19k Ha EEREMELE EHHE Vol. 19, No. 4

1995 & 4 R HIGH ENERGY PHYSICS AND NUCLEAR PHYSICS Apr., 1995

FzF MORSE #ERFITHEPFEY
X2 R

*ERK » &
(hEMEREEY AR JiE  100039)
1994-03-09 I #%

] L 3

R THERUN T mE 8, )0 MORSE BEAWITEETRE K #t 9l
HETHELENEUAE, BT T REREA AL, TEERTH R B R
BREAR TR PG FROTER., TEEARARTTRETECEA &+,
ARG AN ERERETEREAARER, FTREEDH N 2.38 MeV,
14MeV MESRE T, FFRASHEE, RS BEXTHET AR R4
kA o R B A B R .

K@iF MORSE £JF, ¥ Fima 8, X &K #4t.

1 8 ¥

BT INESE—GBRBHER, RN (ERRPTOMFRE D, R 240 s
TRIZRIH T E A DR B L RA KR ES R MAE. HER —BoREMNRBETEE
REARBEHHR T, BERAGRZREBAH” (Skyshine), F—MONEEKEHT BR
AR,

SORALT K S B0 A B R E REBUT T RER, BRUSEHBPRNERR
B —, XEEENRE L RARY, REETER, RBYEERINBMRER S KEH
(AL, H AT T REMERNLRHR, R PR ENS einEes HE P ITIREREK
SENE, NIRRT AL REIEMEL —E2 kAR, AR, €51k, HRHET
SEERHEIR ST TR,

Rindi F1 Thomas™ 3fDIAERZ KBS HIIAIRE T an T IA%k:

(1) BERERE BB INE DT R MBRES;

(2) BEIEBRTHIH TS, BHGPERRIED T

(3) AT HEX GeV LWEREMESE, YERARBENFBAR, h T &R
G H AR EER, TN TR , B 6k Z 2 0 T B i o ik 28 , NI B
B, b i T AL,

377—384



378 B W B 5 B 9B H 9 %

(4) 2R FEX

—r/2
o(r) ~ aQe™""

4 r?

BRI ERHIRIREXEAERNARX, ELFERTRBY MRS, X
e GF R, O AMUMB TR, r AMRAER(RINERVER, MAKBLHR
BREFEBABAAE267Tm 5850m Z|&],

ERWMEEEEN: 245, ATHREERAEERTZOFREADRE, WRER
FRIR I R RO TE AL , T B XOOBUR B RAT RN, B AX FIFESEL R R T BRI B, 40
RRBRES T PENARFRBIERIEF/D, BNZNIABRENTERRTEITER
FIERABHEN, FrllOAERBBOUE RS KB E.

RALERRIFEREREAHABAES., FRZ—REREELETIRNNES
A%, BRI K SRR R Y —REARNMES L RAANEONETT &%, %
DIRB g —msit, U E s FriE e A & A A,

Stevenson™ iR FIENEF (n ASPIC) RUHBRRXRERESARTZHRNSY
F, AR IR EE TSR S B B AR T RO M, 1 MORSE 257
HERTHREREN, HERTHTIES XA TBOREREZ MR f s &k
.

2 MORSE #F @

MORSE (the Multigroup Oak Ridge Scholastic Experiment) BFE—F £ Thie
RRR TRy HERIBITANRE., ERAFFRPZEARBIRE (<20 MeV) KT
BRzEETBHED,

MORSE FEfF#& T35 Bmit17:

(1) #E—HENT;

(2) WmEfEASE LR ENERNER, AREIH HERTIHE;

(3) RN TERZENIR, BER—NRPREER, WK T E—NFRNAL
B, B3 HENER, T afRE, BE S BERE, BRTIEQ);

(4) RN FEBHARLE, NN FIBZAR . ELR LB — MR T, B
SBR(2)3}AT;

(5) WRBHNEBREEBEARZENRAEES—FHBENNRE, TS50
EBENRBR , BEIE)HELT,

x5 —H LR 10° M,

DUTFRRNFERNGEE., —BERT KN TEERSBHEME, R, NEMGmE
SEE, LM APREREEESANEMERNNEN, &£ MORSE BF H &
ORI ER TR %, X BERE AN—fITE RARIHERER", BEXNERT
B F IR,

BFEENESWR: H— 03EE R, RBEFERMEROR T, HT ORISR, %



a4 4 RER%: FB MORSE BEFIHHBFHREREH 379

REERS AN TR RENXE, SIEREN TR ERNERNETREES
T e A e, S 4
N e IuENrn W

P(E,r)ye= D) ————*

i=1 47"1’1""’|2 M
KW TR BB TRRE; i XHTFRBRAERN FHRIR; r AHRMBEIBIR; 2 (E)
AEEHE (cm™);N REEBANEE E+ AE NE&TFRANERK TR MATRKTR
.
RPN F IR B4
o(E, ), = 3 LE = B0 2 Q2O W

|rj —r|? M
R ¢(E'—=E, Q" —>0) R&EN E'. FAX ¢ WA THEHZEGREN E. HFH40
BIJLEE s D5 TR ML TR R MU S s N O REEN. TIOR8, WAPRER TRORE, £RE
RESHUTERREZEMEN TN, £ESHTFEIEE, FUOREHEMAP FRIEY &,

_ < [Eme 0y(E)
PE= yz="'1 .L,,..n gi(E) IE;

Xip 0(E) REEBNEZE E+ dE HANTEER; Eonuw T En. DBIAHEMH & KX
MB/NERIRE; (E) BRTEERMANFEL BN ERE T, BN (nfom’.
sec)(mSv/h)™,

b

3 HEEA

31 JLEHE

MORSE BFIEHRANLARMME 1 for, HFRZBERLOHRERTEE

., BREASEHZNA 15 cm BTN
WAEL, EWMEN, E£HFRELTER
8 m S0F—/RHE, BiEEERI S
T. BEEANRZ 3m, & 9Im, B 30 cm,
Bk ERELFEERK, UBRTFEEMNUE
B, BEFEDFER NN,
R T R ek LB B BN FIRER
WA, BEREERIN GRS -IE, E 30cm, TH
EANHIE AL @R 8+, HEE N 23/
3, B1 MORSE jtRJL{TEE

BN RAWIRBKBKESR. BEENERRGK, EB8RELFLETTREH
WU, B T8O,

<m

32 ¥R
W TEA R RS A s E 2%, th TR R Rk R R B A B P, BT



3g0 E%%EE&%E{ 19k

FHETRE, PR 2.38 MeV, fEE FIEEH, HFERET 50 MeV I, %%
RN RE BRI REAN S XS, BEHERT FHRRENIL MeV, SRR E BEM
4MeV F 8 MeV (BRRE—HLHLEE). #05h, FERFIMAEBG D(,0)T KR,
PR 14 MeV thy, FTRL, iR BIRE>Y 2.38 MeV, 14MeV FIE iR h F=F0,
AR S R s B — BBORFER R T, HBE T TR E R MR,

- PFEMATRELEENHE L (« =0,y —0), BWHE m, JBEHFEARH
RES AL PO B RO PRSP T IR I B SRS B, th T L R A T AR A
N2 R LH,

33 MR

ERARENORND, AREZSBR(OF.ES)OEWE, ALLBEREMN TN HH G
%“l‘},ﬁ%ﬁﬂh%ﬂﬁﬁ% AKIIRCREE 4 100% )R BSRK KRR S EKIEN R,

34 RNEHER o
FRMBRIFEER, S0 m H% 1000 m, HABEHEHEX Im,

: 4 FHER G

41 $FRBLUEHETL

NTARGERNDFER, TIRRNHEE REBORE TR, D FHEY BRI SE
HEB+HoHEM0, B2 RR 238 MeVv hFMEYEDRIES S WEAMAE, E Rin-
di #1 Thomas™ ?EtHH’\J%i@%)ﬁ%bﬂﬁ%&iﬁ%%%mﬁ%ﬁ, 1 TC 18 215 ik I 28 SR
M, Hh F BRSO ASEEAL. XREYEARBERBNMES, £
RSB FROEERMFHENRE, URERF (JL MeV) 5EERS. MORSE BFit
BERBRTREEBEREAMEM, hFEEZEmE/N EEERL, AIEYEPFERDIE
JL MeV g ¥, FiIBEAE—FERAE, XRERE S HLHE.

ERAm, REDBEFRMNAEVHEIBEATEIMEETN LR AKX, W
Lindeubaum™ EHTENL2BAIN:

o(r) ~1/r?, (1D
v 1l

o(r) ~ et (2)

4rr?

Rindi 1 Thomas™ FE&E&RESRAANERM -, EH
o(r) = 4092 (1 —e®)e™* (r =5 X 10%m), 3)
nr

APARK ¢ =28, u=56 X 10%cm, 2= 2.67 X 10°cm, Q XfExhFRAEE. 2
ﬁ(l)RﬁTBﬁﬂﬁﬁm$ﬁﬁiﬁ&ﬁE¢ﬁ§§ AR (2)F (3) W2 BT KB Fk
#. :



% 4 3 SR, R MORSE B Hth FROT 2 K # 4 381

10‘”"’ B . . 10;11 ~\b t
1 \§\ |
i
10-201~ gé x . 012}~ q\ :
- \‘E
i 107 = 108 \‘i\
= = .'\\\
&, & W \.
= £ 5
& 2 A
& * VY
8 107224 014 | A
‘\) 1
\\ ‘\\
: 3
10-234= 1015 f—
.
10-24 ! ! T , 10716 1 ]
1 10 160, 1600, T 101 © 102 103
S(m) . _ S(m)
M2 thFxmEX4E DREER sEk B3 MORSE R 5ZWARMELE:
(E, = 2.38MeV) O——morse HE;

O EmH#E: ABWHZRE.

ST k——B( )~ (1 = e,

5L 2.38MeV ISR TE4H], % MORSE BFHELRSEREAZK A &
b, LR 100 m & %H—A, e RRTE 3. TUEH, BRAR(DZHEKE
SN EBE=AMETE S0—500 m HENEFHYE, EUARGREBELF. TARER
B HIE S OHE ST RE EORERE.

%% MORSE BRFUHELRSAR (3) #4784, WARESHER M 1= 2.86 x
10%cm, 5K (3)Z 2= 2.67 X 10'cm F 48,

IR S S PR AR T, BBOLEIRTE S0m—1000 m M. Rk
BRFIBRAR(3)IERF MORSE P& 1Y 1 {8, I 2 2 X 3L,

42 PFRERMIGANER

AR TREHLAAOENE, DHTETRAERL: —E¥EETH-REEK
W, MERFEREURSRAN & fA; —RANBEEEENNEINEFTENSE,
MR FHERNIIE A, BREBERNEER—3 lom &,DIELE, EXBERTFEDY
G ik =

B4 5R 14MeV BT RAMIEANER. UER, REXBSNEYRITHE
1R & S A RO AN N, 1X R B R 28 S8 s i T R E R 43, — 3B 2 9 R S S k f



382 B Y B L5 Y o®E %19 %

2 109
=18 -+
. ' r | !g/i\ﬂ
/
: /
' // 10°20 =
10719}~ /
‘/
—————————— A~ D‘.
A o
A B gl
PR la ] | &
-3- ] 3
& I 2
2 / )
= 3
& Q 102k
E_lo—'ﬂ—
B 1
10-B- X
1022 |~
¢ ’ {0-24 I I
10-2 L - o ?o! ! 10 100 1000
1 LI - St
B4 hTRBELEDHERERE » (RENKA) A5 BEHEARSRERERGER
B (B, = 14MeV) (E, = 14MeV)
B A.B.C 5 BIXEMBIER 50 m, 500 m #y O Z5; * K& © BEE5KEARLY.

1000 m,
A BRENBYBIEHRTEN KA
O mFREARRENTHES
O \EHEH KA.

et T, B—HBoNkE R & AN, BEIREAREREHOT T, WTESE
S 37k SRR IELL , I 3 WO TUMRBE R 5T a2k Fr O3, Rfus/, Brll, BREER/NTEIE

EL 3 IRy X A&,
FEEFHRESREHTED, BREARLYBRSHERHNIL 4K MRIER, MORSEiT

BAE, XMBEERRTRTN.
B 0" RRESERF IR ANER, REXLEMRE KT, ATE T B RY

HREERSHERER, NELYERE, RERNROTHERMORTR, HFE RS
&L B SRR TR /N, XTI, McCaslin®™ {BT PERAITTIR.

43 WM EHES

HEHRRAZMBEHMNE: R KER (BEXN 100%) URESAKESBES
¥, B 53R 14MeV HFEER 1000m LFBELBEHEM. ATRMREESLTHE
o, XEUR DB R SR T R 2 B s R T8,



%4 R¥ER%E: N MORSE ﬁﬁifrﬁiqﬂ?—#ﬂi S R 383

(1) MORSE 8 BR T RERBHOERE, AR RN T, B RS SR
TR ETL R LBRRS T, ERREJL MeV 7, EfIZAHHERHORERE. H
I, TR R T IE L R 7 Mk, LERESEMEREEMENESE, UKEE
PR F IR, RN TR R T, @RBRESE, FIE 4SBT E UL
MeV 7%, Fill, AEBAEBARR, HILEE R TRR LR ER R R,

(2) FEE K SIS OR AR, K 23 B B X Bt B 2 380 , (BN T AR IEEL B 3%
.

) HHNMENEE(WR. . 2EHONEHOEZWRRN,

(4) FIFALKRAR(3)F MORSE HERAE (2.86 X 10 ‘cm) WD E{E T4 %
B XZER#A,

ATEREZEFEEEFEHEELMESR L (SLAC) TR, fFEE L
BtizHl T. M. Jenkins EEBRMFIERLXRFEFHRFT UL K= (LBL) J. B.
McCaslin #1244 T MH 5],

2 F X M

[1] A. Rindi, R, H. Thomas, Skyshine-A Paper Tiger: Particle Accelerators. Vol. 7, pgs. 23—39
(1975).

[2] G. R. Stevanson, Estimation of Radiation Intensities at Large Distances from Loss Areas.
CERN, Lab II, Internal Document RA/note 72-10, June 14, (1972).

{3] T. A. Gabriel, The Methods and Applications of Monte-Carlo in Low Energy (<20MeV) Neu-
tron-Photon Transport (MORSE) Computer Techniques in Radiation Transport and Dosimetry
by W. R. Nelson, T. M. Jenkins. New York and London, 1980.-

{4] H. Wade Patterson, R. H. Thomas, Accelerator Health Physics. Chapter 6, pgs. 437—443, Aca-
demic Press, New York and London, (1973).

{5} J. B. McCaslin, Effect of Neutron Scattering on the Calculation of Moderated BF, Detectors,
Health Physics Note 357. December (1976).



384 B R W R S5 BB B 519 ¥

Use of MORSE Program to Calculate Skyshine
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Abstract

The neutron dose equivalent produced by skyshine was calculated using MORSE
program. For these calculations, the neutron sourse was enclosed in a hollow concr-
ete cylinder. There were two cases, one was the cylinder with concrete roof shiel-
ding, the other was without a roof. The sourse energies of 2.38 MeV, 14 MeV and
giant resonance (G. R) neutron were calculated separately. We have compared the
effects of different models, such as different sourse emission solid angle and differe-
nt scattering media. The results can be applied for the estimation of radiological
impact to invironment and the design of radiation protection on the particle acceler-

ators and other nuclear facilities.

Key words MORSE program, accelerator, skyshine.



