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ITpH pa60Te paJJIWIHblX ll)lepHo-cpH3WleCKHX ycTaHOBOK (51<l>Y), TaKHX, Ha

npHMep, KaK ycKOpHTeJIH 3apll)I(eHHblX 'laCTHU, 3a HX 3all(HTOH B03HHKaeT HOHH-

3Hpy10mee HJJIY4eHHe, COCTOllll(ee H3 Ha6opa paJJIH'IHblX 3JleMeHTapHblX 'laCTHU: 

npOTOHOB, HeiiTpOHOB, Me30HOB, qlOTOHOB, 3JleKTpOHOB H Jlp. ITepCOHaJJ, pa6orn

J01l(HH Ha TaKHX ycTaHOBKax, f.lO)lBepraeTCll B03)leHCTBHJO 3THX l!aCTHl(. Ho B 3a

BHCHMOCTH OT BH)la 51<l>Y, THna H 3Heprntt reHepttpyeMbIX 'laCTHU, KOHcpmypaUHH 

H MaTepHaJJa 6HOJIOrH4eCKOH 3all(HTbl, MeCT npe6blBaHHll nepcOHaJJa OCHOBHOH 

BKJlaJl B )l03Y BH0CHT 6oJJee orpaHH'leHHbIH KJJacc l!acn1u, KOTOpblH COCTOHT B 

OCHOBHOM H3 BTOpH'IHOro HJJIY4eHHll, B03HHKa10mero B 3all(HTe. KaK npaBHJIO, 

3TO qlOTOHHOe HJJIY4eHHe H HeHTpOHbl C 3Heprneii )lO 20 M3B. Ha UHKJIOTpOHax 

ITa6opaTOpHH llJlepHbIX peaKUHH Ol151l1 3aMeTHbIH BKJJaJl B Jl03y np1-1 pa6oTe 3THX 

ycTaHOBOK (JlO 50 % o6meii )l03bl) BHOCllT HeiiTpOHbl C 3Heprneii JlO 20 M3B. 

ITpttl!eM 3a 3all(HTOH 3THX ycTaHOBOK B MeCTaX rrpe6bIBaHHll rrepCOHaJJa rrpH pa60-

Ta10m1-1x YCTaHOBKax IIOJlll HeHTpOHHOfO HJJIY4CHHll xapaKTepH3YJOTCll CIICKTpaMH, 

y KOTOpb!X cpe)lHllll 3Heprm1 C0CTaBJilleT HeCKOJlbKO COTeH K3B H B 60JlblllHHCTBe 

cJJyqaeB HH)I(e I M3B.i 

OCHOBHOH onepaUHOHHOH BeJIH'IHHOH, KOTOpall orrpe)leJJlleTCll npH rrpoBe)le

Hl1H HHCIIeKl(HOHHOro PaJlHal(HOHH0ro KOHTpOJJll, llBJlllCTCll aM6HeHTHblH 3KBH

BaJJeHT )l03bl. B COOTBeTCTBHH C HopMaMH PaJlHal(HOHHOH 6e30IIaCHOCTH 3Ta 

onepaUHOHHall BeJIH'IHHa CJJY)KHT )lJlll KOHCepBaTHBHOH oueHKH HOpMHpyeMOH Be

JIH'IHHbl - 3cpcpeKTHBHOH )l03bl. 

B )l03HMeTpHH HeiiTpOHOB 60JJblllOe pacrrpocTpaHeHHe IIOJIY4HJIH IIpH60pbl, 

OCHOBaHHble Ha HCIIOJlb30BaHHH )leTeKTOpOB TCIIJIOBbIX HeiiTpOHOB, IIOMell(eHHblX 

B 3aMe)lJllllOll(He cpe)lbl paJJIH'IHbIX pa3MepOB H KOHcpHrypaUHH. KaK rrpaBHJIO, 

B Kal!eCTBe 3aMe)lJIHTeJJeii HCTIOJlb3YeTCll nOJIH3THJleH B cpopMe lllapoB HJIH l(HJIHH

JlpOB, B ueHTpe KOTOpblX pacnoJJaraJOTCll )leTCKT0pbl TeIIJJOBblX HeiiTpOHOB. 3TO 

MOryT 6bITb aKTHBHbie )leTeKTOpbl - HOHH3al(HOHHbie HJIH CUHHTHJIJllll(HOHHbie, 

H rracCHBHbie - TepM0JIJOMHHecueHTHbie HJIH aKTHBaUHOHHbie. K )lOCTOHHCTBaM 

TaKoro MeTo)la perncTpaUHH HeiiTpOHOB OTH0CHTCll )lOBOJlbHO BbICOKall llYBCTBH

TeJlbHOCTb, HH3KHH co6cTBeHHbIH cpoH, B03M0)I(HOCTb HCII0Jlb30BaHHll B IIOJlllX Bbl

COKOro ypOBHll qlOTOHHOro HJJIY4eHHll H IIOT0KOB 3apll)I(eHHbIX lJaCTHl(. Oco6eHHO 

Ba)I(HblM )lOCTOHHCTBOM )laHHOro MeTO)la llBJlllCTCll B03MO)I(HOCTb H3MeHl!Tb 3Hep

reTH'leCKYJO 3aBHCHMOCTb llYBCTBHTeJlbHOCTH (33lJ) rrp1-16op0B, MeHllll TOJlll(HHY 

3aMe)lJllllOll(ero CJIOll. 3To II03B0JllleT C03)laBaTb np1-16opbl, 33q KOTOpblX C0OT

BeTcTByeT Tpe6yeMOH 3aBHCHMOCTH. HarrpHMep, )l03HMeTpb1 TOH HJIH HHOH )l03bl 

HAY:'qHO-TEXHl11IECKAJl. 
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HJIH pa.uHoMeTpbl HeihpOHOB C noCTOSIHHOH qyBCTBHTeJibHOCTblO B HY)KHOM J:{Ha

na30He 3Heprnii. 

,IlpyrnM .[IOCTOHHCTBOM TaKOro MeTo.na perncTpaUHH H cpe.ncTB H3MepeHHH Ha 

ero OCHOBe SIMSieTCSI OTH0CHTeJibHaSI npOCTOTa np116opoB, CTa6HJibHOCTb HX pa-

60Tbl B TeqeHHe MHTeJibHOro BpeMeHH, .nocrynH0CTb H HeBbICOKaSI CTOHMOCTb. 

Bee 3TO c.nenano TaKHe cpe.ncTBa H3MepeHHH O.[IHHMH H3 OCHOBHbIX KaK B pa.u11a

UHOHH0M KOHTpone, TaK H npH npoBe.[leHHH pa.u11aUH0HHbIX HCCJie.[IOBaHHH. 

1. TPEliOBAHHR K 33q Ll:03HMETPOB HEUTPOHOB 

IlpaBHJibHOCTb H TOqHQCTb nonyqaeMOH C paccMaTpHBaeMbIX np116opoB .no-

3HMeTp11qecKOH HHq>OpMaUHH BO MHOroM o6ycnosneHa CO0TBeTCTBHeM HX 33q 

Tpe6yeMOH 3aBHCHM0CTH. KaK CKa3aH0 BbIUie, y .[103HMeTpOB, npe.nHa3HaqeHHbIX 

MS! H3MepeHHSI Tex HJIH HHbIX BH.[I0B .[103 HeHTpOHOB (MaKCHMMbHOH 3KBHBa

JieHTHOH, aM6HeHTHOH, HH.[IHBHJ:IYMbHOH 11 .np.), HX 33q J:IOJl)l(Ha 6bITb no.no6Ha 

3HepreTHqecKOH 3aBHCHM0CTH .naHHOH .[103bl Ha e.[IHHHqHbIH q>JIJOeHC HeHTpOHOB 

OT 3HeprnH. 3aBHCHMOCTb aM6HeHTHoro h*(lO) H HHJ:IHBHJ:IYMbHoro hp(lO) 3KBH

BaneHTOB .[103bl HeiiTp0H0B Ha e.[IHffHqHblH cpn!OeHC Ha rny6HHe 10 MM OT 3HeprnH 

MS! cpaHTOMa B BH.[le rmoCKOH TKaHe3KBHBaneHTHOH nnaCTHHbl npe.ncrnsneHa Ha 

pHC. 1 [ 1). 
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Puc. I. 3aBl1Cl1MOCTb OT :mepnm aM611eHTHOfO 11 11H.Ll11BllJlyanbH0ro 3KBl1BaneHT0B .Ll03bl Ha 

en11tt11qHblH cpmoettc HeHTpOHOB 

2. Ll:03HMETP HA OCHOBE liOPHOro cqETqHKA 
B KOMliHHHPOBAHHOM 3AME)J)IHTEJIE 

B O1151~bm C03.[laH .[103HMeTp HeHTpOHOB [2], COCTOSIUIHH 113 6opHoro cqeT

q11Ka C mg (CHM-14 ), pacnOJIO)KeHH0ro B KOM6HHHpOBaHHOM TT0JIH3THJieH0B0M 
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3aMeM11TeJie, 11 BblHOCH0ro 6noKa C pa3JIJ1qHbIM tta6opoM 3JieKTp0HHbIX Y3JIOB 

(BbICOKOBOJlbTHOro npeo6pa30BaTeJISI .LIJISI TTHTaHHSI cqeTqHKa, yc11JI11TeJISI H cpop

M11pOBaTeJISI 11MTTYJibCOB, nepecqernoro np116opa H T. n.). KoHCTPYKUHSI .[laTqHKa 

np116opa (3aMeMHTeJISI H cqeTqHKa) npe.[ICTaBJieHa Ha pHC. 2. 
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PHC. 2. KoM6HH11pOBaHHbIH 3aMel1JlHTeJib HefirpoHOB C 6opHbIM C'lerq11K0M CHM-14 

33q .[103HMeTpa npe.ncTaMeHa Ha pHC. 3. IlpH'leM 3.[leCb noKa3aHa 33q KaK 

npH Han11q1111 K3,UMHeBOH npOCJIOHKH BHYTPH 3aMeMHTeJISI (cnJIOUIHaSI JIH}!11SI), 

C KOTOpOH OHa HCTTOJib3yeTCSI B pa.u11aUHOHHOM K0HTpone, TaK H 6e3 KaJlMH

eBOH npoCJIOHKH (UITpHXIIYHKTHp). P11c. 3 11JIJIIOCTpHpyeT MHSIHHe K3,UMHeBOH 

npOCJIOHKl1 Ha pa6oTy .[103HMeTpa. 3a,uaqa npocJIOHKH - fl0rJI0THTb TenJI0Bbie 

11eiiTpOHbl, KOTOpbie o6pa30BMHCb BO BHeWHHX CJIOSIX 3aMeM11TeJISI OT 3aMeMe

HHSI npoMe)KyToqHbIX HeHTpOHOB, qrn6bI OHM He 3aperncTpHpOBMHCb .neTeKT0pOM 
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TernIOBhlX HeHTpOH0B. 3-ro no3Bom1eT npH6mnHTh 33q np1-16opa K Tpe6yeMOH 3a

BHCHM0CTH. 

KaK BHAH0 H3 pHC. 3, 33q np1-16opa see )Ke 0TJIH'-!aeTCH OT Tpe6yeMOH AJ)H 
V I'• 

HCn0Jih30BaHHH ero B Ka'-leCTBe A03HMeTpa HeHTp0H0B, '-ITO M0)KeT npHB0AHTh K 0T-

JIH'-IHIO 3aperncTpHp0BaHHOH np1-16opoM A03hl OT ee )leHCTBHTeJibHOro 3Ha'-!eHHH. 

ITpH 3T0M CTeneHh 3T0ro 0TJIH'-IHH 6y)leT 3aBHCeTb OT cneKTpa HeiiTp0H0B B MeCTe 

H3MepeHHH. Bcne)lCTBHe 3T0ro B03HHKaeT 3a)la'-!a KOJIH'-!eCTBeHHOH oueHKH a)le

KBaTH0CTH noKa3aHHH )laHH0fO np1-16opa H3MepHeM0H BeJIH'-IHHe - aM6HeHTHOMY 

3KBHBaJieHry )l03bl. PerneHHIO )laHHOH 3a)la'-IH 6hIJI n0CBHIUeH PHA pa6oT [2-6]. 

OAHaKO B HHX 0TCYTCTByeT HHqJOpMaUHH 06 a)leKBaTH0CTH noKa3aHHH np1-16opa 

3a 3aIUHTOH pa60TalOJUHX B HaCT0HIUee speMH UHKJI0Tp0H0B JI.HP. .IlaHHaH pa-

6oTa B0Cn0JIHHeT 3T0T npo6en - B Heil npeACTaBJieHbl pe3yJihTaThl HCCJie)l0BaHHH 

aAeKBaTHocrn ero noKa3aHHH 3a 3aIUHTOH MU-400. 

3. METO.Il HCCJIE.IlOBAHHH A.IlEKBATHOCTH IlOKA3AHHH 
.IlO3HMETPA H HCilOJih3YEMhIE CilEKTPhl HEHTPOHOB 

HA MU-400 

KaK 6hIJIO noKa3aH0 Bhlllle, 33q rnnoTeTH'-leCK0ro H)leaJibH0fO A03HMeTpa 

B HMn.l(HeHT.ICM2
) A0JI)l(Ha 6hITh nO)l06Ha 3Heprern'-!eCKOH 3aBHCHM0CTH aM6H

eHTH0f0 3KBHBaJieHTa )l03bl Ha e)lHHH'-IHhlH q>JIIOeHC HeHTp0H0B. 33q A03HMeTpa, 

noKa3aHHhie Ha p1-1c. 3, onpeAeJIHJIHCh no q>opMyne 

c(E) = €Pu-Be h*(lO, E) 
h* ' Pu-Be 

rAe h*(l0, E) - 3as1-1cHM0CTh yAeJihH0ro aM6HeHTHOro 3KBHBaJieHTa A03hI OT 

3HeprnH, 3s•cM2 [l]; €Pu-Be - '-IYBCTBHTeJibH0CTh CHM-14 B KOM6HHHpOBaH

H0M 3aMeAJ)HTeJie AJ)ll Pu-Be HCT0'-IHHKa, HMn. · HeHTp. -l. CM2 , paBHaH no pe3yJih

TaTaM rpaeyHp0BKM 0,47 HMn.l(HeHTp. · CM2); hPu-Be - yAeJihHhIH aM61-1eHTHhIH 

3KBHBaJieHT )l03hl HeHTpOHOB AJ)H Pu-Be-HCTO'-IHHKa, paBHhlH 3,8. 10-10 3B. CM2 . 

OTJIH'-1He noKa3aHHH HCCJieAyeMoro np1-16opa B n0JIHX C pa3JIH'-IHhlMH cneK

TpaMH HeHTpOHOB OT 3Ha'-leHHH aM6HeHTHOro 3KBHBaJieHTa A03hl H*(lO) B 3THX 

noJIHX 6yAeT 3aBHCeTb OT cneKTpa HeHTpOHOB B MecTe H3MepeHHH. qT06bJ no

JIY'-!HTh '-IHCJieHHble 3Ha'-leHHH 3T0ro 0TnH'-IHH AJJH pa3JIH'-IHhlX cneKTp0B HeHTpo

H0B, pac'-leTHhlM nYTeM 6bIJIH onpeAeJieHbl 1-1 cpaBHHBaJIHCh Me)K)ly co6oft ABe 

BenH'-IHHhI: 

- aM6HeHTHhlH 3KBHBaJieHT A03hl, KOTOpbIH 3aperncTpHp0BaJI 6b1 paccMa

TpHBaeMhlH Ap,3HMeTp HeHTpOH0B C '-IYBCTBHTeJihH0CTblO c(E) B none co cneKTp0M 

HeiiTpoHoB '4>(£) - H~(lO); 
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- )leHCTBHTeJibHhie 3Ha'-leHHH aM6HeHTHOro 3KBHBaJieHTa )l03hl AJJH 3T0f0 

cneKTpa H; ( 10). 3Ha'-!eHHH H~ (IO) pacc'-!HThIBaJIHCh no q>opMyne 

h* JE2 
H;;, (10) = Pu-Be c(E) <P(E) dE, 

€Pu-Be 
E1 

rAe E1 H E2 - rpaHHUhI 3Heprern'-!ecKoro AHana3oHa cneKTPa HeiiTpoHos; 

<P(E) - 3HepreTH'-!eCKHH cneKTp HeHTpOHOB, Hei1Tp./(M3B • CM2 ). 

.IleHCTBHTeJibHbie 3Ha'-!eHHH aM6HeHTHOro 3KBHBaJieHTa A03bl paCC'-IHTblBaJIHCb 

no q>opMyne E2 
H;(lo) = J h*(lO, E) <P(E)dE. 

E1 

CpasHeH1-1e senH'-IHH H~ ( 10) H H; ( 10) npoBeAeHo nYTeM pac'-!eTa H aHaJIH3a 

K03q>q>HUHeHTOB Kl, npeACTaBJIHIOIUHX co6oft HX 0TH0illeHHH. 

Ko3q>q>HUHeHT Kl onpeAeJIHeTCH no q>opMYne 

20 MaB 

Kl= H;(10) 
H;;,(10) 

f h*(lO, E) <P(E) dE 
0,4 aB 

20 MaB 

h?u-Be J c(E) <P(E) dE 
€Pu-Be 

0,4 38 

Ko3q>q>HUHeHT Kl q>aKTH'-!eCKH HBJIHeTCM nonpaB0'-IHhIM K03q>q>HUHeHTOM, 

Ha KOTOpbIH HY)KH0 YMHQ)KHTh noKa3aHHM np1-16opa, '-IT06hI nonY'-IHTh )leHCTBH

TenhH0e 3Ha'-leHHe aM6HeHTHOro 3KBHBaJie11Ta A03hl B AHana30He OT 0,4 3B .1(0 

20 M3B npH H3MepeHHMX B none HeilTpOHOB c AaHHhIM cneKTp0M <P(E). Ec'.irn 

nonpaBO'-IHhIH K03q>q>HUHeHT He HCn0nh30BaTb, TO pa36poc 3Ha'-leHHH 3T0ro K0-

3q>q>HUHeHTa xapaKTep1-13yeT A0nonHHTenhHYIO norpelllH0CTh, C KOTOpOH )laHHhlH 

np1-16op H3MepHeT aM6HeHTHhlH 3KBHBaJieHT A03bl B TOM )Ke AHana30He 3Heprnft. 

B )laHH0H pa6oTe paCC'-IHThlBaJIHCh 3Ha'-leHHH K03q>q>HUHeHTa Kl AJ)H B3HThlX 

H3 [7] cneKTpoB HeiiTpOHOB Ha MU-400 JI.HP. 

4. HCilOJih3YEMhlE CilEKTPhl HEHTPOHOB 
3A 3AIUHTOH MU-400 H PE3YJihTAThl PACqETOB 

Ha pHc. 4 noKa3aHhI T0'-IKH H3MepeHHH 3a 3alllHTOH MU-400. To'-!Ka 2 pac

nonaranach B ABepH0M npoeMe OTKaTHOH ABepH .Il22 B 3aJI YCK0pHTenH, T0'-!Ka 3 
Hanp0THB 3aJI0)KeHH0ro )lBepHoro npoeMa .Il256 3aJia ycK0pHTeJIH 3a np0THB0-

nOJIO)KH0H 3aIUHTHOH CTeH0H. To'-!Ka 4 HaX0AHnacb 3a 0TKaTHOH ABepb!O B 3aJI 

YCKOpHTeJIH e HanpaBJieHHH B0p0T. TO'-!Ka 5 HaX0)lHnacb B )lBepH0M npoeMe 

ABepH .Il2 l B 3aJI ycKopHTeJIH B TOM )Ke K0pHA0pe, '-ITO H T0'-!Ka 2. Bo Bcex 

5 



I 

•3 

_-r 
I 

♦ 2 ♦ 5 

P11c. 4. To'IKH H3MepeHHii Ha MU-400 JUIP 

Pe3yJihT3TbI pacqeToB Kl ua Mll,-400 

No HoMep 
CpenHllll 

T0'IKH MeCTo H3MepeHHii Kl 
n/n 

(cneKTpa) 
::meprnll, M:,B 

I 2 MU-400 3a nsep1,io .!l22 0,76 0,23 

2 3 MU-400 3a nsep1,io Jl25 1,07 0,39 

3 5 MU-400 3a nsep1,io Jl2 I 0,84 0,37 

4 
♦ 

yKa3aHHblX TO'!Kax H3MepeHHH MO)KeT HaXOJlHTbCll nepCOHaJI KaK rpynnbl A, TaK 

11 rpynm1 6. UttKIIOTpOH pa6oTan s pe)KHMe ycKopeHHll HOHOB ttem1a Ne~t JlO 

3HeprnH ~ 53 M3B/ttyKIIOH 11 BbIBOJla HOHOB Ha cenapaTOp AKYJU1HA H ycrn

HOBKY KOMEAC. 

CneKTpbl B TO'IKax H3MepeHHH TTOKaJaHhl Ha pHC. 5. 
PeJyJihTaThl pac'!eTOB npe)lCTaBJieHbl B Ta6JIHUe. B Hett yKa3aHhl HOMepa TO

'!eK, B KOTOpbIX npOBO)lHJIHCh H3MepeHHll cneKTpos, MeCTO H3MepeHHll, 3Ha'!eHHll 

K03q)q)HUHeHTOB Kl H cpe)lHHe 3HeprnH cneKTpOB. B rn6n11ue npHBe)leHbl TaK)Ke 

KpaTKHe xapaKTepHCTHKH ycJIOBHH H3MepeHHll cneKTpOB. 

AHaJIH3 nonyqeHHhlX pe3yJihTaTOB npe)lCTaBJieH HH)Ke. 

1. 3tta'!eHHll Kl 3a JaIUHTOH MU-400 HaXOJlllTCll B YJKOM JlHanaJoHe 3Ha'!e

HHH OT 0,76 JlO 1,07. 

2. CpeJlHee JHa'lettHe Kl JlJlll MU-400 pasuo 0,89 np11 MaKCHMaJihHOM 

OTJIH'IHH OT cpe)lttero 3Ha'leHHll JlJlll scex TO'leK -0, 13 H + 0, 18. 

TaKHM o6pa30M, npH BBe)leHHH nonpaBKH 0,89 B TTOKa3aHHll Jl03HMeTpa no

rpeWHOCTh, R§'MepeHHll aM6HeHrnoro 3KBHsaneHTa Jl03bI 3a JaIUHTOH MU-400 He 

npeBbICHT 20 %. 
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10 1 .. 11~ ""'" 1111~ ""'" ""'" 1111~ 1111~ ""~ .. 11~ "".I 
9 Cneicrp HCih-poHOB y )IIICJ)H il21 MQ-400 (TO'lllll 2) 

I 8 I MOIIIHOCTI, ,ll03Y (10,17 ± 0,54) MICJa/q 

o 7 I 
N I 

I)? 6 II 
o. 5 II 
~ 4 II 

~ ~ II11 IIIIIHIII111 
l IinunnII 11 •• 

I 
0 I 1111• , 111,,. ll!OP 10 8 1111• 1111• 1111 .. IIIIM 

,111_. ,rn......., 
10-6 10-4 10-2 100 101 

3HeprHJI, M3B 

0,07 j_lllllll iiill'4 illlll't iiiiA1 11111111 lllll't liiii'4 liilli4 illlilij 11114 

0,06 
I 
0 0,05 

N 
I 

~ 0,04 

t::t:i' 003 
X ' 

~ 0,02 
c.:;' 

0,01 

Cneicrp HCih-poHOB y ,llBepH i121 MQ-400 (TO'IU J) ! --- (0,041 ± 0,01')-,.,, 

l11 

ljl!j 
0 I'"'"' ,11n■ ::i:,1,J,tp1,t,J,hW 

l
o 8 l1hl,W,h!ILW 1,1,w··-I 111w4 I wWfflllLI 

10-6 10-4 10-2 10° 101 

3neprHJI, M3B 

1,2 I 1111.., 
::~ 11111'1 1111.., 11111'1 11111'1 1111.., 111111111 11111., 11111., 11111 

Cneicrp aelh-poaoa y )IIICJ)H All MQ-400 (TO'lu 5) 
MOIIIHOCTI, ,ll03Y (0,882 ± 0,204) MKJBfq 

b o,9 
N 0,8 
1)? 0,7 
0 

t::t:i' 0,6 
X 0,5 
~ 0,4 
c.:;' 0,3 

0,2 
0,1 

o• 11111■ 11111■ 1111•• 

10-8 10-6 
I 1111■ I 1111,I.HIJW 

10-4 10-2 10° 101 

3ueprHJI, M3B 

P11c. 5. CneKTp1,1 HeiiTpOHOB B T0'IKax 2, 3 11 5 Ha MU-400 
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I. ECJJH He BBO)lHTb nonpaBKY B noKaJaHHll )l03HMeTpOB, TO C norpeWHOCTblO, 
He npeBbtwa10mett 25 %, nptt6op MO)KeT H3Mepl!Tb aM6HeHTHbIH 3KBHBaJJeHT )l03bl 

B nonllx 3a JalllHTOtt MU-400. 
2. OrmcaHHbte peJyJJbTaTbI nOJJ)"leHbI npH rpa.uy11poBKe no Pu-Be-HCTO'-IHHKY 

HettTpOHOB. EcJJH HCllOJlb30BaTb ,LIJ]ll rpa.uyHpOBKH )l03HMeTpa HCTO'-IHHKH HettTpo
HOB C MeHbWett, '-!eM y Pu-Be-HCTO'-IHHKOB, cpe.uHeii: 3Heprttett, TO yKaJaHHbte 

BbIWe norpewHOCTH MOtyr HMeTb .upyrtte 3Ha'-leHHll. 
3. B pa6oTe [6] npe.ucrnBJJeHbI peJyJJbTaTbt pacYeTa Kl .LIJlll cneKTpOB ueii:

TpoHoB Ja JalllHTOtt Y-300 JI51P. Cpe.uHee JHa'-leHHe Ko3cpqmutteHTa Kl nptt 3TOM 
paBHO 0,91. IlOJJ)"leHHbie peJyJJbTaTbl noKa3bIBalOT, '-ITO ,LIJ]ll UHKJIOTpOHOB JI51P 
3Ha'-leHHe nonpaBO'-IHOro K03qJqJHUHeHTa Kl MO)KeT 6btTb npHHl!TO paBHblM 0,9. 
IlpH 3TOM norpeWHOCTb HJMepeHHll aM6HeHTHOro 3KBHBaJJeHTa )l03bl He npeBbl

CHT 20%. 

BhIBO.IJ:hl 

I. IloKaJaHa B03MO)KHOCTh HCnOJlh30BaHHll np116opa Ha OCHOBe 6opHoro C'-leT
'-IHKa C KOM6HHHpOBaHHhIM 3aMe,LIJIHTeJJeM ,LIJ]ll H3MepeHHll aM6HeHTHOfO 3KBHBa
JJeHTa .uo3bt uettTpOHOB B rronllx H3Jl)"leHHll 3a 3alllHToii: MU-400 JI51P. 

2. IlpH BBe)leHHH nonpaBKH B noKa3aHHll )l03HMeTpa, paBHOH 0,89, norpew
HOCTh H3MepeHHll aM6HeHTHOH )l03bl He npeBhtwaeT 20 % npH rpa.uy11pOBKe no 

Pu-Be-HCTO'-IHHKY HettTpoHOB 
3. Ee3 BBe)leHHll nonpaBKH 3Ta norpeIIIHOCTh He npeBbIIIIaeT 25 %. 
4. Pe3yJJbTaTbl cpaBHeHHll C JIHTepaTypHblMH )laHHbIMH noKa3bIBalOT, '-ITO 

,LIJ]ll UHKJIOTpOHOB JI51P 3Ha'-!eHHe K03qJqJHUHeHTa Kl MO)KeT 6bITb npHHl!TO paB

HbIM 0,9. 
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MoKpoe IO. B., Mop03oea C. B. Pl6-2016-16 
Hccne.uoeaHHe a.ueKBaTHOCTH IIOKa3aHHH )l03HMeTpa HettTpOHOB 
Ha OCHOBe 6opHoro C'-leT'-IHKa B KOM6HHHpOBaHHOM 3aMe,LIJIHTeJJe aM6HeHTHOH )l03e 
3a 3alllHTOtt MU-400 JI51P 

Ilpe.UCTaBJleHhl pe3yJibTaTbl HCCJie)lOBaHHH a)leKBaTHOCTH noKa3aHHH )l03HMeTpa 
HettTpOHOB Ha OCHOBe 6opHoro C'-leTl!HKa B KOM6HHHpOBaHHOM nOJIH3THJJeHOBOM 3a
Me,LIJIHTeJie aM6HeHTHOMY 3KBHeaneu-ry il03ht 3a 3alllHTOtt MU-400 JI51P. IloKa3auo, 
l!TO nptt6op MO)KeT HCnOJib30BaThCll B Kal!eCTBe )l03HMeTpa aM6HeHTHOH )l03bl C no
rpeIIIHOCThlO, ue npeBhIIIIaJOmett 25 %, rrpH npoee)leHHH paAHaUHOHHOrO KOHTpOJI51 Ha 
UHKJIOTpouax JI51P. Cpe)lHee 3HalleHHe nonpaBOl!HOro K03qJqJHUHeHTa K noKa3aHH5IM 
)l03HMeTpa 3a Jall.(HTOH TaKJIX ycKOpHTeJJeH paeuo 0,9. 

Pa6oTa BhtnOJIHeHa e Jia6opaTOpHH pa)lHaUHOHHOH 6HOJIOfHH 0115111. 

Coo6weHHe Ofue,llHHeHHOro HHCTH'ryra llJlepHblX HCCJle,ll0BaHHii. Jly6Ha, 2016 

Mokrov Yu. V., Morozova S. V. P16-2016-16 
The Research of the Correspondence of the Indication of the Neutron 
Dosimeter Based on 10B Counter with Moderator to the Ambient Dose 
in the Fields of U-400M at LNR 

The calculated results of the research correspondence of the indication of dosime
ter based on the 10B counter with polyethylene moderator to the ambient dose equiv
alent behind the U-400M are presented. It was shown that the instrument can be 
used to measure the ambient dose with the uncertainty 25 % in radiation monitoring 
at LNR cyclotrons. Value of correction coefficient for this dosimeter behind the 
cyclotron shield is 0.9. 

The investigation has been performed at the Laboratory of Radiation Biology, 
JINR. 
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