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B HacToR~eR pa6oTe npeAcTasneH~ peaynbTaT~ HccneAOBaHHR A03H
MeTpH4eCKHX XapaKTepHCTHK Cn8AY~~HX TepMOn~MHH8C48HTH~X A8T8KTo
pOB IT n,[\/: ecT' LiF (Mg, Ti, Ca) ; E\LiF(Mg, Ti, Ca) H 7 LiF(Mg, Ti, Ca), 
paapa60TaHH~X B rocyAapCTB8HHOM HHCTHTyTe npHKnaAHOR XHMHH 
1nmx1 111 ; ecT · LiF(Mg, Ti, Ca) - "TEN\E" - s J.1HcTHTyTe ¢HaHKH 
AH naTsCCP H PH~CKOM M8AH4HHCKOM HHCTHTyTe 12~ 

npH 3TOM B Ka4eCTBe TeCTOBOIO TnA Hcnonb30BanHCb TLD-100, 
TLD -600 H TLD -700 - npoH3BOAcTsa <jJHpMbl .Xapwoy ICUIAI 131

• 

AeTeKTopbl TLD-1 00, TLD -600 H TLD -700 npeAcTasnRIOT co6oR 
Ta6neTKH MaccoR oKono 25 Mr H paaMepoM 3,2x3,2x0,9 MM3 , 

TnA npoH3BOACTBa rJ.1nX B~nonHeH~ B ¢opMe AHCKa MaccoR OKono 
45 Mr IAHaMeTp 5 MM, Ton~HHa 1 MMI. 

AeTeKTopbl "TEnAE" - Ta6neTKH MaccoR oKono 30 Mr nonyc<jJepH4ee
KoR ¢opM~ IAHaMeTp 3 MM, s~eoTa 1,7 MMI. 

Bee 3TH TnA no KOHeTpyKTHBHOMy HenonHeHHIO OTHOCRTeR K Ae
TeKTOpaM KOeBeHHOIO Harpesa, T.e. HX Harpes B np04eeee H3Mepe
HHR oey~eCTBnReTeR HarpesaTeneM H3MepHTenbHOIO npH6opa. TaKeR 
cnoeo6 Harpesa npeAyeMaTpHsaeT secbMa 4HeTyiO o6pa6oTKy nosepx
HOeTH AeTeKTOpa lwnH(jJOBaHHel. 3TOMY Tpe6osaHH~ HaH6onee nonHO 
OTBe4aiOT AeTeKTOPbl TLD-100.TLD-600 HTLD-700 dlHDMbl Xaowov. 
Ha pa6o4Hx nosepxHoeT51x AeTeKTopos npoHaBoAeTsa rf1nX H "TEnAE" 
HMe~TeR wepOXOBaTOeTH, 4TO npHBOAHT K H3MeHeHH~ TennOBOIO KOH
TaKTa nosepxHoeTH TnA e HarpesaTeneM HaMepHTenbHOro npH6opa 
OT AeTeKTopa K AeTeKTopy, cneAeTBHeM 4ero RBnReTeR nOB~WeHH~~ 
paa6poc noKaaaHHR AeTeKTopos. 

nepeA o6ny4eHHeM s none HOHH3HPY~~ero Hany4eHHR see THnbl 
TnA OAHOBpeMeHHO OT*HianH B KaceeTe H3 Hep~aBeiO~eR CTanH, noMe
ll\aeM0!-1 s TepMoeTaT npH TeMnepaType Tl ~ 1400+201 OC s Te4eHHe 
1 4. noene 3TOIO KaeceTy e AeTeKTOpaMH H3BneKanH H3 TepMOCTaTa, 
noMe~anH B paAHaTOP H3 AIOpaniOMHHHR H oxna~AanH B Te4eHHe 30 MHH 
AO KOMHaTHOi-1 TeMnepaTypbl. 3aTeM BHOBb noMe~anH B TepMOeTaT npH 
TeMnepaType T2 = I 1 0 0+21 OC H OT~HranH s Te4eHHe ABYX 4aeos. 

nocne TaKoi-1 TepMH4eCKO~ o6pa6oTKH npOBOAHnH HnH H3MepeHHe (j)o
HOB~X CBe4eHHR TnA, HnH, B TOT me AeHb, - OAHOBpeMeHHOe o6ny-
4eHHe seex AeTeKTopos s none raMMa-Hany4eHHR Ko6anbTa-60 Ha 
eTaHAaPTHOR rpaAYHPOB04HOR yeTaHOBKe npH KonnHMaTope AHaMeTpOM 
~ = 60 MM, HnH B none He~TpOHHOIO H3ny4eHHR Pu-Be HeT04HHKa 
B 4eHTpe napa<jJHHOBOR e<jJepbl AHaMeTpOM Q = 1 50 MM B OTKpbiTOR reo
MeTpHH. npH 3TOM A8TeKTOp~ nOM8ll\anH B aniOMHHHeByiO KaeceTy Ton
~HHOR eTeHOK 2 MM. 

J.13MepeHHR o6ny4eHH~X A8T8KTbpoB npOBOAHnH Ha eneAY~ll\H8 
eyTKH Ha npH6ope ¢HPM~ Xapwoy MOAeneR 2000A H 20008, peanH3yiO-
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~eM 11HTerpanbH~~ MeTOA 113MepeHI1R TepMOnDMI1Hec~eHTH~X Cl1rHanOB. 
K n11He~HOMY s~XOAY 3Toro np116opa nOAKnD4anl1 rpa~onocTpoi1Tenb 

AnR OAHOspeMeHHOA 3an11c11 Kp11s~x TepMI14ecKoro s~cse411BaHI1R AeTeK
Topos. 

H3Mepi1TenbHaR KaMepa 6noKa MDAen11 2000A npoAysanacb TeXHI14ec
KI1M a30TOM CO CKOpOCTb~ 11CTe4eHI1R /3-4/ n/M11H. 

Q6ny4eHH~e AeTeKTOp~ nepeA 113MepeH11eM nOABepranl1 CTa611nl1311py~

~eMy nporpesy s an~MI1HI1eso~ KacceTe, noMe~aeMo~ s TepMocTaT 
np11 TeMnepaType T = /1 00+2/0C Ha 10 M11H. 

Bee 113MepeHI1R TnA npoBOA11nl1 s cneAY~~eM pem11Me: 
- TeMnepaTypa npeAsapi1TenbHoro 6biCTporo Harpesa Tnp.= 100 °C; 
- Ha4anbHaR TeMnepaTypa 11HTerpl1posaHI1R Tn-cl1rHana Tl =1000C; 
- MaKCI1ManbHaR TeMnepaTypa Harpe sa TMaKc';' 230 OC; 

CKOpOCTb ni1He~Horo Harpesa OT Tnp. AO TMaKcg=1 0°C /c; 
- npOAOnmi1TenbHOCTb 113MepeHI1fl ~3M.= 30 C. 
3a nep110A 1980-1982 rr. c s~wenepe411cneHH~MI1 TnA nposeAeHo 

6onee 150 ~11KnOB 113MepeHI1~ C ~enb~ onpeAeneHI1R 4YBCTBI1TenbHOCTI1 
AeTeKTOpOB K raMMa-113ny4eHI1~ K06anbTa-60 11 K TennOB~M He~TpOHaM 
OT Pu-Be- 11CT04H11Ka, noMe~eHHOrO B napaQ>I1HOBY~ c<!Jepy A11aMeT
POM 150 MM,a TaK~e C ~enb~ onpeAeneHI1R M11HI1ManbH0-113MepReMO~ A0-
3bl,¢eA11Hra 11 CTa6MnbHOCTI1 CBO~CTB/onpeAeneH11R B03MO~HOCTI1 MHOro
KpaTHOrO nOBTOpHOrO npi1MeHeHI1R/. np11 3TOM 4epe3 Ka~Able 10 ~11K

nos npoBOA11nl1cb 113MepeHI1R Q>oHos~x noKa3aHM~ TnA cpa3y nocne 
TepMI14ecKo~ o6pa6oTK11. Pa6o411~ ~11Kn sKn~4an npeAsap11TenbHY~ 

TepMI14eCKy~ o6pa60TKY, o6ny4eHI1e AeTeKTOpOB B none MOH11311PY~~e-
- I".... " -
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~11~ nporpes 11 113MepeHI1e noKa3aHI1~ TnA, KoTopwe npoBOAMnHcb npH 
B~WeOnHCaHHWX pe*HMaX. 

PE3YnbTAT~ 3KCnEPHMEHTA 

B Ta6n.1 npeACTasneH~ cpaBHI1TenbH~e xapaKTepHCTI1KH 11CCneAo
BaHH~X TnA, a s Ta6n.2 npi1BeAeH~ cpeAHHe senH4HHW noKa3aHH~ 
AeTeKTOpos AD H nocne 100 ~11Knos H3MepeHH~ npH o6ny4eHI1H HX 
s none raMMa-H3ny4eHI1R Ko6anbTa-60 3Kcno311~HOHHO~ A030~ 
I13 Kcn.=2,58 ·10-4 Kn/Kr. 

B Ta6nH~ax yKa3aHw rpaHH~~ cny4a~Ho~ norpewHoCTI1 pe3ynbTa
Ta 113MepeH11R npH AOBepMTenbHOA BepORTHOCTH p = 0, 95. 

MI1HHManbHO H3MepReMy~ senH4HHY A03~ (~MHH~ paCC411T~Banl1 
11CXOAR H3 npeAnOno~eHHR, 4TO ~MHH~CTb OmHAaeMaR senH4HHa A03~, 
npH KOTOpO~ OTKnHK o6ny4eHHOrO AeTeKTOpa Q):l npeBbiWaeT OTKnHK 
<t>oHosoro AeTeKTopa Q <P c 3apaHee 3aAaHHO~ sepoRTHOCTb~ p. 

AnR HaxomAeHHR ~MHH~a ocHose AaHH~x 3Kcnepi1MeHTa BW4MCnRnl1 
cpeAH~~ KBaApaTH4HYD norpeWHOCTb OTAenbHOro H3MepeHHR no Q>op-
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PHc.2. 3aBHCHMOCTb IIOKa3aHHH o6nyT.IeHHhlX TepMOJliDMHHeC~eHT

HhlX geTeKTOPOB H3 Q>TOpHCTOI"'O JlHTHH (LiF) OT speMeHH xpa

HeHHH s na6opaTopHbiX ycnoBHHX ITeMrrepaTypa 120+51 OC I. 

rAe n - 4Mcno TnA s rpynne, AnR KOTop~x M3MepeHo pacnpeAene
HMe $OHOBWX Cl1rHanOB. nocne 3TOrO no BW6paHHOMY 3Ha4eHH~ 

p =0 '9~ HaXOAHnM 3Ha4eHMe apryMeHTa HHTerpana sepO.ATHOCTM 

Q<P- Q<P -
<I>( am ) 11 Aanee Bbi~Hcn.AnH pa3HOCTb (Q¢-Q¢)· nonara.A a<P ~ a,ll, 

't' MHH., 
no Q>opMyile ,lJ, = 2(Qcp-Q!tJ) k . MHH. K • rAe l"'p.- cpeAH.A.A senH4HHa rpaAy11-

1"'p. 

poso4Horo Ko3<l><!>H~11eHTa Ail.A AaHHbiX TnA /HKn/rp/, onpeAe11.AI111 Ml1-
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H~ManbHO ~3MepAeMy~ sen~4~HY A03~ c n~6~M AeTeKTopoM ~3 3TO~ 
rpynnbl. 

Ha pHc.l-3 npHBeAeH~ 3aBHC~MocTH noKa3aHH~ o6ny4eHH~x Tn~ 
cooTseTcTseHHo TLD- 100, ecr "LiF H "TEn~E"; TLD -600 ~ 6 LiF; 
TLD -700 H 7LiF oT speMeH~ xpaHeH~A npH na6opaTopHbiX ycnos~AX. 

Ha f,Hc.4 noKa3aHa 3as~c~MOCTb 4YBCTB~TenbHOCTH Tn~ ecr.LiF, 
6LiF, LiF H "TEn.QE" OT 4~cna Ll~KnOB H3MepeH~~ K raMMa-~3ny4eH~IO 
Ko6anbTa-60. 

Ha p~c.l-4 yKa3aH~ rpaH~Ll~ cny4a~Ho~ norpewHOCT~ pe3ynbTaTa 
~3MepeHHA npH AOBep~TenbHO~ sepoATHOCTH P = 0,95. 
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~ ::: !IJlUili!IH I! !Hll!llijlli!!l!lijllli!J!HI!IH!!!fi!m!!lfi!IJ!I!HlHffiiiijiHijllJ!JIJ!!j! 

~ :~:- ttlHiflWI!Ittf}HqiiHimlfiiiiliiUFI~I!lifiiifinifiliiii!rff!IlhplllijiutHHfHHfq 

l :: :1FilFnHI11!U~ l%f1!!111HII!!I!I1MI~li!II!I! jlll!!fmM1p!HtiijH H1!1lj!pui!I!J 
::: !l!fl! !jl!PHijHH !#l~ll!!l4!l!41Fl!niH!HH ~!l!lj!ll~fHI!~tiP!!jjl41 ~ 

10 20 30 40 50 60 70 80 90 

PHc.4. 3aBIICIIMOCTb 'fYBCTBIIrenbHocrii Tn~ ecr.LiF, TEfl~E, 
6 LiF II 7LiF OT 'fHCJla l\IIKJ10B II3MepeHIIii. 
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06CYmAEHHE PE3YJlbTATOB. BWBOA~ 

AaHH~e Ta6n.1 noKa3~sa~T, 4TO 4yscTs~TenbHOCTb TllA ecT.LiF 
K raMMa-~3ny4eH~~ K06anbTa-60 np~MepHO Ha 20% s~we no cpasHeH~~ 
c 4yscTs~TenbHOCTb~ TLD-1 00 ~ Ha 50~0 - no cpasHeH~~ c "TEllAE". 
4ysCTS~TenbHOCTb K Tennos~M He~TpOHaM jPu-Be ~CT04H~K S napa$~
HOSOM wape A~aMeTpOM 150 MM/ pasHa /10,4+0,9/·10-

2 
HKn/3s, 4TO 

COCTasn.AeT /50-:-60/% OT 4YSCTS~TenbHOCT~-TLD -100. 
4ySCTS~TenbHOCTb 6LiF K raMMa-~3ny4eH~~ K06anbTa-60 pasHa 

np~MepHo 70% oT 4yscTs~TenbHOCT~ TLD -600, a 4yscTs~TenbHOCTb 
K Tennos~M He~TpoHaM - 25% oT 4YSCTS~TenbHOCT~ TLD-600. 

4ySCTS~TenbHOCTb K Tennos~M He~TpOHaM 7 LiF np~MepHO S 3,5 pa-
3a s~we, 4eM 4yscTs~TenbHOCTb TLD-700, a 4ySCTS~TenbHOCTb K 
raMMa-~3ny4eH~~ K06anbTa-60 COCTaSn.AeT 50% OT 4YSCTS~TenbHOCT~ 
TLD-700. 

Pa36poc 4yscTs~TenbHOCT~ AeTeKTopos np~ s~6paHHOM pe*~Me 
TepM~4eCKO~ o6pa6oTK~ He npes~waeT +20%. 

H3 p~c. 1-3 cneAyeT, 4TO <!JeA~Hr TTIA ecT · LiF, 
6
LiF , 

7 
LiF 

~ ''TEllAE'' He npeBblwaeT 15% 3a roA np~ xpaHeH~~ o6ny4eHHbiX Ae
TeKTopos s na6opaTopH~X ycnos~.Ax, 4TO cornacyeTC.A c n~TepaTyp-
HbiM~ AaHHbiM~. 

H3 p~c.4 ~ Ta6n.2 s~AHO, 4TO ~ccneAyeM~e AeTeKTOP~ s~AeP*~-
sa~T 100 ~ 6onee pa604~X 4~KnOB, np~ 3TOM ~X 4YSCTS~TenbHOCTb 
yMeHbwaeTc.A scero Ha 15-20%. 

no nony4eHH~M A03~MeTp~4ecK~M xapaKTep~cT~KaM TllA ecT.LiF, 
6 LiF. 7LiF ~ ''TEJlflE'' vnosneTsoo.A~T Toe6osaH~.AM. noeJJb.A sn.AeMbiM 
K AeTeKTOpaM TaKara T~na S o6nacT~ ~HA~S~AyanbHO~ A03~MeTp~~. 
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PyKon~cb nocTyn~na s ~3AaTenbCK~~ OTAen 
28 ~IOH.A 1983 roAa. 
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TpyA~ Me*AYHdPOAHOro CHMn03HyMa no nonApH3aUHOHH~M 
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1981. 
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¢H3H~ecKHx MeTOAOB AnA peweHHA Hay~HO-TeXHH~eCKHX 
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KacKaHOB r.R., KoMoqKOB M.M. 16-83-452 
)lo3HMeTpHqeCKHe xapaKTepHCTHKH TepMOJ110MHHeCI..l;eHTHblX p;eTeKTOpOB 
Ha OCHOBe ~TOpHCTOrO J1HTHH. 

Pa6oTa BbmonHeHa c u;enb!O cpaBHeHHH p;o3HMeTpHqecKHX xapaK
TepHCTHK TD)l ecT • LiF, "TEDilE", 6LiFH 7LiF. IlpHse.o;eHbi cnep;YJO~e 
XapaKTepHCTHKH 3THX p;eTeKTOpos: a/ qyBCTBHTeJlbHOCTb K raMMa
H3J1yqeHHIO Ko6anbTa-60 H TennoBbiM HeHTpoHaM / Pu-Be HCTOqHHK 
B u;eHTpe c~ephl H3 napa~HHa ,o;HaMeTpoM ISO MM/; 6/ cpep;HHH BenH
qHHa ~OHOBOrO CBeqeHHH; B/ 3aBHCHMOCTb qyBCTBHTeJlbHOCTH OT 
qHcna u;HKJ10B H3MepeHHH; r/ 3aBHCHMOCTh ITOKa3aHHlf o6nyqeHHbiX 
p;eTeKTOpOB OT BpeMeHH XpaHeHHH B na6opaTOPHbiX yCJlOBHHX 
/~ep;HHr I; .o;/ pacqeTHaH senHqHHa MHHHMaJibHO H3MepHeMoH p;03bl. 
IlpHse,o;eHHbie xapaKTepHCTHKH TDJl ecT 'LiF, "TED)lE", 6LiF H 7LiF 
cpaBHHBaJIHCb C aHaJIOrHqHhlMH xapaKTepHCTHKaMH p;eTeKTOpOB 
TLD-100, -600, -700. Bee H3MepeHHH nposop;HnHCb Ha npH6ope 
~HPMbi Harshaw Mo,o;enei1 2000 I A H B/. 3KcnepHMeHTaJ1bHO nonyqeH
Hbie xapaKTepHCTHKH TD)l yp;osneTBOpHIOT Tpe6oBaHHHM HH,IJ;HBH,o;yanb
Hoi"I ,Il;03HMeTpHH H pap;Hau;HOHHOro KOHTPOJ1H OKP'Y)KaJOIIIeH cpep;bl. 

npenpHHT 06beAHHeHHOrO HHCTHTyTa RAePH~X HCCJieAOBaHH~. ~y6Ha 1983 

Kaskanov G.Ja., Komochkov M.M. 
Dosimetric Characteristics of Thermoluminescence 
Fluoride Detectors 

lb-1U-4:>L 

of Lithium 

The aim of report is the comparison of sodimetric characte
ristics of nat'LiF, "TELDE", 6LiF and 7LiF TL-detectors. Detec
tor characteristics reported are as follows: a) response to 
gamma rays (from 6°Co ) and to neutrons (from Pu-Be source 
placed in the centre of a paraffin sphere 150 mm in diameter); 
b) mean value of zero-dose reading; c) dependence of the re
sonance on the number of measurements cycles; d) fading (un
der laboratory conditions); e) lowest detectable dose. The 
characteristics of the nat.LiF, "TELDE" ,6LiF and 7LiF TLD 
reported were compared to those of TLD-100, -600, -700. All 
measurements were performed on a Harshaw (A-;. B) 2000 reader. 
The characteristics of the TLD experimentally obtained satisfy 
the reguirements for application in the fields of personnel 
dosimetry and environmental radiation monitoring. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1983 

IIepeBoA O.C.BHHorpa.o;osoli . 


