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B "HopMax pa.QHa~HOHHOI71 6eaonacHOCTH HP6-76"/l/. 

nPHBOAflTC.FI Bei1H4HHbl YAei1bHOi71 3KBHBai1eHTHOH A03bl H AOnyCTHMOH 

nilOTHOCTH nOTOKa Hei71TpOHOB 11 npOTOHOB B BHAe AHCKpeTH~X 3Ha-

4eHHH. AaHHble e TaKOM BHAe He ecerAa YA06Hbl AI1R pac4eToe 

BPY4HYIO H HcnOilb30BaHHR e Bb14HCI1HTei1bHbiX nporpaMMax. YKa-

3aHHble Bei1H4HHbl aOOpOKCHMHPOBaHbl C nOMO~biO fl>OPMYilbl, npeAilO>KeH

HOH e pa6oTe121 AI1R onHcaHHfl AaHHbiX MKPE/ 3/: 

xli HlFi ) = K li E ' 

.unn.J E-) = K2. E.x2i 
:l' I 1 1 J 

X 3' H3 (E. ) ~ K
3

. E. l, 
. J J J 

X4' ,Unn4( E.)= K4 . E. l 
J J J ' 

/1/ 

/2/ 
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/4/ 

rAe H 1 ( H3 ) - YAeilbHa.FI 3KBHBaneHTHa.A A03a HeHTPOHOB ( npoTo-

HOB) , 63p• CM 2 /HeHTPOH ( npOTOH): ,Ullll 2 /,UTITI 4 / - AOnyCTHMa.FI 

nJlOTHOCTb nOTOKa HeHTPOHOB ( npOTOHO~ , HeHTPOH ( npOTOH), cr.rJ. c:-1,; 

E i ( j) - 3HeprH.A HeHTPOHOB ( npoTOHOB) , M3B; k , x - napaMeTpbl, 

113MeH.AIO~HeC.A B 3aBHCHMOCTH OT onpeAei1.AeMoi71 Bei1H4HHbl, BHAa 4ac

TH~bl M HHTepeana 3HeprMH. 3Ha4eHH.A napaMeTpOB k M X npMeo

A.ATC.FI B Ta6n.1,2 Ail.FI HeHTpOHOB H npOTOHOB COOTBeTCTBeHHO. 

B Ta6n. 3-6 npeACTaeneHbl peaynbTaTbl cpaeHeHH.A AaHHbiX HP6-76 

H Bb14HCI1eHH~X no $OpMyJ1aM /1/-/4/. 
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Ta6nH~a I. 3Ha~eHHH napaMeTpoB, HcnonhsyeMbJX npH annpoKCHMa
QHH A030Bb~ xapaKTepHCTHK HeHTPOHOB 

Jili: 3Hepl'eTH'I8CKH8 
IDI: mrrepBa.llH, MaB 

Y~e~uaa aKBHBaHeHTHaa: 
~osa ueHTpouoB H1, : 

6ap·c~·H8ilTpOH-I 

Kri Xri 

~OfiYCTHMaa .IJJIOT
HOCTl> fiOTOKa 
H81TpOHOB ~~ 
HeHTPOH•CM-2·c-I 

K2i ~i 

I. Tennome E 'I·Io-7 I·ro-9 J 0,0 

0,328 

0,0 

-0,066 

0,055 

0,9? 

0,65? 

0,0625 

0,735 

0,!78 

?OC,C 

3,55 

330,0 

609,36 

322,0 

9,0 

I8,I2 

I6,I 

IOII,7 

9,38 

0,0 

-0,328 

0,0 

0,066 

-0,055 

2. I·10-7 <E.OI·Io-6 I,95·Io-7 

3. I·Io-6 <E ci· ro-4 2,I·10-9 

4. I·Io-4 <Ec5·Io-3 I,4·Io-9 

5. 5·I0-3 <EC2·Io-2 2,I5·Io-9 

6. 2·10-2 <Eci·Io-I 7,7·10-8 -0,9? 

7. I·Io-I <E ~I 3,7·10-8 -0,657 

8. I<E~500 4,2·10-8 -0,0625 

9. 500~E~3·I<f3 6,8·Io-IO -0,?35 

IO. ;3· Icr < E~ I·I06 7,3·!0-8 - 0,178 

Ta6nHQa 2. 3Ha~eHHH napaMeTpOB, HcnonhsyeMbJX npH annpoKCHMa
~HH A030BbJX xapaKTepHCTHK npoTOHOB 

Jili: 3uepreTH'IecKHe 
IDI: mrrepBa.llH , MaB 

I. 2.( E "IO 

2. 10< E( 20 

3. 20<E<"100 

4. IOO< E < 200 

· 5. 200< E<" 500 

6. 500< E< 3· Io3 

7. 3·Io3< E~3·1o4 
8. 3·104< E~ 1·I06 

2 

:Y~e~aa 3KBHBan8HTH8S ~OfiYCTHMSS 
:~osa npOTOHOB fl:3 .IJJIOTBOCTl> fiOTOKa 
: ' fiPOTOBOB .IIJ]14, 
;6ap•cu2•npOTOB-I :npoTOB•CM-2·c-I 

I\:31 ; :fsj ;. K4_j ; _%4j 
v o u -u 

2,7·!0-4 - 0,65 2,5·!0-3 0,65 

2,0·10-4- - 0,5 3,4·!0-3 0,5 

I,5·Io-2 - 1,9 4,8·Io-5 !,9 

2,4 - 3,0 3,0·Io-7 3,o 

6,0·1o-5 - r,o I,2·Io-2 1,0 

6,6·Io-9 0,453 105,2 -0,453 

2,6·Io-8 0,285 26,04 -0,28 

9,4·10-8 0,162 7,23 -0,16 

~"" 

""" 

~ 

Ta6nH~a 3. CpaBHeHHe YAenhHOH 3KBHBaneHTHOH A03bl HeHTPOHOB, 
Ta6ynHpoBaHHOll B HPB-76, c pesynhTaTaMH pac~eTa 

iii: 3H8pi'Wi . Y~~lUUi ~osa H8HJ.POBOB, 
nn: B8RTpOHOB,M3B; 6ap•CHf•H8HTPOH-

I. TennoB:le 
2. 1·ro-7 

3. I·Io-6 

4. r·ro-5 

5. I· Io-4 
6. s·ro-3 
?. z-ro-2 

8. r·ro-1 

9. s·ro-1 

ro. r 
II. 2,5 
!2. 5 
!3. IO 
14. 20 
!5. IOO 
I6. 500 
I7. I·ro3 
18. 3·Icr 
19. I·Io4 

20. 3 ·ro4 
2I. r·Io5 
22. 3·ro5 

23. I·ro6 

HPE-76 

I,O·Io-9 
I,O·Io-9 
2,I·Io-9 
2,I·Io-9 
2,I·Io-9 
!,6·10-9 
I,?·Io-9 
8,2·Io-9 
2,6·I0-8 
3,7·!0-8 
4,3·!0-8 
4,3·10-8 
5,0·10-8 
6,3•!0-8 
5,o·Io-8 
6.2·10-8 
1,2 •10-·t 
2,4·ro-7 
3,3·!0-7 
4,5·Io-7 
6,0·10-7 
7,3·ro-7 
8,5·ro-7 

Pac-.eT, H1 

I,O·Io-9 
I,O·Io-9 
2,I·Io-9 
2,I·10-9 
2,I·Io-9 
I,6·ro-9 
I,7·Io-9 
8,3·ro-9 
2,3·I0-8 
3,7·I0-8 
4,4·!0-8 
4,6·10-8 
4,9·10-8 
5,I·I0-8 
5,6·10-8 
6.2·10-8 
I,I ·10_., 
2,4·ro-7 
3,8·!0-7 
4,8·!0-7 
5,7•10-7 
6,4·ro-7 
8,5·Io-7 

Omii6Ka, % 

0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 

+1,2 
- I2 
0,0 

+2,3 
+7,0 
-2,0 
-19,0 
+12 
0,0 

-8,3 
0,0 

+15 
+6,7 
-5,0 
-12,3 
0,0 

Ta6nH~a 4. CpaBHeHHe AOnycTHMOH nnoTHOCTH noToKa HeHTPOHOB, 
Ta6ynHpoBaHHOH B HPB-76, c pesynhTaTaMH pac~eTa 

Jili: 3Bepl'JIJI aeih'poHOB, MaB: JlOIJYC'l'BIIBII DJIOTROCT:o 
JDl: : fiOTOKa &eit'l'poBOB, 

. . . ! Rel'l'pOB•CU-~C-l 
! "--<(Ka ~ ! VIIIIIU t 

I. Ten.noBHe 

2. r ·ro-7 

HP&-76 

700 

700 

:Pac"'e'l, Jlllll:a; . . 
700,0 

700,0 

0,0 

0,0 

3 



llpOAO~eHHe Ta6nH~hl 4 

2 

a. I ·ro-6 

4. I ·Io-5 

5. I·ro-4 

6. S·I0-3 

?. 2·ro-2 
a. I·ro-I 

9. 5·ro-I 

ro. r 

II. 2,5 

I2. 5 

13. IO 

I4. 20 

I5. 100 

I6. 500 
T? 

18. 

19. 

20. 

2I. 

22. 

23. 

ToTn3 

3·ro3 

I·1o4 

3•104 

1·105 

3·105 

r·ro6 

3 

330 

330 

330 

430 

400 

84 

2? 

I9 

I6 

I6 

I4 

II 

I4 

II 
I' 
~ 

3 

2 

1,5 

1,2 

1,0 

o,a 

4 

330,0 

330,0 

330,0 

430,0 

400,0 

84,0 

28,6 

I8,I2 

15,2 

14,6 

14,0 

13,4 

12,I 

10,9 
I' ., 

~.-

2,a 

I,8 

1,5 

I,2 

1,0 

0,8 

5 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

+6,0 

-4,6 

-5,0 

~.a 

0,0 

+22,0 

-13,6 

0,0 
• 1:: f\ ,_,..., 

-6,? 

-IO,O 

0,0 

0,0 

0,0 

0,0 

Ta6nH~a 5. CpaBHeHHe YAenbHOH ~KBHBaneHTHOH AO~hl npoTOHOB, 
Ta6ynHpOBaHHOH B HPB-76, c pesynbTaTaMH pacqeTa 

4 

M: 3aepl'BII DpOTOBOB,IIaB:Y.zteJW1811 &KBHB8JleHTB8JI .ztosa • 
JDJ: inpOTOBOB, 6ap·cJ!2. DpOTOB-I i 

I. 
2. 

: : HPE-?6 : PaoqeT, Ha ; 
2 

5 

1,?·Io-4 

1,0·10-4 

1,?·1o-4 

r,o·ro-4 

Oom6xa,% 

0,0 

0,0 

} 

) 

llpOAO~eHHe Ta6nHQI>l 5 

3. 

4. 

5. 

6. 

?. 

a. 
9. 

IO. 

II. 

I2. 

I3. 

14. 

IS. 

2 

IO 

20 

50 

roo 
200 

500 

I·1W 

3·ro3 

r·ro4 

3·ro4 

r·ro5 

3·ros 

r·1o6 

3 

6,o·ro-5 

4,5·ro-5 

a,5·ro-6 

2,5·ro-6 

3,o·ro-? 

I,2·Io-? 

I,4·Io-? 

2,5·ro-? 

a,?·ro-7 

4,9·ro-? 

6,3·ro-7 

?,5·1o-? 

8,a·1o-7 

4 

6,o·ro-5 

4,5·10-5 

a,9·I0-6 

2,4·ro-6 

3,0·10-? 

I,2·1o-? 

1,5·10-? 

2,5·ro-? 

3,6·ro-? 

4,9·ro-? 

s,r·ro-7 

?,3·ro-? 

a,8·ro-? 

5 

0,0 

0,0 

+4,7 

-4,0 

0,0 

0,0 

+7,0 

0,0 

-2,7 

0,0 

-3,0 

-2,7 

0,0 

Ta6nH~a 6. CpaBHeHHe AOnycTHMOH nnoTHOCTH noTOKa npoTOHOB, 
Ta6ynHpoBaHHOH B HPB-76, c pesynbTaTaMH pacqeTa 

Ji/fl: 3Bepl'iUI DpOTOHOB,MaB: .IJ.onyCTBMM IIJlOTHOCTlo nOTOKa : 0um6Ka % 
JDJ: : II'JiOTOHOB, DpOTOB•Cu-2• C-I : ' 

I. 

2. 

3. 

4. 

5. 

6. 

7. 

a. 

2 

5 

IO 
20 

50 

roo 
200 

500 

liPB-76 

0,004 

0,007 

O,OII 
0,015 

0,08 

0,3 

2,4 

6,0 

:Pac"'eT, llliii4; 

0,004 

0,007 

O,OII 
0,015 

0,082 

0,3 

2,4 

6,0 

0,0 

0,0 

0,0 

0,0 

+2,5 

0,0 

0,0 

0,0 
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Ilpop;oJDKeHHe Ta5mm;hl 6 

2 3 4 5 
--

9. r · rrJ3 5,0 4,6 -8,0 

rc. 3·I03 2,7 2,8 +3,7 

II. I·I04 1,9 1,9 0,0 

12. a·ro4 1,4 1,4 0,0 

!3. I•I05 I,I r.r 0,0 

!4. 3·!05 0,9 0,9 0,0 

15. I·I06 0,8 0,8 0,0 
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HET RH nPOBEROB B BAWEA BHBRHOTEKE? 
81>1 MOJI(eTe noJJyqHTb no noqre nepeqHcJJeHHble HHJKe KHHrH, 

ec.11H oHH He 6biJJH 3aKa3aHbl pauee. 

IV He*AYHaPOAHW~ ceMHHap no npo6neHaM ~3HKH aweoKMx 
3HeprH~. AY6Ha, 1975. 
TpyAw He.AyHapOAHO~ KOH$eoeHUHH no H36paHHWM aonpocaM 
CTPYKTYPW AApa. IIY6Ha, 1976. 
TpyAw II CHMno3HYHa no KonneKTHBHWH MeTOAIM ycKopeHH". 
lly6Ha, 1976. 
ToYAW X He.AyHaPOAH~ wKonw MOnOAWK y~eHWK no ~3HKe 
BWCOKHK 3Hepr~. 6aKY, 1976. 
TPYAW IX Ha*AYHaPOAHOro CMHno3HyMa no AABPHOA 3~T
P0HHKe. BapHa, 1977. 
TPYAW He•AYHaPOAHOro CHHnD3HyHa no H36paHHWH npo6ne
MaM cTaTHCTM~ecKoA MexaHHKH. AY6Ha, 1977. 
C6opHHK aHHOTauHM XV coa~aHMR no RAeP~ eneKTPOCKo· 
""" H TeopHH AApa. AY6Ha, 1978. 
TPYAW III He•AYHaPOAH~ wKonw no HeATpoHHOA ~3HKe. 
AnywTa, 1978. 
TpyAW III Me•AYHaPOAHoro coa-.aHMR no nponopuMoHana· 
HWH H APeM~BWM KaMepaM. jly6Ha, 1978. 

TpyAW VI BcecoG3Horo coaewaHMR no ycKOPMTen"H aaPA" 
*8HHWX ~aCTHUo )ly6Ha, 1978 /2 TOHa/ 

TpyAw V He*AYHapOAHOrO ceMHHapa no npo6neHaH ~3MKH 
BWCOKHX 3HeprM~. jly6Ha, 1978 

3 p. 60 K. 

3 p, 50 K. 

2 p. 50 K. 

p. 50 K. 

5 p, 00 K. 

6 p. 00 K. 

2 P• 50 K. 

3 p. 00 ... 

6 p. 00 Ko 

7 P• 40 K. 

5 p. 00 K. 

TPYAW l!! Loa~aHH~ no Mcnonbao•aHH~ flAeP"u-~4~~c
CKMX MeTOA08 An" peweHH~ Hay~HO-TeXHM~eCKMX H HaPOAHO-
X03A~CT88HHWX saAa~. IIY6Ha, 1978. 2 p. 20 K. 

TpyAw XII He•AYHaPOAHOM WK011!ol MOOOAwX y~HWX no ~:IMKe 
awcoKHx 3HeprHH. OpHMOpcKo, HP6, 1978. 3 p. 00 K. 

TpyAw V He•AYHaPOAHOro coaewaHHA no HenoKanaHWH TeOpH"H 
nonA. AnYWTa, 1979. 2 p. 25 K. 

TPYAW Me*AYHapoAHoro c~MnD3MYM8 no ~YHAaHeHTinaHWH 
npo6neMaM TeopeTH~CKOH M MaTeMaTH4eCKoM ~3HKH. 
AY6Ha, 1979. 4 p. 00 II· 

TPYAW He•AYHapOAHO~ KOH$epeHUMH no npo6neMaM 
HecKon~KHx Ten a RAePHO~ ~M3MKe. AY6Ha, 1979. 3 p. 00 K. 

TpyAW He*AYHaPOAHOH WKOnw no CTPYKType RApa. 
AnywTa, 1980. 

TPYAW VII BcecomsHoro coaewaH~R no ycKopMTenRM sapH
•eHHwx ~aCTMU, jly6Ha, 1980 /2 TOMa/ 

TPYAW pa6~ero coaewaHMA no cHCTeMaM M MeToAaM 
aHanHTM4eCKHX BW4MCneHHH Ha 38H M HX npHMeHeHM~ 
B T80P8TH~ecKO~ ~3MK8 0 jlyfiHa, 1979 
TPYAW XIV Me*AYHaPOAH~ WKonw MOnOAWX y~eHWx no 
~3MK8 8WCOKMX 3HeprHM 0 11Y6Ha, 1980 

5 p. 00 K. 

8 p, 00 K, 

3 p. 50 K, 

3 p, 50 K. 

3aKa3N Ha ynoMRHYTNe KHHrR MoryT ONTb HanpaaneH~ no anpecy: 
101000 MocKaa, rnasnoqTaMT, n/R 79 

H3naTenbCKHH OTnen 06benHHeHHOrO HHCTHTYTa RnepH~X HCcnenoaaHHH 



TEMATWIECKHE KATErOPHH nYBJIHKAI.UtA 

OB'bE~HHOro HHcmrYTA H,nEPHYX 

HCCJIE):\OBAHMA 

HHJleKc TeMaTJII(B 

1. 3KcnepHMeHTanbHa~ ~3HKa BWCOKMX 3HeprHH 

2. TeopeTH~CKa~ ~3HKa BYCOKMX 3HeprHH 

3. 3KcnepHMeHTanbHa~ HeHTpQHHa~ ~3HKa 

4. TeopeTH~cKa~ ~3MKa HHaKHx 3HeprHH 

5. HaTeMantKa 

6. ~AepHa~ cneKTPOCKOMH~ H paAHOXHMH~ 

7. 41M3MKa T~•enwx HOHOB 

8. KpHoreHMKa 

9. YcKOPHTenH 

10. AaTOMaTH3a~H~ o6pa6oTKH 3KcnepHMeHTanbHWX 
AaHHwx 

11. Bw~cnHTenbHa~ MaTeMaTHKa H TeXHHKa 

12. XHMH~ 

13. TexHHKa ~3H4ecKoro 3KcnepHMeHTa 

14. HccneAOBaHM~ TBePAWX Ten H *HAKOCTeH 
~AepHWMM MeTOAaMH 

15. 3KcnepMMeHTanbHa~ ~3MKa ~AePHWX pea~HH 
MPH HH3KHX 3HeprM~X 

16. ~03HMeTPM~ H ~3HKa 3a~TW 

17. TeopM~ KOHAeHcMpoaaHHoro cocTo~HH~ 

18. Hcnonb3oaaHMe pe3ynbTaToa H MeTOAOB 
~YHAaMeHTanbHWX ~3H4eCKMX HCCneAOBaHHH 
8 CMe*HWX o5naCT~X HayKM M TeXHHKM 

19. 6Ho¢H3HKa 

ArieAHMKOB B.E., 6ecKpoaHaR n.r. AHanMTM~ecKoe awpa•eHHe AnR 
HeKOTOpwX A03MMeTpM~eCKMX xapaKTepMCTMK HeHTpoHOB M npoTOH08 

16-82-89 

YAenbHaR 3KBMaaneHTHaR A03a M AOnycTMMaR nnoTHOCTb noToKa HeHTpoHoa 
M npoToHoa, npM&eAeHHWe 8 "HopMax paAHallHOHHOH 5esonacHOCTM HP6-76'~ 
annpoKCMMMpo8aHw npocTOH ~p~ynoH. AnnpoKcMMallMR awnonHeHa 8 MHTep
aane 3HeprHH OT Tenn080H AO 1~ H38 AnR HeHTpoH08 M OT 2 H38 AO 1o6 H38 AnR 
npoTOHOB. PesynbTaTw pac~eTa xopowo cornacyDTCR c AaHHWMM HP6-76. 

Pa6oTa awnonHeHa a DTAene paAMallMOHHOH 6esonacHOCTM M paAMallMOHHWX 
MccneA08aHMH OH~H. 

C~eHMe 06~AMHeHHOrO MHCTMTYTa RAePHWX MCCneAOBaHMH. AY6Ha 1982 

Alejnikov V.E., Beskrovnaya L.G. The Fonnulae for Some 
Dosimetric Characteristics of Neutrons and Protons 

16-82-89 

The value of the specific neutrons and protons dose equivalent presented 
by National Rules (NRB-76) are approximated by simplest formulae. In ana
litical form the dependence of the specific dose equivalent on energy of 
neutrons the energy range from thermal up to 106 HeV and of protons in the 
energy range from 2 MeV up to 106 HeV are given.The calculation results 
agree well with data presented in National Rules. 

The Investigation has been performed at the Department of Radiation 
Safety and Radiation Researches, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1982 

OepeaoA O.C.BMHOrpaAOBoH. 


