblHH 
AHa~par ..aHH . Ha OCHO.e 3KcnepHHeHTanbHblX H ....4HcneHHblx cIlOPM J1HHHH BblAene
H'" TpH pelllHHa pa60TbI cneKTpOHeTpa c paspeweHHeM 2.5 . 2, 1% H coeTocHnoH 
5,4 , 3% COOToeTCToeHHO . 

Pa60Ta OblnOIlHeHa 0 na60paTopHH IIAepHblX np06neM OHRH . 

Cooe.aelDle.Oetw.ax••lDloro H.U.TYTa lIJlep.m .cen.=...... Jl,e•• l!laS 

nepeBOA O.C.BHHorpaAoooH 

Abazov V.M . et al . Pb-"5-2311 
Mod ern ization of Magnetic Lens 8-Ray Spectrometer 
for On-Line Experiments 

The magnet ic lens 8-ray spectrometer of Gerholm type for on-l ine 
experiments wi th the mass-separator installed in the proton beam of "F" 
installation and In t ended for operation on-I ine with a mass-separator is 
descri bed . The method for calculating the magnetic field induction values 
in the spectrometer vo lume is presented. The calculation values of spect
rometer magnetic Induction agree well with the experiment. 1 ones obtained 
by the Hall detector within approx.4~ I imlt . According to the calculated 
tra jectories and photography of electron tracks the helical baffles have 
been made which transmit 93 ~ of the focused particles .The experimental 
and computer studies of t he form of convers ion electron li ne s permitted 
t hr ee regimes of spectrometer operation with 2.5; 2;1 ~ resolution and 
5;4; 3~ transmission, respectively. 

The inves t iga t ion has been performed at the Labora tory of Nuclear 
Problems, JINR . 
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