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Nuclear interaction characteristics of
multicharged ions

OKCTY 6968

flocraHoBnenem locypapcreeHHoro koMutera CCCP no cranpapram ot 25 woabpa
1985 r. N2 3697 cpox BBe\eHHS YCTAaHOBNEH
¢ 01.01.87

HacTtosuinii cTaiapr ycraHaBJAHBaeT KOJIHUECTBEHHbBIE XapakTe-
PUCTHKHU siIepHBIX B3aHMOJEHCTBHH MHOro3apsilHEIX HOHOB KOCMHYEC-
KHX Jyuedl ¢ 3apsaom sigpa oT 2 1o 29 enunul aObCOMIOTHOH BeJHUYHHBI
3apsia 3JeKTPOHA B Auana3oHe KHHETHYECKOH 3HepPTHH Ha HYKJOH OT
102 go 10* M3B B TKaHe3KBHUBAaJIEHTHOM BellleCTBe M MaTepHakax

3aULUTHI.
1. OBLME NOJIOXEHMA

1.1. IToa MHOrosapsiAHLIMH HOHaMH KOCMHYECKHMX JydeH NOHHMa-
10T siipa XMMHYECKUX 3JEMEHTOB, BXOJSLLIUX B COCTaB FaJaKTHYECKHX
KocMudeckux Jgyueit (I'KJI).

1.2. K xapakrepHcTHKaM silepHLIX B3aUMOJAEHCTBHI OTHOCHT Cpel-
Hui poGer 10 sAepHOro B3aUMOAENCTBHS (Jajee Mo TeKCTy— npober
JI0 B2auMojeflicTBusl) M napamerp ¢parmenrauuu saep I'KJL

1.3. 3navuenuss npobGera A0 B3auMOjJeHCTBHS M mapaMerpbl ¢par-
MEHTAllHd YCTAaHaBJIHBAIOT JJISI ApPeJCTaBHTEJNbHHIX sAep Tpynm saep
I'KJL

Hast ppyrux simep pavno#t rpynnm  siaep I'KJl  xapakrepucTuku
SIIEPHOTO B3aHMOJEHCTBUS NPHHUMAIOT TAKMMH XKe, KaK s npeicra-
BHTEJbLHOrO AApa AaHHOH rpynmbi.

1.4. Tpynnu sinep [KJI § mpunumaior mno T'OCT 25645.104—84.
IlpeacraBuresibHble siApa TrpPynn ONpenessiioOT CAEIyIOmHM 06pasoM:
rpymnna sigep reaust (a-rpyuna) z2=2, npeicraBHTesbHoe aapo ‘He;
rpynna Jerkux sigep (L-rpynna) 3<z<{5, npeAcraBuTesbHoe A1po *Be;
rpynna cpeanux sal1ep (M-rpyuna) 6<Cz<<9, npexncraBuTenabHoe
siapo " N;

M3paume ouumansHoe Mepenevyatka BocnpelyeHa
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rpynna  Taxeablx  sgep  (H-rpymna)  10<<z<C19, npexn-
CTaBUTEJbHOE s11p0 28Si;

rpynna oueHb Tsikeablx sgep (vH-rpymna) 20<<z<<29, npexn-
cTaBuTesbHOE Apo 6Fe.

1.5. O6pasyomuecs B pesysabraTe SAEPHOTO B3aMMOAEeHCTBHS
siipa-pparMeHTsl OODBEAMHSIIOT B IPYNNBl j, KOTOpble NPHHUMAIOT
TaKHMH JKe, KaK M IJI HaJjieTalollux siiep ¢ no6GaBjieHHeM TpPyNnbl
NPOTOHOB (p-rpynnbl) ¢ 2Z=1, NpeacTaBHTENbHBIM SAPOM KOTOpOH
B35ITO s4po Bojxopoia 'H.

1.6. Cocras TKaHe3KBHBAJIEHTHOTO pemectea —no  ['OCT
18622—79.

1.7. XapaKTepHCTHKH silePHBHIX B3aHMOJEHCTBHH CYHTAOT He
3aBHCSALIMMH OT KHHeTH4ecKoit sHepruu siep I'KJI B paccmatpusae-
MOM HHTepBaJe 3HeprHii.

1.8. ITosicHeHHs1 TEDMHHOB, TPHMEHSEMBIX B HACTOSIIIEM CTaH-
fdpTe, MPpHBeJEHH B CIIPaBOYHOM NPHJOKEHHM [.

2. NPOBEr A0 B3AMMOAENCTBMA U NAPAMETPHI
DPATMEHTALLMM

2.1, 3Hauenust npoGera A0 B3auMOAEHCTBHS INPEACTABHTEAbHHX
saep u3 kaxjoit rpynns saep 'KJI B TKaHesKBHBaJIeHTHOM BeHIeCT-
Be, rpaduTe, aNIOMHHHH M XKeJje3e NpHBeJEHb B Tabs. 1.

Ta6anua |

r.cm—2

IMpeacraBHTeIbBHOE AXPO

MarepHan
Cpenbl ‘He “Be uN »s] ®Fe

TkaneakBHBa- 39,2+1,2| 25,3+0,8 | 20,6+0.,6 14,6+0,4 9,4+0,3
JIeHTHOe BeLecT-
BO

I'pagur 41,2+1,4] 28,2+0,8 | 23,0+0,6 16,6+0,4 12,0+0,3
Amomunuit 57,6+1,8] 42,5+1,1 | 36,0+0,9 | 27,3+0,6 | 20,5x0,4
Keneso 78,3+2,0 60,9+1,4 | 54,9+1,3 | 41,9+0,9 | 32,7+0,6

2.2. 3nayenns npobera 10 B3aHMOJeHCTBHS AJda APYTHX MarTe-
pHanoB 3alIKTH, ONPENeNSIOT B COOTBETCTBHH C PEKOMEHAYeMbIM
NIPHIIOXKEeHHEM 2.
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2.3. 3uauenns napaMmerpa ¢parmeHTauuu P,, NpeACTaBUTEMAbLHBIX
anep rpynn sgep I'KJI B TKaHesKBHBaJ€HTHOM BelleCcTBe MPHBEAEHB!

B Taba. 2.

Tabauma 2

I'pynnasr ¢ nepsuyHbix saep I'KJI

Tpynna
¢dparmMedTos j o L M H vH

p 0,44+0,11 §2,20+0,30 | 2,80+0,20 { 4,20+0,30 | 7,40+0,40
a 0,41+0,03 | 0,55+0,08 | 1,00+0,05 { 1,35+0,20 | 1,75+0,40
L 0,13+0,04 | 0,25+0,02 | 0,20+0,05 | 0,15+0,05
M 0,12+0,02 | 0,34+0,07 } 0,16+0,06
H 0,20+0,07 | 0,38+0,09
vH 0,34+0,09

2.4. 3uayenuss napameTpa ¢parMentauunm P;, npeicTaBUTENbHBIX

anep rpynn agep 'KJI nma sapax ¢ MaccosbiM umcaoM ot 12 po 72
npuBeieHH B TabJj. 3.

Tabauuna 3

Tpynnel ¢ nepsuynbix agep TKJ

Fpynma
¢$parmenTos j a L M H oH
P 0,45+0,12 | 2,20+0,30 | 2,80+0,20 | 4,80+0,40 |10,10+0,30
a 0,41+0,03 { 0,55+0,08 { 0,90+0,05 | 1,33+0,15 | 1,80+0,21
L 0,15+0,07 | 0,23+0,02 | 0,18+0,05 | 0,22+0,05
M 0,16+0,04 | 0,33+0,07 | 0,17+0,04
H 0,25+0,06 { 0,31+0,06
vH 0,23+0,05
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IIPHJIO)KEHHE 1
Cnpasounoe

NOACHEHUA TEPMMHOB, NMPUMEHAEMbBIX B HACTOSLWLEM CTAHAAPRTE

Cpeanuit mnpober apep Ay A0 sAAepHOro B3auMoZLelcr-
B M 51 — PACCTOsIHHE, INIPOXOAUMOE sipDaMH B BeUIECTBE, Ha KOTOPOM IIPGHCXOJIHT
ocjaabsieHde MJOTHOCTH HOTOKA HAJETAKIIMX fAJep TPYNABl { 3a CYeT sAEpHBIX
B3auMOJelicTBUl B € pas

dparMenrtauus s e p— npouecc OOGpa30BAHHA BTOPHYHBIX sAjfiep H3
HaJjeraolllero sfpa B fApPO-A[epHbIX B3aUMOIAEHCTBHAX
AnepHble dparmeHnTH— BTODHURbIE sapa, oOpasylomuecs H3 Ha-

Jerawuiero siipa B sApO-SA€PHBIX B3aHMOAEHCTBHAX H HMeIOLIHE CKOPOCTh, GJH3KYIO
K CKOPOCTH HaJeTalollero sfapa

[TapamerTp GparMeHTAallHH— CpeliHee 4YHCIO (HparMeHTOB TPYANHl j,
06pa3yoImuXCcs B ¢/IHHHUYHOM aKTe B3aUMOJeHCTBUS faep Ipynns [ ¢ sApaMH aTOMOB
BelllecTBa

[IpencrasuTenbunoe SADPO Tpynnhu axep TI'KJI — sapo,
3apsaj KOTOpOro Haubosee OJH30K K BeJHYHHe CpelHEB3BEUIEHHOrO MO COCTABY
rpymnet sfep FKJI sapsina

IIPHJIO)KEHHE 2
Perxomendyemoe

ONPEAENEHME AJIMH NPOBETOB AO B3AMMOJAEWCTBUS
1. 3sayenus npoGera A0 B3aMMOLEHCTBHA A; BHIUHCISAIOT 0O (opMyJe

}\z=P/kE NpSig, (1)

The: A; —npober A0 B3aHMOLeHCTBHSA, T - CM~2;
0 — ILJIOTHOCTbL MaTepHasa Cpefbl, r:cM—3;
np — IJIOTHOCTb aTOMOB 3JIeMeHTA R B MarepHale CPeibl, CM~—3;
Oix — MOJHOE CEYEHHe HEYNPYroro B3AHMOAEHCTBUSI HAJETAIOWEro siApa u3
IPYROH [ ¢ APOM aToMa 3JeMeHTa k, cMm2;

2. 3HaueHHe NJOTHOCTH aTOMOB 3/J€MEHTA B MATepHaJe CPeibl  ONpelessioT
o dopmyne

np=p Y pN 4 [ Ap, 2)

rle: fg -~ IVIOTHOCTb ATOMOB JIEMEHT4 B Marepuaje Cpeabl, cM—3;
¥k — MaccoBas [0Js 3JeMEHTa k, BXOAsIEro B COCTaB MaTepHasa Cpelsl;
N 4 — uncso ABoraznpo;
A — MaccoBoe UHCIO 3JieMeHTa.
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3 3HayeHHe INOJHOrO CEYEHHS] HEYNPYroro B3aMMOJEHCTBHA O,; PAaCCUHTHIBAIOT
no ¢opmyae

oup=mRS | A;PHAP—b(ATIRL AT, (3)

rie. O:;p — NOJHOE CeueHHe HEYNPYroro B3auMOIEHCTBHS, CM2,
Ro=(1,32+0,01) - 1013 ¢Mm H b=0,85+0,03 — noaysMnupHUecKHe
napaMeTpHl,

A{, Ak—-— MacCOBbIE€ YMCJA HaJeTawuero sgApa U dAApa-MHIICHH, COOTBETCTBEHHO,

Peapaktop A JI Baadumupos
Texuudeckuit penakrop H B bBeaakosa
Koppextop H I UYexoruna

Caano B Ha® 161285 Ilogm B meu 290186 0,5 yecr n a1 0,5 yer kKp orr 0,30 yy-msm
Tup 6000 lerna 3 xon
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