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Uos6yu B.l-1. Pl6 - 10390 

OueHKa noneA panuauuu a6nH3H 3nauuA 3neKTpOHHbiX ycKopuTeneA 

ua 3Hepruu 0,5-<l M3B c nnocKHMH noTonoqHbiMH nepeKpbiTHHMH 

noKB38H8 B03MO>KHOCTb npHMeHeHHH pacq!iTa npOXO>KAeHHH TOpM03HOI"'O H3ny-

• qeHHH qepe3 OOTOnoqHbie npoeMbl B npu6nH>KeHHH OAHOKpBTHOI"'O pacceHHHH AnH 

3ABHHA 3neKTpOHHbiX ycKOpHTeneA C nnOCKHMH OOTOnOqHbiMH nepeKpbiTHHMH, 

Pe3ynbT8TOM pacqeTa HBnHeTCH OUeHKa OTHOllleHHH MOIIIHOCTH A03bi H3nyqe

HHH 38 OOTOnoqHbiM nepeKpblTHeM HBA MHllleHbiO K MOIIIHOCTH A03bl B MBK

CHMyMe HB MeCTHOCTH OT H3nyqeHHH1 BbillleAlllel"'O qepe3 OOTOnoqaoe nepe

KpbiTHe. 

Pa6oTa BbinOnHeaa B 0Tnene HOBbiX MeTOAOB yCKOpeHHSI 01-151J.-1, 

~ 

flpenpBHT 06WJlBHeHHOI"O BHCTBTYTA BJlepHWX BCCneJlOBAHBI. JJ.y6H& 1977 

Tsovboon V.I. 
Pl6 - 10390 

Radiation Fields Evaluations Near 0.5~:l MeV 
Electron Accelerator Buildings with Plane 
Ceilings 

Availability of the one-scattering approximation in 
calculations of the bremsstrahlung transported through the 
ceiling's gaps is shown for the electron accelerator 
buildings with plane ceilings. 

As a result the evaluations have been obtained for the 
ratios between the dose rates above the target on ceiling 
and the maximum dose rates near buildings. 

The investigation has been performed at the 
Department of New Acceleration Methods, JINR. 

Preprtnt of the Joint Institute for Nuclear Research. Dubna 1977 
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B pa6oTe/l/ npu6nH>KeHue O.IJ.HOKpaTHoro pacceJIHHJI cllo

TOHOB Ha DYTH OT MHWeHH K .IJ.eTeKTOpy 6binO HCDOnb30BaHO 

.IJ.n.ll pac'leTOB noneii pa.IJ.HaU.HH B6nH3H 3.IJ.aHHH 3neKTpOHHbiX 

ycKopHTeneii, o6pa3oBaHHbiX TOPM03HbiM H3nyqeuueM, Bbl· 

we.IJ.WHM qepe3 npoeM noTono'IHoro nepeKpbiTHJI. Pe3ynb

TaTbi /1/ npHMeHHMbl .IJ.n.ll cnyqaes, Kor.IJ.a MO>KHO npeue6pe'lb 

BnHJIHHeM Ha none H3ny'leHHJI Ha MeCTHOCTH B3aHMO.IJ.eHCTBHJI 

TOpM03HOrO H3ny'leHHJI C BeiiJ.eCTBOM DOTOnO'IHOrO nepeKpbl" 

THJI. 3TO orpaHH'IHnO o6naCTb OpHMeHeHHJI pe3ynbTaTOB, 

paCC'IHTRHHbiX B npa6nu>KeHHH O.IJ.HOKpa THOrO pacCeJIHHJI,yC

KOpHTenJIMH C ManbiMH TOKaMH 3neKTpOHHOrO Dy'IKa.0.IJ.HaKO 

DpOCTOTa pacqeTOB, Manble 3aTpaTbl BpeMeHH 3BM H, cne

.IJ.OBRTenbHO, B03MO>KHOCTb DpOH3BO.IJ.HTb BapaaHTHble paC'Ie

Tbl • BCe 3TO no6y>K.IJ.ano HCKaTb B03MO>KHOCTb npHMeHeHHJI 

pe3ynbTaTOB, nony'leHHbiX C DOMOI.J..tbiO npa6na>KeHHJI O.IJ.HO" 

Kpa THOrO pacce JIHHJI, .IJ.n.ll yCKOpHTeneii, HMeiOI.J..tHX 3aiiJ.HT • 

HOe DOTOnO'IHOe nepeKpbiTHe. 

3.IJ.eCb 6Y.IJ.YT paCCMaTpHBaTbCJI TOnbKO DnOCKHe DOTO" 

no'IHble nepeKpbiTHJI. B npaKTHKe npoeKTHposaHHJI 6uonora

qecKoii 3aiiJ.HTbl /2/ DpHHHMaeTCJI, 'ITO TO'IKa 3a 3aiiJ.HTOH 

Ha.IJ. MHWeHbiO /pacnono>KeHHaJI no.IJ. yr noM 90° K Hanpasne

HHIO .IJ.BH>KeHHJI 3neKTPOHHOrO DY'IKa/ JIBnJieTCJI KOHTpOnb· 

HOH, TO eCTb HMeHHO B 3TOH TO'IKe 3ai.J..tHTa .IJ.On>KHR o6ecne • 

'IHBaTb Tpe6yeMyiO MOI.J..tHOCTb .IJ.03bl H3ny'leHHJI *. 
llonara.11, 'ITO H3ny'leHHe Ha MeCTHOCTH B6nH3H 3.IJ.aHHJI 

o6ycnosneHo TonbKO H3nyqeuueM, npowe.IJ.WHM qepe3 noTo

no'IHoe nepeKpbiTHe, paCCMOTPHM OTHOWeHHe MOIIJ.HOCTeii 

* MaKCHMYM MOIIJ.HOCTH .li.03bl He HaXO.IJ.HTCJI TO'IHO Ha.IJ. 
MHWeHbiO. Ecnu npoaHanH3HPOBaTb yrnoBble pacnpe.IJ.eneHHJI 
TOpM03Horo H3ny'leHHJI /3/ H napaMeTpbl ocna6neHHJI :noro 
H3ny'leHHJI npH DR.IJ.eHHH Ha 3aiiJ.HTY DO.IJ. pa3HbiMH yrnaMH/ 4/, 
MO>KHO 3aMeTHTb, 'ITO MaKCHManbHRJI MOIIJ.HOCTb .IJ.03bl 
6y.IJ.eT npeBbiWaTb MOIIJ.HOCTb .IJ.03bl HR.IJ. MHWeHbiO He 6onee 
'leM B 2 pa3a. 
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.D,03bl Ha.D, MHWeHbiO 3a 3autHTHbiM nOTOJIO'IHbiM nepeKpbiTHeM 

K MaKCHMYMY MOIUHOCTH .D,03bl Ha MeCTHOCTH. llpoaHaJIHJH· 

pyeM CB113b :noro OTHOWeHHJI C nO.D,06HbiM OTHOWeHHeM .D,JIJI 

CJiytfaJI,KOr.D,a OTCYTCTByeT nOTOJIO'IHOe nepeKpbiTHe,TO eCTb 

.D.JIJI reoMeTpHH, a KOTopoii npoHJBO.D.HJIHCb pactfeTbl I 1/ 
/eM. pUCYHOK/. 

I I I 
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M-liOJ!OlKeHI'!e M~I!JeH~. 
D-liOJ!OlK6HI'I6 ~OTOKTOpDB. 
s -3JielltlHT B03JlYU!Ioro pucce~maTeJIH. 
IL:3 ,4,6 ,8 ,ION 

H1 =I 5M 
!l2=ll! x, =101! ' x2 =3 )6, ro.,r:, ,2Ju 
.. , =i::>ll = *2 

-- - -.-e----- - ......._ -

FeoMempu'leCKUe YCIIOBU.Ii pac'lema, pa3pe3 U n/IQH 
30QHU.Ii. 

llocne npoxmK.D,eHHJI TOPM03Horo HJJiyl.feHHJI qepeJ noTo

JIO"'Hoe nepeKpbiTHe H3MeHHTCJI ero npOCTpaHCTBeHHOe pac

npe.D,eJieHHe H :mepreTHI.feCKHH COCTaB. PaCCMOTPHM BJIHJI· 

Hue :nux H3MeHeHuii Ha peJyJILTaTbl pacl.feTa no nporpaM

Me/1/. 
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3Hepzemu'lecKue pacnpeoe11eHU.Ii TopMo3Horo uJnyqe

HHB, npowe.D.wero qepe3 6apbepbl H3 o6LJI.fHoro 6eToHa THna 

IA-3/ 5/ .D.JIB HopMaJibHO na.D,aroll(ero H3JIY'IeHHJI, 6LIJIH pac

c~~Hhl MeTo.D.OM MoHTe- Kapno cnoco6oM, onucaHHbiM 

a 
6 

• CneKTpbl na.D,aJOutero Ha 6apbep HJJiy'leHHJI JaHMCT

aoaaHbl H3 17 I .D.JIB MHWeHH H3 Au .3autHTHble 6apbepbl ocna6-

JIJIJIH H3Jiy'leHHe .D,O KpaTHOCTeii -103 • 3HepreTH'IeCKHe 

pacnpe.D,eJieHHJI 6biJIH paCC"'HTaHbl npH MaKCHMaJibHbiX :mep

rHJIX, paccMaTpuaaeMLIX a Ill, H yrnax na.D,eHHJI HJJiyqeHHJI 

Ha Jall(HTY .D.O 60 °. Pacnpe.D,eneHHJI 6biJIH npoHHTerpupoaaHbi 

a npe.D,enax TenecHoro yrna 2rr . llony"'eHHaJI HH!l>opMaUHJI 

0 cneKTpax BBO.D,HJiaCb B nporpaMMyl II BMeCTO cneKTpaJIJ.• 

HbiX pacnpe.D,eneHHii TOpMoJHoro HJJiytfeHHJI, BbiJieTaJOII.(ero 

H3 MHWeHH. Pe3yJibTaTbl pacl.feTa CJia6o 3aBHCeJIH OT HCKa

)l(eHHH cneKTpOB 3autHTHbiM 6apbepOM, TaK 'ITO MOII.(HOCTH 

.D,03 Ha MeCTHOCTH OTJIHI.faJIHCb .D,pyr OT .D,pyra He 6onee 

l.feM B 1,5 pa3a B Ty HJIH .D,pyryro CTOpOHy. 

llpocmpaHcmeeHHoe pacnpeoelleHue. B nporpaMMy /I/ 
BBO.D,HJIHCb n p 0 C T p a H C T Be H H bi e pacnpe.D,eneHHJI 

M 0 lU H 0 C T e H .D. 0 3 B JJieMeHTaX npoeMa, COOTBeTCTByJO· 

lUBe MOIUHOCTJIM .D,03 3a 6eTOHHbiM nOTOJIKOM. llpH O.D,HHa

KOBbiX MOIUHOCTJIX .D,03 Ha.D, MHWeHbiO MOIUHOCTb .D,03bl B 

MaKCHMyMe Ha MeCTHOCTH nonyqaJiaCb MeHbWe .D,JIJI 3autH· 

uteHHOrO nOTOJIKa, TaK KaK MOIUHOCTH .D,03 B JJieMeHTaX, 

6JIH3KHX K .D,eTeKTOpaM, MeHbWe MOII.(HOCTH .D,03bl Ha.D, MH· 

rneHbiO. 

0.D,HaKo onucaHHaB Bblwe npoue.LJ.ypa He Y"'HTbiBaeT H3-

MeHeHHJI y r no a or o p a c n p e .D. en e H H B a npe.D,enax 

caMoro npocTpaHCTBeHHoro JJieMeHTa. IIJaecTHO IBI , "'TO 

npu na.D,eHHH nnocKoro MOHOHanpaaneHHoro H3Jiyl.feHHJI Ha 

6apbep no.D, yrJIOM K HOpMaJIH, OTJIH"'HbiM OT HYJIJI, cpe.D,HHH 

yron BbiXO.LJ.Bll(ero Ja 6apbep H3JiytfeHHJI MeHhWe, tfeM yron 

na.D,eHHJI. B paccMaTpuaaeMoM cnyqae. JTO npuBO.D.HT K 

6onbweii HanpaaneHHOCTH aaepx yrnoaoro pacnpe.D,eJieHHJI 

3a nOTOJIO'IHbiM nepeKpbiTHeM no CpaBHeHHlO C npoeMOM. 

A TaK KaK He MeHee 90o/o BKJia.D,a B MaKCHMYM .D,03bl Ha 

MeCTHOCTH BHOCJIT JJieMeHTbl npoeMa, pacnOJIO)I(eHHbie Bne

pe.LJ. OT MHWeHH I I/ , TO TaKoe nepepacnpe.D.eJieHHe yrnoa 

BbiJieTa !l>oTOHOB He npHBe.D,eT K yBeJIHI.feHHIO MOII.(HOCTH .D,03bl 

B MaKCHMyMe Ha MeCTHOCTH. 
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HTaK, AeliJopMal.(HJI 3HepreTuqecKoro u npocTpaHCTBeu

uoro pacnpeAeJieHHH H3JiyqeHHJI, BHOCHMaJI DOTOJIOqHbJM 

nepeKpbiTHeM 3AaHHJI 3JleKTpOHHOrO yCKOpHTeJIJI, He npu· 

BOAHT K 3HaquTeJibHOMY yBeJiuqeHHJO MOII.(HOCTH A03bl B 

MaKCHMyMe Ha MeCTHOCTH DO cpaBHeHHJO CO CJiyqaeM, KOrAa 

nepeKpbiTHe OTCyTCTByeT, DpH YCJIOBHH, qTO B 060HX 

cnyqagx MOII.(HOCTH A03 HaA MHWeHbiO Ha ypOBHe DOTOJIOq· 

HOrO nepeKpbiTHJI paBHbl. llpH 3TOM MOII.(HOCTb A03bl B MaK· 

CHMyMe ua MeCTHOCTH AJIJI 3AaHHJI C nepeKpbiTHeM 6yAeT 

nu6o MeHLWe, nu6o ?feBbiCHT, uo ue 6onee qeM B 2 pa3a 

IToquoCTb pacqeTOB /1 COOTBeTCTBYIOII.(YJO MOII.(HOCTb A03bl 

AJIJI 3AaHHH 6e3 riepeKpblTHH. 
,_1 

Ta6AUfla 
0THOWeHHe MOII.(HOCTeH A03 HaA MHWeHbiO ua ypOBHe DOTO" 
Jioquoro nepeKpbiTHH K MOII.(HOCTHM A03 B MaKCHMyMe Ha 

MeCTHOCTH IYMHO>KHTL ua 10 
3 I 

3aeprJR BwcoTa PaccTomr&R ,D.o 38111HTHol CTeHH X2, M 

::~:JWWI, ) 6 10 15 20 

o,s ) 0,1 0,2 0,2 0,3 0,) 

0,1 0,1 0,1 0,2 0,2 

0,1 0,1 C,1 0,1 IJ,1 

.),2 0,1 0,1 0,1 0,1 

10 0,2 0,1 0,1 0,1 0,1 

llpoBeAeHHbiH auaJIH3 D03BOJIJieT HCDOJlb30BaTb pe3yJIL" 

TaTbl pacqeTOB, DOJiyqeHHble B npu6JIH>KeHHH OAHOKpaTHOrO 

pacceJIHHJI, AJIJI 3Aauuii 3JieKTpOHHbiX ycKopuTeneu c 6eTou

HbiM noTonoqubiM nepeKpbiTHeM. B ma6AUfle pe3yJILTaTOB 

npeACTaBJieHbl OTHOWeHHJI MOII.(HOCTeH A03 HaA MHWeHLIO 

Ha ypOBHe DOTOJIOquoro nepeKpbiTHJI K MOII.(HOCTJIM A03 

B MaKCHMyMe Ha MeCTHOCTH. ,lJ;JI.H 60JibWHHCTBa reoMeTpH· 

qeCKHX BapHaHTOB 3TH AaHHble .HBJI.HJOTCJI HH>KHeH Ol.(eHKOH 

COOTBeTCTBYJOII.(ero OTHOWeHHJI y 3AaHHH C DOTOJIOqHbiM 

nepeKpbiTHeM Ia 60JibWeH CTeneHH 3TO cnpaBeAJIHBO AJIJI 

MeHLWHX OTHoweuuu H/X2 I, OAHaKo ux cneAyeT ucnonL-

30BaTL c o6blquo npuMeH.HeMLIM B pacqeTax 3all.(HTbl Ko3llJ

ll!uuueuToM 3anaca, paBHLIM ABYM. 

ABTOp Bblpa>KaeT 6onLwyro 6naroAapuocTL M. M. KoMoq

KOBY 3a DOCTOJIHHLIH HHTepec K pa6oTe H l.(eHHbie COBeTbl. 
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