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AJOSUMETPIB Y SMIITAHUX
HEUTPOHHUX TA TAMMA-ITIOJIAX
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OnucaHo pe3yabTaTH JOCIHIKEHHS TEPMOJIIOMIHECIEHII CTaHAAPTHUX JO3H-
MetpiB Harshaw tuny 8814/7776 ta 8806/6776 Albedo Neutron y 3MimaHux
HEWTPOHHUX Ta TaMMa-MoJISIX, MPOBEJICHOTO B paMKaxX MIKHApPOJHOI'O IHTEp-
kamibpyBanast MATI'ATE. OnineHo 37aTHICTE OKPEMHUX BHIIIB JO3UMETPIB Ta J1030-
BHUX QJITOPUTMIB OI[IHIOBATH JIO3W y CKJIQJIHMX TOJAX omnpomiHeHHS. OTpuMaHi pe-
3yJBTATH € aKTyaJbHUMH B KOHTEKCTI MIEPEOCHAIIEHHS TO3UMETPUIHNX CITYkKO YK-
paiHu Ha CydJacHi aBTOMaTHYHI CHCTEMH iHAMBITyaJbHOTO MOHITOPHHTY Ta PO3IIH-
PEHHS HOMEHKJIATYpPH JO03UMETPUYHUX BEJTNYHH, [II0 BU3HAYAIOTHCS.

Beryn

[Ipobmema 1HAMBITYaJIBHOI JO3UMETPIi
HEHUTPOHHOTO ONPOMIHEHHS € HaJI3BHYAHO
CKJIQJHO0, IIOHAaMEHIIIe, Yepe3 JIB1 MpUYH-
Hu. llo-mepiie, BIiArYK ICHYIOUHX J103U-
METPiB € 3MIHHOIO BEJIMYMHOIO 1 CYTTEBO (Ha
MOPSIIKY BEJIMYUHU) 3aJICKUTh BiJl €HEprii Ta
KyTa TaJiHHA HEHTPOHHOTO BHUIIPOMIHIO-
BaHHs. llo-mpyre, 103UMeTpUyHI BEITUYUHH,
K1 BUKOPHUCTOBYIOTHCS JUIsl HOPMYBaHHS 1
KOHTPOJIIO ONIPOMIHEHHS JIOJUHU (e(EeKTUB-
Ha J103a, CKBIBaJIEHTA /103a) 3aJIeKaTh Bif T.3.
pamiamiiiHuX 3BaXyHOUHUX (aKTOPIB Wg, fKi,
3QJICKHO BiJ €Heprii HEHTPOHHOTO BH-
POMiHIOBaHHS, Ha0yBalOTh 3HAUYEHHS BiJ 5
10 20 [1] (manpuknan, wg 1ist GOTOHHOTO Ta
eJIGKTPOHHOTO BUIIPOMIHIOBAHHS € HE3MiH-
HUM 1 nopiBHIOE 1). Ceplio3HOI MpaKTH4-
HOIO TPOOJIEeMOI0 € KaniOpyBaHHS HEUTPOH-
HUX JIO3UMETPIB, OCKUIBKH JIMIIEC HAMOUIbII
PO3BHHEHI KpaiHU MarOTh BiJIIOBiJIHE yCTaT-
KyBaHHSl JUIA KaixiOpyBaHHsS JO3UMETPIB Y
IIMPOKOMY Jliara3oHi €Hepriii HeWTpOHiB.
Taki 0cOOIMBOCTI 3HAYHO YCKJIQJHIOIOTH BHU-
3HAYEHHs /103 HEUTPOHHOTO ONPOMIHEHHS,
0COOJMBO TIPHW OINMPOMIHEHHI Y 3MIIIaHUX
ramMmma-HeUTPOHHHMX TOJISIX.

3 1991 poxy HaykoBo—nocnigHuii iHCTH-
TYyT paAialliiHOTO 3aXHUCTy BHUKOPHCTOBYE
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JUTSL THIUBIyalbHOTO JO3UMETPUYHOTO KOH-
TPOJIIO aBTOMaTu3oBaHy cuctemy Harshaw
8800 3 mosumerpamu tumy Harshaw 8814.
Ha croromHimHiii 1eHp JaHa CUCTEMA € Jie-
(akTO CBITOBHM CTaHIApPTOM CEpeJl aBTOMa-
TH30BaHUX TepmortominecueHTHUX (TJI) mo-
3UMETPUYHUX CHCTEM, SIKa 3aJ0BOJIBHSE yCi
CydacHi Ta MEPCHEeKTUBHI BUMOTH 10 JI03H-
METPUYHOTO KOHTPOIIO NEpCOHATYy 1 J0-
3BOJISIE BUMIPIOBATH /103y 30BHIIIHBOTO OII-
pominenHss Hp(10), nmo3y ompomiHEHHs
kpumtanuka oka Hp(3), mxkipu Hs(0.07) Bix
ramMma-, 0OeTa-, pPEHTIeHIBCHKOTO Ta HEM-
TPOHHOTO OIPOMIHEHHS B MIUPOKOMY Jiiara-
30HI eHeprii. L{g cuctema mo3BoIsIE 3aBaH-
TaXUTH U 00pobutu Biapazy 1400 cnaiimis
J03UMETPiB 31 mBUAKICTIO 120 mo3uMeTpiB
Ha TOJUHY. Pe3yiabpTaTt BUMIpIB Bigpasy Ie-
penarThCs Y KOMIT' FOTEP 1 TaM 30epiraroThbCst
B €JIEKTPOHHOMY BUTJIAMI. Hamr mo3umerpu
BUKOPUCTOBYIOTHCSI MEAMYHUMHU TPAIliBHU-
KaMM, SIKI MpaliolTh 3 JKepellaMd BH-
MPOMIHIOBAHHS, Ta BUKOPHCTOBYBAJIHCS B
ymoBax 00’ekta “Yipurrs” [2].

Marepiaau Ta MeTOaH

CrangapTHHUI JO3UMETP CKIIATAETHCS 31
ciaiiga (Puc.l) 3 yotupma xopcTko 3adik-
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coBanumu TJI enemeHTamMM Ha OCHOBI
13otomniB LiF Ta xopmyca 3 HaOopoM pi3HHUX
JO3UMETPUYHUX (PUIBTPiB. 3YUTYBaHHS IO-
3UMETPIB 3A1MCHIOETHCS B aTMoc(epi Harpi-
TOTO rasy (a30T BUCOKOTO CTYIEHS OYHCTKH),
mo 3a0e3rnedye BHUCOKY BIJITBOPIOBAHICTH
pE3yNbTATIB Ta JOBTOBIYHICTH JIO3UMETPIB, a
3aBASKH IEe W 1HIWBIAYyadbHOMY KalliOpy-
BaHHIO KOXXHOTO €JIeMEHTa JI03UMeTpa 3a-
0e3meuyeThcsl CTaHIapTHA MOXHOKa BIATBO-
peHHs BUMipoBaHb MeHIIe 2 %. Jlo3umerpu
MarTh JIIHIHHUA [dianma3oH BHUMIPIOBaHb B
inTepBani 10 mxI'p — 10 I'p (1 mpax — 1000
pam), a Ha AULTHIT HemiHIAHOCTI — 10 20 I'p.
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Tak, 103UMeTp-IHAUKATOP HEHTPOHHOTO
onpomMideHHsi Harshaw  8814/7776 ckia-
maeThes 31 ciaiina, mo Mae 3 TJI enementu
Ha ocHoBi 'LiF (TJI/I-700), sSKuif € HedyT/IH-
BUM JI0 HEHTPOHHOTO OIPOMIHEHHS 1 OJTHOTO
— SLiF (TJI-600), YyTJIUBOTO JO HEUTPOH-
HOTO OIPOMIHEHHS, a TaKoX Kopmyca 3 4
dinsrpamu: 1) mractuk ABC (242 mr/em?) i
Cu (91 mr/em®) — st peectpauii GOTOHIB
HU3bKOI €Heprii; 2) TKaHWHOCKBIBAJIICHTHUN
mractuk ABCHIT®E (1000 mr/cm®) — BH-
3HAYEeHHS TJIMOMHHOI J103H; 3) BIKHO, 3aKpH-
Te Maiimapom (17 mMr/cM?) — o3a Ha WKIpy;
4) mracruk ABC (300 mr/cm?) — nosa Ha
KPHUIITAIUK OKa.

Jlo3uMeTp 1HIIOTO THUITY, TMPU3HAYCHUMA
JUTSL KUTBKICHOTO BU3HAYEHHS JJ03M HEHTPOH-
Horo onpoMineHHs1 — Harshaw Albedo Neut-
ron 8806/6776 — cknagaetbes 3 aBox TJIJI-
700, nBox TJIZA-600 Ta cremiaabHOTO ajlb-
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O6enHoro xopmyca. OngHa mapa 3 pi3HHX ee-
menTiB Mae dinbtp ABC (70 mr/cm?) Ta Cd
(395 mr/em?), inma — ABC (300 mr/cm?). Ha-
SBHICTh HEHTPOHHOTO OMPOMIHEHHS BH3HA-
Y4aeThCs 32 JIOTIOMOTOIO CIEHiaIbHOTO ajro-
pUTMY 3a PI3HMIICI0 MK TMOKa3aMH JIeTEK-
TopiB 'LiF (HEYyTIMBOTO 1O HEHTPOHHOTO
ompominenns) ta ‘LiF. OcoGmuBicTio airo-
pUTMY € Te, IO BiH JO3BOJSE HE Kajio-
pyBaTu JIO3UMETP B CHEHUBIYHUX HEUTPOH-
HUX TONAX (€TAJIOHU SKHUX BIACYTHI B YK-
paini!), a BHUKOPUCTOBYBATH MJisi KamiOpy-
BaHHS TUIBKM €TaJOH TaMMa-BUIIPOMIiHIO-
BanmHs 'Cs.

Y 2003-2005 pokax mia erigoro
MAT ATE Oyno mnpoBeaeHO MiXHApOIHE
KamiOpyBaHHS 1HIUBIAYaJIbHUX JTO3UMETPIB,
MOKJIMKAHE OI[IHUTHU 3JaTHICTh JO3UMETPUY-
HUX CHUCTEM DI3HUX THUIIB BU3HAYATH JO3H
raMma- Ta HEHUTPOHHOTO OINPOMIHEHHS Yy
3MmimaHux noisx. [lix 9ac MiKHApOIHOTO
IHTepKaIIOpyBaHHS JO3UMETPU OIMPOMIHIO-
BajKch y nabopatopisix Himeuunnu (PTB)
ta ®panuii (IRSN) poronamu i1 HeliTpoHAMEU
pI3HUX eHeprii Ta miJg piI3HUMH KyTaMu
MaJIIHHS MMOTOKY BUIIPOMiHIOBaHHS. B iHTEp-
KaniOopyBaHHi OpaB y4yactb 31 ydacHUK, ce-
pen skux 20 BHUKOPUCTOBYBAJIU TEPMO-
moMinectieHTHi go3umerpuyHi (TJIML) cuc-
temu; 3 — komOinarmito TJI mosumeTpiB Ta
TPEKOBI JETEKTOPH; 2 paniodoToomi-
HECIICHTHE CKJIO /U (DOTOHIB Ta TPEKOBI Je-
TEKTOPH JUIsI HEHUTPOHIB; | — TIJIBKU TPEKOB1
NETEeKTOpH; S5 yaboparopiii HE HaJgadu 1H-
dhopmartii mpo 103UMETPH.

PoGoty Oyno posapiieHo Ha 2 erTamnu.
KoxeHn ydacHUK HajaBaB ISl OPOMIHEHHS
no 20 mo3uMeTpiB Ha KoxkeH eram. Ha mep-
mid (aszi mo3uMeTpu onpomiHBaIHUCT B 16
3a37aleriib BIJOMUX IS YYACHHKIB MOJSX,
a came:

TEIJIOBI HEUTPOHW,

MOHOEHEPIreTUYHE HEHUTPOHHE OMpPOMi-
HEHHsI Ha TPUCKOPIOBaYl 3 EHEPrisiMH
70, 144, 565, 1200, 5000 xeB;

JKEpeIo B2t MIpU OMPOMIHEHHI Tif KY-
tamu 0°, 45°, 60 °;

mxepenno Am-Be;

mwreperno “°Co (cepis S-Co) 3 mo3zamu 1,
5 Tta 50 M3B;
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peHTreHiBcbke ompomiHeHHsa cepii ISO
W-250;

smimani nonst Cf + S-Co, HeHTpoHHE
565 keB + S-Co

TPU JO3UMETPH BHKOPHCTOBYBAIUCH K
TPaHCHOPTHO-(POHOBI OKpPEMO ISl KOX-
HOI 3 J1abopaTopiii, Ae MPOBOAUIOCH OTI-
POMIHECHHSL.

Ha npyriii ¢a3i npoBoamiocs Mojaento-
BaHHS POOOYMX IOJIB, OYyJIO OIPOMIHEHO O
10 mo3uUMeTpiB KOXKHOTO yYacCHHKA y TaKUX
HOJIAX:

CANEL — mozens po604oro mnosis;

22Cf (D,0 — moderate) — moe, sIKe MO-
JIeITI0€ aBapilo KPUTUIHOCTI;

YUCTI PO3CisAHI MOJSA 32 TIHBOBUM KOHY-
coM;

3MilIaHi TOJIs.

[Ipu 1pboMy napameTpu MOJIA ONPOMi-
HEHHsI JIMIIAJIACS JJISI YYaCHHUKIB HEB1JOMH-
MH, 110, BJIACHE, JOAATKOBO YCKJIaJHIOBAJIO
3aBJlaHHS BU3HAYCHHS JO3H.

Pe3ybTaT T2 00roBOpeHHs

Sk Oyno 3a3HaueHO BUINE, HA JIBOX €Ta-
nax iHTepkaniOpyBaHHA Hama jaboparopis
Opana y4acTh 13 JBOMA Pi3HUMHU THUIIAMH JI0-
3UMETPIB — 1HAWKATOpaMU HEHUTPOHHOTO OIl-
pominenHs Harshaw 8814/7776 ta Bumipro-
Bauamu Harshaw Albedo Neutron 8806/6776.

Ha nepmmii eran HJII P3 GpaB yuacts y
IHTEepKaiOpyBaHHI 3 J03UMETpaMHU-1HAUKA-
topamu Harshaw 31 cialimamu 7776 B xopiny-
cax tumy 8814. Yci gozumerpu Oyno on-
POMIHEHO B KIHIII YE€PBHS — Ha MMOYATKY JIMII-
Hs 2003 poky. lloitHO 103UMETPU TOBEPHY-
JUCH y 1ab0paTopiro, iX OyJI0 3YMTaHO Ha aB-
ToMaTH30BaHOMY 3uuTyBadi Harshaw 8800.
Po3paxyHku mpoBoamiHCS 33 aITOPUTMOM
NVLAP [3], a 3MiHa 9yTJIMBOCTI JI03UMETpa
(beminr) xopekTyBamacsi 3a aNrOPUTMOM
Hanford. Pe3ynpratn nanux BUMIpiB HaBeze-
HO B Tabmwmi 1. Sk BumHO 3 Tabmuii 1 (psaku
1-6) Ta puc.2, Binryk TJI enemeHnTa Ha OCHOBI
SLiF JTy’Ke CHIILHO 3aJICXKHTD BiJl €HEpril Heil-
TpoHiB.  Ockinmbku  go3umerp  Harshaw
8814/7776 ™ae TUTbKU OIUH €JIEMEHT, 4yT-
JMBUNA 10 HEUTPOHIB, TO MU OyIH HE B 3MO31
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OLIHUTH CHEPril0 MaJalyuux HEUTPOHIB Ta
BBECTH BIAMOBIIHUMA KOCMIIIEHT TOMPABKH.
IIpu onmpoMiHEeHHI BIAKPUTHMHU HEHUTPOHHHU-
MU JDKEpeIaMHu IMiJl Pi3HUMU KyTaMu (Talim-
ua 1, paaku 7-9 ta puc. 3) TJI nozumerpu
MOKa3aJld BIIMIHHUMA pe3yibTaT, OCOOIMBO y
NOPIBHSHHI 3 (DOTOIITIBKOBUMHU J03UMETpa-
MH, SIKI BUKOPUCTOBYBAJIMCH JIE€IKUMHU 3
YYaCHUKIB 1HTepKaniOpyBanus. Ilpu iHTep-
MpeTarlii pe3y/abTaTiB CIIiJ] 3BaKaTH HA T€, 110
gepe3 AyKe CHIIbHY €HepreTHUHY 3aJIeXKHICTh
BIITYKY, /TS BU3HAYEHHS JJ03H BiJ KOKHOTO 3
JpKepen HeoOXiTHO HPOBOAMTH BiANOBiIHE
kaniopyBanHa. Ha mpaktuui Take ,,igeanizo-
BaHe” MNPUITYLIEHHS MOJKJIMBE JIUILIE YaCTKO-
BO, OCKUJIBKH 3QJICKHO B1Jl yMOB OITPOMIHECHHS
Ha poOOYOMY MICIi Ta THITYy JKepena MpU
npodeciifHoMy OINPOMIHEHHI MOXXKHa Tepe-
0a4uTH TUNIOBUH CIIEKTP HEMTPOHHOT'O IOJI,
ajie CuJIbHA EHEepPreTUYHA 3aJICKHICTh HaBITh Y
MeKaxX OJIHOTO KJIaCy yMOB OIPOMiIHEHHS Biji-
OMBAETHCS Y HAA3BUYANHO BEIMKIA MOXUOIT
OLIIHKH JI031 HEUTPOHHOTO OMPOMIHEHHS.
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Puc. 2. 3anexnicTts Biaryky TJI enemeHTa Ha OCHOBI
°LiF Bin eHeprii HeHUTpOHIB. 3a OJWHUIO B3SITO
BiAryK Ha HeHTpoHHe onpoMineHHs ~ Cf.

Crniz BiI3HAUUTH, MO ISl HOTOHHOTO Ta
PEHTTEHIBCHKOTO OMPOMIHEHHS MijJ PI3HUMHU
KyTaMH MH OJIEpXKaIi BIIMIHHUHN Pe3yJIbTaT
(tabmuust 1, panku 11-14 ta puc.3), yum
MIATBEPJIUIN  pPe3yJIbTaTH  MIKHAPOIHOTO
iHTepKaniOpyBaHHs Y (POTOHHUX MOJAX, SKE
npoBoguiioce MAI'ATE B 1996 — 1998 po-
kax, ae Hama TJIJ] yctanoBka Harshaw 8800
(CHIA) 3 no3umerpamu tumy 8814/1111 mo-
Kasaja Halikpamui pesynbrar cepen TJIJL
CHUCTEM Ta 3alHsIa JAPyre MICIe cepell yCix

CUCTEM.
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Ta6mumms 1.
Pesynbrartu nepmioi ¢a3u iHTepKaniOpyBanHs a1 1o3uMeTpiB tTuiry Harshaw 8814/7776.

ETanonsne on- BuwmiproBanus Biaryk
POMIHEHHS
Ne | Xapakrepucruka nosust |H, H, H M, M, M R, R, R
(Mm3B) |(M3B) |(M3B) |(M3B) |(M3B) |(M3B)
1 |Tena0B1 HEUTPOHU 3.19) 0.11} 3.30{ 310/ 0.82] 311| 97.2|7.3494.16
2|70 xeB 0.75 0.01, 0.76] 10.0, 0.04 10.1f 13.39] 5.33/13.31
31144 xeB 1.51) 0.02] 1.53| 7.06] 0.11] 7.17| 4.68| 7.28 4.70
4/565 keB 236, 0.02| 2.38| 3.87 0.07] 3.94] 1.64 2.97| 1.65
5/1.2 MeB 3.85| 0.04] 3.89] 4.34| 0.12] 446 1.13]3.12) 1.15
65 MeB 3.30/ 0.03] 3.33] 1.21| 0.04] 1.25| 0.37/ 1.21 0.38
7/7*Cf, 0° 4.00 0.15] 4.15] 3.99| 0.17 4.16] 1.00 1.12] 1.00
87°Cf, 45° 4.00, 0.15 4.15] 3.60 0.62] 3.61| 090 1.08 0.87
9/7*Cf, 60° 4000 0.15 4.15| 3.38 0.16 3.54| 0.85 1.05 0.85
10/ Am-Be 1.50/ 0.13] 1.63| 0.88 0.19) 1.07[ 0.59 1.42| 0.66
11{W-250 5.00 5.00 0 4.9 0.98
12|S-Co 1.00/ 1.00 0 0.98 0.98
13|S-Co 5.00 5.00 0 5.04 1.01
14/S-Co 50.00, 50.00 0 509 1.02
15/7*Cf+S-Co 2.00 250 4.50] 125 1.92] 3.17| 0.63 0.77| 0.70
16565 xeB +S-Co 225 2.50] 4.75| 245 2.02| 4.47] 1.09 0.81] 0.94
20 L \ = Ro yY4acHUKA y JOCUTh Pi3HOMAHITHHX MHOJSX,
15 +R 10 IMITYBaJIM Pi3HI MPAKTUYHI CUTYalii, Ha-
£ \ ! kk/' MPUKIIAJl, TIOBHICTIO PO3CisTHE BUIIPOMIHIO-
g " .\A—\ !A BaHHs y CUIBHO €KPAaHOBAHUX YCTAHOBKAaX,
05 = cCUTYyaIlis aBapii KpUTHYHOCTI TOIIIO.
ol o | Junst ydacti y apyromy etami iHTep-
$89898 SEEF SSSS HS KaJiOpyBaHHs BUKOPHCTOBYBAJINCS I03UMET-
é@@}}i«f o (%3\9&6‘653\4* N 5‘5@;‘5 pu 000X CHCTEM — BUMIpIOBadi HEHTPOHHOI
o@,f v Wté\'(gf no3u Harshaw Albedo Neutron Dosimeter
S ® 8806/6776 (pesynbratd auB. Tabm. 2 Ta

Puc.3. Pesynmpratu 1-i ¢a3u iHTepkaniOpyBaHHS HO-
sumerpiB Tuny Harshaw 8814/7776 mist pi3HEX yMOB
ONPOMIHEHHS, ¢ Rg — BIAXWICHHS TaHWX BHUMIpIO-
BaHb BiJl €TaJOHHOTO OMPOMIHEHHS IS 03U Bif
raMMa-onpoMiHeHHA, R — U1 CyMapHOI JO3H Bif
HEHTPOHHOTO Ta TaMMa-ONpPOMiHEHHS. Biaryk s
OKpEeMHX Cepiii HN3bKOCHEPreTHYHUX HEHTPOHIB BU-
XOJIUTh 3a MEXi JianazoHy rpadika — AuB. pe3yibTa-
TH B TabI. 1Ta puc. 2.

Ha npyriit ¢a3si, mig yac sKoi mpoBOAM-
JIOCh MOJETIOBAaHHS pPOOOYMX IOdiB, Oyio
onpoMideHO 1o 10 mO3UMETPIB KOXKHOTO

puc.4) Ta IHAUKATOpPU HEUTPOHHOI J03H
8814/7776 (pe3ynbratm auB. Tabm. 3 Ta
puc. 5). Cnin 3ayBaKuTH, IO 3aBJIaHHS BU-
3HAYeHHS 1HIUBIIYaIbHUX 103 HEHTPOHHOTO
OTIPOMIHEHHS B 3a3JaJICTiIb HEBIJIOMHUX II0-
JSIX ONMPOMIHEHHS Y BHIIQJKy Hamoi yiabopa-
TOpii YCKIIaJHIOBAJIOCH THM, IO B YKpaiHi
BIJICYTHI HEWTPOHHI €TaJOHU 3 pI3HUMHU
E€HEpreTHYHUMH Ta KYTOBUMH XapaKTepHu-
ctukaMu. Tomy pe3ynbTaTtu 34UTYBaHHS J0-
3UMETPIB 0OPOOISITUCS 32 JOTIOMOTOIO aJIro-
putmy WinAlgorithm 8806, sikuii tocTaTHHO
6yuo BimkaniGpysary mume B o *'Cs. Ta-
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KUM 4MHOM, Ha Apyriit ¢a3i HAI P3 Bucty-
nuB y Tectax i3 Aoma tunamu TJI/ mo3m-
METpiB, OJIMH 3 SKUX IPYHTYETHCS Ha allb-
OCMHOMY TPHHIUIN, SKHH TOKa3aB JeIIo
Kpalluii pe3ynbTaT 3aBASKU CHEIiaIbHUM
birbTpaM Kopmyca no3umerpa (puc. 4 Ta
puc. 6) Ta OUIBII TOCKOHAJIOMY aJITOPUTMY.

3BMUAalfHO Ha MPAKTHUL BHUMIpPIOBAa4Y HEH-
TpoHHOi nmo3u Harshaw Albedo Neutron
Dosimeter 8806/6776 BUKOPHUCTOBYETHCS B
napi 3 yHiBepcaibHUM Jo3uMeTpom Harshaw
8814/7776, mo ocHameHud (UIbTpaMu ISt
BUMIPIOBAaHHS  JO3MMETPUYHHX  BEJIHMYUH
Hp(10), Hp(3) Ta Hs(0.07).

TaOmumms 2.
Pesynbratu qpyroi ¢azu inTepkaniopyBanss 11 1o3uMeTpiB Turry Harshaw 8806/6776.

Etanonne BuwmiproBanus Biaryk
OTPOMiHEHHS
Ne Xapakrepuctuka nons |H, H, H M, M, M R, Ry R
(M3B) |(M3B) |(M3B) |(M3B) |(M3B) |(M3B)
1/CANEL / 0° 3.00f 0.30] 3.30f 6.40 1.13| 7.53{2.13 3.77| 2.28
7\ CANEL+W250 / 0° 1.55/ 2.16/ 3.71| 3.57 2.75| 6.32{2.30 1.28 1.71
4/Po3cisiHi HEUTPOHW/ 1SO 1.70/ 033 2.03| 4.99 0.89| 5.88/2.94 2.70 2.90
5|Cf+posc. meitp. / 0°+iso 1.70[  0.29, 1.99| 3.64 0.65| 4.29/2.14 2.26 2.16
2/Cf/0° 2.000 0.27| 2.27| 2.04 042 2.46/1.02/1.58 1.09
3/Cf /+-75° 1.30/ 0.18 1.48f 1.01 0.24] 1.25/0.78 1.30/ 0.84
9/Cf+Cs /60° 0.80, 2.13| 2.93] 0.75 2.09] 2.84]/0.94 0.98 0.97
10|Cf+Cs / +-75° 1.30, 099 2.29( 1.28 1.03| 2.31{0.98 1.04] 1.01
8W250/0° 0.00, 3.00/ 3.00{ 0.00 3.25| 3.25 1.08| 1.08
6/Cs+6,6 MeB / 0° 0.00, 3.00/ 3.00{ 0.00 2.79] 2.79 0.931 0.93
Tabmuns 3.

Pesynbratu npyroi ¢as3u intepkaniopyBanss 1 1o3umerpiB tuny Harshaw 8814/7776.

ETanonne BumiproBanss Binryk

ONIPOMIHEHHS
No Xapakrepuctuka nons |H, H, H M, M, M R, |R; |R
(M3B) |(M3B) |(M3B) |(M3B) |(M3B) |(M3B)

1/CANEL / 0° 3.00f 0.30] 3.30 10.15, 0.81| 10.96]3.38 2.70 3.32
7/ CANEL+W250 / 0° 1.55/ 2.16/ 3.71| 4.99 247 7.46(3.22 1.15/ 2.01
4/Po3cisiHi HEUTPOHW/ 1SO 1.70/ 033 2.03| 5.62) 0.54] 6.16/3.31 1.64| 3.03
5|Cf+posc. mewtp. / 0°+iso 1.70/ 0.29, 1.99( 3.94 0.43| 4.37[2.32 1.50/ 2.20
2/Cf/0° 2.000 0.27[ 2.27{ 2.01 029 2.30]{1.01 1.09 1.02
3/Cf /+-75° 1.30/ 0.18 1.48| 0.99 0.21| 1.20{0.76/ 1.14| 0.81
9/Cf+Cs /60° 0.80, 2.13| 2.93] 0.74 2.10] 2.84/0.93 0.98 0.97
10|Cf+Cs / +-75° 1.30, 099 2.29( 1.30 1.01| 2.31{1.00 1.02] 1.01
8W250/0° 0.00, 3.00/ 3.00{ 0.00 3.07] 3.07 1.02] 1.02
6/Cs+6,6 MeB / 0° 0.00, 3.00| 3.00 2.88 2.88 0.96/ 0.96
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Hp(10) - Biaryk

Puc. 4. [liarpama BiIXWJICHHS BHUMIipSHOTO JTO3UMET-
pom Harshaw 8806/6776 3HaueHHSA BiJl €TaJIOHHOTO
OTIPOMIHEHHS IS Pi3HUX YMOB ONIPOMiHEHHS, 1€ Rg —
BIIXWJICHHSI TaHUX BHMIpPIOBaHb BiJl €TAJIOHHOTO OI-
POMiHEHHS A JI03U BiJl raMMa-ONPOMiHEHHS, Rn —
JUISL 03U BiJl HEUTPOHHOTO OMPOMIHEHHS, R — A
cymapsoi o3u Hp(10) Big HEHTPOHHOTO Ta TaMMa-
onpomineHHs ([JuB. Tad. 2).
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Puc. 5. [diarpama BiIXWJICHHS BHMIipSHOTO JTO3UMET-
pom Harshaw 8814/7776 3HaueHHs Bill €TaJIOHHOTO
OTIPOMIHEHHS IS Pi3HUX YMOB ONIPOMiHEHHS, 1€ Rg —
BIIXWJICHHSI TaHUX BHMIpPIOBaHb BiJl €TAJIOHHOTO OII-
POMiHEHHS A JI03U BiJl raMMa-ONPOMiHEHHS, Rn —
JUISL IO3W BiJl HEUTPOHHOTO OMPOMIHEHHS, R — A
cymapsoi o3u Hp(10) Big HEHTPOHHOTO Ta TaMMa-
onpomineHHs ({uB. Tabm. 3).

Binnmosigno mo Bumor MKP3 pesynbra-
TH BIIXUJICHHS BUMIPSHUX 703 (BIATYKY) Ha
HEHTPOHHE ONPOMIHEHHS IOBUHHI JIC)KAaTH B
"Tpy0i moxuboK", BiIOOpaKEHIN CYHITBHOIO
JiHI€0, a Ha (POTOHHE — MYHKTHPHOIO (pHUC. 6
Ta puc. 7). 3 pe3yibTaTiB OPYroro eramy
1HTepKaIiOpyBaHHs, BUIHO, III0 HEUTPOHHUIA
nosumerp  Harshaw  Albedo  Neutron
Dosimeter 8806/6776 y komb0iHarii 3 airo-
purtmom WinAlgorithm 8806 (kxaniOpyBanus
Ha ramma-pKeperni 13 7Cs) JIa€ TIOMiIpHO KOH-
CepBaTUBHI pE3yJIbTAaTH 1 3aJI0BOJIbHSIE BU-
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moru MKP3 s OUIBIIOCTI TUIIOBUX IIOJIB
BUIIPOMIHIOBAaHHS, fKI MOXHa 3YCTpITH Ha
pobouux Micmsax. BogHodac HaBITH I J0-
CUTh E€K30TUYHUX YMOB OIPOMIHEHHS pe-
3yJAbTaTH BUXOJATH 32 MPUITYCTHUMI MEXI 110-
XUOKH, aje € CUCTEeMAaTHYHO KOHCEPBATHB-
HHUMH, TOOTO Hi 32 SIKHX YMOB HE MPU3BOISAThH
710 HETOOLIHKHU JIHCHOI 03U OTIPOMiHEHHSL.
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Puc. 6. Pesynbratu apyroi ¢asu iHTepKaniOpyBaHHS
nozumerpiB tuny Harshaw 8806/6776 nns pizHHX
YMOB OIIPOMiHEHHS, 1¢ Rg — BIAXUJICHHS TaHUX BUMI-
PIOBaHb BiJl €TAJOHHOT'O OIPOMIHEHHS U JTO3U BiJ
raMMa-orpoMiHEHHs, Rn — JJIsl 103U BiJl HEHTPOHHOTO
ormpoMmiHeHHs, R — ans cymapHoi no3u Hp(10) Bixn
HEHTPOHHOTO Ta raMMa-onpoMiHeHHs. "Tpyba moxu-
00k", BimoOpakeHa CYIUJIBHOIO JIHIED — MEXIi BiJl-
XWJICHHS TTOKa3iB 103 Ha HEHTPOHHE ONPOMIHEHHS, a
ITyHKTHPHOIO — Ha (hoToHHE ([JuB. Tabmuio 2).
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Puc. 7. Pesynbratu apyroi ¢asu iHTepKasniOpyBaHHS
nosumerpiB tuny Harshaw 8814/7776 nns pizHux
YMOB OIIPOMIiHEHHS, 1¢ Rg — BIAXUJICHHS TaHUX BUMI-
PIOBaHB BiJl €TAJOHHOT'O OIPOMIHEHHS IS JTO3U BiJ
raMMa-oNpoMiHEHHs, Rn — JIsl J03H BiJl HEHTPOHHOTO
ompoMiHeHHs, R — mns cymapHoi no3u Hp(10) Bix
HEHTPOHHOTO Ta raMMa-onpomiHeHHs. "Tpyba moxu-
00K", BioOpakeHa CYIIIBHOIO JIIHIEI0 — MEXi BiaXu-
JICHHS TOKa3iB /103 Ha HEHTPOHHE ONMPOMIHEHHS, a
ITyHKTHPHOIO — Ha (hoToHHE ([JuB. Tabmuio 3).
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Mo:xHa MOMITUTH, 110 PE3yJIbTATH OIH-
Ki (POTOHHOT KOMIIOHEHTH Y 3MIIIaHuX (o-
TOHHO-HEHUTPOHHUX MOJISIX TUIIOBO 3aBHUIIY-
I0Tb HOMIHAJbHI 3HAYEHHS 103, SIKUMHU J0-
3UMETPH OMPOMIHIOBAJIUCH y KaiOpyBasib-
Hii sabopartopii. Take sBuiIe Moxe OyTH
MOSICHEHE SK HEIOCKOHAIICTIO aJITrOPUTMY,
Tak 1 (I3MYHUMH YUHHUKAMHU — BHUHHMKHEH-
HSM BTOPUHHUX TaMMa-KBaHTIB Mif Ji€r0
HEUTPOHHOTO omnpomiHeHHs. Ciix miaKpec-
JUTH, 10 Il BTOPMHHI TamMMa KBaHTH, JO-
CUTh CHJIBHO 3aBHUIIYIOTh TaMMa-CKJIaJOBY
JI03H, 110 BU3HAYAETHCS JTO3UMETPOM, ajie B
cymapny no3y Hp(10) ix Bkiag HE3HAYHUU.
PerenbHe BHBYEHHS (PIPMOBOTO QJITOPUTMY
WinAlgorithm 8806 moxasano, mo B anro-
PUTMi 7 aBTOMAaTUYHOTO PO3PAXyHKY /03
BUKOPHUCTOBYETHCS TIOKA3 TUIbKU oHOTO TJI
€JIEMEHTa, YyTIMUBOTO 0 HEHTPOHIB, IPYruit
HEUTPOHHUN JIETEKTOP BHUKOPUCTOBYETHCS
JUTsI BU3HAYCHHS JTO3U OMPOMIHEHHS TEILIO-
BUMHU HEHTpOHAMH, 32 YMOBHU IPHUMYCOBOTO
BUKOPHUCTAHHS I€T OIMIIii.

[{ikaBuM € TOpIBHSHHS HAIIUX PE3YJIb-
TaTiB 3 pe3yJabTaTaMy IHIIUX JO3UMETpPUY-
Hux cucteM. Cepesn yciX Y4acHUKIB iHTep-
KaiOpyBaHHSA HaWKpaluil pe3yJbTaT MoKa-
3aJI1 TPEKOB1 JO3UMETPH Ha 0a3i IJIaCTUKY
CR-39. Boanouac mmactuk CR-39 mae Be-
JUKY KYTOBY 3aJIe)KHICTh JO3H, 4 TaKOXK €
HEUYYTJMUBHUM JIO TEIIOBUX HEHUTpOHIB. Tomy
HEUTPOHHUN TPEKOBUU [TO3UMETP BHUKOPH-
CTOBYIOTh Yy BHUIJISAL 301pKH, SKa BKJIIOYAE B
cebe (himpTp 3 6opoM IS peecTpartii Temno-
BUX HEUTPOHIB. SIK KOMIpPOMIC MOXHa 3a-
MPOTIOHYBATH KOMOIHOBAaHHUI JTO3UMETP, IO
Bkirouae TJI/] ta TpekoBuii no3umerp. Bra-
JUM TPHUKIAJAOM JO3UMETpa TaKOTO THUITY
moxe Oyru Harshaw 8816 Albedo Neutron
Dosimeter, B OIHOMY KOpPITyCi SIKOTO MicC-
tuTthea 4-enementuit TJI nosumerp ta CR-
39 nnacTuk.
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BucHoBxku

InrepkaniopyBanus MAI'ATE, no sikoro
Oynu 3aimydeHi mepenoBi jaboparopii 103u-
METPUYHOTO CTaHIAPTy, HAAAI0 YHIKAJIbHY
MOXXJIUBICTh TecTyBaHHs TJI go3umeTpuaHumx
CHCTEM, III0 BUKOPUCTOBYIOTHCS B YKpaiHi,
Ha CIPOMOXHICTh BU3HAYATH 1HJIMBIIyaJIbHI
7031 HEUTPOHHOT'O OTPOMIHEHHSI.

Jo3umeTpist y 3MIIIaHUX TaMMa-HeWT-
POHHHX TOJISIX € JIOCUTh CKJIAHOIO MPOOJIe-
MO0, TIPHYOMY Ha pe3yJbTaTH BH3HAYCHHS
7103 CHPABJISIIOTh BEJIWKUW BIUIMB SIK Iapa-
METPH TOJISI HEUTPOHHOTO BUIIPOMiIHIOBAHHS,
TaK 1 CHIBBIAHOIIEHHS MK (DOTOHHOIO Ta
HEHUTPOHHOIO KOMITIOHEHTaMH I[LOTO TIOJIL.

InTepkaniOpyBaHHs MOKA3aJI0 MPAKTUYHY
MPHUIATHICTH CHEIialli30BaHOTO ANbOeN0- J10-
3umetpa Harshaw Albedo Neutron Dosimeter
8806/6776 'y xomOiHamii 3 aIrOPUTMOM
WinAlgorithm 8806 nis Bu3HaueHHS 1HAMBI-
NyalbHHUX J03 HEHTPOHHOTO Ta raMma OMpo-
MiHEHHS, HaBIiTh 32 OOMEXKEHHS y BUIJIAI1 Ka-
niGpyBanns Ha raMma-mkepei ' Cs (3aMicTb
MMOBHOIIHHOTO KaTiOpyBaHHS HA HEUTPOHHUX
JoKepenax pi3HMX eHepri). Orpumani pe-
3yJIbTAaTH 33J0BOJBHSUTA BHMOTH TOYHOCTI
JUIsl OUTBIIOCTI TPAKTUYHUX CHUTYaIlld OIl-
pomiHeHHs (ITOJIiB Ha poOoYHMX MICIsX) 1 Oy-
T CHCTEeMaTHYHO KOHCEPBATUBHUMH IS
pEITH MOIETHOBAHUX POOOUYHMX TTOJIIB.

3a pe3yibTaTaMu TECTy YHIBEpCaJbHi J0-
3UMETpU (BUMIPIOBAHHS JO3UMETPHUYHUX Be-
mmund  Hp(10), Hp(3) ta Hs(0.07)) Tumy
Harshaw 8814/7776 y xom0iHariii 3 anropur-
MoM NVLAP nocrynatotecs anb0eno- 103u-
merpam Harshaw Albedo Neutron Dosimeter
8806/6776. Uepes 1ie iX HE MOKHA PEKOMEH-
IyBaTH s KUIbKICHOT OIIHKA  1HJU-
BIJIyaJIbHUX JI03 HEUTPOHHOTO OIPOMIHEHHS,
a pajiie BUKOPUCTOBYBATUMYTHCS SIK 1HIWKa-
TOPH HEUTPOHHOTO OITPOMIHEHHSL.

UYepez o0co0AMBOCTI METOMy anbOeaHOI
JO3UMETpii (HAsBHICTh TiIa JFOJUHHU TO33dy
JI03MMETPa SIK YMOBH 3BOPOTHOTO PO3CIFOBAHHS
HEHTPOHIB) MPH HASBHOCTI KIMOBIPHOCTI OIPO-
MIHEHHS 31 CIIMHUA 3 METOI0 KOPEKTHOI OITIHKU
JI03K ONPOMIHEHHSI TEPCOHAY PEKOMEHITY-
€ThCS BUKOPHCTAHHS JOJIATKOBOTO JIO3UMETPA,
PO3TAIIOBAHOTO HA CIHHI MPAIliBHUKA.
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INTERCALIBRATION OF INDIVIDUAL DOSIMETERS
IN MIXED NEUTRON AND GAMMA FIELDS

V.N.Voloskyy, V.V.Chumak

Radiation Protection Institute, Ukr. Acad. Techn. Sci.,
Melnikova st. 53, Kyiv, 04050
e-mail: vit@leed1 .kiev.ua

The results of testing of two types of Harshaw TLD dosimeters — 8814/7776 and
8806/6776 Neutron Albedo in mixed neutron-gamma fields are presented. The test-
ing was performed in the framework of IAEA neutron-gamma intercomparison. The
ability of these types of dosimeters and dose algorithms for dose evaluation in com-
plicated irradiation fields is estimated. The results seem significant in the context of
technical modernization of dosimetry services in Ukraine as well as in the broaden-
ing of the scope of dosimetric monitoring to new dosimetric quantities.
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