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Cnoco6HOCTb TepMOilJ?MHHeCI,\eHTHbiX AeTeKTopos /TJlA/ pa6oTaTb 
8 HMnyiJbCHbiX paAHai,\HOHHbiX nOil.AX C MOII{HOCT.AMH . A03bl AO 
,1 09 fH/C Ill, HaKOniJeHHbiH onbrr' pa60Tbl C ,TaKHMH AeTei<TopaMH12- 71 

cTaB.AT TllA e P.AA ocHOBHbiX cpeACTB A03H~eTpHH HMnynbCHbiX noneii 
. ' 3 ', ' 

H3IlY';leHH.A B AHana30He A03 AO 10 fii 3IleKTpOHHOro, H raMMa-
H3IlY4eHH.A HaP.AAY C WHpOKHM HCnOilb30BaHHeM,HXB MeAIJeHHO MeH.AIO-
II{HXC.A BO BpeMeHH nOIJ.AX H3Ily4eHH.A, , , 

, HccneAOBaHHIO aaeHCHMOCTH,,AoaosoH 4YBCTBHTeilbHOCTH TJlA oT 
3HeprHH <!>oToHoe H MaTepHanoe, oKpylKaiOII{HX AEneKTOPbl, noce.A~qe-
Ho MHoro pa6oT 12- 51• 3Ta npo6neMa paccMaTpHeanacb c T04KH 
apeHH.A HSy4eHH.A 11XOAa' c lKeCTKOCTbl011 A03HMeTpoa· H HHTepnpeTa-
1.\HH noKa3aHHH AeTeKTOpOB, o6ny4eHHbiX B KaKOH-nH60 cpeAe. 

,, 3HepreTH4eCKHe aaBHCHMOCTH <I>YHKI.\HH 4yBcTBHTeilbHOCTH TJlA, 
C pa3Hb1MH (jJHilbTpaMH,OfiiJaAaiOT aHa11H3HpyiOII{eH cnoco6HOCTbiO. npH
MeHeHHe TJlA A11.A cneKTpanbHOro aHa11H3a peHTreHoBcKoro H MRrKoro 
raMMa-H311y4eHHR pea11H30BaHO B pa60TaX 18-101, 

KoppeKTHbiM (i>opManH3~oM eoccTaHoeJieHHR 3HepreTH4eCKHX pac
npeAeneHHH F(E) no noKaaaHHRM AeTeKTopoe RB11ReTCR MeTOA eTa~ 
THCTH4eCKOH pery11RpH3ai,\HH lll-121 peWeHHR CHCTeMbl HHTer.pallbHbiX 
ypaBHeHHH <!>peAr011bMa 1-ro, POAa OTHOCHTe11bHO, l!JYHKI,\HH_ F(E), 

Em ax 

Ni +Si= ( fi(E)·J"(E).dE, 
Emin 

/1/ 

rAe: , N i • Si - noKa3aHHe H norpewHOCTb noKa3aHHR i -ro AeTeK
Topa; E ~in ' E max - rpaHHI,\bl 3HepreTH4_ecKoro HHTepeana; ( i (E)-
3HepreTH4ecKaR aaBHCHMOCTb 4yBCTBHTeilbHOCTH i-ro AeT.eKTOpa. 

npH peweHHH CHCTeMa ypaBHeHHH /1/ IlHHeapH3yeTCR 

N.+S·= ~ L(E.)·F(E':).,1E .• 
lljlJ J J /2/ 

' ' 1121 
nporpaMMHaR pea11H3ai,\H.A n038011ReT peWHTb HeKOppeKTHYIO aa-

Aa4y ./1/ nocne IlHHeapH3ai,\HH /2/ MeTOAO~ CTaTHCTH4ecKOH peryiJR
pH3ai,\HH, ecill-1 HMeeTCR .ia6op 11HHeHHO Heaas~cHMbiX <I>YHKI.\HH ( i (E) 

. H l!JYHKI.\HR F(E) rnaAKaR. . • . 
' ·. B 'liaweH pa6che HccrieAosanHcb 3Hepren14eCKHe · (jlyHKI.\HH 4yBCTBH
ieribtiocTH, (i (E) TLD-100 , cPHPMbl "HARSHAW" 13-41, noMell{eHHbiX sa 
Pcl311H4HbiMH nor IlOTHTe11RMH,, H3 Te<!>IJOHa,, a1110MHHHR, lKe11e3a, CBHHI,\a 
c' 1,\eni.K:i a·oaMOlKHor:o HX HcnonbaosaHHR A11R soccTaHosneHHR 3Hepre-
TH4eCKHx pacnpeAe11eHH~ raMMa./TOpM03HOro/-H311Y4eHHR, ' . . 

-.~ 
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H3t1EPEHHSl H 06PA60TKA PE3YJlbTATOB 

HaMepeHHR 3Ha4eHHH ~YHK4HH 4yBCTBHTenbHOCTH AflR HecKonbKHX 
3Ha4eHHH 3HeprHH raMMa-KBaHTOB npOH3BOAHflHCb Ha H30TOnH~X HC
T04HHKax. B Ta6n. 1 npHBeAeHbl OCHOBHble xapaKTepHCTHKH HCnOflb30-
BaHH~X H30TOnOB 0 3aHMCTBOBaHH~e H3 cnpaB04HHKa~3~ 

AeTeKTop~ npRMoyronbHOH ~opM~ co cTopoHOH KBaApaTa 1/8 A~H
Ma H Ton~HHOH 0,9 MM noMe~anHcb s Kancynax H BHYTPH csHH40Boro 
6noKa Ha paanH4HbiX rny6HHax. UHnHHAPH4eCKHe Kancynbl HMenH yr
ny6neHHR AHaMeTpOM 5 MM H BbiCOTOH 1 MM. Ton~HHbl nepeAHHX CTe
HOK, o6pa~aeMbiX K HCT04HHKy l-i3ny4eHHR, npeACTasneHbl B Ta6n. 2. 
Ton~HHa 3aAHHX CTeHOK Kancyn npHMepHO pasHa nepeAHHM, BHeWHHH 
AHaMeTp -OKOflO 1 CM. CBHH40BbiH 4HflHHAPH4eCKHH 6noK HMen AHaMeTp 
190 MM H TOfl~HHy 70 MM. no.KOH4eHTPH4eCKOH OKpymHOCTH paAHYCOM 
50 MM pasHoMepHo, Ha paaHy~ rny6HHY npocsepneHo 10 yrny6rieHHH 
AHaMeTpOM 5 MM. Ton~HHbl- CBHH4a .OT nnOCKOCTH 'Kpyra, o6pa~aeMoro 
K HCT04HHKY H3fly4eHHR, AO nnocKoro AHa yrny6neHHR TaKme yKaaa.:. 
Hbl B' Tafin, 2. MHHHMaflbHaR TOfl~HHa' 0, 53 r /cM2 COOTBeTCTByeT TOn
~HHe flHCTOBOrO CBHH4a,- nnOTHO nepeKpbiBalO~ero CKB03HOe OTBep
CTHe s 6noKe. AeTeKTop~ yKnaA~BanHcb nnoc~ocTb~ Ha'AHO yrny6-
neHHH, H OTBepCTHR Ha BC~ rnyfiHHy 3aT~KanHCb CB~H40B~MH npo6-
KaMH, KOTOPble ~HKCHposanH AeTeKTOpbl, · . 

npH o6ny4eHHH AeTeKTOpOB Ha HCT04HHKaX 170Tm ·, 137 Cs- H 6 Dco 
HCnOJlb30BanCR CTaHAapTHbiH .i<on-IiHMa4HOHH~H yaen 114/ C AHaMeTpOM 
KOflflHMaTOpa 60 MM, KOTOp~H B MeCTe 06ny4eHHR AeTeKTOpOB o6ecne-
4HBan nonepe4HY~ HeOAHOPOAHOCTb nonR H3fly4eHHR B npeAenax AO 
5%. 0cTanbH~e HCT04HHKH HCnOnb30BanHCb B OTKp~TOH reoMeTpHH. 
oeTa-4aCTH4bl 170Tm 3KpaHHpOsanHCb flHCTOM an~MHHHR TOfl~HHOH 
1 , 5 MM, eCflH o6ny4aflHCb AeTeKTOpbl B Te~nOHe, an~MHHHH H 3a 
CBHH40BbiM nornOTHTeneM- TOfl~HHOH 0,53 r/cM2, · 

06pa6oTKa TilA npoH3BOA~macb Ha npH6ope cepHH 2000/A+B/ ·~HPMbl 
"HARSHAW". PeaynbTaTbl H3MepeHHH /H pac4eTos/ HOpMHposanHcb 
Ha 4YBCTBHTeflbHOCTb AeTeKTOpos,·coOTBeTCTBYIO~y~ 1 HaHOKYflOHy 
noKa3aHHR perHcTpHpyiD~ero npH6opa npH o6ny4eHHH AeTeKTOpos B 
Te~nOHe HCT04HHKOM 137 Cs 3Kcno3H~HOHHOH A030H 2. 58 ·1 o-4 J<n/Kr 
/1 peHTreH/. AflR KamAOrO H3 HCnOflb3yeM~X AeTeKTOPOB YCTaHaBnH
aanCR HHAHBHAYanbHbiH rpaAYHPOB04HbiH K03~~H4HeHT. 

0CHOBHOH BKnaA _B norpeWHOCTb peaynbTaTOB H3MepeHHH BHOCHflH 
nacnopTHble norpeWHOCTH aKTHBHOCTeH HCnOflb3yeMbiX HCT04HHKOB 
/60%-90% _a6con~THOH cpeAHeKBaApaTH4HOH norpeWHOCTH onpeAeneHHR 
4yBCTB~TeflbHOCTH AeTeKTOpoa/. 

npH onpeAeneHHH 4YBCTBHTeflbHOCTH AeTeKTOpOB AflR OAHOro 3Ha-
4eHHR 3He-prHH c noMO~b~- HCT04HHKOB, HMe~~Hx HecKonbKO nHHHH, 
Aenanocb B~4HTaHHe BKflaAa. B peaK4H~ AeTeKTOpa AOnOflHHTenbHbiX 
raMMa-nHHHH ~ HCnOflb30BaHHeM a6con~TH~X 3Ha4eHHH 4YBCTBHTenb
H0CTH, nony4eHHbiX Ha MOH03HepreTH4eCKHX H30Tonax, flHfiO OTHOCH-
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TenbH~X 3Ha4eHHH 4yBCTBHTenbHOCTeH AnR pa3nH4H~X nHHHH, nony-
4eHH~X paC4eTHbiM nyTeM /CM. HHme/. 4yBCTBHTenbHOCTb AeTeKTO
pos, onpeAeneHHaR no HCT04HHKY 60co, npHnHc~sanacb 3HeprHH 
1250 K38. 

PAC4ET H 06CYm~EHHE PE3YflbTAT08 

8 pac4eTaX Q>yHKI.IHH fi (E) HCnOnb30Banocb' OTHOWeHHe nornOlJ.!eH-
HOH A03~, nepeAaHHOH rn~. K A03e B OKpyma~ll!eH AeTeKTOp cpeAe 

D TJJ,l:l .115/ - · 
f = • 8 pa6oTe 3HepreTH4eCKaR 3aBHCHMOCTb 3TOrO OTHOwe-

Dc · 
HHR f(E) paCC4HTaHa AnR pa3nH4HbiX cpeA H 6nH3KOrO no TOnlJ.!HHe 
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Tfl~ 7LiF c paaMepaMH 1xlx6 MM3• :ha aasHCHMOCTb HCnonbaosanacb 
AnR pac4eTa Q>yHKLIHH 4YBCTBHTenbHOCTeH HaWHX AeTeKTOpos no Q>op-· 
Myne 

dE)_= a-E·,_Ea.£!~)~f(~ _ 
K(E) · -~ ./3/. 

) 

rAe l!ac(E) - Ko3$<I>H1.1HeHT nornol!leHHR 3HeprHH raMMa:-Hany4eHHR·· 
s cpeAe /16/; K(E) - KpaTHOCTb ocna6neHHR nornolJ.!eHHoi1 A03~ 8 cpe-

. Ae nornoTHTenR AnR 3HeprHH E; a. - rpaAYHPOB04Hbll1 K03<I><I>HI.IHeHT. 
K(E)= ellt(E)·~ , rAe ·tt tCE) - Maccosbri1 K03<I><I>HL!HeHT ocna6neHHR 
raMMa-Hany4eHHR s cpeAe nornoTHTenR,- a x - era :TonlJ.!HHa.' nona
ranocb, 4TO A030Bbre Q>aKTop~ HaKonneHHR s HaweM cny4ae OTnH4a-
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~TCR OT eA~H~~~ He 6onee, 4eM Ha norpeWHOCTb pac4eTa ~ ~a
MepeH~H. 

PeaynbTaT~ pac4eTOB ~ ~aMepeH~H, npeACTaeneHH~e Ha p~c.1 
~ 2, cornacy~TCR e npeAenax ow~6oK ~aMepeH~H. B Ha6ope $YHK
~~~ Ei (E) ~MeeTCR PRA cy~ecTBeHHo n~HeHHo-Heaae~c~MbJX e A~ana
aoHe 3Hepr~.:i oT AeCRTKOB K3B AO HeCKOnbK~x M3B. Bee $YHK~H~ 
~Me~T noH~lKeHHY~ 4YBCTB~TenbHOCTb B paHOHe 100 K3B. 3TO YXYA-, 
waeT B03MOlKHOCT~ BOCCTaHOBfleH~R 3HepreT~4eCK~X pacnpeAeneH~H 
e w~poKoM.A~anaaoHe 3Hepr~.:i. Hcnonb39BaH~e $yHK~Hi1 E (E) TepMo~ 
n~M~Ho$0poe c 6onbWHMH aTOMH~MH H·oMepaMH, HanpHMep Ca.So 4 (Dy) 117/ 
H BaS0 4 (Eu) 118 ~ BHAHMO, yny4WHT B03MOlKHOCTb BOCCTaHOBfleHHJ:i 
cneKTpOB a··o6nacTH 3HeprHH AO HeCKOflbKHX COT K3B H B ·o6nacT~ 
10 M3B. 

AaTop~ C4HTa~T nepcneKTHBH~MH B03MO>KHOCTH HcnonbaoaaHHR 
. $yHK~~H 4YBCTBHTeflbHOCT~ Ei (E) paCCMOTpeHHOrO Knacc.a AnR BOC
CTaHoaneH~R 3HepreTH.4eCKHX .pacnpeAeneHHH raMMa /.TopMo3Horo/
Hany4eHHR B.AHanaaoHe OT HeCKOflbKHX AeCRTKOB K3B AO HeCKOflbKHX 
M3B npHMeHHTenbHO K aaAa4aM A03HMeTpHH~ aa~HT~ H o~eHKaM pa
AHa~HOHH~x Harpy30K Ha MaTepHan~. 
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