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1. BBEAEHUE

Passutne yckopuTenefi TAXeNnsiX MOHOB Ha BLICOKME 3HEPrun B
OUAN /1. 2/ npuseno k HeoBXxoauMOCTH pa3paboTku MeToaa MPOFHO3UPO-
8aHMA PagMaLMOHHON OBCTAHOBKM W 3aWMTLl OT WU3NYyYeHuM, BO3HMKAK-
wMx NpuM B3auMMOAeNCTBUM PENATUBMCTCKUX Afep C BelwecTBOM. B pa-
fotax /3=5/ paetca oBocHOBaHue MeTOAa pacueTa AO3UMETPUUECKMX
napaMeTpoB MNONA U3NYUYEHUN C Uenbio OLeHKW paauaymnoHHon obcTaHoe-
Ku npy B3auMoaeuCcTBUM NEerknx Afgep C 3HEPruaMu oT 86 MaB/HyknoH
po 3,65 MaB/Hywnod c sewectBoMm. Hactoswaa paboTa ABnAeTcA fdanb-
HelwuM paseuTueM paboT /3=5/ B cBeTe HOBbLIX 3KCMEPUMEHTanbHbIX
peaynbTaTtos 8-9/

2. OCHOBH METOAA
. /3—=5/

Mpu paspaboTke MeToOpa M ero pas3smTmMu mcxoaunu m3 oc-
HOBHLIX 3aKOHOMepHOcTelt 0bpa3oBaHMA aApOHOB M OCTATOUHLIX Apep-
MUlieHe B AOQPO-AAEPHBIX B3auUMOAENCTBUAX, W3 YCNOBUA AOCTYMNHOCTH
anropuTtMa AnA MHKeHepoB-du3mkos, paboTaoumx B obnacTu paguauyu-
OHHOWM 3aWMThH, U BO3MOKHOCTU MCMNONbL30BAHWA WHPOpMaUMM O NapameT-
pax nofei uanyueHuil, HAKOMNEHHOMW B MCCNefoOBaHMAX NPOTOH-fAaep-
HHX COypapeHuit. Ha ocHose pabot /6~ 14/ MoxHO OTMeTWTbL crepyio-
ume OCHOBHble 3aKOHOMepHOCTM obpa3osaHMA agpoOHOB B AAPO-AAEpPHbIX
B3anMOAeNCTBUAX, KOTOpble Obnu MCNONb30BaHL MpW NOCTPOEHMU anro-
puTMa pacueTa.

2.1, MNopobue anddepeHumManbHbLiX pacnpepeneHnit agpoOHOB MO yrny
Boineta U ux aHeprum d2y/dEdQ  wvMeeT MecTO ANA pasnUUHBIX
CTankusBawwmxcA Anep v, B uacTHOCTU, HabniwpgaeTcAa nopobue d%,y/
/dEdQ ¢ auvodepeHumanbHuiMKM pacnpefeneHAMM B NPOTOH-AAEpPHbIX
Bsavmo,qel‘&CTBMHx'(dzau/dEdQ)p_ﬂ npy 3HEpruax HyknoHos E < E,
roe E; - aHepruAa cHapsga, NpUMXOAAWAncs Ha oaMH HyknoH. JTa
3aKOHOMEpHOCTb ABMAAETCA, OYEeBMOHO, CNeacTBMEM TOro, UTO HYKNO-
Hbl C TaKOW 3Hepruelt obpaaylTCA B OCHOBHOM B pe3ynbTaTe BHYTpWU-
AOEePHOro Kackapa, KOTOpbIM MHUUMUPYETCA OTAENbHLIMA HyKROHaMU
AQpPa-CHApAAA, a He MX COBOKynNHoCThbk. OTMeueHHaA 33KOHOMEPHOCTbL
nosBonfAeT MpeacTasuTb O9TOT KOMMOHEHT NOAA uanydeHuAa ¢ B AOpPO-
AAepHOM B3aWMOAEMCTBUM MOCPe[CTBOM Cnefyllero COOTHOWEHWUA:



& = pr—n’.’ /1/

rae £p-a - TOT Xe KacKapHelll KOMMOHEHT MOMA M3ny4eHus, HO B
NpOTOH-AREPHOM coyaapeHun. Yncno skeuBaneHTHuX NpoToHoB N onu-
ChiBaAeTCA (GOopMynomn

N =A% + (A, -1)°%.0078[InA, - 185], /2/

rae A; u A, - MaccoBule uMcna A[pPa-cHapsAa U AQPa-MULEHW COOT-
BETCTBEHHO. Pe3ynbTaTel 3KCNEepUMEHTOB cBuAeTenbcTBylT 06 OTCyT-
CTBMM cKONbKOo-HWMbyab cyuecTBeHHON 3aBucuMocTu N OT sHeprum ap-
pa-¢HapAaga.

2.2. B obnacTtu aHeprui, 6nmakux x E., npu Manbix yrnax 6 <
<10°, HabniopaeTcA xapaKTepHas OCOBEHHOCTb, MPUCYWaAs AQpPO-Adep-
HbiM B3aUMOAQENCTBMAM - HanMuue NMKA B8 MMNYNbCHOM UMM 3HEpreTu-
UEeCKOM pacnpefilefieHMn HYKNOHOB C BEPUMHOU Npu E::Ec, roe E -
3HEpPrvaA HyKMOHOB, U HanMuue 3HaAUMTEeNbHOFO KONMUECTBA HYKJIOHOB
c E> E, . NaMepeHHwe pacnpegeneHnsa NpoOTOHOB MO uMNynbcaM B 06-
nacTu NUKoe, NpeacTaBneHHsle B CUCTeMe AApa-cHapsaga, OKasanuch
NPaKTUUECKW He 3aBUCAUMMM OT ero 3Heprum npu 3Hadenuax 0,4;
1,05 u 2,10 3B/HyknoH; Npu 3TOM 3HaAUEHUA aucnepcum pachnpepe-
neHnt  No NpoAOsIbHOMY U NOMepedHOMYy WMNYJSibcaM, OMUCHIBAEMbiX
rayccuaHoM, OKasanucb NpPaKTU4eckn oarHaxoBeMu &/ 1 paBHbIMU
npubnuanTtensHo( 54 MaB/c)% BenuumHb gvcnepcum pacnpegenedHuit no
NONEepeUYHOMY MMMNYNbCY, OMUCHIBAEMbIX 3KCAOHEHUMaNbHOM YacTbi,
TakKe OKasanucb HeszaBuUCUMb OT E. , OAHAKO OTAWUHBIMKM OT BERUYMH
aucnepcum pacnpegeneHuii No NpoaonbHOMY uMmnynbcy. 3170 obcToAR-
TenbCTBO yKasniBaeT, BUMAUMMO, HA TO, UTO B pachpeaefieHUn HYKno-
HOB, OMNUCLIBEAEMOM 3KCMOHEHTO#, 3aMeTHbI! BKNag BHOCAT HYKOH.,
NnpeTepneBwMe KBasmynpyrmve cTonkHoBeHus. OgHako Npu ycTaHoBne-
HUW 3aBUCUMOCTM AMCNEPCUM ISKCMOHEHUMANbHOM YacTW pacnpeaeneHus
ot Eo npeHeGpexeMm 3TUM $akToM paau MpOCTOTH anroputMa, Bubpas
3a OCHOBY napaMeTp € 9KCMOHEHYWaNbHOTO pacnpefgeneHua No npo-
BONbHOMY. UMNynbcy pasBHuM 65 M3B/c B cucTeme agpa-cHapapa. OT-
MeuyeHHble (akTh MO3BOMAKNT cAenaTb MNpeAnofioKeHne O TOM, UTO 3Hep-
reruyeckue pacnpegeneHua B obnacTyv NUKOB (OPMUPYNOTCHA B OCHOB-—
HOM TeMW HYKMOHaMm fOep-CHapAfOB, KOTOpPHE He MNpeTepneBamwT CTONK-
HOBeHuM /HabnogaTenn/ C HyKNOHaMM saep-MuweHei nNpu B3aamMogedi-
cTBUU Adep, MK HYKNOHaMuM saep-cCHapafoB, NpeTepneBumnx OfHOKpaT-
Hole CTONMKHOBEHWA C HYKNOHamMu Agep-muumeHen. llapameTpn anddpepeH-
uManbHOTro %acnpeneneHmn HyknoHos - HabnwpgaTteneri B nabopaTopHOM

d ov

cucrTeme MOXHO NONyYnTb Ha OCHOBEe NapaMeTpoB TOIro Xe

/6/
pacnpegeneHna HYKNOHOB B cCuCTeMe sapa-cHapaga u npeo6paso-

BaHWA cKopocTen no JlopeHyy:

2

v, + v’ :
v /3/
VoV
1+ <
c?

roe v M v’ - CKOpPOCTM HYKNOHa B cucTemax nabopatopHoh m agpa-
CHapaga COOTBETCTBEHHO, V, - CKOPOCTb HyKMOHa, COOTBeTCTBYWUWan
aHeprum E., a ¢ - cKopocTb cBeTa.

flepexoaa oT umnynbca HyKMNOHOB, COOTBETCTBYIMErO 3HAUEHUD
avcnepcun pacnpeaeneHus (54 MaB/c)® B cucTeme agpa-cHapsga,
OfUCHIBAEMOrO rayCCUaHOM, K CKOPOCTM HyKnoHa B naBopaTopHoOM cuc-
Teme cornacHo /3/ u 3aTeM K 3HaueHu cooTBeTCTByWUWeN el 3Hep-
rum Egun Ej— E. ana pspa sHavenwnt E . |, v, |, nonyuum sasucu-
MOCTb AMCNEepCUU BHEpreTUUecKOro pacnpegeneHmnif = (Eg - E&20T
E¢ . B pesynbtate okasanocb, uTO T{ XOpowo annpOKCUMUPYEeTCA

" cnepywouert GOpMynow:

. = 28 + 0064E,, MsB. /4/

bosbwasa vacTs HyknoHosB-HabnwgaTenei uMeeT BenUUMHL MOMEpeUHbIX
uunynbcoe MmeHee 100 MaB/c u coorsetcTBeHHo Manwe /6 <10°/ yr-
nbt OTKNoHeHuAa npuE > 200 M3aB/HyknoH. Kpome Toro, .pesynbratsl
3KcﬂepMMeHTa/6/ NOKa3ablBawT, 4TO AUCMNEpPCUs pacnpefeneHun HyK-
JIOHOB NO NPOAONbHOMY WMMMYNbCY MNPU Pa3NUUHBIX 3HAYEHWAX norepeuy-
HOro uMnynbca ecnm u 3asucuT oT E, , TO HeaHauuTenbHo. 3T aBa
PaKTa Mo3BONAKT CUMTaTb 7, He 3aBucaAuweN OT yrna 9 AnAa HyKno-
Hos-HabnwogaTtenedi.

3aBucuMocTe napameTpa €1 / MaB/ akcnoHeHywanbHOM uacTu 3Hep-
reTuyeckoro pacnpepenenva ot E. /MaB/ Hawnm B Buge:

€,= 76 + 0,064E., MsB, /5/

MPUHAB €ro, TakK Me Kak ¥ 7, , He 3aBUCAWMM OT f ANA HYKNOHOB-
Habnwopatenen.

PesynbTaTe 3KCnepyvMeHTa U n3NOKeHHsie cOOBpameHus no3BONAWT
avddepeHumanbHoe pacnpegeneHne HEeMTPOHOB wMAM MNpOTOHOB-Habnwaa-
2
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3nech
6= =1 - N : /7/
V2 p, V2 VEZ+ 2E m c?

rae p; = 54 MeB/c - BenuumHa nonepeuHoro uMnynbca, NpU KOTO-
poM EﬂﬁgL— =1, P, © uMNynbC HyKnoOHa B sppe-cHapsge, COOTBeT-
CTBywmﬁﬁ E., m, ¢ - 3Heprus MOKOSA HYKNOHa; Og = —gg—-, roe Po-
BE/IMUMHA MONEPEeUYHOro MMNynbca, NpU KOTOPOM —g%— = %; Nno AAHHbLIM
pmuc. 13 pa607m16/ P, Hawmm pasreM 170 MaB/c; ¢ - ceueHue He-

ynpyroro sapo-sgepHoro B3amMogelcTsuA, NPUHUMaeMoOe He 3aBUCAWMM
OT aHeprum Appa-cHapsaga /cm., Hanpumep,/ 16/ /; K(A., Ay) - na-
paMeTp ¢parmeHTaumm, onpepenAemMplit Kak cpepHee UYUCNO NPOTOHOB
unn HelMTpOHOB-HabnwgaTenel, obpasywUMXCA B eaMHMUYHOM aKTe B3au-
MOAelcTBUA AAEep-CHapAAOB MAaccoBuM uMcnoM A, C agpamm aToMmOB

MULIEHM MAcCOBHM uucnom A,, /147
A
M

K(12,A,) - 041 + 1,28¢ °° - /8/

1
Ana apep renua K(4,A,,) = ?K(12.AM), anA kucnopoaa K(16.AM)=

= K(12,Ay ). ;

2.3. lNpoMexyTouHOe MeCTO Mexay HyKnoHaMu-HabnogatensmMm u
KacKagHLIMKM YacCcTULaMK 3aHUMAaT HYKNROHb , 06pasyluuecs B OCHOBHOM
B OAMHOUHBIX CTONKHOBEHUAX HYKNOHOB fAAapa-cHapfAna C HYKNOHaMu
Afpa-MueHn. [nA HUX TaKKe XapaKTepHO Hanuume NuKa B 3HepreTu-
UeCKOM pacnpegeneHun cedveHns oBpazoBaHmA, 0AHAKO JHEPrus, nNpu
KoTopol HabniopaeTcs BepuwuHa pacnpefeneHua, ¢ pocTtoM yrna 6
yMeHblaeTcsa. YMeHbwaeTca ¢ pocToM 6 M BKNag 3TOro KOMAOHEHTA
8 obuee aguddepeHunanbHoe ceueHne O6pasoOBaHUA HYKIOHOB; MNpwU
3TOM HM3KOZIHEpraTUuecKas UacTb NMKa B pe3dynbTaTaxX 3KcMepuMeHTa
McuesdaeT NOA KacKaaHbiM KOMNOHEHTOM. HaM npepcTaBnAeTcA noruu-
HbIM TdKOIt MUK onNMcaTb B MNepBOM NpubnumeHuMM, TakK xe, Kak u ans
HyknoHoB-HabnopaTenel, ABYMA COCTaBNALWMMMU :

\ 6 _(B-Ey? 9 |EEJ o)
d N 0 2 0 € 9
(—Z 1=CH~——?_:[2€-3 e 72 +0,52e T e 2.
dEdQ 72\/27:
3pechb: 9
=1 (0,28 +1,14¢7°%), MsB 6= 0,113 pan, /10/

E =50 + (E,~50)cos(0,9 + 0,1091n0,008E )6 ,MsB, 6,=0,36 pan, /11/

4

Eg 0

ep = (56 +0,112E, - 70e 140 ) (0,28 + 1,14e 105), wmsB. /12/
Besmumrbl Ec , B ,75 1 €, Bupawern B M3B, yron 6 - B pa-
amaHax; Cy = 1 cp~l gna HesttpoHoB M Cy = 2,5 cp~! ana npoto-

HoB. Bce noctosHHbe B /9/-/12/ HallipeHs u3 ycnoBmA cornacua pac-
cumTaHHbIX C nomowsl /9/-/12/ Bennunh [BOMHLIX AMdOEpPeHUManbHbX
ceyeHUM ¢ IKcnepuMeHTanbHbIMK OaHHbiMK: /8= 13/,

Buixog 4acTtuy, OTNMUHLIX OT HEMTPOHOB WM NPOTOHOB, B AApPO-fAEp-
HOM B3auMMOAENCTBUM C IHepruamu, 6nmvakumu k E , npeHebpexmmo
Man; Tak, Hanpumep, AnNA 7~ -Me30HOB, obnagawvumx HaMBonbwuMm Bbi-
XOAOM MOCne HelTpOHOB M NPOTOHOB, Bhxof cocTasnseT npu E_=E,
meHee 1% NO OTHOWEHMWI K MPOTOHAaM.

3. OCHOBHBLIE ®OPMYIbl PACYETA PAAMAUMOHHOM OBCTAHOBKM

PagnayunoHHyio obcTaHoBky OyaeMm xapakTepu3oBaTh gudpdepeHumans-
HbiM pacnpegeneHuem ¢nieHca HyknoHos ®(E, 4, r), MX Y[ NOBbLIM
pacnpegeneHuem dov/ d§d , QnoeHcom @ (9, r) ,°BbIXOAOM HYKNOHOB
y , nornoweHHon D u skeBuBaneHTHOM gosoi H

YkasaHHue napameTpsl NOMA M3nyueHua Hallgem udepe3 andpepeH-
umanbHoe ceuerue obpasosaHua HyknoHoB d2gv/dEdQ :

2 2
SE,0,r) = L Lev o d¥ /131,
r?  dEdAQ r?  dEdQ

roe N - npdu3aBeaeHMe uucra Afep-MuleHen, NMPUXOARWMXCA Ha enw—‘
HUUY nnowagu, Ha YMCNO Agep-CcHaApAanoB, MNagawvwMX Ha MUWEHb, 1 =
= No = UYMCNO B3aMMOAeMCTBWMM B TOHKOM MMWEHU, [ = pacCTOAHUE
OT TOUKW B3AUMOAEUCTBUIA A0 PaACCMATPUBAEMOM TOUKMK,

dov_ _ Fiza_v_
a0 . dEdQ ’ ALY
7 dv
(4, 1) = — —, 1
) = 5 — /15/
> dv
=W = —£ dQ, /16/
y = w n£d9 |
oa 2
DO,r) = 43V g, - /17/
re o dEdQ



rge ¢ - KO3GPUUMEeHT nepexoga oT ¢nweHca YyacTul K nornoweHHow
gose.,

AnddepeHumanbHoe cedyeHue oBpasoBaHUA HYKMNOHOB HahaeM Kak
CYMMy TpexX, YKasaHHbX B pasgene 2, KOMMNOHEHTOB:

Sdd =(d CAAE d”gv )1 + No(—2K ) , /18/
dE4Q dEdQ " dE4AQ dedq PR

. d2vK
rae’ ( ) - pudpdepeHuManbHoOe pacnpegeneHne KackapHbiX

_ dEQQ p=A
HeliTPOHOB UNW MPOTOHOB MO 3HEPTUM W yrny B OQHOM NPOTOH-AAep-
HOM B3amMMOOenCcTBUM.

UnTerpupya /18/ no aHeprum s cootsetcTeum ¢ /14/ u umesn
seuay /6/ w /9/ ana nepsoro u BTOporo cnaraemoro /18/ coorser-
CTBEHHO, & OnA TpeTbero - pe3ynbTaTte annpoKCUMauuM 3KCHepuMeH-
TanbHeIX AaHHBIX B MPOTOH-A[EpPHLIX B3auMogencTBuAX /BTOpPON uneH
dopMmy.nst /2/ una pabotw 7167 /| nonyuum:

0 __ _0_
dov . oMo A 2n 20 1 02
—_— — +
aQ 62\/2n ‘1 V2n
0 7 f) 719/
- __0 _0
+ C,Nol2e B 10067t 2 1, Noc, e
\}_277 o
3pech: ’
E A
Coo - M\'/71go ‘/ 632 Hyknon . cp, /20/
roe M = 1 gna npotoHos u M = 2,5 ana HelTpoHoB, N = 2 npu E. <

< 7100 MaB un = 3 npu E; ~ 7100 MaB, A,,- maccosoe uucno aAppa
MUllIEHK ;

1
0y = pan, /21/
-0,26 + 0,55InE”

rae E’- noporosas 3Heprua HabnogeHWs HyKNOHOB.

B akcnepuMmenTax Hepegko nony4yalwT cedeHus obpasosanuA dpar-
meHToB (0v )y 8 TenecHoMm yrne (), KOTOphe MOXHO MCNOMNbL3OBaTh
ans onpegenenna 3asucumoctn K(A., A, ) ot A, u A, . Bennuuna
(ov ) HaxoguTcAa nyTeMm uHTerpuposanua dev/dQ} no yrny B co-
orsetcTeun ¢ /19/:

6

ey

92

Py §11 , 26 1
(ov)nzaK(Ac,AM)[(Fg»)e—;—-(l—e £ % £06,,8)1 +
1.04 € L /22/
+ C Noldnf(g, ,0)+ ——2 27 1(0, ,6)] +NoC,p2nf(0,,0),
T2
rae
0
62 BT g
f(()n,6)=——n~§[1—e n(SlnG + cos )], /23/
1+6, On

a n npuHuMaeT 3HauveHuAa 2, 3, 4, 5 coorsetrcTBeHHO /22/. Mpu no-
flyMeHun NepBOro crnaraeMoro onuMpanuch: Ha ycnosue sing = g, KOTO-
poe cnpaBeAnuBo ANA Cny4yas HyknoHoB-HabniogaTenei; wcnonb3ysA
-0/6,) ~ 1 - 0
91]

AONOMHUTENbHOE yCnoBue, € , ‘dopmyny /23/ nepe-

Begem B /24/

92
£(6,,0) = — . : ’ /24/
1 +0§
Yucno HyKNQHOB, BO3HMKAaLWMX B OAHOM HEynpyroM B3auMoaencTBuu,

mMnm MHOXEeCTBEHHOCTb ;» nNonyymM Kak

v o= (ow),, /o, ' /25/

B /22/ v /23/.

npnd =" n

L. NPOBEPKA ANMPOKCWUMAUMU W CPABHEHUE C 3KCNEPUMEHTOM
Ha puc. 1 cpaBHUBaKWTCA M3MepeHHble 107 paccuuTaHHme ¢ no-
MOl D GOPMY bl /184 avdpdepeHumanbHole cevyeHns o6pa3oBaHMA HENTPO-—

HOB. an 3TOM BblYMCAANU B COOTBETCTBUMU C peKo-

dEA4AQ p—A
MeHgauuAMu paboTe 17/

WHKNI03MBHBIE CMEeKTpsl MPOTOHOB, MHBAapPUAHTHBIE OTHOCUMTENbLHO Mpe-

obpasoBaHuA flopeHua, npeacrtaeneHsl Ha puc. 2. B 3ToM crydae npwm
pacueTe B dopmyne /19/ TpeTbe cnaraeMoe CyMMbl 3aMeHANW Ha

2 .
No ( d Ve ) (No)Ar+KCI . d20u
dEAQ P74 Lo dEAQ

p+KCl

BLINONHAA Nepexon K BenuuuHam guddepeHiManbHBIX CeyeHun , MHBapu-
AHTHBIX OTHOCUMTENbHO npeobpasosaHuna JlopeHua. UaMmepeHHble CREKTPbI

7
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Puc. .1. [uddepeHnuanbHeie momepeyHie CeYeHHss O6pasoOBaHUsA
2 .
HeﬁTpOHOB —dd oy __ B 3aBHCHMOCTH OT HX 5SHepIruu En H yria
E,d0

Buriera 0 npu GoMGapOHMpPOBKE TOHKHMX MHmWEHEH M3 yriaepona u
Menu MOHaMu HeoHa sHepruu 337 MsB/Hyknmon. 0 - 6 = 300,
A-0 =459, - 6= 60° Vv -0 = 90°, — - pacuer npu
6 = 30° u 90°,

Puc. 2., UHKMO3UBHBIE CIIEKTPEI
NPOTOHOB MNpPH B3aUMOAEHCTBHH sigep
Ar c sHeprueit 800 M3B/HykmoH c
KC1; — 3KCHEepUMEeHT§ — — —— —
pacuer.

npotoHoe B (Ar + KC/f) -coypnapeHu-
2
E d g -
Ax — _S ov
p?  dEAQ “ 8 (p +KCE)
coypaperusax (-E _d7qv
pe dEdQ ‘p+KcCl

3auMcTBOBanNM M3 paboTwe 13/ ,

Ha puc. 3 cpaBHuBawTCA pac-
CUMTAHHLIE U W3MEpeHHble 3aBUCKU-
MOCTU anddepeHyManbHbiX ceyeHu
obpasosaHuna npotoHos dgv/dQ) oT
yrna Habnwogenuns ¢ na oTHoweHMIO
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Yroa 8, reaaycul

L
Puc. 3. [uddepeHimanbHoe ceueHue 06paA30OBaHUs OPOTOHOB

dov/dQ B pedkuuu Ar+ KCl 5 p +x: E = 0,8 T'sB/uyksoH.
_ DesyIbTaThH —_— _ . / )
skcre pumenTa, ___;::} pacuetr /cM. TexcT/.

K HanpasneHWio Nyuyka agep-cHapagoe Ar CnnowAHoi nuHuel npep-
CTaBneHs. paccunMTaHHuie B cooTseTcTBUM ¢ /20/ Benmuunnun dov/dQ ,
ABMALMECA CYMMON KOMMOHEHTOB, KOTOpPLE MpeAcTaBneHs Tak:

6
— -1,04C No —2 ¢ 04 |
7o\ 27
_0_
—————————— - 2CHN08 93
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Bxknag nepeoro cnaraemoro /19/ 3HaumTeneH nuiib nNpu yrnax
mernee 10° u He npeacTaBneH Ha pUCYHKe.

CnekTpbi npoToHOoB B a + C 1 C+ C coypapeHnax NpedacTasBneHs
Ha pucyHkax 4 u 5 cooTBeTCcTBEHHO.

[}
sl _
4055"'_””'” |----|-|'|||I||uvr1T_E a10E e
~ F .
S Ok ° F ]
L - y ot ]
’Q . /\ B8:=0 ) [ -‘
8F £
£
S T -]
S r XVE E
N 5 ]
‘.’1055— %3, - 1
s F Z0F .
li_' [ /CT“ S R
=
S ol 2
- T 10
5?0: 3% ?
g to v 4
% R :
= s ]
&
‘\1101F g L i
Yok
TTTETTTET FTT T YIRS FETTTRTeT 102 \
0 1 2 3 0 3
uMnyabe, MaB/c Pe, MB/L
Puc. 4. UHKMO3UBHBIT CHEKTp Puc. 5. HUHKIW3SHUBHBIEL CMEKTp

MPOTOHOB IIPH B3auMOoOe¥fCTBHH
snep !2C sueprum 1050 M3B/

HYKJIOH C siOpamMu C: —— -
SKCNepUMeHT; — - — — pacuer.

NIPOTOHOB MPH B3auMOLeHCTBHH
Agep 4He sHeprun 1050 MaB/

HYKIOH C sOpaMu C: ——— -
9KCMEepHMeHT} — — -~ =— pacuer.

5. OBCYKAEHWE PE3YNbLTATOB WU BbIBOAL

’3-5/
NpeacTasneHHvle B paspene 4 pesynbTaTte ¢ yuetom paboT
CBMAETEeNbCTBYIOT O NPUEMNEMOCTM M3NOKEHHOro B pasgene 2 anro-
puTMa Metogaa n gopMyn pasgena 3. [JoCTOBEpHOCTbL MPOrHOIUPOBA-
HUA OO3MMETPUUECKUX MapaMeTpoB NOMASA U3AYyUEHUA OUEHUMBAETCA KOID~
tmuneHTOM 2, a guddepeHumanbHLIX pacnpegeneHuit - He Xxyxe 4 g
OTHENbHBIX TOUYKAX IHEpPreTUUeCKOW M MMNynsbcHoM wkane. lpn 6onb-
wmx yrnax 6 u B <E, BOCTOBEpPHOCTbL MOYTKM MOMHOCTHbK onpegenAeT-
CA TOUHOCTHLIO MHOOPMAUMKM O NapameTpax B NPOTOH-ANEPHOM CTONKHO-
BeHun . lnanasoH No sHepruu Agpa-cHapAgfa, B KOTOPOM MNpoBepeH

anropuTM MeTopa, npocTupaeTcAa oT 80 MaB/nyknoH ’4/  no 3,65 raB/

Hyxnon 78/ llpuMeHeHue QopMyn pacueTta npu Gonee BLICOKMX 3Hep-
rmAx, BO3MOKHO, MpuBeaeT K AOMONHUTENbHLIM MOFPEewHOCTAM B On-
peAeneHun AO3MMETPUUECKUX BENMUMH MapaMeTpoB NOMA U3-3a Hey~,
yeTa, B 4YacTHOCTH, ocobeHHocTen obpasoBaHMA Me3OHOB B AQPO-~
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AAEepHbLIX coynapeHuAx. B oTHoweHun Agep-mueHen dopmyns anpobu-
pOBaHB MNPAaKTUUYECKUM BO BCEM MX AManasoHe MAaccoBuiX uucen. Yro
KacaeTCcA Afep-CHapAaaoB, TO YKAa3aHHas Bbile A4OCTOBEPHOCTb OTHO-
CMTCA B OCHOBHOM K cHapsgam c A, < 40. OcobeHHO 3TO OTHOCKTCR
K HEVUTPOHHOMY KOMMOHEHTY MOMA, CpaBHEHUME C IKCMNEPUMEHTOM MO
koTopoMy B cnyuyae Nb+ Nb=n + x 78/ nokassBaeT, UTO paccun-
TaHHbIE BENMUMHBI 3HAYNTENbLHO RpeBbLWakT uaMepeHHble. HeacHa cTe-
NeHb AOCTOBEPHOCTW MpUBEAEHHEIX GOPMYn ANA AAep-CHapAgos c A >
> 16 v Mmanbix yrnoe 6 < 10° ua-3a oTcyTCTBMA QOCTYMHBIX HaM
JKCNepUMeHTanbHbIX -AaHHBIX. BO3MOXHO, UTQ nNpumeHeHune GOpMyn pac-
yeTa n3 pasgena 3 npu A, >16 u 8 < 10° npueepeT K nepeoueHke
BENMUMH MapaMeTpoOB MNOMA U3NYyUYEHUA.

B saknwueHme aBTopbl 6narogapAaT A.P.KpenoBa 3a nonesHsle 3a-
MeJaHuA.
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BeckposHasa JI.I'., KomoukoB M.M. P16-87-304

deHOMeHOJIOTHYECKaA MOOelb nporHoanpo?aHnn
pPaAHAIHOHHON O6CTAHOBKHM IIPH B3aHMOOeHCTBHH

PENATHBUCTCKHX Anep ¢ TOHKHMH MHmeHﬂMH. .
Ha ocHOBe 3aKOHOMeEPHOCTeH O06pa30BaHHA HYKIIOHOB $r

AifepHbIX B3aHMOOeHCTBHAX nonyuena ¢eH0MEHOHOFH:eCﬁ:He§Z§§£:
TIPOTrHO 3HPOBAHHSA pannaunonggnmgg;Zégozgnrgg7AB 2MToﬁKHMn
UX Ape E = 3, R
SEEZiiEi?TEEK onﬁap;3 COCTAaBHBIX qaCT?ﬁ B Mone;b BKnmquaacﬂ
HHGODPMAUMA O NPOTOH-AOEPHHX B3aHMOOEeHCTBHAX, poaenizmsfxepd
yeTh OHbbepeHUHANIBHLX CceudeHHH o6pa3oBaHus HyKnOHO:HHX >
MM M YrIIly Ha OcHOBe 3Toil mMomenu., CpaBHeHHe pacue
9KCMNepHUMEHTAJIbBHbBIX HOaHHBIX YnOBHETBODHTenbgoe. .
Pa6oTa BrmonHeHa B Ormesnie paguauyuOHHOH OesomacHo

pangHallHOHHLIX HccaepoBanuii OMAM.

Coob6ienne O6benHMHEHHOT0 HHCTUTYTA AZIePHBIX UccnenoBaHuil. ly6ua 1987
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Beskrovnaja L.G., Komochkov M.M. P16-87-304

Phenomenological Model for Pr?diction of the
Radiation Environment from Tglan?rget

Relativistic Nuclei ) .
Bomg:rgﬁzngazzs of information about nucleo? production 13
nucleus-nucleus interactio?s a phenogenologlcal moi:iisiz_
mitting to predict the radiation environment on.EE attv
tic ion interactions at E=80 er/A%3.65 GeV/A_w1 h 2
targets is obtained. Informat1on about ?roton nuc ezs o
teractions is included 1n.the model as its component. cal
culation of the differential cross sections on engrgyari_
nuclei angle on the basis of th}s model 1is doni. .ompis
son of the results of the experiment and calculation

satisfactory.
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