
........

.- --...

......

-==

-.u



-..

: - .. ...
-
-
 .... 

:
.


.ta•
.- ....-c.
. .. - -IIC... ....-


co 
en I 

-
co co 

!: I 




" , ~' '1"'" J., 
}.' 1
;) 

.lil',~, ~ _ < 
\ ,,. i. 

.1: \\, ; o,1i.ir; J, ~ 

r.'~ lI:'" 'J;' fft ~,\ """,' .,
\"'\ 'i,.í' 

.l!:t~ }I 
.',~ \" 

\"1 1', 

'!if ~' ..'\. J: ~• 
~.l ~11 

~l 
f,." I . ,

l.~ 
.~;~ ..
 

~), ,
 
,-,\, 

~,
 

I \1 '~
 
,;:-Joo 

i' F 
~l 'J.l:~,,",' 

:.~?, ", . I • 
I,. i

f 
BBEllEHI1E\: 

,:~
';\ (t

.' I" 
,. 1 J"t 

Korna I'OBOpHT O KBapKOBOH MaTepHH. HMeeTCH B nany <pepMH-Fa3,
'II>J ~lit"1 '" 

~tf... '1." 3anOJIHfUOrn;HU HeKOTOphIU 06'beM (MellIOK) 'V H COCTOHIIUlU H3 3A xsap-." 
'.l"" >, """.lo:. 

/i 
~

~.. KOB. 3tH KBapKH 06pa3YlOT e,nHHhIH 6eCUBeTHhIH 6apHOH C 6apHOHHbIM" 

qHCno!Y1' A. Bornronsre <PYHKIUlH KBapKOB pacnpenerreasr no BceMY ofise
I , . 

MY V ~ ihoro HeT B 06hIqHbIX anpax, rzte KBapKH "saneprsr" BHYTpH npo
l'i; 

..". 

~. 

TOHOB (uud) H HeÜTpOHOB (udd) H ne MorYT CB060,nHO nepeereutarscaI "1 - .'~ ,l..\ lo; _~ iA 
~ >I, " !t no BceMY 06'beMY anpa. CTa6HnhHOCTb anep OTHOCHTeJIbHO nepexozta 

V,I \, B xaaprconyro MaTepHIO osaauaer, tITO nonaaa 3HeprHH RApa aa 6apHOH 
~. \r ,~. 

" 
, MeHhllle, qeM E/A nna xaapxonoü MaTepHH. ll06aBneHHe CTpamIOCTH

" 
J ~ • (I necraõanasapyer anpo, T.K. CTpaHHhIH õapaoa TR)Kenee HYKnOHa. llJIJI 

" xaapxoaoü MaTepHH CHTyau;HR COBepweHHO HHaH: aasreaa qaCTH U-, dli' r 
KBapKOB aa CTpaHHhIe nOHM)KaeT nonHYIO aneprmo cHcTeMhI/ 1- 3/. lleHCT

,', 
~> BHTenbHO, B Mo,nenM <pepMH-ra3a KBapKH 3anOnHHIOT ace COCTOHHHR 

.d;~/J,'j, 
BIlJIOTb ,no 3HeprHH <i>epMH (F ,KOTqpaR npa RAepHOH llJIOTHOCTH-300 M3B. 

: , '" Ecna Macca crpanaoro tcaapxa m s <. e F' eaeprerasecxa BhIro)J;HO nepe,.' .'" I 
BeCTH u-, d-KBapKH, 3aHHMarolUHe COCTOHHIDI ,B6nH3M rpaaausi <DepMH,7tl:~'_'"

it1. 

B s-KBapKH B 'COCTORHHHX C cyuiecraeaao 60J:Iee HH3KHMH 3HaqeHHRM~1 

I
 ~~nynhca. He,naBHO BHTTeH /4/ OTMeTHn, qTO KBapKOBaR 1VJl;iTepHR,
 

conepxcamaa npastepno panaoe tIHcno U-, d- H S-KBapJ(OB, MO)KeT
t
I 6hITh cTa6HnhHOH, T.e. MO)KeT .HMeTh ornouieaae ElA MeHhllle MacehI 
I 

HYKnOHa. Orcrona cnenyer ~03MO)KHOCTh Toro, qTO npa KOl:leqHOM 6apHOH
HOM xacrre "CTpaI{~aH MaTepHH" RBJIHeTCH OCHOBHbIM CoCTOHHHeM anep

aoro. aeuiecraa. 3TO.-,BecbMa pa,nHK3,JIhHhIH BhIBO,n ~JIH H,lJ,epHOH <f>H3HKH: 
,: xapra HYKnI-mOB nOqTH HeOÔ03pHMO pacuiapaerca, aanorraaerca rporaan~f / ' ... 

HaR "anepaaa nYCThIHR", pacnonoacenaaa aa rpaHHIJ,eH TpaHCYpaHOBhIX 

aneraenroa, tçoropaa OI:Ipe,neJlHeTCH HeYCTOHqHBOCTblO OTHOCHTeJIhHO cnon-. 
h 

.. \!.~ TaHHOrO neneaaa. Ha pac.I noxasana He06hIqHaR xapra HYKn~OB H3 

pa60ThI lle PyxynhI / 5/ , B KOTOpOH H3BecTHhIe anpa 3aHHMaIOT CKpOMHhIH 

rreBbIH yron, OFpaHHQeHHhlH,3HaQeHHRMH A < 300. Borrsurae 3HaQeHWI A 
annors no A "" 3: 1056 npHxo)J;HTCH na "anepnyro nYCThIHIO", npocra-. 

parouryroca no HeflTpOHHbIX 3Be3,n~ ,nJUI KOTOphIX Z COCTaBnHeT.HeCKOJIb-· 

KO npouearoa O,T A. 3Ta 06naCTh MO)K~ 6blTh sanomtena CTpaHHOH xaap

K,oBOH MaTepHeH B sane He06hIqHhIX CTpaHHhIX anep, xanenex H MaKpo?' 
..<, 

"i-- CKOrrnQecKH:X -ren *. I, 
, ~I 1

.~ ~l,~ ~ f ",i '1,' '. 

,'1 .," ,;(Q OPloeAHHeHHb!H. IiHe;tHTyt R.lle1;lHLIX· HCCne;J;~BaHl-~H .uy6l.'a~, l.~SPt", "
 
'\[::
 r. 

r 'fI\,: 
i"~ 

* Ka~.rm: crpaaaoã MIÍ'rep'HH B pa6oTe/5/ H83BllHbI "nuclearities", a B/6 / - "stran
';~. , 

'r I" gelets", ' '-. r...·
\;' 

!l.l 
~., g~'},CJlhd( UiJ1ill 1IlfC1'l!Tyi'! 1 
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PRC.l. 0606ll.\eHHaJI rcapra Hyl<:JIH,llOB / 5 / . 

IIOlleMY 06hIllHhIe anpa CrrOHTaHHO ne nepexonar B õonee cTa6l1JIb
nsre crpaamae \H,n;pa, ecna TaKOBhIe cym;eCTBYIOT? TaKOH pacnan õyzter 
npOl1CXÓ,nl1Tb, HO C BepOHTHOCTblO, npaxravecxa 6nH3KOH K Hyn10 / 6/. • 

IIOCne,n;OBaTenbHhIH pacrra,n; u -+ S + e+ + 11 HnH U· + d -+ U + S snepre
THlleCKH sanpemen. O,n;HOBpelVIeHHoe )ICe npespameaae rrparaepno 1/3 acex 
KBapKoB B CTpaHHbIe HBnHéT-CH cna6hIM nponeccosr BhICOKor-o (....A) 
nopaznca. B03MO)KHhIe CBoHcTBa CTpaHHOH MaTepHH rrpoaaanaanpoaansr 
B paõore <l>apl1 H ,U)I(a<l><I>e / 61 B pasncax Mop;eneH <l>epMH-ra3a,n;1IH A > 100 
H xaapxoaoro MelliKa ztna MeHblliHX 3HaqeHHH õapaonaoro :llHcna. Oc
HOBHhIe BhIBO,n;hI 3TOH .pa60ThI aanararorca B cne.nYIOm;eM pasnene. 

I'anoreaa BHTTeHa HMeeT Ba)KHhIe xocsrorrorasecxae npanoace
7HHH 14. I. Cornacao rrpHHHThIM·rrpe.n;cTaBneHWIM nocrre Bonsmoro Bspsr- \ 

aa BCeneHHaR: aanonaena nnaastoâ, COCTOHm;eH H3 HeÜTpHHO, 3JIeKTpOHOB, 
Y-KBaHTOB H KBéÍ3HCB060,n;HhIX KBapKOB H rnIOOHOB. Ilo Mepe pacmapeaaa 
BceneHHOH ée 'revmeparypa CHH)lCaeTCH R B Ka~OH-TO MOMeHT (xepea 
~ 10-5 c nocrre Borrsmoro B3phIBa) ziocraraer KpHTHQeCKOrO 3HalleHHH 
T c ~ (100-200) M3B. Ilpa 3TOH TeMrrepaTYpe rrpoacxoznrr nepexon 11.3 
KBapKOBOH <l>a3hI B cmPOHHYIO: nOHBnHlOTCH HeHTpOHhI. H rrpOTOHhI. Onaa
KO, ecna cyniecrayer 60nee cTa6HJIbHaH <l>opMa .6apHOHOB - CTpaHHaH 
KBapKOBaH MaTepHH, cPa30BbIH nepexon npaaezrer H K ee 06pa30BaHmO. 
Corrracao 'BHTTeHY TaKOBa B03MO)KHaH cynsôa - 90% acero õapaoanoro 
QHCna'\ Bcerreaaoã. MHKpO- H MalCPOKanJIH CTpaHHOH MaTepmi MotYT CO
'CTaBJIHTb Bem;eCTBO CKphITOH. (TeMHOH) MaceM Bcerreaaoã. Taxoe ~e,II;
rrOJfOJKeHHe ,n;eTaJIbHO paCCMOTpeHO :a paõore ,Ue PYXYJIbI H rn3llioy/5. rne 
naasr nexoropsre OU;eHKH 3KcrrepHMeHTanbHhIX B03MO)KHOCTeH ztna rrOHCKa 
06'beKTOB CTpaHHOH MaTepmr ua 3eMne. 06 3TOM noãner pellb Hll)Ke. . 

2 

B03MO)KHhIE CBO:tiCTBA CTPAHHO:ti MATEPI1I1 

TIpH paclIeJ6e/llOJlliOH saepraa ~BapKoBoMMaTepl1H :8 Mo,o:eJll1 ePePMH
rasa B paõore ncnonsayrorcn qeThlpe napar-rerpa: B - IIJIOTHOCTb 
06neMHoH aneprna rcaapxonoro MeUIKa, (J - K03cPePl111HeHT "noaepx
HOCTHO~O~ HaTHJKeHH.H" (3HeprHH lia e,n;HH:H:QY nOBepXHOCTH MelllKa), 
a 8 - nOCTOHHHaH TOHKOM CTPYKTyphI KX,U (3ePcPeKTl1BHhIM QBeTHOH 

aapazr) , m, -:- r-racea S -xaapxa. TIoKa3aHO, llTO na nnOCKOCTl1 B, ali ' 

fi s HMeeTCR oõrracrr, 3HaQeHl1M, KOTOphIM oraesaer cyuiecraoaanae a6co. 
nlOTHO cTa6HJIbHOH CTpaHHOH KBapKoBoH MaTepH.H. 3TH 3HalleHH.H ae HB
nHIOTCH He06hIllHhIMH, XOTH H HeCKonbKO OT;rIl1qaroTCH OT Tex, I<OTOphIe 
rronyxàrorca npa aaanase 'cnexrpoa rrerrcax aApOHOB B MO,II;eJIH KBapKOBO
ro r-reunca. O,II;HaKO, KaK OTMelleHO B 16/, 3TO paCXOJK,II;eHl1e MO)l(eT 6hITb 
pesynsraror-r .. ~neQl1ePl111eCKl1X pa3JIHllHH B Onl1CaHl1H rrerxax aAPOHOB 
l1 KBapKOBhIX Cl1CTeM, CO,II;ep)Kftml1X COTHl1'QaCTl1Q. 

TIpO,II;eMOHcTpHpyeM aexoropsre peayrn.rarsr pa60Th/6 /. 

.1. Ha pac.Z norcaaana 3aBHCl1MOCTb OT fi 8 Benl1Ql1Hhl CTpaHHOCTl1 
aa 6apHOH nrra ,II;OCTaTOtIHO ôorrsmoro A, KOr,II;a 3<t><PeKToM nOBepXHOCTl1 
MO)l(HO npeaeõpeus. 3HaqeHHH a 8 yxasansr y Kpl1BhIX, napasrerp B BhI
õpan TaKl1M, llTO (E/A) O = 900 M3B. )lnH m = O KiJapKOBaR Cl1CTeMa s 
nOJlHOCTblO Cl1MMeTpl1QHa, conepxorr O,II;l1HaKOBOe Ql1CJlO u-, d-, S-KBapKOB 
l1 -8 ===A. 3apHJJ: xanna npa 3TOM paaen HYJlIO. Ilpa m 8f.O aAPOHHhfH 
3neKTpl1l1eCKl1H 3apH,II; Z OTJIl1QeH OT nyna. ;!J.JI.H aos === 0,9 H MaríbIX 3Ha
QeHl1M m 8($150 M3B) 3apH,II; OKa3bIBaeTCH OTpl1QaTeJlbHhIM. 3TO HBJIHeT
cn Cne,II;CTBl1eM Toro, tITO O,II;HOrJlIOOHHhIM 06MeH ,II;JlH MaCCl1BHhIX KBapKoB 
nparararensasrã, a ,II;nR 6e3MaCCOBhIX - OTTaJlKl1BaTeJIbHhIH. OH cr-íeutaer 
paBHOBeCl1e B CTOPOHY noasnuenaa KOHl(eHTpaQHI1 CTpaHHhIX KBap.KOB, 
QTO ,II;eJIaeT Z <O ,II;n.H MaJlhIX ma H 60JIblllHX a:. 3TOT 3ePePeKT ocnaõe
naer C YMeHbllleHHeM 3cPePeKTHBHoro uaeraoro 3apR,II;a.,llnH a s < 0,9 
azipoaasrã 3JIeKTpHQeCKl1H 3apR,II; nonozcarenen. C pOCTOM fi s ,II;OJlH CTpaH
HhIX KBapKOB nanaer , 3ap.H,II; pacrer npa ePRKCl1poBaHHoM A. 

2. }l.nH 06hIlIHOH H,II;~HOH r-rarepaa Z ::: A/2. KYJIOHOBCKaH 3HeprH.H 
na HYKnOH pacrer KaK A2 3. 3TO npl1BO,II;l1T K HeCTa6l1nbHOCTl1 TR)I(enhIX 
H,D,ep no OTHOllIeHHIO K cnOHTaHHoMY ,II;eJleHHIO. CHTyaQl1H H.HaH ,lJJIH CTpaH
HOH MaTepHH. TIpM fi s 1= O sapxn, 6Y,II;ytrn nOJIO)l(l1TenhHhIM, pacrer KaK 
A1 / 3 npa ,II;OCTaTOQHO õorrsumx A (pac.S) . CTpaHHhIe KaIIJII1. õorree HeHT
pansnsr, qeM 06hlllHhIe H,II;pa. CnOHTaHHOe ,II;eJleHHe ,n;JI.H HHX, rro-BH.D.,HMoMY, 

3HepreTl1QeC:KH HeB03MO)fQ{0. 3TO cneztyer H3 PHc.4, rne nOKa3aHO BnlUI
nae 3ePePeKTHBHoro nOBepXHOCTHoro HaTH)I(eHHR na nonayio jHeprmo 
Cl1CTeMhI, oTHeceHHYlO K O,II;HOMY 6apl10HY. PaCtIeT cnenan .IUUI 

* 3TOT peaynvrar nonysea B nepBOM (no a ) nopanxe TeopHH B03MYll.\eHHJI H, 
KRK OTMeqeHO B/6~ MO>ICeT H3MeHHTJ.CR B ôonee ~oemblX pacxerax.• 

I 
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PHc.3. BenH'!HHa ZJA nrra CTp3HHOH
 
MaTepHH nna má= :t50 M3B,.(E/A)O=
 
= 900 M3B. nYHKTHp - rrna H)l;epHOH:
 
MaTépHH /6/. 

PHC.4. 3HeprHH na .erraaany õapaoa

aor-o xacna nria KOHe1IHOH CTpaHHOH
 
MaTepHH aa BbJlleTOM (E/A)O (õec

KOHe1lHaH MaTepwI). KpHBhÍe 1,2,3
 
rtorrynear.r nrra as = O H cnenyrouurx
 
3HalJeHHHa: 0;(40 M3B)3; (80 M3B)3.
 
KpHBhIM'4,50TBelJaIOT a s = 0 ,9 H o ,
 
paansre, cooTBeT~TBeHHo, (40 M3B)3
 
H (80 M3B)3/6/. 

ms = 150 M3B H TaKHX3HaqeHHH B, KOTOpbIM oraesaer (E/A)O = 900 M3B 
,nIDI 6eCKOHeqHOH CHCTeMhI. TOJlbKO J;I cnysae a:: O pOCT .KYJIOHOBCKOlí 
3HeprHH c A npaaomrr K YBeJImeHHIO nOIDIOH3HeprHH aa 6apHOH H K B03
MO:>I<HOCTH neJleHIDI CTpaHHOH xanna na 60JIee MeJIKHe. Ilpa o # O pOCT 
KynoHoBcKOH 3HeprHH c YBeJIHqeHHeM A c H36bITKOM aeãrpanasyerca 
3cP(jJeKToM .rroaepxaocraoro .Hal'H)KeHIDI H E/A nanaer C A. Onemca BeJIH
qHHbI o cnenaaa B 161 aa OCHOBe pacxeroa normoã 3HeprHH E/A B MHKpO
CKOIIHqeCKOH Mo,neJlH xaapxoaoro MeIlIKa, B KOTOpOH U-, d-, s-KBapKH 
C YBeJIHqeHHeM A nOCJIenOBaTeJIbHO -3anOIDIHIOT 11 Op6IITaneH 01' 181/2,n0 
2P1l2 (A ~ 150). nOJIyqeHO, tITO alia :::: 60 M3B (B CHCTeMe enaaan 
h= c = 1 ) ,nJIH mB = (100-200) M3B. TaKHM 06Pa30M, yqeT ~cPcPeKTHB
Horo nOBepXHOCTHoro HaTR)KeHIDI npHBOnMT K cTa6HJIH3auHH CTpaHHOH 
xanna c pOCTOM A H K HeB03MO)KHOCTH ee CnOHTaHHOrO neJIeHIDI c YBeJIH
qeHHeM Z. llpyroH BIDKHblH asrson .H3 sroro paccsrorpeaaa - HaJIHqHe 
aexoroporo MHHHMaJIbHoro 3HaqeHIDI A, HH>Ke xoroporo CTpaHHaH MaTe
pIDI HeCTa6HJIbHa. 31'0 A min 3aBHCHT 01' asrõopa napasrerpoa H JIe)KHT 
B ,D;Hana30He 10-1000. Orpaaaxeaaa cnepxy 110 A npaKTHqeCKH HeT. 

3. PHc.5 naer npencraaneaae o nOnO>KeHHH .pHHHH f3-c:ra6HJIbHOCTH 
,nJIH CTpaHHOH MaTepHH B ,D;Hana30He 102 .< A < 10 6 • B 161 nOKa3aHO, tITO 
6apHOHHaH nnoraocrs CTpaHHOH MaTepIDI 6nH3Ka K H,D;epHoH. CcPepmecKHe 
KaI1JIH CTpaHHOrO aenrecrna HMeIOT panayc 01' 5 cPM rrpa A = 10 2 no 
112 <pM rrpa A = 10 6 . llOnmKHTeJIbHO sapasceamae xanna c Z <100 HeHT
panH3YIOTCH 3JIeKTpOHaMH, 06pa3YH aTOMbI, nonoômae 06bItlHhIM, HO aHO-

Z
 
10l
 

d-.s=O,6 

ms =15 0 M 3B102 

. (*)0=900 M3B 

10 

10 102 10) 10" 105 A 

PHc.5.nHHHH I3-CTa6Hn1>HoCTH )l;iIH 06bIQHbIX anep H CTp~bI:X: xaap


KOBbIX aaep. MCnOJ:Ib30BaHhI pacxersr 161 B npennonoxceaaa as::O: 0+0,6,
 
IDs= 150 M3B H (E/A)-o =900 M3B. 

5 
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MaJI6HO TH)f(énbü~. EOPOBCKHM 'panayc eâMOM rJIy6oKoM 060nOqKIiI' rrpa 
3TOM MHOrO õorrsure paavrepa crpanaoro H,lI.pa.: c pOCTOM Z PMMYCbI 
3neKl'pOHHbIX oõorrosex YMeHhllImdTcH, .nocreneaao- OHM norpysearorca 
B H)J.PO ~", 3Kp3.HIiIPYH ero 'sapan. no ouemce 161 B paãoae Z "" 1000 '3KpaHIiI
pOBKa 3Hatllf'renblia, '60JIbllIàH: sacrs 3'neKTpOHOB iÍaxO)J;HTCH B 06'beMe 
anpa, npoacxoziar nepexon' K "MaccHBHOH" érpaaaoã MàTepIDi. ;'I', 

, ,- CTa6H.1IhHM ctP~HaH MaTepml'" MO)KeT" noi-rroutars 06bitllibIe lÍYK

\JIOHbI H anpa rryrer-r 3K30TepMHqeCK01I peaKUHIiI, cOnpOBO)I()J.aK>meMCH 
nponeccar-ra cnaõoro B3aIilMO,lI.eMCTBHH', ',lI.nH BO~CTaHo'BneHm:I paBHOBeCHo
1'0 "cooraóuíéaaa "'KBapKOB paanaunoro apevrara, 'O,lI.HaKO nplt Z > o 
H 06bIqHhIX TeMnepatypax sroro' ne npoacxonar 1~3-3a' ícynonoacxoro 
õapsepa na nOBepXHOCTIiI CTpaHHOrO azipa HnH xanms CtpaHHOtO aeúiecraa. 
Hanauae': nonoacrrensaoro 3neKTpOCT~lTHqeCKOrO noremtaana lia noaepx
HoCTa' MaKpoKannHctpaHHOrO aeurecrna OTMéqeHO BHTTeHoM / 4 / . 31'01' 
rrOTeHUHaJl'"yzrepacaaaer 3neKTpoHHbIM 'ras B' OÕ'beMe KBapKóBoHI xanna 
liI npasrepao paaeasnexrpoanoray XHMHqecI<:O~ynoreauaany l1e~ 10 M3B. 
,UnH HeMTpOfÍOB õapsepa HeT, H OHIiI~6yn.YT,·a,ncop6HPOBa:ihCJt CTpaHliOM Ma
repaeü 6e3 OrpaHHqeHIiIH *. 

B crryxae órpauarensaor-o Z (fiorrsmae a 8 H ManbIe m8) CHTyau;1iIH 
pa,nHKaJIbHO IiIHaR.- B 3TOM onyuae MPOHHhIM arrexrpasecxaâ sapan He:iIT
.panasyerca ~nd3HTpOHaMH, na nÓBepXHOCTM xarrrra CTpaHHOM MaTepHH 

t' orpanarerrsasrã noreauaan. 06bItlHbIe aztpa 6y,nYT norrromarsca 6ecnpe
nerrsnó, npeapautaa .nce B'emeCTBO 'B CTpáHHSID MaTepmo. 31'01'0 ae npoa
3Óll1Í1O HH Ha 3éMne', HH" B ee KOCMHqeCKOM oltpyn<:eHIiIH,' qTO HBnHeTCH 
YKa3aHHeM na TO, 'ITO TaKOH BapHaHT ne.peanaayerca B.npapone. 

., 4. CTpaHHbIe anpa HeycTOHl.IHBbI OTHOC1ITenMIO pasnana na HYKJIO
HLI ·'npú, ..A < A mí fElA > MN ). O,lI.HaKO nepexon CTpaHHOH CHCTeMbI M3 
3A KBapKoB B ~ HYKJIOHOB HBnHeTCH cnaõsrsr npoueccosr BbICOKoro 
nopamca. Bonee nepoaraa 3MHCCHH nerqaHLURX. anep. I103TOMY <paKTHqe
CKH A mio orrpezrerrâerca ,H3 ycnoaaa B03MO:>KHOCTH 3MHCCIDf a -qaCTHU;: 
(dE IdA ) .>. (M a/4) .. Ilpa 6apnOHHbIX qHcnax HIDKe 31'01'0 A mio ocy
meCTBnHeTCjJ' cnoxorax uenouxa pacnanoa, Caasana npOHCXO,nHT a -pac
nan; OH BbIBOA~ 'CTpRlIHoe H,lI.pO H'3 paanoaecaa no apOMaTY, dE:ldA CTa
H~BHTCH HH)f(e Ma /4, npoacxonar ,9 -pacnan, BOCCTaI-IaBnHBwollUlM: "paa
aosecaoe" anaxeaae CTpaHHOCTH. CKOpOCTb ansrpa-pacnana CTPIDrnbIX 
anep asnne, qeM Y 06bIllHbIX, TaK KaI< npa ,naRHOM A saaseaae Z cyuiecr
BeHHO HIDKe, crrenoaarensao, MeHbllle KynoHoBcKHH õapsep, Bera-pàcnan, 
HanpOTIiIB, npOHCXO,lI.HT Me,nneHHee, TaK KaK COnpOBo>K,UaeTCH H3MeHeHHeM 
CTPaHHOCTH: q,aKTop nOnaBJIeHHH BepOHTHOCTH f3 -pacnana onpe,lI.eJUleTClI 
BeJIHqHHOM sin2S c ~ 0,04, J')J.e Ele -, ,yroJi Ká6H6õo. TaKJ1M ãfipa30M, 
CTpaHHbIe. H)J,pa c A < Ami~ MorYT 6hITb KBa3HCTa6HiIhHhf H pacn~aTbCR 
u;enOqKOM a- H f3 -nepeXO,lI.OB. ,llnH 3HaqeHHM A cymecTBeHHO HH)f(e A mio 

t •~ • ~ f I' ; ,';"" ~" r :;. ~ : ..... •	 t 

*	 1. ~ (".' .. ~ ': :!, 'i' 

K KaTaCTp0cPHQeCKHM nOCJIeACTBHlIM ,nJIfl ~n"OMHoro peaKTOpa 3'fO Me npKBonm. 
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peanH3y,eTçH YCJIOBMe dE (~ > MN liI CTaHOBHTCH B03MO)f(HbIM HcnYCKaHHe 
HYKJIOHOB. Ilpa eute ÕOJIee HH3KHX A, xorna dE/dA> MA, B03MO)l(Ha 
3MIiICCHH I'HnepOHOB. Bce 3TH npoueccsr pacnana MOrYT OKa3aThCH B03
MO)l(HhIMH nOCJIe pacuiennemet cTa61i1JIhHOrO CTpaHHOrO anpa, npIIBO,lI.H
mero 'K 'CTpaHHhIM <pparMeHTaM ~ A < A min . B 3TOH CBH3H cnenyer yno
MHHYTh .He06bIqHbIe B3aHMo.n.eiicTBIiIH, naõmonaexrsre B KOCMlilqecKHX 
nyxax, xorna B03HHRaIOT COTlfH 6'~PHOHOB (C06bITIiIH rana "Centauro").1\ OHU MorYT 6bITb anrepnperapoaansr KaK peaynsrar pacutenneaaa xsap
ROBOM xanna (A ;:: 103 

) BbICOKOH 3HeprHH npa H,lI.epHOM coynapeaaa
\J B arraocdiepe t CM. pa60TY 141 H ccsrrnca B HeM) • j 

,UnH 'peaKqlilliI c ysacraesr CTpaHHbIX anep xaparcrepao TO, sro P0)f(
neaae CBo6o,nHbIX CTpaHHbIX qaCTUU MO)l(eT rrponcxoznrrs noonaaomce, 
l'.e.· npa cYI,u;eCTBeHHO õonee HIiI3KOM snepraa, qeM 06bItIHO. Hanpasrep, 
B03MO:>KHa peaxuas p + A Z S ... AO + A( Z -t~1)S+1 ' nopor KOTOpOM 
.... 180 M3B:. ' 

OB 3KCIlEPHMEHTAJIhHbIX B03MO)KHOCT.RX 
)lJ1.R nOI1CKA CTPAHHOfI MATEPI1I1 

/ 4/,
,.BY,lI.eM HCXOAHTb H3 rHnOTe3hI BIiITTeHa 'ITO BCH CKpbITaH Mac

ca Bceneaaoü COCTOHT H3 CTpaHHOH KBapKoBoH MaTepIDI. 3Ta anea ne
TaJIhHO paocsrorpena )le Pyxyrroii H r.n311IOY 151 c TOqKH 3peHHH B03MO)f(
HbIX )3KcnepHMeHTaJIbHbIX nonxonon ,lJ)IH 06HapY)f(eHIDI CTpaHHOH MaTe
pHH B 3eMHbIX ycnommx. I1MH cnerrana ouenxa nOTOKa crpaanoü MaTepHH 
na 3eMHYlO IlOBeRxHOCTb, HCXO,lJ.R H3 nnOTHQCTM CKpbITOH MaCCbI B HaLUeM 
I'anaxrmce (10-24 r- CM-·3) H cpeznreã ranaxraxecxoâ . c~OPQC'I:H 
(250 KM' G- l ) . Ecna npennonoxcrrs , 'ITO BGH C}(p:bIT~ Macca cocraanena 

TO.1U,»KOdi3 xanenex BeCQM M r, -TO nOT9K Ha,,:,l'KM 2 a-ron cocrasnaert 
'. -1 " ,. 2 . 

F 11m = 7,8 M tIác'rHú/KM ~ -ron. (1)' 
"	 • ~ '!' 

3.TO Be:p,XHHR rpaimua nOTOKa ,lI.JlH qaCTIilU; C MaCCOM M. <I>aKTHqeCKaH ero 
BeJrnqIDIa 3aBHC:riT OT pacnpeneneaaa CTP~HO" MaTepHH no A. Ceiíqac 
HeT HIiIK~KHX pacseroa MaCCOBoro pacrrpenerreaaa CTpaHHOH MaT~I?1iI1i 

BO Bceneaaoà. OrMeTHM rorn.xo, qTO na paaaera srane cymecraoaaaaa 
BcenÉmH'6H, xorzia pasorperoe KBapKOBoe BemeCTBO HMeno TeMnepaTYPY 
.... Te ,MornM npOHCXO,lI.Irrh npoueccsr, aaanorasasre paaaany neperperoü 
JKH,llKOCTH na KaneJIhKH. COrJlaCHO <I>HllIepy/81 pacnpezierreaae xanenex 
no Macce Cne,lI.yeT 3at<OHY Y( M) .... M-r 

, r,ne 2 < r < 3. 31'01' npou;ecc, 
eCJIH OH 'HMeeT MeCTO, rrpHBe.u;eT K 060raméHmO MaCCOBoro pacnpe,lI.ene
HHH CTpaHHOM MaTepHH B 06micTIiI A.... A mio'~ 

'S 
nOTOK MaCChI CTpaHltoH MaTépHlil lIa 3eMHYlO nOBepXHOCTb .COCTaB

nlieT no 0u;eHKe / 51 2,5 '10- 17 r/cM 2 • c, qTO e'boTBeTcTBYeT 1091' B PO,lI.. 
3a BCJ() 3eMHYro HCTOpmo B Kope HallIeH nnàHeTbI ,lI.on:>KHo HaKOIlliThCH 
rpOMa.,u.lioe KOJUNecTBO CTpamroro BemeCTsa: 10-1 01' MaCChI KOPb!. 3Ta 
ou;eAKa cnpaae.runm'a, ecJIH Macca c'rpaHHhix KaneneK He npeBbIllIaeT 

i 
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Pac.ê, O~eHKH nOTOKa "MeAneHHOH" CTpaH
20 HOH MaTepHH H3 KOCMOCa. )KHpH8.H rrpa

MaR - MaKCHManbHblH B03MOiKHI,IH nOTOK16 
Flim' nyHKTHp - npenen IJYBCTBHTenbHO

12 CTH pa3nHtlHblX 3KcnepHMeHTOB no ero 

onpeneneamo /5/. 3HalJKH cneaa - o~eHKH 
HaCTOHII.leH pa60TbI AnH aepxaeü rpaaausr8~ 
nOTOKa. 

~
 
~
 
~ O 

L
4 I-10 14 

-4 
-, 3 . 10 r (A ~ 2 '10 ). 113 pac-LL 

CP uera npoõera CTpaHHblX xacran B ae
~ 

-16 

-8 meCTBe / 61 cnenyer, tITO OHH aaaep
:>KHBaIOTCH B arsrocrpepe npa-12 
M ~ 4'10- 14 r , B 3eMHOH xope npa 

.. 1 I ! I I I 'N M ~ 3 '.10- 10 r, npa M > 0,1 r 
CB060,ll;HO npoxonar xepea 3eMHOH 

map no ,nHaMeTpy. Meronsi oõaapy
- 24 -18-1 2 - 6 O 

-€~M(rl 
:>KeHHH cnenon CTpaHHOH MaTepHH aa 

3eMJle 3aBHCHT OT MaCChl tIaCTHU;, H ,nOCTaTOtIHO nOJlHOe HCCJle,nOBéUUie 

,ll;OJDKHO OXBaTbIBaTb Ha60p pa3J1HtIHbIX 3KcnepHMeHTaJIbHblX nO,ll;XOÃOB. 

Ha pac.ê noxasaasr peayrrsrarsr pacsera 151 aepxaero npenena 

nOTOKa CTpaHHOH MaTepHH na 3eMHYlO noaepxaocrs (Flim ) B 3aBHCHMO

CTH OT MaCCbI qaCTHU, naasr oneaxa qyBcTBHTeJlbHOCTH Pa3J1HqHbIX MeTO

noa HX nOHCKa. Caasana OCTaHOBHMC.f{ aa HeMHOrOqHCJleHHhlX naansrx 
Y:>Ke npoaenenasrx 3KcnepHMeHTOB, rcoropsre MorYT õsm, HCnOJl~30BaHbl 

nna onemca nOTOKa CTpaHHOH MaTepIDI. B pa60Te / 51 npaaenea e,ll;HHCT

BeH\lhlH npasrep TaKoH oneaxa. l1enOJIb3YlOTCH HeraTHBHhIe peaynsrarsr 
paõorsr Ilpaáca H AP/9/ no nOHCKY MarHHTIlOrO MOHOfIOJlH. HCKaJIH 

errem-r MOHOnOJlH B npeaaeá crnone. Ilo YCJlOBHHM axcnepasreara TPaBH

MhIe TpeKH COOTBeTCTBOB3.JIH nOTepHM 3HeprHH ~2,5 r3B'· CM12. r -1. TaKHe 

norepa 3HeprHH no pacserasr 16/ xaparcrepasr H ,nJlH KJIaCTepOB crpaaaoâ 

MaTepHH. CJlIO.u.a 6hlJIa H3BJletIeHa c rJly6HHhl 5 KM. )lo TaKoH: rJly6HHbl 
. -10 

MorJlH ,ll;OHTH KOCMHqeCKHe crpaaasre rcnacrepsr c M > 2,4'10 r. no

rryseaaaa oneaxa nOTOKa F ~ 1,5 noxaaaaa aa pac.ê OCHOBaHHeM 3aWTpH

XOBaHHOro rpeyr-orn.amca• .1lJIH MHHHMaJIbHOH MaCCbI B 3TOM TpeyrOJIbHH

rce nepxaaa ouearca nOTOKa na -9 nopazncoa HIDKe npenerra F li m• 

B JIeBOH tIaCTH pac.ê noxasaasr HaWH oneaxa BepXHeH rpaHHI.I;b1 

nOTOKa CTpaHHbIX aztep aa OCHOBe naaasrx no nOHCKY aHOMaJIbHblX anep 

HHOH npaponsr, Ilepecser K aenauane F .neJlaJICH cJIe,ll;YIOIUHM o6pa30M. 

lIYGTb .x - .u.OJIH aHOMaJIbHhlX JI,O;ep naaaoro 3J1eMeHTa, As H A o - aRO

MaJIbHOe H HOpMaJIbHOe MaCCOBhle llliCJla, y - MaCCOBaH pacnpocrpa ~1
HeHHOCTb 3J1eMeHTa B 3eMHOH xope, lIoToKY F lim ' KaK Y:>Ke OTMeqaJIOCb 

asnue, oraesaer HaKOllJIeHHe CTpaRHOrO aeuiecraa B KOJlHqeCTBe 10-7 
OT 

MaceM KOpbI. OTCIO,ll;a cnenyer, tITO KOHUeHTPauHH aHOMaJIbHhlX H,IJ;ep 

x oraesaer nOTOK 

'7 As F 
F = 10 x·y· A~ lim . ? \ 

(2), 

ECTeCTBeHHO, xro MaKC?MaJIbHaH tIYBcTBHTeJlb~OCTpB onpenenenaa .u.OCTÍ1: 

raerca nna 3J1eJ\1eHTOB c MHHHMaJlbHOH,pacnpOCTpaHeHHOCTblO.. ",. 

B paõore 1101 6bIJI npoaenen nOHCK' cynepraxcensrx H30TonqB HaT~ 
paa c A > 100, xoropsre MOrJIH B03HHKHYTb aa CtIeT npHcoeAHHeHIDI' TH

)l(eJIbIX peJlHKTOBhlX tIaCTH.Q K HOpMaJIbHOMY anpy. lIoHCK ocyutecrananca 
MeTQ)l.OM JIa3epHOH cnexrpocxonaa, CHrHaJl aHOMaJlbHOCTH - nOHBJleHHe 

JlHHHH, CMem;eHHOH OTHOCHTeJlbHO perrepaoü aa CtIeT "MaCCOBOH" KOMno

HeHTbI H30TOUHtIeCKOrO C,lI,BHra ovM' Macca crpaaaoro HaTpIDI norrsora 
6bITb,- 200 a.e.r-r, 06õeMHaH KOMnOHeHTa H30TOnHtIeCKorO cMem;eHIDI 

oV F ,ll;JIH crpannoro Nas norracaa 6bl'Í'b neõorree ío% OT ÔVM' TaKHM 06

pasor-r, peaynararsi / 101 MorYT 6blTb HCnOJlb30BaHbl ana Ou;eH:KH KOHueHT

paU;HH x(Nas ) B 3eMHOH rcope, H~H,ll;eHo,'tIT9 x(NaS) :::;19..;.t~ ex.ie», OTClO.JJ;a 

no (2) norryvaer-t F (Na S) ~ 2,4' 10-:4 Fi i m (xsanpar na pac.G) . , ,'o 

HaJIHqHe npasreca CTpaHHblX 'H30TOIIOB, namroro 3J1eMeHTa ,ll;OR)KHO 

·npHBeCTH K pasnane B aTOMHhlX Macca.x3J1eMeHTa, "3MepeHHhl~' CT~XHO

MeTpHtIeCKHM MeTo.u.OM (Me-~' .-H Macc-cneKTpOMeTpHqeCKH (<pH3HQecKaH 

r-racca Mp)' Haany-nuaa oneaxa npasreca aHOMaJlbHbIX anep no- BenHtume 

(Me - Mp.'/M pnOJlytIaeTCH ,B;JlR Bi, ,ll;JlH KOTOpOf'O ara ,'BeJIH.tIHHa 

.$2 ·10~5 I l1~)lJIH nOTOKa CTpaHHOrO BHcMYTa- 'nOJIyqaeM;-" .<>ueHKY 

F(Bis)~ 2 '10 -5 F li m (KPY)l(OK na pac.ô) • 

B paõore I 12/ c B~ICOKOH tIY:SCTBHTeJIbf!OCTblO npoaenea 'nOHCK 

aHOMaJIbHOrO (cynepnnornoro) panona B noanyxe. Hopvíasrsaor-ô' 'CTa

6HJIbHOrO pazroaa ne cyutecrayer, aHOMaJIbHblií MO)l(eT ÓblTb cTa6HilbHl>IÍVI. 

Oõpaaeu 6hIJI norrysea H3 ",ll;OHHOHH <ppaKUHH ,ll;HCTHJIJlHI.(HOHHOH: KOJlOflKH, 

rípenaaaaaseaaoã ,ll;JIH nposesnuneanoro nOJlytIeHIDI KceHOHa H3 nosnyxa. 

Ilpa nOJIytIeHHH oõpasna 6hIJIO nepepaõorano 1;5' 105 TOHH B03Ayxà., 

CHrHaJIOM aHOMaJIbHOCTH 6hIJIO nOHBJIeHHe Y -nyseã c- E y > 30 M3B npn 

06JIYtIeHHH oõpasna TenJIOBblMH HeHTpoHaMH. CTOJ1b BblCOKHH rtoporvpe

rHCTpaUHH 6hIJI BbI6paH, HCXO,ll;H H3 npennorroxcenaã O rporaanaoã aaepraa 

CBH3H na HYKJlOH (>100 M3B) B aHOM~bHbIX anpax 11n H BH;Ka.. 3TO 

06eCnetIH.n;0 .BbICOKYIO qYBCTBHTeJIbHOCTb nOHCKa:' x S 10"': 16 nó oraome
HHIO K Xe • .1lJlH onpeneneaaa no 3THM ,ll;aHHblM KOHueHTpaUHH CTpaRHOrO 

RnS(A S ::: 3500) MhI OueHHJlH .BepoHTHoCTb E y> 30 M3B AiIH peakuaa 

RnS(n,y), acnonsaya CTaTliCTHqecKYIO MO,ll;eJlb H 3HatIeHHe TeMnepaTyphl 

no pa60Te / 17/. B pesyrrsrare nepxaee 3HatIeHHe x(Rns) no oraourenmo 

K Xe nOJIYtIeHO Jle:>Kam;HM B rraanasoae OT 2,5 '10 -9 no 4 ·10 -4 npa H3Me

HeHHH E/A OT -850 no 900 M3a. Cooraercrayíoutaâ HHTepBaJI 3HaqeHHH: 

F nOKa3aH npavroyronsaascovr aa pac.B, 
Ilorca H3BeCTeH TOJIbKq O,ll;HH axcneparaear I l~V., cneuaansao 

nocaauteaasrá nOHcKY KOCMHtIeCKHX tIaCTHU CTpaRHOH' MaTepHH 

(c M > 1,5 '10 -13 r). '06J1aCTb 3HatIeHHH noroxa, HCKJllOqaeMaH 3TOH 

paõoroá, rroxasaaa rpeyronsamcóxr c ropH30HTaJIbHOií Il.ITpHXOBK0!í na 

pac.ê, 

I. '98 
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K HaCTOlUneMY BpeMeHH cnenaao MHOrO 3KcnepHMeHTOB no nOHCKY 
B npapone CBepXTJDKenblX 3neMeHTOB c Z B paãoae HOBbIX MarHtlec'KHX 
tmcen 114-126. O,IJ,HaKO ,lJ,nll onemca nepxneã rpaHHqbl KOHqeHTpaqHH 
CTpaHHblX anep caepxraaeensrx 3neMeHToB npHrO,lJ,Hbl rnnus naansre, no
nyseansie npa HcCne,IJ,OBaHHH'BbIHY)K,ueHHoro xapaxrepacrasecxoro perrr
reaoacxoro 113nYtleHHH / 13 / . Ouearca nonysaerca ,IJ,OBOnbHO cxpor-nroâ: 

F(~126 8) ~ 0,1 FI'
1m 

Teneps O B03MO)KHbIX aiccneparaerrrax. KpeCTHKOM na pac.G norca
3aHO aaaxeaae F ,IJ,nH CTpaHHblX H30TonOB Pm, rcoropoe MO)KeT 6blTb H3
wrepenó Me1'o,D.OM naaepaoü cnexrpocxonaa. 3ta ouemca cuenaua ,lJ,JUI 
naaepaoã' <pmoopecqeHUHH, npaser-r tlYBcTBHTenbHocTb MeTO,lJ,a ne 3aBHCHT 
OT Bena4illIbl E/A~ B r-rerone nasepaoá peaoíraacaoü HOHH3aUHH/141 tlYBCT
mrrensnocrs. MO)KeT 6bITb na .... 2 noparuca nysure, T.e. na YPoBHe 
F(P8J) ~ 10-12Fli~ . CTPYI<:Typa arccnepnraeara no nOHcKY aHOMaJlbHO 
raacenoro PrnS B -npnponastx oõpasuax MeTO,IJ,oM pe30HaHcHoH <pmoopec

neHUHH onacana B 115/. 
113 pyrn.r, conepscauteá penK03eMenbHble 3neMeHTbl, Bbl,IJ,enHeTCH 

npOMeTHeBaR <ppaKqHH, oumuaerca H noraeuiaerca B axmyny aTOMHOH 
nY~KH" HaxO,D.HmeHCH B' BaKYYMHOM 06õeMe: KomrnMHpOBaHHblH arovi
HblH l1YtlOK nepecexaerca non npHMbIM yrnoMna3epHblM nyxor-r. l'!HTeH
CHBHOCTb <pJUoopeCneHu,HH 3anHCblBaeTCH B <PYHKUHH xacrorsr naaepa. 
06b19Hb1H.npOMeTHH ne HMeeT cTa6HnbHbIX H30TonoB, n03ToMY nOHBheHHe 
peaoaaacoa B6nH3H psnepnsrx nHHHH rtpor-reraa - YKa3aHHe na narraxae 
aHOMaJIbHC)J;'O H30Tona.- Anor-rarrsnsre nHHID'J ,lJ,OmKHbI HMeTL MeHbIllYIO 
IllHp'Hlly ~ 'IeM penepm.re, H aacsnneaae nepexonoa ,lJ,on)KHO npOHCXonHTb 

npa MeHLllIHX MOIUHOCTHX nasepaoro nysxa (H3-3a ôonsureá MaCCbI 
cyrrepcrpanxoro npOMeTHH}. nOnOJKeHHe aHOManbHbIX nI1HHH OTHOCH
rerrsao penepasrx onpe,D.eJIHeTCH H30Torrn:tleCKHM c,uBHrOM, CBH3aHHblM 
co 3HatJl1TeJlhHbIM H3MeHeHHeM 06õeMa npa nepexone K aHOMaJIbHOMY 
nposrermo (A (Pm S ) ~3000}. 3Ta xosmoaeara H30TOllHtleCKorO cr-ieure
ihUl alIr .... a<R2 >. .1lnH c<pepHtleCKOrO anpa H3MeHeHHIO MaCCOBoro tlHCna 

O,T Ao no A 8 oraexaer H30TonwÍeCKHH CnBHr 

D.v	 _ !- A2/ 3 AlI 3a A,A+1
 
Ao,A s - 2 s o vr
 

" ',A,A+l 
BenH'IHHa aaosransaoro C,D.BHra .... B 1600 paa 60JIbIlle aV F H COCTaB
naer npasrepno 10 ruo ,CTonb 60nbIlloH cnaar npenCTaBJIReT H3BeCTHYIO 

TPY,lJ.HOÇTb npa npOBe,neHID'J 3xcnepnsreara. 
, '	 ,S

,Un1l nortyneana YKa3aHHOH na pac.ê rpaanusr nOTOKa.u;IlI Pm aeoõ-
XO,lJ,HMb nepepaõorars raxoe KOnHtleCTBO pynst, xoropoe CQ,lJ,epJKHT 100 r 
cocennero 3JIeMeHTa (Nd, Sm). ÜTMeTHM, 'ITO TaKoH MeTon noacxa npa
.ronea H ,lJ,JlH npyrax 3JIeMeHTOB, ne HMelOIUHX cTa6HJ1LHhIX H30Tc;>nOB. 

B	 paõore 151 ynoMHHaIOTCH TaKHe MeTO,lJ,bl nOHCKa CTpaHHhIX H,lJ,ep, 
KaK cneKTpOCKOIIHH xapa:KTepHCTH'IecKoro peHTFeHOBCKoro Ii3JIYQeH:IDI 
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JWH 60M6ap,lJ,HpOBKe npOTOHaMH, MaçC-CneKTpOCKQITHlI, peaeprpopnoacxoe 
pacceaaae HOHOB 238U 116/. B' nocnenaesr MeTO,lJ,e, ,lt3JIHtJHe aH~M3JlLHO 
T.R;jKeJ10ro lInpa B MHIlleHH npJm9,lJ,HT K IIORBJleHHIO -HeCMe:llJ,eHHOH: nHHHH 
B cnercrpe pacceaaasrx sacràn, 113MepeHillO ,lJ,oíDKHa npeAIIIecTBOBaTL 
nponenypa KOHUeHTPanHH aHOMaJIP1JbIX anep B oõpaaue (tUiCTHJIJIRnHR, 
qeHTpH<PyrHpOBaHHe, xposrarorparpaa li T.,lJ,.). 3TH MeTO,!J;bI rOWITClI .rvm 
"KYCKOBH CTpaHHOH MaTepHH aTOMHbIX pa3MepoB. " r 

,Un1l ,lJ,eTeKTHpOBaHHH õorree TlI>KenbIX KJIaCTepOB: crpaaaoã 'MaTe
pHH B paõore 151 npennararorca npyrae MeTO,lJ,bI. UH<PP0H: 1 H~ pac.ê OT
MetleH ,lJ,Hana30H Macc, KOTOpbIH OXBaTbIBaeTC'H YCTaHOBKaMH; npenaas
HaqeHHbIMH nJIR nOHCKa MarHH'fHOrO MOHOnOJIR BúnH3H 3e~HoH noaepx
HOCTH H nOHCKa pacnana npOTOHa non 3eMJIeH: HJIH non BO,lJ,OH:. OKa3bIBaeT-' o 
ClI, '11'0 npa npOXO)KAeHHH Me,lJ,neHHbIX KnaCTepOB CTpaHHOH: MaTepHH pa
aorpen nemecrna ynapaoã BOnHOH: JIPHBO,lJ,HT K ,lJ,eTeKTlIpyeMOMY CBeTO
BOMY H3nYtleHHIO. Ilpa aece KJIaCTepOB >10-5 r crpaansre xnacrepsr ,lJ,aIOT 
BH,lJ,HMbIH cser, npoxona ~epe3 aTMocepepy•.UH<PPOH2 I1a pac.ô nOKa3aH 
,D,Hana30H Macc, B KOTOpOM xnacrepsr CTpaHHOH MaTepHH Moryr 6bITL 
saperacrpapoaaasr KaK He09~ItlHbIe (6bICTpbIe) MeTeopHTbI. "KYCKH" 
CTpaHHOH MaTepHH B lllHPOKcfI<1 naanasoae Macc (M), 3.10-10 r) 6y,lJ,yr 
OCTaBnllTL B TBep,lJ,blx 3eMHblX noponax aafimonaexesre cnensr paanasaoro 
.z:UIaMeTpa. npOXO:>K,lJ,eHHe xepea 3eMHoH map xacran c MaccaMH, oraecaio
:llJ,HMH ,lJ,Hana30HY 3, MO:>KeT 6bITL aaperacrpapoaaao KaK CnenH&HtleCKOe 
3eMneTpllCeHHe. OHO ziaer CeH:CMHtleCKHH: CHrH3JIt COOTBeTCTByroIUHH na
HefuloMY HCTOtJHHKY. 

B aacroameã ny6nHKanHH nan 0630p pa60T t npHBO,lJ,lIIUHX K 3aKJIIO
xeaarc o B03MO)KHOCTH CY:llJ,eCTBOBaHIDI cTa6HnLHOH CTpaHHOH KBapKOBOH: 
MaTepHH, KOTOpaR aanaerca OCHOBHblM COCTOllHHeM lIJi'41J>Horo aemecrna. 
,llocTaTOtlHO acuepnsraarornaâ nOHCK Cn€,lJ,OB CTpaHHOH-·MaTeplm ,lJ,On>KeH 
rrpOBO;IJ;HTLClI c HCIlOnL30BaHHeM paanasnsrx MeTO,lJ,OB, B TOM tlHCne H TeX t 
xoropsre tlYjK,lJ,bI <pH3HKe BbICOKHX 3HeprHH, oTKY,lJ,a npauma 06cY)K,lJ,aB
unreca 3,lJ,eCL H,lJ,eH. UeJIb aacroameã paõorsr - npanness K 3THM npo6ne
MaM BHHM3.HHe cneqH3JIHCTOB 'B 06naCTH arosraoã, lI,lJ,epHOH <pH3HKH 
Hpa.n;HOXHMHH, IIOCK{)nLKY aaaõorree tlYBCTBHTenLHble MeTO,lJ,bl nOHCKa 
;aHOMaJILHOrO aemecraa MorYT 6bITL pasaarsr HMeHHO HMH. 

ABTOP õrraronapea JI.H.JIaIIH,l(Ycy H B.,U.ToHeeBY aa cTHMynHpyro
mae 06CY)K,lJ,eHIDI. 
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J('apHaYXOB B.A. P6-86-196 
·CrpaHmuI~aTepHR 

II B03MO)l('HOCTL cymecTBOB8HIUI 8HOMaJlbHhllt cynepnDl<eJIhIX 1I.D.ep 

,lla.eTcR Q6s0p pa60T. DpHBONDItHX K 3aKJDOQeHHlO. 0 B03MmIIHOcnI 
cytQeCTBOBaHHR cra6111JLHOii: crpaHHOH KBapXOBOiiMllTepHH. ~ 

aoiicTBa CTpaBHhtX Bll,e.P. MaClCOBWe 1IHCJIa KOTOpLDt npaKTJI1HlCKH He orpa
"wreHfd csepxy. flpHBOARTCS tmeHKB ~H~ fiOTOKa CTp8HIJC)A 
Ma-Tepml us KOCMDCa JIll OCHOBe ya;e IlpQBep;eHH&IX 3XCOepKMeBTOB. noxa
:tBHO. lITO BepXHJIJI rpalUUlll QOTOKOB ~ R,D.ep Na-{A _-'200), 
l3i· HRD- (As =3500) HIlIl8CICOJDoICO IlOpsJUCOB ~ TeOpeTH'II8Cla;)ro 
npep;ena JlePyxylIWH fn3U10Y.PaccJ.mTPHB8JOTCS HOBbie B03M0XQ¥W8 

~noco6b1 06HappteHHJI cra6Hm.Hoi ~oii MaTepHH. Ilpep;naraeTca 

JI8.3epHO-CneKTpOCKOII1Wt!CiKHH MeTO,IJ. IlOHCKa, HM~ qyBCTBHTUJO
HOCTL 1m ypoBHe 10-10~ 10-12 OT TeOpeTH'II8CKoro npl;lJlena,IJ.JIJI nOTOKa 

.crp8HHoro lJeIIlecTBa. 

Pa60Ta BbfnOJJHeHa B J1a6opaTQPHH fl,lJ,epHhIX pPOooeM OIHlH. 

Coo6UleHHe O&.emateHuoro IQlcnrtyra lIJlepHWX HCeJIeAOaaKHii• .Ily6ua 1986 

IIepeBo,llO.C.BHHorpa.ttOBoi 

Kamaukhov V.A. P6-86·196 
Strange Matter and Possible Existence 
of Anomalous Superhea:vy Nuclei 

This report gives a. review of the papers which1ead to a conclusion 
on possible existence of stable strange quark matter. The. properties of 
strange nuclei. which c.ould be auperbeavy. are discUlllled. The author gives 
estimations of the upper limits for the flux of strange superheavy nuclei . 
from spe.ce on the basis of the known experimental data. It is shown that 
the flux upper JiJDita of strange nuclei .of NoS(As :: 200). Bi - and RD
(As :! ~500) are several orders of JIl8Ibitude lower than the tbeo1:etical 
limit by De RujuJa and Glashow. Special search for strange 81lperbeavy 
nuclei is proposed on the basis of laser spectroscopy. The method bas 
a seositivityon the level of 10-1°- 10-12 of the tbeoreti.callhoit for the 
cosmic flux of strange matter. 

The investigation bas been performed at the Laboratory of Nuclear 
Problema. nNR. 
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