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BBE,l\EH HE 

B nOCne,qHHe ro,q~ BCe OOn bWee 3 Ha4eHHe n PH06 peTaeT ~H3HKO ­

XH M H 4e CKa~ oHonorH~ H B ne p BY~ 04e pe ,qb - ee Ba*He~Wee npHKna,q ­
HOe Ha n pa Bn e HHe - OHOTeXHon orH~ . n po r pe c c 3THX oonaCTe~ B 3Ha­
4HTe n b HO~ Mepe onpe,qen~ e T c R Ha n H4He M Me4eHH~X pa,qH o a KTHBH~MH 

H30To naMH OCHOBH~X KnaCCOB o Hono r H4e CKH aKTHBH~X coe,qHHe HH~ ­
KOMnOHeHTOB HYKneHHOB~X KHcnOT , aMHHOKHcnOT, nenTH,qOB, o enKOB, 
c Te pOH,qOB, yrneao,qOB , n HnH,qOB H ,qp. Cpe,qH Me4eH~X coe ,qHHeHHH 
ocoooe MeCTO 3aHHMa~T coe,qHHeHH~, Me4eHH~e TpHTHeM. npaKTH4e­
CKH Bc e opraHH4ecKHe COeAH HeHH~ co,qep*aT BO,qOPO,q, H 3aMeHa BO­
,qopo,qa TpHTHeM ,qaeT B03MO*HOCTb HSY4aTb OHocHHTe3, MeTaoonH3M 
H nOKanH3a~H~ B *HBWX o p raHH3Ma x caMWX pasHoo6pa 3H~x KnaCCOB 
oHon o r H4e c KH aKTHBHWX c OeAHHeHHH. 

Q,qHa Ko H3-3a MRrKOCTH ~ - H3nY4eHH~ TPHTH~ onpe,qene HHe OCHOB­
HWX na pa MeT po B Me4eHWX n pen a paToB, TaKHx,KaK MOn~pHa R pa,qHoaK­
T ~BHOCT b H pa,qHoxHMH4e c Ka R 4HCTOTa /PX4/, BCTpe4aeT H3Be CTHwe 
Tpy,qHOCTH1 1-S~ KaK npa a ano , PX4 Me 4eH H ~X TpHTHeM c o e ,qHHe HHH o n ­
peAen~ e T c~ C nO~b~ H3Me pe HHR pa,qHoaKTHBHoCTH oYMa*Hwx H TOH­
Kocno~ Hwx x poMaT orpa MM / lCX/ . nYTeM H3MepeHHR OT HoweHH~ KonH­
4eCTBa pa,qHoaKTHBHoCTH B OCHOBHOM B~ecTBe H B n pHMe c Rx . lpaAIo1­
~ H O H H O Io1 c nonb3y e M~H c~Io1HTHnnR ~HoHHWH MeTo,q aHaflHSa 06pa 3 ~ oB 

TPYAoeMOK H He Hawe n WHROKo r o npHMeHeHIo1R. XOT~ Io1c non b 3yeTc ~ B 
n a60pa To pHOH npaKT~Ke/41. 60nee WHpOKoe pacnpOCTp a HeHlo1e nony­
4a e T MeTOA CKaHHpOBaHHR l CX O,qHOKOOPAIo1 Ha THWM n03 H4HOHHO-4YBCT­
B H TenbH~M C4eT4HKOM 15/. 

60ne e nepc ne KT H B H~M RBnReTCR ,qByMepHwH aHanH3 lCX C nOM~ b~ 

MHoronpO Bon04HWX r a3 0B~X AeTeKTopOB , B03MomHOCTb Hcnonb30Ba HHR 
KOTOpWX nOKa3a Ha B paOOTe / 6 1 H peanH30BaHa ny Te M C0 3,qa HHR pRAa 
a BTOMaTIo13HpOBaHHwx yCTaHoBOK rana IYPAH" 17-9/npe ,qHa3Ha4e ....H~x 
,qn~ 3Kcnpecc-aHanH30B npenapaToB, Me4eHHWX paAHoHyKnHAaMH 3H, 
14e . S5s. S2p. 125 1. ,l\anbHeHwHM pa3BHTIo1eM RBHnOCb coanaaae y c r a­
HOBKIo1 Ha OCHOBe MHorocTyneH4aTO~ naBIo1 HHOH Ka Mepw /HCflK/ 110 - 12 

AnR paAHorpa~H4ecKHx HccneAOBaHHH 06pa340B, Me4e HHWX paAHoHyK­
n HAa MH He, 32 r • 3Sp ,35 S, 125 1. 

B AaHHoH paOOTe onIo1CWBa~TCR ABa AeTeKTopa: MHoronpOBon04HaR 
rpo nOP4HOHanb HaR KaMepa "YPAH-H" H MHoro cTyneH4aTaR naBHHHa~ 

KaMepa "HCflK- H", coana-u-ue AnR penlCT pa4HH 11 3n Y4e HHR TpHTHR 
C nnOCKI1X HOCI1TeneH, a TaK*e B03MO*HOCTb Hcnonb30BaHHR 3TIo1X 
KaMe p AnR on p eAeneH~R PX4-npenapaT OB. 

• :"t,l \ '! ;;.iLC. 1 ._.
 



H9015paJlteJlHC ACTCK"I'OPOlJ 

1. KOH CTPYKI~ "U1 AETEKTO POB ~ 6flO K- CXEMA Y CTA H O BK~ 

1.1. YPAH-H.AeTeKTop pa3pa60Ta H Ha 6a3e MnK C ApeH~ B~M npo ­
Me~Y TKOM ~ C B~AB~ra~~~MCA nOAAOHOM AnA pa3Me~eH~A 06paa 40B. 
B~AB~ ra~~HCR nOAAOH B cOBoKy nHocT ~ co wn~aOM, repMeT~3~P Y~HM 

KaMep y , noaBon AeT BBOA ~T b nnOCKHe Hc cneAye ~e 06oeKT~ pa 3MepOM 
AO 200 x 200 MM2 B raao B~ H 060eM AeTeKTop a . CxeMaTH4ec Koe H30 ­
6pa~e HHe AeTe KTopa nOKa 3aHO Ha p~c . 1. MnK ~MeeT a HoA -Ka ToAH~e 

paCCTOAH~R , paBH~e 5 MM. KooPA ~HaT HaA ~ H~opMa 4~A CH~ MaeTCR C nH­
H~ H 3aA ep~eK , He nocp eACTBeHHO p a c n a A HH ~X Ha opToroHanbHO HaMO­
TaHH~X KaTOAax (Kx ,K y ) . Ha paCCTOAHHH 5 MM OT H ~ ~Her o KaTOAa 
pacnono~e H 3n eKTpOA ApeH~oBoro npOMe~YTKa, HaMOTaHH~H npOBono ­
KOH 50 MK warOM 1 MM. Ha B ~A B~ra~eMCR nOAAOHe pacnono~e H a npH­
~HMHa R pa MKa, B~non HeHHa R aHano rH4HO Ap eH~OBOMY 3neKTpOAY. PaM­
Ka ocy~ec T BnReT npHm~M ~ ~~Kca4H~ 06pa3 40B npH BBOAe B r a3 0 B~H 
060eM Ae Te KTopa. raaOB~H 060eM AeTeKTopa paBeH 1,35 n. 

1 .2. HCflK-H. MHorocTyneH4aTaR naB~ H H a R KaMepa COCTO~T H3 CTa H­
Aa pTHoH MnK, aHanorH4HoH on ~caHH oH B~we. HaA linK B OAHOM r a 30 ­
BOM 060e Me pac nono~e H~ ApeH~OB~H, npeAYCHn ~Tenb H~H H KOHBe pC~O H­

H ~H npOMe~YTK~. 3T~ npO Me~YTK~ oGpa3Y~TCA nyTeM BBeAeH ~ R ceTOK, 
Ha MOTaH H~X npOBonOKOH ~50 MKM C warOM 0,5 MM . 3a30p~ ApeH~oBoro 
~ npeAyc~n~ Tenb Horo npOMemyTKOB paB H~ 5 MM , 3a30p KOH BepC ~OHHoro 

npoMemyTKa - 0,5 MM . Ha 3T~ npoMemyT K~ n p ~ nOMO~~ B/B AenHTenR 
nOAa H~ COOT B eTCTBY~He HanpRme HHR. HaA ceTKOH KOH BepCHOHHo r o 
npOMe~YT K a B HenocpeACTBeHHOMKOHTa KTe pacnonome Ha nonHn po nHne ­
HOBaR nneHKa Ton~~HoH 100 Mr/cM 2, cnyma~a R B X OA H~M OKHOM AeTeK­
Topa. nne HKa np03pa4Ha AnR 3ne KTpOHOB C 3HeprHeHL 6 K3 B. AnA 
n peAOTBpa~e H H R MexaHH 4e CKoro nOBpemAe HH R nneHKH , a TaK ~ e AnA 
YM eH bweH~ R npo r H6a ee H36~T04HbIM Aa BneHHeM BHyTpH KaMe p~, HaA 
nne HKOH pa c nono~eHa c e TKa C B~COKOH np 03 pa 4 H OCT b~ . 

2 

1 . 3 . 6nOK-cxeMa YCTaHO BKH. AeTeKTop~ 6~H npOBepeH~ Ha nH H~ H 

C 3BM MERA 60- 30. KoopAHHa THaA HH~o pMa 4 HR CHHManaCb C AByX 
KOH40B 3neKTpOM a rHHTH~X nHHHH 3aAep~e K / fl3/ , npH nOM~H HH3KO­
WY MR~H X npeAYCHnHTeneH / 18! npH 3TOM K03~H 4HeHT yCHneHHA COCTaB­
nAn BenH4HHY - 300 H 30 COOTBeTCTBeHHO AnA AeTe KTo pOB YPAH-H 

MCflK- H. BpeMeHHaA npHBA3Ka CHr HanOB C fl3 oc~eCTBnAnaCb npH 
nOM~H AHCKpHMHHaTopOB co cn eAA~HM noporOM. KOAHpOBa HHe HH~ P­

Ma 4HH H nepeAa4a AaHH~x B 3BM oc~eCTBnAnH Cb npH n O~H 3neKTpOH­
HOH a nnapaTYP~, onHcaHHOH B / 14/ . B Ka4eCTBe cpeA CTB npeACTaB ­
neHHA Aa H H ~X Hcnonb30B anHCb 4BeTHOH TV -MOHHTOP, AU-AHcnneH 
H MaTpH4HaA Auny. 

AnA npHeMa H 06pa60TKH HH~o pMa 4 H H npHMeHRnCR na KeT npHKn aAH~ X 

npo r pa MM , C 03AaHH~H AnA p a 60T~ C paAHoxpoMaTorpaMMaMH. 

2. XAPAKTE PHCTHKH AETEKTOPO B 

2 . 1 . YPAH- H. AeTeKTop pa60Tae T Ha raaoBoH CMeCH Ar + 20% 
MeTa Ha + 3% cn HpTa . Ha pHc . 2 . noKa 3a Ho nnaTO C4eT HOH xapaKTepHCTH­
KH AeTeKTopa , H3Mepe HHoe npH nOM~H Konn HMHpOBaHHoro HCT04HHKa 
55Ft!. npOTRmeHHOCTb nnaro COCTaBnfleT BenH4HHY - 35 0 B. TaM me no­
Ka 3aHa 3aBHCHMOCTb pOCTa WYMOB OT HanpRmeHHR Ha AeTeKTope . Wy 
B xouue nnaro COCTa BnR~T - 10 OTC4eT/ MHH. KpHBaR 2 noxaa ueaer 
3~eKTHBHoCT b perHC Tpa 4HH H3nY4eHHR TpHTHR / e = oTc 4e T/ pacnaA/ 
H3 6ecKoHe4Ho TOHKoro cnOR B aaBHCHMOCTH OT a HOAHo r o Ha npRme HHR, 
KOTop oe COCTaanReT 13 , 5% H 2 1% COOTBeTCTBeHHO AnA Ha 4ana H KOH4a 
nna TO C4eTHOH xapaKTepHCTHKH . OAHOpoAHOCTb C4e Ta Ae Te KTopa no 
nn~aAH 6~a npoaepeaa nyTeM CKaHHpoaaHHR ero HCT04HHKOM8H Ha­
aeCTHOH aKTHBHOCTH. Ma K C HMan bH~H pa3Gpo c no 3~eKT HB H OCTH He npe­
Bblwae T 25% . 

B c aRaH C TeM, 4TO BBOA 06pa340B npeAnon araeT BpeMe HHyo pa3­
repMe TH3a4HO KaMepbl, npOBeAeHO HccneAoaaHHe BpeMeHH BOCCTaHOBne ­
HHA na pa MeTpoa AeTeKTopa a 3aBHCHMOCTH OT BpeMeHH paa r e pMeTH3a ­
4HH npH pa3nH4H~ CKOPOCTRX npoAyaa . Peayn bTaTbl nOKas a Hbl Ha pHc.3. 
Hs pHcyHKa BHAHO , 4TO npH apeMe HH pasrepMeTHs a 4HH >- 60 C BOCCTa ­
HOBne HHe pemHMOB pa6oT~ AeTeKTopa npOHCXOAHT npH 4eT~peXKpa T ­

HOM 06MeHe rasa, TO ecr s Tpe6ye TcR npoxavar « - 6 n r a s a . 

2 . 2. MCfll{-H. Ae TeKTOp paGoTaeT Ha ra30Boi'1 CMeCH Ar + 1,5%
 
renTaHa. AnR c TaGHnHsa4HH pemHMOB paG oT~ MCflK BeCb ap rOH npo ­
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Pu c . 2 . Xap aKTepUCTUlG1 ne rexr opa 
YPAH-H. ) - nnaTO CqeTHOn xa ­
paKTe pU CTHKH . 2 - 3 tWJe KTHBHoCT b 
p e rac'rpauan 8H U 9 15et:KOH e q HO 

TOHKoro cnOH. 3 - ~ Ae TeK­
lJ ~ ~I J,2 J,J ~~ J.' !h/Jl rop a , 



----
- - -

t .	 -110 , . ' / _ 
1~ 0 ... ./_ PHc .3 . Bp e MR Bo CCTa HOane HHH 

1
 3 '6 0 C" ~"" p eXHMOB p al50Tbl YPAH-H B 3 aB HCH­

1 MOCTH OT BpeMeHH pa3 re pMeTH3~ 

UpH paSnHq~ CKOpOCTHX npOAYBa . 
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Bp'"" pa~tp..,U/l I4O~U U (c) 

AyBaeTcR 4epea H-renTaH , TepMOCTaTHpOBaH H~H npH TeMnep aT y pe 
Ta~erO n bAa. AeTeKTOp nOaBOnAeT	 nOnY4aTb K03$$H~HeHT npe ABa p H­
TenbHoro yCHneHHA > 10 4. AnA yny4wcHHA 3KcnnyaTa~HoHH ~X xapaK ­
TepHCTHK pa604HH pe*HM npeAYCHneHHA B~6paH l' ~4) ' lG

S
. n pH 3TOM 

0 6 ~HH K03$$H~He HT ra30Boro yCHneHHA ACTCKTopa ~ 1 0 U . 
3<!lClleKTH BHoCTb perHCTpa~HH 4aCTH~ C MHHHManbHOH HOHH3H PYIOlI\eH 

cnoc06HOCTblO, H3MepeHHaA C nOMOII\blO HCT04HHKa 90 Sr. coc'ra e n ae r 

96%. 
npH nOMO~H AeTeKTopa YPAH-H 6blno npOBepeHO ocna6neHHe C4eTa 

HanY4eHHR TpHTHA nneHKOH, Ha KOTop oH BblnonHC HO BXOAHoe OKHO 
MCflK. Ocna6neHHe C4eTa cocTaBHno Be n H4HHy -5 ,7 . Ha p Hc . 4 . n pCA­
CTaBnCHa 3C1l¢eKTHBHOCTb pe rH CTp a ~HH Tp HTHR AnA ~HKCHpOBaH H~X 

K03<llCllH~HeHToB npCAYCHneHHA / 10 3, 2.10 3 , 4'10 3
/ B aaBHCHMOCTH 

OT aaonucro HanpAIKeHHA. cnenyer aaMeTHTb, 4TO HeCMOTpA Ha oc ­
na6neHHe HHTe HCHBllOCTH H3nY 4eHHA BXOAHblM OKHOM , 11CflK ofina nae r 
AocTaT04Ho BblCOKOH 3<!lClle KTHBHo CTblO pc rHcTpa~HH Ha nY4eHHA TpHTHA, 
paBHoH - 6%An A 6 e CKOHe 4 HO TOH Koro enos 6na rOAapA 60nee B~CO­
KOMY K03$$H~HeHT Y r aaOBoro YCHn e HHA. 

OAHOPOAHOCTb C4eTa no nnOll\aAH HCflK-H npo Be peH a n p H nOMOII\H 
HCT0 4HHKOB Ha Be c THOH aKTHBHOCTH TpHT HA H 14C . npH 3TOM BXOAHoe 
OKHO RBnReTCR npoapa4HblM AnR HanY 4e HHR 14 C. Ha KCHMan bHblH paa6poc 
3<ll<lleKTHBHOCTH per H CTf,a~HH COCTa BHn 10 % H 5 0% COOTBe TCTBe HHO 
AnR HanY4eHHA 1~ H H. 3Ha4HTenbHblH pa36poc 3 <!l<!leKTHBHOCTH pe­
rHC Tpa4HH Tp HTHR no nnOll\aAH, 0 4 e BHAHO, CBAaaH C He pa BHOMe p HOCTblO 
nneHKH no TO~HHe . CneAyeT OTMeTHTb, 4TO CHRTHe paa6poca 3C1l¢eK­
THBHOCTH perHCTp a 4HH TpHTHR nOSBonReT n po rpaMMHblM ny Te M yMeHb­

wa Tb paa6poc AO 5%. 
1-!4F . l0' 
2 - Kj< . l ~s 
3 - K!I" ~ · 10' 
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P Hc . 4 . 3cW1eKTHBHo CTb per llcTp~HH 

' ­ a.H MCIlK- 1i Am I pasrrax asrx K0 3q$i­
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{O t l 1,2 ( , u. (.&1 ~He HTOB n peAYCHneHHH . 
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PHc . 5 . f Hc TorpaMMa Ceqe HHH pHAa 

JIYHOK (, I MM, c OAe pJEaIl\HX 3H• 
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;1..... 
paccToHHHe Me~y rpaHH ~aM H OT­
BepcTHA - 0 , 8 MM • 
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Hc .6 . PesYJIbTaT aHaJIHSa YT~
 

3 MKKJ{! C PXtI-5J,2 1%. CHRTblH ~
 
.-1.. ... i :

n p H nOMOIl\H Cq e TtlHKa "Berhold" . '........ .- ......._ ....,..rJ \a.~
 

2.3. npOcTpaHcTBeHHo e pa s pewe HHe AeTeKTopOB. C06CTBeH Hoe KO­
OPAHHaTHoe pa3pew eHHe Ae TeKTo pOB , CHAToe npH n OMO~H KonnHMHpo­
BaHHoro HCT04 HHKa 65Fe. COCTaBnReT 0,44 H 0, 33 /nwnB - nonHaA 
WHpHHa Ha nonO BHHe B~COTbl/ COOTBeTCTBeHHO AnR YPAH-H H HCflK-H. 

npOc TpaHcTBeHHoe pa3pe weHHe AnR TPHTHA npOBe peHO npH nOMO~H 

TeCTOBblX 06pa3~ oB, cOA e p*a~H X PA~bl oT BepcTH~ d l MM, BblCBe pne H­
HblX B nneKCHr n a ce H a anonHeHHblX H. PaC CTOAHHe Me*AY OTBe pCTHA­
MH B PRAY 6blno <!lHKcHPo BaH HblM, HO Me HAnOCb OT p RAa K PRAY. 
Ha p Hc.5 nOKaa aH O o T06pa~eH H e pAAa OTBepcTHH , cOA ep*a~~x TP~T~ H , 

pacc TOA HHe Me*AY KpaH MH OTBe pcTHH paBHO 0 ,8 MM . n pOCTpaHCTBeH ­
Hoe paapeweHHe npH HcnonbaOBaHHH TpHTHA AnR 060HX AeTeKTopOB 
n pl1MepHO 0AI-1HaKOBO, 

OC HO BH~e napaMeTpbl Ae TeKTopOB npHBeAeH~ B Ta6n.l. 

TaC5mli.\a I 

Yl'AI l-I 1 MCJ1K- Jj 

.Qe'l'e K1'Op	 MllK McnK 

tIYBC'l'BIlTenbHaR nnoniam­ 'OOx200 MM 2 150xl50 MMI! 

2Bxo,o;Hoe OKHO	 I OOMKr! C/ol

f a3 0 B3 H c xecu	 Ar +2 0%McTa ll + Ar + I 151" Il- r en ­
+ 3% Cn Hp'l' Tall 

Pacxon rasa 30 0 e M 3 / MuH I OO,;-300CH 3ft.mll 

Bp eMR saona 1W'l'eK1'OpoR 1\ (lC!Mm-l	 15 MHll. 0,;-20 Mlm. 

_1,, 4KO:)lpqllll.lI1C H"1' ra30BOI' O YC lInC IIHR	 _10 6 

34x!JeKTHBllocTb per- a c rpauaa 3H
 
C 6eCKOHetlHO TOIlKoro cnOR 20/. 6%
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Ta 6~a 1 I npoAo~eHHel 

YPAlI-H MCJlK-H 

3~e KT HBHo cTb perRCTpaQHH 
~ C nonnoxxa 4!HPMbl "Merck" - 2% - 0,35% 

2mYMbl	 AeTeKTopa 2'10 - al / c MM 2 8 ' 10- 4 I/c MM

MHHHManbHaH tJyaCTBRTenbHOCTb 
~ C nonnozxa llIHPMbl ''Merck'' 10 nKH/MM 2 30 nKH/MM2 

llpoc TpaHcTBeHHoe pa9pemeHHe 
gayx coc eAHHX 30H, M etJeHHb~ 

TpHTH eM 0 ,7 !'1M 0,7 MM 

3. Hcnonb30BAHHE AETEKTOPOB AnR OnPEAEflEHHR PX4 COEAHH EH HA 

AeTeKTOp~ 6~nH Hcnon b30 BaH~ AnR onpeAeneHHR PX4, Me4eHH~X 

TpHTHe M KOMnOHeHT OB HYK neHHOB~X KHcnOT, c nHCOK KOTO P~X npHBeAeH 
B Ta6n.2. B 3TOH me Ta6n H4e npHBeAeH~ MonRpH~e paAHoaKTHBHOCTH 
npenapaTOB . KaK BHAHO 1'13 Ta6nH4bl, B pa60Te Hcnonb30BanHCb Bc e 
coeAHHe HHR, OT HoCR~ HeCR K KOMnOHe HTaM HYKne HH o B~x KHc nOT - a 30 ­
THC T~e oCHoBaHHR, HyKneoTHAbl pa3HOH CTeneHH $OC¢QpHpoBa HHR. 
Hcnon b30BanHcb aOAHo - c nHpTOB ble paCTBo pbl Y Ka 3 a HH ~x coeA HHeHHH 
C paAHoaKTHBHOH KOH4e HTpa 4HeH 1 MKKH/ Mn. Ha CTa pTOBY~ n HH H~ 

HaHOCHnH OKono 10 MKKH M e~eHoro coeAHHeHHR . B pa60Te Hcnon b30­
Ba Hbl nnaCTIoIHKH C non aa ran e a uennon os os $HpMbl "Merck". Pa 3BHTHe 
x pOMaTorpaMM npOH3BOAHnH B 1 Monb / n pac r aop e NaCl. 

npHr oTo Bne HHble xpOMa To rpaMMbl 6blnH np OC4HTaHbl Ha AeTeKTop ax 
MCnK- H H YPAH - H. 

AnR BblRCHeHHR 3a BHC HMOCTH 3~eK THBHoC T H C4eTa OT 06beMa Ha­
HOCHMOH np06bl 6bln np OC4HTaH npenapaT [5,6 -3Hl YT~ 110 MKKH/, 
H a H e c e H H ~ H 1'13 pa 3HblX o6beMoB / l , 3, 5 1'1 10 MKn/ . YBenH4eHHe 
06be Ma, 1'13 KOTopo r o HaHOCHTCR paAHoaKTHBHOCTb , npHBOAHT K y Be­
nH4eHH~ r eOMeTpH4eCKHX pa3MepOB nRTHa Me4eHo ro coeAHHe HHR 
Ha TOHKocnOHHOH nnaCTHHKe . B pe3ynbTaTe H3Me pe HH H 6blno BblRCHe­
HO , 4TO r eOMe TpHR nRTHa He en HRe T Ha 3<!Xl>eKTHBHOCTb pe rHCTpa4HH 
TpHTHR. 

Pe3ynb TaT~ H3MepeHHH TaKme npHBeAeHH B Ta6n.2, rAe YKa3aH 
HH TerpanbHblH C4e T aKTHBHOCTH B ~Aene H H blx KOMnOHe HTOB coeAHHe HHH 
Ha AeTeKTopax HCflK- H H YPAH - H. npHBeAeHo Ta K~e OTHowe HHe C4e Ta 
a KTHBHOCTH MCflK-H H YPAH-H. ~ 3 Ta6nH4bl 8HAHO, 4 TO 3a H CK n~4e­

HHeM oAHo r o H3MepeHHR pa 36 po c 3~$e KT HB HoCTH pe r Hc Tpa4 HH HCflK- H 
H YPAH- H He npe aaurae 'r .:!:.3%, LITO 8 CB O~ 04epe Ab r 080pHT 0 8blCOKOi1 
AOCT08 e pHOCTH 1'1 xo powe H nOBTopRe MOCTH pe 3yn bTaTo8 H3MepeHHH. 
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Ta6nH1\a 2 

llpenapaT 

3
I. [ 2 , 8 - H) 

M eHHH 

2. [6 _ 3 Hl 

THMHH 

33. {5 , 6 - H] 
Ypauun 

39,0 

21 ,0 

37,3 

MOnJlPHaR 
aKTHBHOC Tb 
KH/Monb 

OTHomeHHe 
cxer a 
MCJIK-H 
YPAH-H 

HH T e r panb H~ C'leT 
AeTeKTOp AeTeKTOp 
MCrrK-H YPAH-H 

261 2062 0 , 13 

143 614 0,23 

435 2566 0 ,17 

4 . [MeTWl-aH] 
THM HAHH 

5. [ 5 _ an] 

YPHAHH 

45,0 

22,0 

333 1808 0,18 

270 1494 0,18 

6 . [8 - 8H] 
HM4I 

7 . [8 _ 3 H] 

3 : 5 ~ u 
Am 

8 . ,U{ 8 _ 3 H] 

AT4I 
23,0 

15, 2 

28, 0 

0,131700213 

280 1466 0 ,19 

263 197 5 0 , 13 

9 .	 [5 - 3 H] 23 , 0 230 1300 0 , 18 
UT4I 

10 .	 [5,6 - 3 m 20,0 153 824 0,19 
YT4I 

Bce aKTHBHOCTH paBHbl 10 MKKH. 
0609HaQeHHH: A - aAeH09UH, II - IiROSRH, Y - YPHAHH, II - ~H­

AliR. 

OTAenbHble xpoMaTorpaMMbl 6bln H npoc4HTaHbl TaKme Ha OAHOMe pHOM 
c KaHHPYlClIqe M C4eT4HKe 4lHPMbl " Ber tho ld" . B Ka4eCTBe Hnn~CTpa 4H H 

Ha pHc. 6 npHBeAeH pe3yn bTaT a HanH3a npenapaTa YT$ 13 MKKHI 
C PX4 -53 ,21 %, Ha pHc.7 - npe na pa T AM~ 110 MKKH C PX4 - 98 , 58%, 
CHRTblX npH nOMOU\H C4eT4HKa $HpM~ "Berthold". 
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- ---- --- - - ---

Ha pHc.8 nOKa3aH pe3ynbTaT OAHOBpeMeHHor o a Han~ 3a 6 xpOMa TO­
PUC. 7 . Peayrrs -ra'r aHaJIHSa AM4'::i===.:=;:::... " r pa MM . n pe ACTa Bn e Ha TaKme rHCTor paMMa ce4eH ~R no xpOMaTorpaMMe liD MxKH I C PXQ-98. 58% CQe TqH­ C c OAe pma HHe M YT~ /3 MKKH/. Ha PHc.9 AaHO ce4eHHe npenapaTa AH~ 
XOM "Bert hold" . 

/ 10 MKKH/ . 
._.. -- - . .... 

. . ~: ; : : : : ~~ :: :: . _ ..:::~ 

..;;:~:.;:;--::::.. : ~ PHc.8 . OAHOBPeMeHHMA aHaJlHS 6 xp o­
_..__.~~~: ;.:: :: =:=~: Ma TO['PaMM : YTt%l I I 0 MxKH/ . ~eHH II 

liD MxKH/. UTt%l liD MKKH/ . 1~1t%l 
I I 0 MxKH/ . YTt%l 13 MKKHI H THMH­
AHH /10 MxKH/. AaHa rHCTo['paMMa 
CC'ICIIHR no npenapary YTt%l 13 MKKu/ . 

..... 

PHc.9 . f HCTO r paMMa CeqeHHH npena pa Ta AMt%l /1 0 MxKH/. 

3AKJ1I04EHHE 

C03AaHO ABa AeTeKTopa AnR perHCTpa4~H ~3 nY4eHHR TpHTHR c nno c ­
KHX 06pa340B. n pH 3TOM HC llK-H. cHa6meHHaR TOHKHM BXOAHblM OK HOM. 
n0 3 Bo nRe T Hcnonb30BaTb e r o B Ka4 eCT Be y HHBepcanbHoro AeTeK To pa 
AnR perH cTpa4H ~ H3nY4eH~R H30TonoB, W~POKO n p ~MeH Re M~x n pH Me ­

AHKo-6HonorH4ec K~x HccneAOBaH~RX 3 H. 14C. 32 P, 8& S H 125 I. 
H3MepeH~ OC H OBH~e xapaK TepHCTHKH AeTeKTopOB. nOKa3aHa B0 3Mo m­
HO CTb ~cnonb 30Ba HHA HX AnR onpeAcneH~A paAHOXHMH4eCKOH 4H C TOT~ 

Me 4e H H~X Tp HTHeM c o eAHH e HHH. Hcnonb30aaHHe 3THX Ae Te KT o pOB 
n0 3 BonRe T OAHOBpe Me HHO oT pa6a T~BaT b AO 20 OAH OMe pH~X xpOMa TO­
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r paMM, npH 3TOM BpeMR Ha60pa AaH H~X AnR onpeAeneHHR PX4 He npe ­
B ~wae T 100 c . 

C03AaHH~e AeTeKT Op~ RBnR~TCR OCHOBOH p a 3 pa6a T~BaeM~x B nB3 
OHHH aB TOMaTH3HpOBaHH~X paAHoxpoMaTorpa$OB AnR aHanH3a OAHO­
Me pH~X H A BYM e pH ~X xpOMaTorpaMM H 3neKTPo¢operpaMM. AeTeKTop ~ 

60nee 4eM B AeCRTKH pa3 YMeHbwa~T BpeMR aHanH3a OAHOMepH~X 

xpOMaTorpaMM H n03BonR~T npOBOAHTb aHanH 3 Me4eH~~ A BY Me pH~ x fiHO­
norH4eCKHX o6DeKToB, npOBeAeHHe KOT OP~X 3aTPYAHeHo npH Hcnonb­
30BaHHH OAHOMepH~X CKaHHPY~HX C4eT4HKOB. 

ABTOP~ 6na roAapRT ~.C.AHHcHMoBa, A.6.HBaHoBa, c.n.4epHeHKo
 
3a nOM~b B pa6oTe. AB T OP~ TaK~e npH3HaTenb H~ B.A.6enRKoBY,
 
H.n. BonKoBY , M. H.MHxaHnoBoH H ~.r .~eAyno BY 3a nOM~b B H3 ro­

TOBneHHH AeTeKTopOB .
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TEMA TH~ECKHE KATErOPHH nYBnHKAUH"
 

OBDE~HHEHHOrO HHCTHTYTA H~EPH YX
 

HCCJlE~OBAH""
 

HH,neKc	 TeM8THK8 

1. 3KcnepHMeHTanbHaR $H3HKa B~COKHX 3HeprHH 

2. TeopeTH4ecKaR $H3HKa BWCOKHX 3HeprHH 

3.	 3KcnepHMeHTanbHaR HeHTpoHHaR $H3HKa 

4.	 TeopeTH4ecKaR $H3HKa HH3KHX 3HeprHH 

5.	 HaTeMaTHKa 

6.	 HAepHaR cneKTpOCKonHR H paAHOXHMHR 

7 .	 cl>H3HKa TR*enwx HOHOB 

8.	 KpHoreHHKa 

9.	 YCKopHTenH 

10.	 ABToMaTH3a~HR 06pa6oTKH 3KcnepHMeHTanbHWX 
AaHHWX 

11 .	 BW4HcnHTenbHaA MaTeMaTHKa H TeXHHKa 

12.	 XHMHA 

13.	 TeXHHKa cl>H3H4eCKoro 3KcnepHMeHTa 

14.	 HccneAoBaHHA TBepAWX Ten H *HAKOCTeH 
AAepHWMH MeTOAaMH 

15.	 3KcnepHMeHTanbHaA cl>H3HKa RAepHWX peaK~H H 

npH HH3KHX 3HeprHRX 

16.	 A03HMeTpHA H cl>H3HKa 3a ~ HT~ 

17.	 TeopHR KOHAeHC HpOBaHHoro COC TORHHR 

18.	 Hcnonb30BaHHe pe 3ynbT8ToD H MCTOAOB 
$YHAaMe HTanbH~x $H3H4eCKHX HccneAo 8aHH ~ 

B CMe*HWX 06nacT nx HUyKH H TeXHH KH 

19.	 6HOCIlH3HK8 



I 

8 06~eAHHeHHOM HHCTHTyTe RAepH~X HCCOeAOBaHHH Ha~an 
abixOAHTb c6opHHK "Kpam1eue coo6UieHUR OJ1Rl1". B HeM 
6YAYT nOMe~aTbCR CTaTbH, COAeP•a~He OpHrHHanbH~e Hay~H~e, 
Hay~HO-TeXHH~eCKHe, MeTOAH~eCKHe H npHKnaAHWe pesyn~TaT~, 
Tpe6y10111He CpO~HOH ny6nHKattHH, 6YAY~H ~aCTbiO 11Coo6uieHHH 
OHRH11

, cTaTbH, aoweAwHe _ a c6opHHK, HMeiOT, KaK H APYrHe 
H3AaHHR OHRH, cTaTyc O$HttHanbH~x ny6nHKattHH, 

C6opHHK 11KpaTKHe coo6~eHHR OHRH 11 6yAeT B~XOAHTb 
peryn.RpHo. 

The Joint Institute for Nuclear Research begins publi­
shing a collection of papers entitled JINR Rapid Communi­
cations which is a section of the JINR Communications 
and is intended for the accelerated publication of impor­
tant results on the following subjects: 

Physics of elementary particles and atomic nuclei. 
Theoretical physics. 
Experimental techniques and methods. 
Accelerators. 
Cryogenics . 
Computing mathematics and methods -. 
Solid state physics. Liquids. 
Theory of condenced matter. 
Applied researches. 

Being a part of the JINR Communications, the articles 
of new collection like all other publications of . 
the Joint Institute for Nuclear Research have the status 
of official publications. 

JINR Rapid Communications will be issued regularly. 

AfSAYWyKypoa 1J.. A. M AP. 
PaaP86oTKa noaMqMOHH0-4YBCTBMTenbHWX AeTeKTopoa 
AIUI MCCJieAoaaHMA 6MOnorM4eCKMX oo-..eKToa, 
Mel.leHHWX TPMTMeM 

18-85-391 

0nMCWB8DTC~ MHOronpoBOI104Ha~ nponopqMOHa~Ha~ KaMepa M MHOrOCTyneH• 
l.laTaR nBBMHHaR KaMepa, C03A8HHwe A~ perMCTpaqMM MSn~eH~ TPMT~ C nnoc­
KMX HOCMTene~ M n~raCTC~ BOSMO*HOCTM MCnonbSOBaHMR 3TMX KBMep A1U1 
on~MA P8AMOXMMMI.IecK~ 4MCTOTW npenapaToa. OOKaaaHa aoaMa.HOCTb 
per..CTpaqMM "*~eHM~ TPMTM~ MCJlK c TOHKHM /-too MKr/cMI 1 BXOAHWM OKHOM, 
0PM&eAeHW OCHOBHWe napaMeTpw AeTeKTOpoa. COSAaHHWe AeTeKTOpw B AeC~TKH 
paa ~ .. CT BpeMR aHanMSa XPQMaTOrpaMM H OOSBO~DT Opo&OAMTb aHanMS 
Mel.leHWX ABYMePHWX oopasqoa • /J.eTeKTOpw RBnRDTC~ OCHOB~ PBIPB6aT .. HMWX 

a nB3 OMRM P8AHXPOMaTopoa AnR aHanMaa OAHOMepHWX " ABYMePMWX XPQMaTo­
rPBMM M :tneKTpo$0perpaMM. 

PaC5oTa aWionMeHa a JlaoopaTOPHH awcoKMX :JHeprMII OMRM. 

Qpenp~~n 06H,enleaoro .. e,.'TI'• uep..x •eeaeao....a. Jb111a 1915 

RepeaQA n.H.6apa6 .. 

Abdushukurov D.A. et al. 
Development of Position-Sensitive Detectors 
for the Investigation of Labelled by Tritium 
Biological Objects 

18-85-391 

Two detectors are described: a multlwlre proportional chamber "URAH-If' 
and a multistep avalanche chamber "MSLK-H" c9nstructed to register trl­
tlum radiation from flat samples and to deten.lne radiochemical purity 
of preparations. It Is shown that tritium radiation can ba detected by 
means of MSLK-H with a thln (-100~&g/cml) tnput window. Baste parameters 
of the detectors are presented. The detectors make It possible to decrease 
the time of analysis of one•dlmensl~nal chromatograms ~y a factor of 
tens and to carry out the analysis of labelled two~dlmenslonal biological 
objects. The detectors form the basis of radlochromatograms being develo­
ped at the High Energy Laboratory, JINR for analysts of ona- and two­
dimensional chromatograms and electrophoregrams. 

The Investigation has been perfon.ed at the Laboratory of High 
Energies, JINR. 

Preprint of the Joint Institute for Wuelaar .. aaareh. Duhna 1915 


