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Hacrosinne MeTroiuyeckue yKa3aHHs YCTAHABJHBAIOT  METOAHKY
pacyera MNOIJIOLEHHOH H 3KBUBAJEHTHOH 103 OT MPOTOHOB KOCMluec-
kux ayueii (KJI) c sneprueit or 30 po 1000 M»sB 3a zamnrcii koc-
Muyeckoro annapara (KA), cperuss To.liuHa KOTOPOH B MACCOBBIX
eIHHHLIAX AJHHBI cocTaBasger 1—I15 r/cm?, B TpPOU3BOJBHON  TOYKe
TKaHe3KBHUBAJIEHTIIOrO ¢daHTOMA.

TepMHuHBI, NpUMeEHsieMBle B HACTOSMIHX METOAMYECKHX YKa3aHUsiX,
M UX TMOSICHEHHS NPHBEJIEHLI B CMPABCYHOM MNPILIOKEHHH.

1. OBLUME NOJTIOMEHMA

1.1. Mertoauka OCHOBaHa Ha NPEANOJOKEHHH TPSIMOJIHHEIIHOTO
pacnpocrpaHerm H HENpPEepbIBHOTO TOPMOZXKEHH:A NPOTOIIOB B BELleCT-
Be.

1.2, Ilpu u30TponHOM I[ajJeHHH NPOTOHOB, HMEIIHX cnexTp ¢ (L),
Ha OOBEKT H3 OAHOPOJHOr0 BellecTBa A03y B NPOH3BOJBHOI  TOYKE

—

¢daHTOMAa C KOODAHHATOH ro, HaXxodsilleHcs BHYTPH 00BEKTa, BHIYIIC-
JSIOT 0 ¢opmyJe

D(E)=¢.§°D<a)w<g, o) d, )

rae @ — ¢JroeHc nafalIHX MPOTOHOB;
D (&) — yaenbHas A03a Ha ryGHHE I OT NPOTOHOB, HMeKMIHX
> cnekTp @(E), paccunreiBaeMas no Gopmysam pasi. 2;
w(E, ro) — OYHKUHA 3KDaHHPOBAHHOCTH, INpelcTaBjAlmas ccOoi
NIOTHOCTh BEPOATHOCTH AJIA Jy4a, HCNYLIEHHOTO M3
-—_

TOYKH 7o B CJAy4YafHOM HaOpaBJjeHHH Q. BCTPeTHTh Ha
CcBOeM IYTH KOIUYeCTBO BEIeCTBA (.
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1.3. lnss yuera pasauuus B 3aUIHTHHIX CBOHCTBaX TKaHEIKBUBA-
JEeHTHOTO BeLLeCTBA H BELIECTB, BXOAAIIHX B COCTAB  3aU{HTHI, I
Ka’KJOr0 H3 TaKHX BELIECTB BBOAHTCA KOI(DDHUHEHT 3IKBHBAJIEHTHO-
CTH Yk, KOTODPBIIl BBIYHCJAIOT 0 dopmyJe

Y= W ’ (2)

rie Sk(Eo) u S(Eop) — HOHH3AUHOHHBIE NOTEpPH NPOTOHOB B [AdH-
HOM BellleCTBe 3alIHThl H B TKaHE3KBHBA-
JIEHTHOM BelllecTBe INpH 3Heprun Ey=
=50 M3B.

—

1.4. o3y B nmpoH3BOJIbHOH TOodKe (aHTOoMa ry, PacnoJ0KeHHOro

BHyTpH KA, BbiUHCJAIOT 10 ¢opMmydae (1), HCIONb3yA (QYHKLUHIO 3K-
—

pauuposanHocTH @ (&, @), paccuuteiBaemyio no [OCT 25645.204—83
C 3ameHON A KaKA0H 30HB 3allHThl K, BEJIHYHHBI IJIOTHOCTH
0 k(@) HA BEIHIHHY YkPr, (r )

Hpnmeqaﬂue EciH OTCYTCTBYIOT AaHHble, NO3BOJAIOMIHE 331aTh (GAHTOM M
KA Kax e[uHHI OOBEKT, HO H3BECTHHI 110 OTAGJIBHOCTH byHKUHA CaMO3Kp aHHPOBAH-

HOCTH AJs <paHTowa wl(?g.,ro) # QYHKUHA SKPaHHPOBAHHOCTH 3aUIHTON ws(Es, ro) AJs
KA, 10 gas caydaiiHoro nosmoxenus dantoMa BHYTpH KA ¢yHKIHIO SKpaHHpOBaH-
HOCTH pacCYHTBHIBAIOT N0 ¢opmyJe

r

B, ro)= | wi(x ro)ws(8—x, ro)dx, (3)
0

rae

w2 (&, ro) =y 'wa(yEs 7o),
v — BBIYHCJIAIOT 10 popMmyae (2) AaA alIOMHHHA.

2. ONMPEAENEHME YAENbLHbIX NOFNOWEHHOW U SKBUBANEHTHOM
[O03 D (E) HA TNYBHUHE & TKAHESKBMBAJIEHTHOIO BELLECTBA

2.1. YaenbHyio 103y 3a CJ0€M TKaHEIKBHBAJCHTHOIO BellleCcTBa
TOJNIMHUHON § HNPH HOPMAaJbHOM MaJeHHH NPOTOHOB, HMEIOIIHX CIEKTp
@(E), BoiyuCAAOT 10 hopMysie

D(&)=D(8)+D2(8), (4)

rae Dy (E) — ynenpHAd 1034 OT NEPBHYHKIX NPOTOHOB;
D, (E) — ynenbHas po3a, co3jaBaeMasl NPOAYKTAMH SLEPHBIX
B3aHMOLEHCTBHH NMPOTOHOB C BELIECTBOM,
2.2. YOoeJpHYI0 003y OT NEPBHYHHX NPOTOHOB D;(E) BHIYHCISAIOT
no ¢opmyne

Di(g)= | F(5 E) G(E)dE, (5)



rie E’— snepruss Ha riy6uHe £ B TKaHEIKBHBAJIEHTHOM
BeIeCTBe;
E — sHeprust Ha MOBEPXHOCTH CJOf, ompeleifemas

M3 3Heprud Ha rJybuHe $ U COOTHOLUEHHS <«MPO-
Oer — sHeprus»:

R(E)=R(E')+5,
R(E) u R(E’) — nonusauuoitsie mnpoberit npoTONOB B TKaAHEIK-
BIBAJISHTHOM BelilecTBe ¢ 3Heprueil £ u E;
F (3, E’) — naoTHOCTD NpOCTPAHCTBEHHO-HEPTeTHYECKOTrO

pacnpejejenus no ¢.oency na raybune § B
TKaHe3KBIBA Il TIOM BellecTBe,

S (E)
A s E
F§ EY) =gy F(0, E),
F(0, E) — nioTHOCTL NpPOCTPAHCTBEHHO-3HEPIeTHYECKOro — paclpe-
JlefleHHs 10 (JII0EHCY Ha NOBEPXHOCTH CJOs, HOPMHPO-
BaHHAA HA €AMHUYLBIH JIOeHC,

Emax
F(0, E)=p(E) / | e(E)dE;
Emin

S(E) n S(E’) — woHH3alHOHHBIE IIOTEPH B TKa-
HESKBUBAJEHTIOM BEIIECTBE NPH
sxeprusax E u E';
G(E')=1,6-10"1°8 (E’) — pja NOIIOUEHHO HO3HI;
G(E')=1,6-10"19S (E')K[S(E’)] — nna sKBUBaJeHTHOH AO3H;
K[S(E’)] — ko3p¢unuesT kauectBa HOHH-
3UPYIOLLErO H3JMYYEHHS;

Emin=1 MsB, En.x=1000 M3B.

2.3. YieabHyio 803y OT NPOAYKTOB sifiePHBIX B3aHMOIEHCTBUil Npo-
TOHOB C BelUeCTBOM 3aLUTH H (aHTOMa BBIYHCIAIOT IO GopMye

Ema:
D:(®)= | F(0, E)(s E)E, (6)
min
rie f(E,E)=4'9'10"451’851“(‘?/10)'eXp[15+02(;1EE/10)3»9] — A
TIOrJIOLIEHHOH AO3HI, ’
[(§ E)=56-10"1E1¢%In(E/10)exp [15+o 2(;155/10)3-9] — A

9KBHBAJCHTHOH JO3HI.

3. ANITOPUTM PACHETA AO3bl B (AHTOME 3A 3ALLMTON

3.1. B KauecTBe HCXOAHBIX NAHHBIX JJS pacyera MOIVIOUWIEHHOH H
3KBHBAJIEHTHON 103 o1 npoTtoHoB KJI GepyT:

S



daoencet @ u suepreTHueckue cnexktpn ¢ (E) npotonoB KJI, sa-
Aaunbie B coorBerctBun ¢ TOCT  25645.122—85 wu  TOCT
25645.134—86;

HOHII3aUHOHHBIe ToTepd S (E) u HOHM3aUhOHULble poderd R(E)
TIpOTOHOB, onpefessembie no PJ 50—25645.206—84;

3aBHCHMOCTh KO3((QUUMeHTa KayecTBa HOHIRHDYIOULEro H3Jayye-
HHst OT TOJHOIl JIHHEHHOH nepenauyn 3HeprHH — A(L.), onpefe.se-
myto o [OCT 8.496—83. B nactosiux MeTOAHYECKHX YKAa3aHHAX
npunuMaioT Lo (E£)=S(E);

—»

GYHKUHU 3KPaHHPOBAHHOCTH w (%, ro), onpeleasemble 1o [OCT
25645.204—83.

3.2. 3anator pacuertHyio ceTky {Z;} B auanasoHe 0<CE<<Lmax-

3.3. BHIUHCIAIOT (YHKUHIO  3KPAHHPOBAHHOCTH w(E,rp) B COOT-
BeTcTBUH ¢ nm. 1.3, 1.4 B BuJe nocTOsAHHOH Ha oTpe3ke (I, Si+1) PYyHK-

-

uuu w(ry), rae [=1,..., Lmax

upuny uHtepBana AE; npHHHMAIOT paBHOH | r/cM?.

3.4. 3a1a0T IJIOTHOCTH NPOCTPAHCTBEHHO-IHEPreTHYECKOro pacr-
penenenus npotonoB KJI Ha noBepxHoCcTH 06bekTa —

Emax E<30 MSB
[1]
F(0, E)= E / { o(E)dE 30 MsB<<E< 1000 M5B
(0.£) QE) /g, 9B E> 1000 MsB

3.5. Brluncasior 3HaAUYeHHs ¢yuguun D(E) B Touykax § =
=0,5(&—14E1) nyTeM YHCJIEHHOTO HHTErPHPOBAHHA BbIpaKeHUH (H)
u (6) pasn. 2.

-
3.6. BoluncssoT 3HaueHHs 403 B Touke ro no dopmy.ae (1)

, 3aMe-
HSIS HHTErpUpOBaHHE CyMMHPOBAaHHEM IO /
— Lmax N
D(r))=® X D(&)w(ro)AL. (7)
=1



[TPHJIO)KEHHFE
Cnpasounoe

TepMHHbI, fIpUMEHAEeMbIe B HACTOAUNX METOAUYECKUX YKA3aHUAX,
H X NMOSACHEHUS

Tepmun

[ToacHenHC

Tloraommennad A03a HOHHU3HpPYIOlLE-
ro H3JIYYEHHS

DKBHBAJIEHTHAA [103a HOHH3HPYIOLLe-
TO H3MYYeHHS

YaenpHasa posa

Kosdduumest kauectsa monmsupym-
ULero H3JayyeHHs

DHepreTHYECKHH CMEKTP  KOCMHUeC-
KHX Jayuel

loHusaunoHHEIE TOTEPH MPOTOHOB

Honusaunonnsiil npoGer npotona

MaccoBas egHHHlUA NTIHE

[To TOCT 15484—381
[To TOCT 15484—381

Joza npr ¢maoexce paBxoM | wacT./en?
[To TOCT 15484—381

[To FOCT 25645.104—84

CpenHde NOTepH SHEPTHH Ha eAHHHLY
myTH B cpelde, o0yc/IOBJeHHEle B3auMOZelt-
CTBHEM IPOTOHA C 3JMEKTPOHHBIMH 080.101-
KaVH aTOMOB TOPMO3AIEH Cpeint

CpeaHdil nyTh, NPOXOAMMBIf IPOTOHOM
¢ DaHHOi 3Heprueil A0 OCTAHOBKH, T. €. J0
MOJIHOK TMOTePH 3HeprHH

Ilpoussesenue JuHeAHOH eXHHHUBI AJH-
Hbl Ha [1JIOTHOCTb BeULeCTBa
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