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CopoKo B.M., CTaH'IeBa H.C., CTaH'IeB C,M,; YTKIIH B.A., ¢eHew T. 

OpneMaoe ycTpoftcTao Macc-cenapaTopa nnH nccnenoaaHHH 
KOpOTKO~IIBYWIIX 1130TOITOB 

)' ,( . " '· Onnchmae.TCH,",YqTpoftcTBO K Macc-cenapaTopy nnH nay:qeang KopeTKo- . 
l!<naywnx naoTonoa. Hay'laeMhiii naoTon co611paeTCH aa neHTy-aocnTenh a6nn
an !jloKanhHOll nnOCKOCTif II 3aTeM B T8'18HIIe 2-3 CeK C TO'IHOCTbiO :!:. 1 MM 
nepeHOCIITC~ K neTeKTOpaM, 06ecne'IIIBaeTCH B03MOlKHOCTb II3MepeHIIH CITSKT
pa a- , f3--, e -- 11 y -nany'leHifH c noMOWhiO cneKTpoMeTpoa c noaepx
HOCTHo-6apbepHbiMII Si , Si ( Li) n Ge( Li) neTeKTopaMif, XapaKTepncTII
KH ITy'IKa MaCC-MapKepa lf3MepHIOTCH BO BpSMH paaneneHIIH 1130TDITOB KaMepoft 

¢apaneg II BII6paUIIDHHbiM CKaHepOl-:, 
naeTCH lj!OpMyna AnSI onpeneneHifH MSCTa co6npaHifH 113y'laeMOll MaCChio 

flpenpHHT 06be,llHIIeHHoro HHCTHTYTB JIAePHIIIX HCCJieAOBBHKI. 
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Collector System of an Isotope Separator for 
Investigating Short-Lived Isotopes 

An apparatus to isotope separator for studying short-lived 
isotopes is described. The investigated isotopes are collected on a 
tape near the focal plane and then is transported to the dete~tors 
during 2-3 sec with an accuracy of + 1 mm. There is a possibility 
for a - , f3 ± - , e and y - ray spectrum measurements with sur-
face barrier Si , Si ( Li ) and Ge ( Li ) detectors. The charac-
teristic properties of the mass marker beam are measured during 
separation with a Faraday chamber and a vibrational scanner. A 
formula is ~iven for the calculation of the collection place of the 
investigated mass, 
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I. BBeneHne 

B na6opaTOpHH siAepHb!X rrpo6neM 06'heAHHeHHOro HI!CTHTyTa Hnepllb!X 

HCC.rieAOB8llllll (lly6Ha) BeAyTCH HAepHOCIIeKTpOCKOIIH'leCKUe UCCneAOB8lli1H 

KopoTKO)KHBYlllHX u3oTorroB ( rrporpaMMa HCH Ann). Muwenu o6ny'laiOTCSI 

Ha BLIBeneHHOM rry'lKe tuHxpouuKnoTpoHa rrporoHaMu c aHeprueii 660 MaB. 

XHMH'leCKOe BbiAeneHHe H3yqaeMhiX IlpOAYKTOB peaKUHH H3 MHllleliH rrpOH3-
/l/ 

BOAHTCSI OAHOBpeMellHO C o6ny'leHHeM unH rrocne Hero, XHMH'IOCKYIO 

na6opaTopuJO u Macc-cerraparop c 3anoM ycKopurenSI CDSI3hiBaer ,nueBM0-

/2/ 
IIO'lTa 

!130TOIIbi BhiAeneHHoro aneMeHTa pa3nenHJOTCH B Macc-cerrapaTope, 

HMOIOllleM 55° -hill CeKTOpHblll aneKTpOMarHHT C panuycoM 1,5 M, Macc-ce-

napaTOp Tuna " CERN " 131 
u ero BCIIOMoraTenbllhie ycTpoiicTBa 

/4/ 
,,c.=orrucaHhi B coo6meauu "• 

UenbJO HaCTOSillleii pa6oThi 6bJnO rrpoeKTHPOBaHue, u3roToBneJIIle n 

BBeneHue n neiicTBHe rrpueMaoro ycTpoiicTBa, o6ecne'lHBaJOmero 6biCTpyJO 

TpaHCIIOpTHpOBKY panuoaKTHBllhiX H30TOIIOB C cpoKanbllOll rrnOCKOCTII M8CC-Ce

IIapaTopa K HAepHO-!j;>H3H'leCKIIM CIIeKTpOMeTpaM, !13y'laeMbie H30T0IIhl C06H-

paiOTCSI 1!8 neHTy-HOCHTenb H rrocne OKOll'l8llHH pa3neneHHH B Te 'le!lue 

aeci<onbKIIX ceKyHA TpaHcrropTHpyJOTCH K neTeKTopaM, B nanbHeiiweM 6yAeM . 
Hll3J.!DaTb aTy cucTeMY TpaHcnopTupoBKH "6hiCTpoii", OcTanbHhie u3oTOIIhi 
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DOD8Jl8IOT Ha DJ18CTUHKy,. pacnonmKeHHYIO B CBHHUOBOii Tpy6e, 8Ty nnaCTIIH

Ky MOJKHO uaane'!h na ceneparopa '!epea wmoa npu6nnanrenhHO aa nonMn

HyTbi ('MenneHHasr "cucreMa rpaHcnopruponKu). 

CxeMa 9KcnepnMeHTanhnoro o6opynonannsr, ncnonhaonaHHoro npu 

n3y'!eHnn uaoronon rannusr c nepnonoM nonypacnana necKonbKO Mnnyr, 

noKaaana na puc. 1. 

II. EbiCTpasr cncTeMa TpancnoprnponKn 

Macc-cenapaTopa 

DepcneKTllBHoe uao6paJKeHue npneMnoro ycrpoiicrna npencranneno na 

· puc.2. 

H a paccrosrHun A oT Mecra c6opa nay'laeMoro uaorona npo6tmaercsr 

ornepcrue Ha neHTe, aareM, nocne DKOH'laHnsr cenapauuu, neHTa npunonurcH 

B nanJKeHIIe. OcTaHOBKa nponanonurcsr TaKIIM o6paaoM, 'ITO cner nat-.tnbi,' · 
'• 

pacnonmKeHHoii Ha paccTosrHUII B =A± IJ.A or neTeKropa ,nonanaeT Ha 

Q'JOTOJlllOJl, KOTOpb!M .ll88T KOMaHny Ha OCT8HOB neHTbi-HOCIITenH, 

PaCCM8TpiiB88MOe ycTpoi:icTBO BO MHOI'HX OTHOW8flliHX DOXOJKe Ha 

/5/ ycTpOi1CTB01 paapa60T8HHOe f, ACTHepOM II np, 
1 

B KOTOpOM B Ka'!eCTBe 

HOCHTensr IICDOJih3yeTCSI M8I'flliTHasr neHTa, 0nHaKO B HaWeM cnyqae, KpOMe 

MBI'HIITHoii J18HTb! 1 MOJKHO. UCDOJ1b30B8Th ll HeMaf'HHTIIyJO, Opi'aiiii'leCKYIO 

nenry, noKpbiTYIO TOHKHM aniOMIIHIIeBbiM cnoeM, 8To noaaonsrer ·ua6eJK.:tTh 

HaKannunaHII.Ii aapsrna Ha neHre H cny'Iaiiuoro HarpeaaHII . .H, · 

BniiSIHIIe <jJoHonoro IIa·ny'!eHIIH Ha neTeKTOpbi He6onhwoe, TaK KaK MeJK,r:tY 

llJ18CTIIHKOi1 C C06paHHbiMII li30TOD8MII II Jl8TeKTOp8MI! CyWeCTByeT CBIIHUOB8SI 

38!lliiTa ( CM, puc, 2) • ' 

4 
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P11r;. 2. llcpcneKTHBHoe uao6pa*eHue npueMHoro ycTpoiiCTBa Macc-cenapaTopa; 
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II. A. 0 6 o pyA o Baa 11'e B n p 11 eM a o ii KaMe p e 

CHCTeMa 6biCTpOii TpaacnopT!ipOBKII COCTOH'I' H3 cneAy!OIUHX y3nOB • 

1) HanpannSI!OIUHe AnSI nepeMeiUeHHSI KapeTKil BAOnh !jloKanhHOii nnoc-

KOCTH. 

nYYOK 

Y13M. 
JA(flbl 

; . 

'-.... •• 

UlflA 
CKAHEPA 

I ... ·--. --

I 
I 
I • 

........ ...._ 
....... , 

'• 

PHc~" 3. KoaTporih nyqi{a Macc-MapKepa KaMepoii £1>apaAeSI nH6pauHoHiibiM • 
CKaHepOM H H3MepHTenbHOH Hrnoii. 
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I 
2) noasnJKuaa KapeTKa c KpoauiTetiHoM. Ha KpOHIIITetiue KpennTcn 

npo6otiHHK Ann uaueceu11n MapKII ua neuTy 11 MeTannn"'eCKHti cjJnaJKOK c . 

aneKTpoMarHIITHhiM ynpasneuneM AnSI. aalliHThi nenThi OT npoJKora so speMn-

uacTpotiKII cenapaTopa ua Macc-MapKepe. 

3) HenoasnJKnan nnaTcjJopMa, ua KOTopoti ycTauosnenhi KaMepa <l>apaaen, 

sn6paunoHHI,Iti cKaHep n naMepiiTenhHhie nrnhi ann Kann6poBKII IIIKanhi Mace, 

. KOHTpong paapellleHHSI H BhiXOil8, a T8KIKe CTa6nnhHOCTH 9THX XapaKTepUCTHK 

so speMn cenapaunn (eM. puc. 3). 

4) 3acnonKa Ann aaKphlTHSI ny"'Ka. 

Yron MeJKilY uanpasnSIJOIIIHMH n ocbJO nouuoro ny'IKa, a TaKJKe nono

JKeune llOllBHIKHOH KapeTKII MOIKHO 113MeUSITh 6ea HapyllleHHSI saKyyMa, 

Heno.OBIIJKilast nnaTcjJopMa MOJKeT 6biTh ycTauoanena s mo6oM nonoJKennn 

OTHOCHTenhiiO HanpasnSIIOIIIHX o nepeCT8ROBKa nnaTcjJOpMbl OCyllleCTBnSieTCSI C 

llllpyllleHIIeM saKyyMa. npu6opLI Ua ll01l13HIKJiOH H lleUOilBI-!IKHOH KapeTKaX 

B cny'lae He06XOilHMOCTH MOIKHO llOMeHSITh MeC,TaMHo nono>KeHHe KapeTKH 

11 ,nnaTcjJopMhi OTC"'IITbiBaeTcSI no IIIKane, pacnonO>KeHHOii saonh llanpasnnJO

IIIHX. nonOi!WHHe UOilBIIIKHOii KapeTKU MOIKHO onpetleniiTh TaKJKe no C"'eT"'IIKY1 

pacnonO>KeHHOMY CHapy>Kll KaMepblo no 9KCnepiiMeHTanbHI>IM ll8llHbiM, llllaMeTp 

ny"'Ka s6ml311 cjJoKanhHOH nnOCKOCTII B llllipOKOH UO.'lOCe UOCTOSIHOII 1 U09TOMY 

HeT He06XOiliiMOCTII B CllBIIre HanpaBnSIIOliUiX BllOnh IIY'IKao . 

C6op _nayqaeMoro uaoTOtla npoii3BOilHTCSI ua nonnaci>IIPHYIO neHTy, 

noKphiTyJO TOHKHM cnoeM anJOMIIIIHSI ( nponaBOilCTllO CUJA, Minnesota 

Mining ancl Manulactoring Co). TonlllnHa neHThi - 5,1 MrlcM
2

, lllllpnua - 6,25 MM. 

JleuTa pacnonoJKeHa ua MeTannn'leCKOit nnacTMHKe. B cny'lae ueo6XOilllMOCTH · 

MOIKIIO ncnonh30BaTh H o6bi'IHYIO MarHHT,HYIO neiiTY o llJnpnua ny'IKa H3MeHSieT

CSI anacjJparMofi, uaxoanllleticst nepea neuTofi. no aaHHhiM naMepeunfi, npo

seaeHHhiX ua naoTonax Pb , nonylllnpnua paaaeneuuoro nouuoro ny'IKa 

B nnOCKOCTH KOnneKTOpa pasHa -2,5 MM 1 a paCCTOSif!He MeiKilY COCellHHMH 

-14 MM 
/1/ 

H30TOllaMH 

8 



. /6/ ' ' · Ha ocuoae pai5oT · AnMeHa II Epyca 1 a TaKme Aunepccoua II 

. . 171 
PyncTaMa MO)KHO cJienaTb BbiBOil1 'ITO npii HallliiX ycnoBIIHX aKcnei:nr-

MeHTa e111e CyllleCTByeT niiHeiiHaH 3aBHCIIMOCTb MellillY BpeMeHeM II KOnii

'IeCTBOM co6paHHblX Ha neHTy IIOHOB1 T,e, npaKTII'IeCKII HeT llOTepb, pallHO-

BKTIIBHOrO BellleCTBa II3-3a pacnwneHII~ 
~ i..:. 

0TpiiuaTenbHOe uanpHmeHIIe ua TOpM03HilleM aneKTpone cnymii! nnSI: 
i1 tiT~.:L . . .· ~ · ' 

oTTanKIIBaHIIH IiTopii'IHhiX aneKTpOHOB, o6paayiOIIIIIXCH B KaMepe ct>apaneH. 

npH II3MepeHH51X a6coniOTHOrO TOKa IIOHOB 3Ha'leHIIe Hanp'gN.eHII51 HBAO 
. ' .. ' . 

Bbi6HpaTb TaK, 'IT06bi OHO COOTBeTCTBOBano nnaTO BOnhT-aMnepHoii·xapaK-' 
/8 9/ 

TepHCTIIKII npii A8HHOH 8Hepriiii' II TOKe HOHOB MaCC-MapKepa 
1 

, · 

Bu6paUHOHHbiii cKaHep - ~wnei:Ih 516 qmpMbi "DANFYSIK'" 

uol'1 annapaTypoii. fopii30HTanhHaH paaaepTKa ocuHnnocKona THna 2511 ynpaii

nHeTCH no ljlaae Kone6aHHH cKaHepa c nepHOilOM 18 ru 1 ·a Ha aepTHKanhHYIO 

OCb naeTC51 yciineHHbiH CHrHan HOHHOrO TOKa •. YcTpOiiCTBO llOKa3biBaeT TOKII 

~1o-8A. · 

.11 rnbl naiOT, B03MOlliHOCTb 

aneMeHTa M8CC-MapKepa, . 

II3MepeHII51 HOHHbiX, TOKOB II30TOllOB 

. ' nyTb ny'IK.OB B nepenHeii 'laCTH npiieMHOii KaMepbl MO)!{HO 3aKpb!Tb 

~eTan~II'IeCKOii aacnoHKOii ( CM,. pl!C, 2) • 'IT.O ocymecTIInHeTCH 

6ea uapyrtieHIIH saKyyMa. 3acnou~a cnymiiT cnenyiOIIIIIM uensiM: 

a) npenHTCTByeT nonanaHiiiO ny'IK8 Ha · KOnneKTOpHyiO 'nnacTIIHKy 1 

pacnonomeHHYIO B CBHIIUOBOH Tpy6e 1 npii BbleMKe ee II3 KaMepbr; 

6) noaaonHeT npoii3BOAHTb II3MepeHHe nonuoro IIOHHOro TOKal TaK 

KaK IIMeeT H30nHpOBaliHbiH BbiBOilj 

B) noaaongeT ocymecTBnHTb ljlpaKUIIOHHYIO cenapaUIIIO l uanpiiMep 1 

··ih~rKoneTy'IHH aarp513H51IOIIIHH aneMeHT MOlliHO C06HpaTb Ha 3aCnOHKy; ·a 

·· T.yronel-y'luft - Ha neHTY); 

r) noMoraeT 'npii H3MepeHIIH TpaeKTOpHii ny'IKOB Jua • 3aC~OHKe 
Momito abrpeaaTb cepHIO ·meneii). 

9 



.llJIH 6bieTpOfi .O'H!eTKH llOBepXHOeTefi OT p8/li100KTHBHOI'O 3ai'pll31lellHll 

B He06XO/li1MblX MeeTaX yeTaHOBJieHbl eMeHHble aJIIOMI!IllleBbie cfloJibi'II. 

II B. n e p eX 0 ll Ha H ll T y H Hen b H a H KaMe p bl 

Depexonaan li TyHHenbHaH KaMepbi esH3biBBIOT nplieMHYIO KaMepy 

e KaMepofi JlJIH 6o6RH. B nepeXOJlHOfi KaMepe HaXOJlHTeH ponuKn, Hanpannn

IOllllie neary. Linn yno6eTsa aanpaBKII neHTbi. KaMepa liMeeT OTKpbiBalolllyloen 

6oKoByiO eTeHKy. C!ieTeMa mTopoK npenoTspamaeT nonananne eseTa 11a 

Si(Li) JleTeKTop. 

K TynaenbHofi KaMepe npReoenliHHIOTen esepxy li enliay neTeKTOpbi 

li3Jiy'leHRH (eM. pRe. 4). 
I 

GelrLiJ 
AI 

HTA 

nPE.QYClllflliiTEflb 

I I I I I 

0 1 2 3 4 5 
CM B >K110KJ10 

/ 

PRe. 4. Dp!ieoenRHeane Ge( Li } li Si ( Li) 

10 

A30T 

JleTeKTOpOB K TYIIHeJibHOfl KOMepe. 



B HaCTOHmee speMH ecTb so3MOlKIIOCTb nccnelloBaiiHH a-

y - U3Jly'leHIIH
1 

a TaKlK9. H3MepeHHH pa3JIH'IHblX COBnB/l911UH 1 ucnOJib3YS! 

nonynposo/lHUKOBhie JleTeKTOpbi, TyHHenbHaH KaMepa npncoe/lUHHeTcH K co-. 

ce/lHIIM KaMepaM npn noMOUlll 6onTOB01"0 C09/liiH911HH1 'ITO nel"KO no3BOJIH9T 

ycTaiiOBKY /lOnOniiHT9JlbHblX ycTpOfiCTB, 

Si ( Li ) cneKTpoMeTp MO/KIIO npuMellstTb 11 JlJISI 113MepeHIIi:'t off-fine. 

B sToM cnyqae ucTo'IHIIK sso/lHTCst B KaMepy (K JleTeKTopy) qepe3 mmo3 

( cM, puc. 5A uim 5C), 

II. C. K a Me p a ll n st 6 o 6 n H 

B KaMepe JlJ!SI 6o6nu pacnonolKeHbi cne/lyiOmne y3nbl: 

1) BnoK 4JoTOilHOila c noJlCBeTKOfi JlJISI o611apylKeiiHH oTsepcTHH ua neHTe, 

2) BnoK neHTO/lBIIlKYIDero y3na n TopMo3a, 

3) Bo6uHbi c sneKTP()MOTopaMII, 

4) CsHHUOBaH 3aUlUTa 1 CMOTpOBOe OKIIO II T,Jl, " 

0cTaHOBKa npOH30H/l9T B TOT MOM9HT 1 KOI"IlB CB9T OT naMHO'IKH-nOJl

CB9TKII qepe3 oTsepcTue, npoonToe s neHTe, nona/leT Ha 4JoTOJlHOJl, Docnell

unfi JlaC'f' KOMallllY 11a cpa6aTbiBaHHe TOpM03a C OlliiOBpeMellllblM OTK.'l!O'IeiiH9M 

nenTOilBH/Kymero y3na, Dpn nycKe neHTbi npHlKHMHOfi poniiK neHTOil~.lllKYUlel"O 
y3na npulKnMaeT neHTY K spamaromeMyCH sany sellymero JlBHraTenst c Ollllo

speMeHHbiM OTKJIIO'IellueM TOpMo3a (eM. puc. 2),. H a 6o6nnax ycTaHosnellbi 

nO/lMOTO'IIIbl9 llBIII"aTeJIH, KOT0pb19 C03Jla!OT HaTSilK9HH9 nellThl B Te'leHH9 

scefi pa6oTbl ycTaHOBKH. 

Pa6oTa ycTanosKn ynpasnHeTcst sneKTpOllllbJM ycTpoi'!CTBOM, 6noK-cxe-

Ma KOToporo npeJlcTasneHa 11a pnc. 6, 

KoMaHilY na npo6uBKY ~:>TsepcTnst MOlKHO noJlaBaTb nu6o spy'lllyiO, 

nn6o asToMaTn'leCKII nocne K.alKJlOfi ocTanosKn. B nocnelllleM cnyqae npo-• 
6HBKB npOIICXOJlHT qepe3 ""2 CeK nocne TOrO, KaK $OTOJlll0/l JlBJl KOMallllY HB 

11 



AJ 

8) 

TEPMOnRPA 

HEP>K. CTRflb 

C) 

9 ., ·,. I , !jCM ' 

Si{U) 

.QETEKTOP 

f~l-+----cu 

-1 .B )f(HLlKH~ 
/A30T 

. ' . 

AI 

I K HRCOC~ 
Plic. s.' BaKyyMHbJe KaMe~ hi Si ( Li ) JleTeKTOpa npu HaMepeHHSIX ;,(f ~ 

line ·• A) lllmoa /:J.n!il 6biCTpor-o BBOJla HCTO'IHHKoa, B) BaKyyMHaH KaMe-
pa ·s; ( Li) JleTeKTopa, C) Y cTpoficTao JlnH H3Mepenug coanaaenuu. il - nc
TO'IHHK, 
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-21,6 

317EKTPOMArHMT 
.O.Ilfl YnPAB17EHMfl 
flBM>KEHUEM 17EHTbl 

> 

> 

ctJOPM. 

'• 

YnPABflEHM£ 

3AD.EP>KKA 
~2ceK 

ABT. P'd~. 

'------1 . ctJ 0 PM. 

I
~P~Y4~H~O~u~nY~C~K~--er-

J7£HTA ABT. nYCK 

PY4HOU OCTAHOB . 
.,... _____ ..... cp.a-3 

nP060UHMK { PY4HOU nYCK ere~--------------------~ 

PHc. 6. BnoK-cXeMa 9neKTpOHHhiX yanoa neHTOilBIOKyiUei;O ycTpoficTBa 

H npo6oiiHHK8o 
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OCTaHOBKY, flyCK lleHTb! 11pOHCXOJlHT TaKHM 06pa30M, 'ITO B 6noKe y11panne

HHH JlBH)KeHHeM lleHTb! ysen TpHI'I'epa 11epe6paCb!BaeTCH B 11pOBOJlHIUee 

1101IO)KeHHe, 06eCI1etteH Bb!BOJl JlliH aBTOMaTH'IeCKOI'O, 11epHOJlH'IeCKH 110BTOpHIOo:: 

merocH 11ycKa ns Hapy*HOI'o aneKTpoaaoro ysna, OcraaonKa neHTbl sanep

maercSI CHI'HaliOM <!JoTOJlHOJla TaKHM o6pa30M, 'ITO ysen TpHI'I'epa ycTaHaB-

1IHBaeTC51 B 11epJ3oaattallhHoe He11pOBOJlSIIUee 1101IO)KeHne, BosMO>KHa n pyttHaSI 

OCTaHOBKa lleHTb!, 

YcTpOHCTBO o6eCI1e'IHBaeT CKOpOCTh JlBH)Ke!IHSI neHTbl 300 MM/CeK H 

TO'IHOCTh OCTaHOBKH :!:. 1 MM, BpeMSI TpaHC110pTHpOBKH aKTHBliOCTH -

- 2· t- 3 ceK, B cnyttae Heo6XOJlHMOCTH B03MO)!{JIO usMe!IeHHe CKCipocTH JlBH*e

HUSI, Y CTpOHC.TBO 1103B011He.T ocyiUeCTB1151Th JlBJf}KeHHe 11eHTb! BpyttliyiO, 

CMOTpon.oe OKHO~ HaXOJlSIIUeecH Ha KaMepe Jl1151 6o6nH, BO npeMsJ: 011b!Ta 

3aKpb!TO 11110THO OT ·CBeTa, 

U~.BaKyyMHoe o6opyJlOB~Htie 

KaMepa Jl11SI 6o6HH OTKa'IHBaeTCSI Ha Bb!COKHli BaKyyM. JlH<iJ<!JysHOHlibiM 

HaCOCOM C )KHJlKO-.a30THOH 110BYIIIKOH CO CKOpOCThiO 350 11/CeK, !llopBaKyyM

libiH aacoc - o6m~i1, Jl11H. CHCTeMhi Macc-ce11aparopa, YlsMepnreiihHhie I'01IOBKH. 

Bb!COKOI'O BaKyyMa H <!JopBaKyyMa BMOHTIIpOBaHbl B BepXJIIOIO ttaCTh KaMepb! 

Jlll51 oo6nu. 

fi/.A.QI1THMa11hHOe .110110)1\eHue 11p1IeMHOI'O,· yCTpOHCTBa, 

T p a e K Top n st 11 y 'I K o B, K ann 6 p o B K a Ill K a 11 hi Mac c. 

0 TeopernttecKast ¢oKa11hHaSI 111IOCKOCTh paCI101IO)KeHa 110Jl yr11oM 24,1 
/10/ 

K OCH cpeJlHei'O 11yttKa , 0JlHaKO B611H3H TeopeTH'IeCKOH ¢0K811hHOH 11110C-

KOCTU 11ytiOK HMeeT B :IIIHpOKOH 110110Ce MHHHMallhHb!H JlHaMeTp,. 611ai'OJlapg 

· .. ,,: 
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'leMy IIMeeTCSI B03MO.lKHOCTb OTperyniipOB8Th HanpaBnSIIOIUile T8KIIM o6pa301\1 1 

'IT06hi coxpaHilTh niiHeiiHYIO 38BilCilMOCTh Me.lKay 

( L ) ll Ben"""HO* X= M -M 0 uanpaanSIIOIUIIX H "~" " Mo 

nepeMeiUeHIIeM aaonh 

100 1 rae M 0 - Maccoaoe 

qncno II30Tona
1 

npiiHaane.lKaiUero cpeaneii niiHUII KaMephi ( T,e. 

a . M ..: MaCCOBOe qucno U3y'laeMOI'O U30TOna, no pe3ynbTaTaM. 3KCnepuMeH-
o 

Ta 3T8 38BIICIIMOCTb Haiiny'IIUIIM o6pa30M BbinOnHSieTCSI npu yrne 33 Me>Kay 

nanpaBnstiOIUIIMII II nanpaBneHIIeM cpeanero ny'IKa •.. Toraa nepeMeiUenue aaonb 

nanpaanstioiUIIX 

LH=[(26,5 ± O,J)x +:407] MM 

( CM, puc, 7), 3Ta 38BUCilMOCTh 6bin8 COCTaBneHa Ha OCHOBe oaHOBpel\!ellliOI'O 
!06-+116 C l2l,l23.Sb 

1 

124 ... 136 Xe 
onpeaeneuust TpaeKTopuii ny'IKOB d 

a 3aTeM npoaepena na II30Tonax ·rt II Pb 

Me.lKay MIInnnMeTpOBhiMU IUKanaMu nanpaBnstiOIUUX "6biCTporo" ( LH 

npii yrne 38°) u Tpy6hi "Meaneniloro" npueMHhiX ycTpoiiCTB cyiUeCTByeT 

cneayiOIU8SI 38BilCUMOCTb: 

., 
B o6nacTII x · = :t. 15% L r MO.lKHO onpe aeniiTh c TO'IHOCThlo :t. 115 MM 

( 

B 38BI1CI1MOCTU OT X , 

Ill. B. H a e p u o ¢11 311 'I e c K 11 e 113M e p e H u SI 

DpiieMHoe ycTpoiicTBO naae.lKHO pa6oTaeT y.lKe 6onee nonyroaa; 38 sTo 

BpeMSI C ero llOMOIUbio 6hin0 CHSITO MHOI'O'IUCneUH09 KOnl1'l9CTBO y- 11 e -

cneKTpoa. Ha puc. 8 noKa3aHa 'laCTh cneKTpa .KOHBepci10HHhiX sneKTpouoa 

190 Tl c nep11oaoM nonypacnaaa 3 14 MI1H. 

Mhi 6naroaapHhi qneny Koppecn9naeuTy AH CCCP B.n • .Ll.lKenenoay 11 

aoKTopy ¢1I311Ko-MaTeMaTII'IeCKIIX nayK K.H. fpoMony 3a nomep.lKKY 1 .·. 

aoKTOpy TeXHI1'leCKIIX uayK r.H. Ceni1B8HOBY 11 n.K. BoroMonoaoii 38 

15 
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-10 

700 

Lfl (MM) 

600 

500 

-5 

200 

100 

5 10 

nPMEMHAfl KAMEPA 

Puc. 7. Macc-Kann6poBO'lHaSI nHHHSI lllKanbi penbca npneMHoro ycTpoficTsa. 
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