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P6-95-303 

Co3,nm1 on110Kp11cranh11h1ii cu1111T\1JlnS1U1101i11b1H speMeH11oii cm:bpo,MeTp 
.UJrn 011-JJaiiH-3KC11epHMellTOB 110 IIOIICKY 1130Mep11blX COCTOS1lli1ii C 11ep110.naMII 11ony
pac11a.na > 6 IIC B 51.Upax, y.ua11eI11lblX OT II0JIOCbl P-cTa611nbllOCTII. CneKTpOMeTp 
06ec11e41rnaeT pernc-rpawuo ll3JJY'Ie11Hii B reoMeTp1m, 6mnKoii K 47t, 11 1103sonS1eT 
ocymecrn1iTh pe)KIIM pemc·rpau1111 .usyMep11b1X cosna.nem1ii.E-T 11p11 110Mom11 3BM_. · 
8 cneKTp0MeTpe IICII0Jlb3yeTCSI TOJlbKO 0.Ltllll .UIICKpllMIIIIUTOp c, lll13KHM nopornM 
pemCTpaum1, 'ITO o6ecne411saeT a11aJ1m· re11en1 .. 1ecli:11 cs513a1111b1x 113JlY'Ie1111ii BO sceM 
3HepreTH4eCKOM IIHTepBaJJe, IIU'lllllrul C 11eCK0JlbKIIX .necSITK0B K38. npoBe,ne!lbl 
H3Mepe1111S1 speMell )Klf3IIH ypos11eit 86 K38 . B 155Gd - T 112 = 6,84(31) 11c 

169 . 11 316 K::JB B Tm - T 112 = 661(7) 11c. 

"Pa.6oTa Bbmo;111e11a B J1a6oparnp1111 S1,nep11b1x upo6neM O11511·t 

. . . ; . 

npc11p1111T Om,c/lllllCIIIIOfO IIIICTIITyra l1J1ep111,1~ IICCJJCJIOBallllii. }ly6na, 1994 · 

nepeBO.U aBTOp0B ' . 

. ' 

Morozov V.A.,.Morozova N.V., Levedev N.A. P6-95-303 
A Single-Crystal Scintillatio,n Time Spectrometer 
for On-Line Experiments . 

A single-crystal , scintillation time spectrometer is · developed for on-line 
I ' . . 

experiments for the search of isomeric states with half-lives >6 ns in nuclei far from 
the P-stability line. The spectrometer allows recording pf radiation in geometry dose 
to 47t and computer-aided recording of two-dimensi~'nal .E-T coincidences. Only 
one discriminator . with a low threshold ' of radiation ·, dete.ction is used 

' ' ' . . ' . " 
in the spectrometer, which makes possible to analyse genetically related radiations 
in the whole energy interval starting with several kev. Half-liv~ of the 86 keV level 
in 155Gd with T112 ~ 6.84(31) ns · anti the 

1 

316 keV level in 169Tm 

with r;12 = 661(7) ns are measured .. 

The investigation has been performed at the Laboratory of Nuclear Proble~s. 
JINR.· . / 

Preprint of the Joint Jnstitu.tc for Nuclear Research. Dubna:· 1994 . . . 



Bj1paKTHKe :4i113H1-1eCKOro. 3KCnepnMeHTa - Haxoron urnpoKoe: npnMeHemm . 
. ·.· CUHHTHnm1tiHO~H1,ie cneKTpOMeTpbl. 3a,L(ep)KaHH~IX coimUJJ,eHHiC B 3asi1ciIM~CTH . 0~ 
:\1p11Me11e11imx CUHIITH~»Topo~ cneKTpOMeTpb! Mmyr. pemcTpHpOBllTh,:pa3Jlli~~ble ~· 

c. •BII):(h) .~nepimro .II3n)"ICHH5i': Y;KBaHThl, :3neKTpo~i:,,·.·.·a~qacTHUhl lI f.A:·•HaH6onee: 
... urnpoi<o np11Me11»ioTd~ iisyX):(eTei'TOpHble. lI MH~roieTeKTopiiwi"cneKTpoMeTpbl COB- , 

na):(e11uit xorn 113secrnb1 TaK)Ke cn}"Iall npuMeneHmI OAIIOAeTeKTOpHbIX cneii::Tpm.teT-
. JJOB 3a):(ep)Kat;llbl; COBOM~HH~: PaccMOTpHM HeTp_a):(HQHOHHblH THII cneKTpOMeTpa . 
. 3a,riep)Kal1HblX C~Bna_ne,rnii - OAHOKpHCTaJlbHblH CUHHTHJIRHUHOHHblH, speMeHH~H<. 
cneKTpoMeTp (OCBC). , · · · · . ~- · . · 

•. MeioA. OA!!OKpHCTaJlbHOif' speMCHHOH cneKTpC>MeTpHH. -~DJilleTCH .• OAH~~t· lI~· .. 
• sapitalJ'fOB · MeTOAa :rniiep)Kal!HblX COBOa):(CHilli, 003BOJJ5IIOIUHM npn lICO()nh30BaHHH . 

. : 0):(11.~ro CllHHTHnnHTopa II. 0.1:(l!OfO cj:JoToyMJJ{))KHTen»cocyme~TBJrnTb pemcTpau111<>. •. 
. . '~3a):(ep)Kal!Hb!X: COBl13ACHHH B 41t-reoMeTpHJI. J13neCTHbl. npHMepbL npnMeueiimi 

OCBC B~3Mepell~5!X. speMeH. )KJBllll 'Ba'Jt>y~eHHblX cocfommii »nep H ):(Halla30HC 
OT 8 ·.Qo _60 .· MKC .• [I]'. ·s 3THX •·cn_;!KTpOMefpax •.. rip11Me1rnJU1Ch.)ICC)praHH1JeCKHe ·.·. 
cumrrunn»TOpb! ... N al(Tl) : H .: HCOORb30BaJiaCb' ·Knaccuqecirn» ·.· cxeirn ,3a):(CJ))K·aum1x 

. co~~a):(e11'uu (pl\c)) C. OT6opoM C: llOMO~b!O AHcficj:JepeHUHfillbHbIX AlICKpn¼nHaio:- . 
poB y~nepeXOAOB, :iacenmomilx·ll pa3- ' .· . . . . . . ' -.... 

-p}"l)K~l{)mHx ~ __ HJo~epn()e-,' c9cToHH1i,e'; .; ~ ':._~ ·. ~' -, , ~·. 

HalllHX HCCJJCAOB~mrn~" [2~4] 6bmo· • · Ei 
: 110Ka3aHO,; lJTO 3THM .MeTOAOM MO)KHO . .. • . . ! 
. cT6nh · )Ke 3qJcj:JeKTHBHo: np~so;~T~ 

·. ·~. II3Mepe1iu» speiteu' )KH3HH. B036y)K):(eIF 
.'.llblX COCTO»HHH ·»~ep., B 1rnnoc:eKyHA-< 
'HOM :ji_11ana:1011e. npu~.Hc·no.iJb30BllHHl1 
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CUHHTHnn»TOpOB. C . MaJlblM speMeH~·M 
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HCTaJlbHoro B eM_eHHOfO c.neKTpOMeTpa •·. 
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MeTplIH,D;emieT cneKTp0~1CTf' nono6tt~ro nma· 11au6onee nplffO,ll;llbIM B 011-JiaiiH- , 
3KCnepmrnHTaX. Ha· IlY4KaX 3ap5DKeHJ-ibIX 'laCTHU IIJil-1 HettTpOH.08 ,ll;n51 IlOIICKa 1130~ 
MepHbIX ':' C<JCT051HIIll; . D036y)l(,!J.aeMbIX B ~,D;epHbIX . peaKUJ-151X . IIJil-i npH -~ pacna,D;e .. 
pa,ru10aKTHBHbIX ll30TOnOB. Cnoco6 onpe,D;eJieHil51 3Heprnn ll30MepHoro COCT05111!rn ·_ 
HJIH II30MepHoro nepexo~a npn pa6oTe,·c. nnaCTH'leCKHMH CUHHTHJIJJ51TOpaMH . Me~ 

.'' ,, . ' .' ' ' ' 

. Hee O,D;H0_3Ha'leH no cpasuemno C IICilOJib30BaHn,eM neopraHil'leCKHX CUHHTHJIJJ51TO-. 
.. J)OB. 3Heprmo H30~epHoro nepexo.u.a MO)KHO onpe,D;eJil!Tb rio Kpa!O KOMIITOHOBCKO~ 

ro pacnpe,D;eJieHH51 Y-JIHHHII JJJlH B cny•-rne CIIJJbHOKOHBepTllposamioro nepexo,D;a no 
- JJIIHH51M 3JIC~Tp0HOB BHYTpe11ne11 KOHBepCHH. TT pH 3TOM s· paM~ax TPMHUIIOHHOro 
. . no~xona (pu~.1) lleo6xo,D;HMO cli11MaTb JieCKOJJbKO nocJie,D;OBaTeJibH~JX 'cepuii', 

' . / ' 

· KpHBblX 3a,D;ep)l<aHHblX COBna,D;eHnii npH pa3JIH'IHbIX noporax AHCKpHMHHaTOpOB AO 
MOMt;Jmi HC4e3HOBCHHSI. scpcpeKTa 3a,D;ep)KaHHhlX _COBna,D;eHHll. Oi.i.H~KO npH 1i_ccnc-

< ' , - .. • -

,ll;OBallllll' KOpOTKO)KHBYJUHX HYKJJH,D;OB. peanll3aUH51 3TOfO 110,ll;XO,D;a 3aTpyAHHTeJJbHa 
KaK, npn. II3MepeHH51X ,Ha 0;:{HOM pMHOaKTIIBHO~ HCTotj'11HK;,, TaK. JJ B CJJy'lae 
IICilOJJb30BaHmI HeCKOJI_bKIIX IICTO'IHIIKOB., 

. .• .. .· . I• ·. ·• 
HaMII 6bm npe,!J,JIO)KeH [5] 'II peaJIII30BaH pe)KIIM AByMepHbIX 3a,D;ep)KaHHblX 

COBila,D;eHIIll E-_T Ha cnekTpOMeTpe OCBCcucnOJib30BaHIIeM, KaK, II panee, nsyx 
AIICKplIMIIHaTOpos B Kailanax CTAPT-•II CTOil. B 3TOM. pe~IIMe npo1Icxon1IT 

- - ~, . ''" ' ,_, - -- ,' •' .. • ~- ' . ' - , . . .~ . I • ,," • ,. ·, 

onHospeMeHHa51 perncTpaUII51 speMemmro c1Irmi.Jla: c speM51aMnJJ1ITyn11oro npeo6-
pa3crnaTe.irn (BATT) ~ TH ~CIIrHaria E, COOTBeTCTriyromero 3HeprnH 3a,D;ep)Kai1~oro . 
H3JI)"IeHII51. HOBblM 3JJCMeHTOM • B 3TOM _c;neKTpOMeipe COBila,D;C

0

HIIll SIBJ151!1?Cb 
HaJIII'IHe JIIIHellHOll CXCMbl nponycKaHII51 HaHOCCKYHAHblX, IIMHYJibCOB (JlCTT) [ 6]' 
ynpaB~~eMoii cxeMofi COBna,D;eHIIll' (CC), KOTOpa» OTKpbIBaJia cxei.iy ·11ponyc1<aH1I51 

. Ha . BpeM51, pasi10e. speMeHHO~y. ,D;1Iamno11y BATT, II Il03BOJJ51JIO. TaKIIM'. 06pa30~ 
. ,: . I . . . , . •• , .. • ... 

c. BbIJ].eJ_rnTb 3Mep)KaHHOe II3JIY'ICHIIC II npOBO,ll;IITb ero :;mepreTII'leCKIIII aHaJIII3. 

,-/ 0;:iHaJ(O Hari1I'11Ie n~yx ,ll;H~KplIMirnaTOpOB B KaJ~anax CTAPT II CTOTT ,!J,JIH 
. cneKTpOMeTpa OCBC He 51IDI.sleTC51 o6513aTeJibHbIM .. MO)KIIO o6ecne'IHTb pe)KHM 

'\., . - . - ; ' ' .... ~·, •, .· ' . - . ,, . 
, ·perncTpau1111 3a,D;ep)KaHHblX COBna,D;eHHH,.:.:_ H npn _ HCilOJib30BaHHH 0)].HOro 

· ,D;IICKJ>HMIIHaTOpa (pric:2). Tipe11Mymecrna iaKoro, pe)KttMa o'leBII,D;HhI. Bo~nepsbiX:, 
--. ' ,· ,· ' - • • • ,\. - • ... ·: . ' ! ' 

ynpomaeTC51 ¢xeMa cneKTpOMCTpa II Il0BbllllaeTC51 ero }Ja,D;e)KHOCTb. Bo~BTOpbIX, 
- 'peanmyeTC51. MaKCHMai!bHa51 :.cpcpeKTHBHOCTb perncTpaUHH :3aCeJJ51IOJUern H3ll)],ep- : 
. )KaHttoro H3Jly'leH~ii. TaK-KaK nopor JJ,HCKpHMHHaTopa MO%HO ·ycTaHOBHTh c He-

• 6oJihlllHM npesb1I1IeH1IeM HM yposHeM Ill)'MOB cpoToy~HO)KHTe.,';H. Ha p11c.3 np1Ise:.. 
· ··. ,D;ettbJ sp~MeHHbJe n11arjn1MM~I HMnynhcos.nocne np6xo~eHII51 pa:m11'11-1hix aneKT-

. pOHHblX' 6JJOKOB . (ycJIOBHO . see - 'l!MilYJJbCbl ·. ' noKa3aHbl' . ~aK . HMHYJibCbl 
nonoxHTeJihHo~ 11on»p11oc-r1I). Ha cxeMy n111-1eiiHbro pa3'seTBHTeJJ51 (JIP) 11Mny.rihcb1 , 

, · n~crynaJOT c anona cpoTOYMHO)KHTeJI51._. Tip11. 1IcnoJib30Bamm cpoToy~HO)l(H1:eJJ51, 
XP2020Q . II- CUHH!HJ_IJI51TOpa NE104 : C BJ:>e~etteM BbICBe'IHBaHH51 't =: .1,9 H~ 

· · ,!J,JIHTeJihHOCTb -HMnynbca iia • BhIXOJJ,e <l>3Y He. npeBbJillaeT. 8, ttc. (,!J,JIIITeJJbHOCTh na • 
ypostte :. 0:1 Bbicon,1 AMHJJHTYJJ,bl HMll)'JlbCa). B . 3TOM CJI,Yllae,: ecnn:. 11anpnMep, 

' . . . . . " - ' .. - . ', . ' ' 

nep110,D; nonypacna,D;a· ll30Mepa T,112 = 8 He, 't'o c3,a c:tJei:. pacn;,ria H30Mepnoro co- . 
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. P11c.2. E~'oK-cxe~rn: _o,a110Kp1{cranh11oro BpeMe11- .. 
, 110~0 ~neKrpoMerpa ' 1my~1epllblX '(F-7)-coBna

. neHHH 

V 
, I . -_-_. A·A __ ·_ PT_·-_-_-_------. -Acron . AP 1 ·· __ - . 

:. . ,•. --
' -· . . .. 

.v ~--I 2. •.· .. p ·•·. ·. ·-_.-_ 0 · .. _ ·- :. ' 

·· ... · ..... ,.· '·, 
v/\3 ,~ .. .rr-A 3 , _ 

.. · I, .,. I 
-· I -·I 

I 
. . ; I,: ·.·. L 

. - ---· I . . ·-V_o B·tlci-4· ___ -_- __ ,_ :_ · : 
. : ,··..: •·.· . ,•·. ,1 ' + : .... ./ • •• ; 

.Pttc.3~ ·speMeirnhie · m1,arp_aMMhI miriym,c~s B 
Vi ,·i ·.. . ·I . 

.. 
t ' 

--•\,_ 
t 

___ , 

- t 

L 
t , . ccl 5 , cneKrpoMerpe _ : ' ·, I<. 

CT051HH51 · ~:;:. TC'lelrne . BpeMe1111, · paBIIOfO, ,"· :. > . :: ' n ., 
JJ.JIHTeJihHOCTH l!Mnyni,'c'a c <l>3Y, nosro~_H?: . V , ~ L ·. 
cp.a6aTb1Ba11ne ,D;HCKpmm. HaTOpa: npo11.,m .. e,: . Acn l- 6 .. ·. ·-·' 

_-He paHee,· 'leM qepe3 8 11c, lI n0Tep11 B CKO-~ K· 
poCTH 3a C'leT 3a,D;ep)KaHHblX COBIIMCIIIIII · .• -

JJ,ocmniYT:50%; TTp11, T112 = 4 nc :.n~ ~~Tep11 V, · .. ·.··_ · __ · _ _ ,, - · t 
,ll;OCTHOJYT. 7.5£½.o._~- n,epBO_M __ npH6JI.'H)KfllH .. H ~To_: BAn .. 17__ -:: __ : ., · __ ,.·' .·_ . 
TOT npe,D;CJI B H3Mepemrnx BpeMeH )Kll3IIII, ,KO-.,· · · . . . . · -.. n-, 
TOpbitt JJ,?CTH~IIM npi-t ll3Mepe,mn ;-leToi(or:.r . _ · . . ' -·• - : ~:' 
OCBC Ha p11c.3. l noKa3aHbJ ycJJOBHbie _ . • 

• aMnJJHTYJJ,bl HMn'ynhCOB c~<l>3Y: 3aceirn10mee O t 
. 'mnyqei-iue o603Ilaq·e110. « 1 )>, - B03MO)K!We 3a-, 

na3JJ,blllaJOJUee H3Jl)''lem1e .-:-"' <<2». ~ _,_;.,. 

. Ha • puc:3.2 '.' np11seiie11a IIOCJJe,D;oBaTeJibllO'cTb • HMIIY.TibCOR . 11a. ~BhIJSO,Ue -

. ,ll;HCKJ)HMHHaTOpa, B: Ka'le~-rse KOTOporo _HaMH m1~JOJ1b30BaJIC51 ,UIICKpm;llllaTOp .: 
, • • ; ' -. .-- ,· - • ' ; ' ·~,,,. - -:_, ' ' • ·,. ,-_ .,~ J. . . '·. - • '. ; • : 

Bper..rn J],HCKpHMl!HaTOpa __ ~TOro- rnna. 11e ,npeRbillla~T 

; .-
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20 He .• Ha pnc.3.4 noKinan m.m;n~c c o.rumBn6parnpa '(OB) [7], J:tmne~b11ocT~ , 

KOTOporo yCTa~aBmrnaeTC51 paBHOii al{aJIH3HpyeMOMY BpeMeHHOM)' lfl!TepBany; .3a

,uep)l(Ka. JI3, B·Be,UeHHa»' B :noT Kana.ri, ycTpaH»eT caMOCOBna;:i:ett1rn 'OT CTapTOBblX 

HMnynhCOB B_ cxeMe c0Bna;:i:e1rni-i (CC) ___:_, pu~.-3.5. Co cxeMbI c0Bna;:i:e1111~ c11ma.rI 

HJJ:eT Ha_KaHaJI CTOn BATT-ORTEC TPHC-476 H Ha KaHan ynpaBJieHH51 ncn. Ha 

pHc.3.6 ,npe;:iC.TaBJieH C~rHaJI , nOCJle JICO, B KOTOpoi-i CHrHaJI Ha)IOCeKyH.LUioii 

MttTeJibHOCTH npeo6pa3yeTc» _B_ curnan MHKpoceKytt~uoii ')l.llHTeJlbimcTH, noclle 

tiero nepeJ:1aeTc» ua a~mirnrymih1i-i au~113arnp. AMrinHTYJlbl HMnynhCOB ua ,u11a~:

paMMax 3.1 H 3.6 3aBlfC51T"OT :mepnrn :iacenmomero H 3aJJ:ep)l(aHHOro H3Jl)'4ellltii. 

AM~JIHTYJJ:bl HMny~hCO_B Ha ,uuarpm,iMe 3-7. ~aBHC51T OT MHTeJihllOCTH 'BpeMem1~ro 

HHT~pBana Me)l(JJ:y reHeTH4eCKH CB513aH.ttbIMH '11MnynicaMH. ,PerncTpauirn Hmpop- : 

MaUHH 'MO)KeT ocyiuecTBJ151TbC51 no mo6oMy 113 .. KaHMOB (:mepremtJeCKOMY-HJIH 

BpeMeHHOMy) HJIH C noMOll{blO MHOroKaHaJibHi:ix aHMH3aTOpos, HJIH npu noMOlll.H 

3BM: o6ecne4HBaIOmei-i ,UByMepHblH pe)l(HM pentcTpaUHH COBfIMeHtti-i E_-T. ·.,·· < 

· )laHHbli-i cneKTPC\MeTp npe.rum311a4eu_ 'M» 0611apy)l(e111rn B '-oH-JiaiiH-3Kc

nepnMen!ax 113oifep11b1X cocrn»HHH;_ B036y)l(JJ:aeMblX B KopoTKO)KHByn.iux ,»,upax, 

y,uanemtblX OT llOJIOCbl P-cTa6HJibHOCTHi3TH IICCJie,UOBallHH np~BO,U5ITC51 no 'npor~ 
., --.... ~ \ -~ ., : .. ·:' . .- . . \ 

paMMe 51CHAnn Ha ny4Ke npOTOHOB cpa30Tpo11a ·JI510 Ol151l1. CneKTpOMeTp 

npeiu1a3Ha'-leH }]JI~ pa6oTbl COB~ec:rno C JieHTOnporn)KHbIM Y~Tpoi-icTBOM, HOCHTe,Tlb < 

. aK;HBHOCTII KOTOporo"--,- JieHTa :-:-- llaxo,u~TC51 B BaKyyMe [8.]: KoHCTp)'~TIIBHbie 

cico6eHHocT~ CThlK<>Bo411oro y3JJa' OCBC inp~Be,ueHhI im pnc:4._,,- nmicT~4~CKHi-i 
• • • ·• ( ,, • \ • f < ••• • • • • 
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-. Puc.5.' BpeMeHHOH cneKTp-3a,uepl!<allHblX coarra.ueHHH, nOJIY4eHHblH 11a· HCT04HHKe Yb 

- ' a • ~ ' • • \ •' , > < • • • • • • ,/~• 

-:::··. ··-
cum11:HJIJ151TOp'(l) C- OTpa)KaTeJieM '113 qnoponnacrn (2). npe,UCTaBJI51eT co6oi-i 

u11nnH,up ~ npo,noJJbHOH meni.IO Ji.ri» npoxmKJJ.eHH» neHThI (3) c aKTIIBHOCThlO, KO-· · 

1:opa~ n_epeMem~eTC51 B;Hanp;BJieHHH·o,5,11 A:-:---1_· n~ 3~0ii ?cn'pa~no.rio)l(eH~l TiK-

.. -)Ke ,a.Ba cpnam.1a (4). M» np11coe,u1111ei-111» K,.JieHTonporn)!(HOMY'·-Y.~Tpowcrny. - , 

·cum~TIIJIJ151T0p HaXO,UIITC51 B,BaKyyMe, BaKyyMHOe ynnoTHeHlle (5) ocymecTBJI51eTC51 '< 

im KpbllllKe H Ha CBeTOBO,U~ (6) .. B Ka~ecTBe qJO'fOY~HOXIITe.iui (7) ttcno~b3)'eTC51 
'A XP2020Q. - ,, . , . . . 

l ,• Ha puc.5 'J].aH cneKTp Ja;:i:epxattHbIX COBn,a,ueHIIH, nOJIY4eHHblH nptt H3Y4eHHII 

',_· ~;c~~a H30~ep~or~ cocrn»HH51 c:3Heprtteii-316 K3B B 
169

Tm..:. T112:= 661(7)HC. 

t . Oopor per~cTpaUHH 3JJeKTf)OHOB B ,UaH~OM CJIY4ae He np~BhlillaJI 30 K38. l130Mep--. 

... _:'~,', _ '11oe;_co. c. -ro»H11e_ 3ac~»JI.~Ch nepexo.-~o;-1 c 3i-lepr~ew 65'.K38, :a pa;p~-Ic.a ocymeci-B: 

. '.( -"': miJiaCb nepeXOJJ.aMHJ75, 190 II 316 K38:. 
·.; . . . . .. 

l1 . OpttMep 'ca~oro' MaJIOm BpeMeHH-)ICH3HH: H3MepeHHoro MeTO)J.OM OCBC, 

- l- !IPHBe,ueH -H~ puc.6. l1JY4M~» pa~~a.n 155Tb. Oon~eHHhI~ riep110.n n~nypac~a;:i:a _ 
. f. . . - . . ' ' 
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600 _ : 650 · · 700. 

HoMep . &aHana. 
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Pnc.6. BpeMe1rnoii cneKTp 3a,uep.JKaHHhIX coana.ueHnii," noJJyqeHithiii Ha: iicrntJHHKe, .· Tb. . - . - . . ., . ~ - •. - ' ,· ' ' . - -,,, ' ~ 

Tl/2 ;= 6,84(3 l)nc COO!BeTCTByeT,H3BeCTHOMY BpeMemI )l(.H3HH C,OCT051HH51 86 KSB 
.1ss' · i._ -- --· · · ·· · --- > .;,,< ... > _:- · ' ,· .,._ 

B. Gd. -
~QrpaHII'leHH51 MeTo.ua OCBC npH HJMepetiHH MaJlblX' BpeMe1/ )KHJIIH ypa'm,efi 

Henocpe,llCTBeHHO CBll~aHU C ,UJIH'feJlbHOCTblO attaJIH3H
0

pyeMorci HMIIYJlhca; MepTBblM -
•• ,, 1 • ' • I - ' 

BpeMeHeM ,u11cKpIIMHHaTOpa II BOJMO;KHOCTbIO KooppeKTHOro aHaJIH3a BpeMett11oro 

llHTepBana Me)K,[ly: MOMeHTilMII nocm:,uoiiaTCJlbHOro cpa6<1T~1BaHH51,UHCKpHMHHa~o~ 

pa. KoppeKTHoe· onpe,ueJleHiie nepwoJ:ia · !IOJiypacna,ua B63MO.lKHO _TQJibKO Il()H' IlOJI-

. HOM paJ,ueneHHH BO BpeMeliH lIMilYJJbCOB, CB»JaHHblX :c JateJieHllCM H pcl3p51.UKOH, 

H30Mepuoro, COCT051~H51. Tipn _ HaJIO)!(CH~H nepe,u11ern cppoHTa noCJie.uy10ruem, -

·0iuiy11hca ua 3a,UHHH cppotti npe,D.bt,uyruero HMny11hca IIJMepeHHll TaK;Ke BOJMO;KHbt, 

110' oum6Ka. B, OllJ~e.rieneim~ -Tl/2 6y,ueT JaBw'ceTb C>T. MaKCHMaJibHOH atteprnII 11:my~ . 

'ICHl151, pa3p51.lK;IOll(e~ 
0

HJCJMepHblH yporieH~, KOT:ypoBH51 nopora .UHCKp~-~rnHaTO--
.. pa .. · . . .... ~ . . - . . . . . . ··- ·- ··:· ·-

.· . TipoBe,UeHHblC llCCJlC,UOBaHHr)J.aIOT BCJJMO.lKHOCTb C,UeJJaTb JaKJIKJlJCHHC, 'ITO 

np~Mette,me OCBC.JJ.ri51 0611ap)'._)KCHH51 H;OMepHblX COCT051HHi(cTl/2 >.: 6 HC. o6ec~ 
.~ - .... . ' . . ' . '·' . . ' "' . ' ' 

\ 

\ 

'•I\ 

/. 

netJ11aaeT, perncTpaumo_}nnytJem1ii B 'renec110M yrne, 6n11JKOl\-i K 47t, a 11cnonh30s 
- ' ~-- • ' • • ./ \ • > 

aaime aap11a11Ta cneKTpoMeTpa c o,utt111,1 ,nHcKpHMHHarnpoM c npe.uenb110 HH3KHM 

• noporoM perncTpauHH IIJJIYtJCHHll o6ernetJHBaeT aHaJIHJ reHCTlllJCCKH CB513a.llHblX ' 

H;3Jl}'4eHHH ,BO BCCM ·s11epreTJ1tJeCK~M IIHTepaane, Ha'IHHilll C HCCKOJibKl~X K3B. 

. !lOMIIMO 3TOro . H~1eeTC51 . B03MO.lKHOCTh Bapblip.oaa,m~ . THI10B . ,i paJMepoB . 

CUHHTHJIJrnTOpa c UCJII,K) o6ecnetJeHHll BblCOKOH· ::icpcpeKTHBHOCTl1. pemCTpauuw 

' HJJI)'~t:l~llll onpe,UeJJCHll~ro Billl~ H,)l3MepeH;lll BpeMell .lKHJ}IH' ypoBHeii B a'11pe.ue

JICIIHOM .BpeMCHIIOM m·pepBaire. npm1ei1e•1111e• 0CBC:o6ecne;nrnaeT BOJMO;KIIOCTb 

npoBe.ueiurn · 11cc11en0Baimfi c. i1c~otJ11HKaMil". MaribIX a~THBHOCTeii, T:e. • 1iccne~o-· . . ' ' ' .··. - ,. ' ,, ·, ' 

., 

Bam1e pa.u11oaKTHBllblX llJOTOilOB, .noJiytJaeMblX' ff 51!lCp11blX. peaKUHllX C ~laJiblMH 

cetJe1iiuiM11: Oco6e11110 OlJCBH,Ullbl ero npeHMYIUCCTBa npH u~yqett,iH cna6oJaCeJJ51- ·, 

CMblX HJOMepllblX COCTOllHJIH B OIHmiill-3KCilep11MeHTax, . -

na11'11a» pa6orn Bhmo.imeua np~ujm11a11c0Boii ~on;iep;KKe ·P<l><l>l1. (Ko,u rpai-1Ta -

N~95°02-05686~'a). ABtOpbl BbtpaX<alOT. CBOIO' npHJllaTeJibHOCTb B.E.Epy,uamrny 

'Ii B.f.KamnmHKOBY 3'a BC~CTOJJOIIIIIOIO I10MCP)KKY B npoiie,ueHHH 3;Hx', IICCJIC,UO- > 

._/ 
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