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•;n . Te.n:a 60Jiee Jiei'lUie , 'iBM Jm,D;

KOcT~, onymeHBHe B BTY ~OCT~ 

Ha.CliJJ1>CTB9HHO, 6Y74YT BHTa.matBaT~CII 
BBepx C CliiJIOI, pa.BHOI TOJIY Becy, 

Ha KOTOpHI ~OCT~, 111M6DIIM pa.Blllll 

o6'I>eM c TeJIOM,6y,D;eT Tue.n:ee aToro 

TeJia" • 

•rn. TeJia 6oJiee TsmeJJHe, qey Jm,D;

KOCT~, onymeHHHe B BTy ~OCT~, 

6y,D;yT norpyaaT~cs, noRa He ~o~ 

~0 CaMOrO HHSa, B B ~OCTB CTaJ!YT 

JI9r'i9 Ha B~ Beca ~OCTB B 

o6'!>eMe, pa.BHOM OO'I>eMy norpy&eHHoro 

Te.n:a" • 
ApXBMe~/ /n 0 nJiaBaDitBX 
TeJISX" I • 

Ha nepBHI BSrJIII,It, B llpBM9H9HBB K BJI9M9HTapHNM 'iacTJUJ;BM BOnpoc 

o cBJie ApXBM~a s~ ~OBO~Ho cTpaHHo. HsBecTHo, o~atto, 'iTO OHa 

npOHBJm9TCII B ~elcj~ Ha MOJieeyJIH ll pacuope. llpBB9~8M 6es BHBO~a 

BSB9CTHYD ~pMyJIY 2 ~ K0~9HTp~ pacTBOp9HHOrO B~9CTB8 C yqe
TOM CBJIH Tsm9CTB (~pMyJia HOJIY1i9Ha BS yCJIOBBH nQCTOHHCTJI8 no OO'I>9MY 

TWUWqAr.KO~O rrOTAHITK&na RnH pacTBOpBTeJIH II D8CTJi009HHOro B~9CTBa): 

c[~) = C(_o) e~p [- ~ ( m
1

- i "') J , (I) 

r~e c.(~) J[ c.( 0) - COOTB9TCTB9HHO KOHU9HTp~ Ha BHCOT9 'C II ByJI9-
' .. , 

BOI BHCOT9, m B v - MacCa ll 06'1>9M MOJI9eyJIH pacTBOpeHHoro B~9CT-

Ba, WI II ~ - TO &e ,ItJIH MOJieeyJIH pacTBOpBTeJIH, f - ycKOp9HH9 CBOOO~

HOro nB,Il;eHIIII, T - TeMIIepaTypa. 

Blir,ltHO, 'iTO U =- l'll
1

<t.i: - ~elcT:ayDitHI Ha MOJI9KYJIY pacTBQ-
~ f u ~ I 

peHHOro B91119CTBa noTe~a.n CIIJIH T.fm9CTII, a A •""" ~?: -:i m =- fJ" }-e 
- noTe~aJI CHJIH ApXIIM~a. cMsaHBHI c nepeMeiiiWBM B noJie TsmecTB 

MacCH pacTBOpHTeJIH ll 06'l>eMe MOJieeyJIH pacT:&OpeHHOrO B~9CTBa. 

B BTliX :&Hp8ll9HIIIIX OO'I>9M MOJieeyJIH C'i!IT89TCII BSB9CTHUM. ~0, ,ItJIH 

nposBJieHIIII cHJIH ApXIDie~a Heo6JisaT~Ho yCJIOBBe TeiiJIOBoro paBHOBec:rm 

'i8CT:rm;Il ll OK.PYJ1811119I cpe,IJ;H. KpOMe Toro, HCHO, 'iTO CBJia ApXBMe~a CYIII9-

CTBY9T ll B TB9~0M TeJI9, ee HBHOMy npoHBJI9BBD uemaeT 60~ BHSKOCT~. 

KaKoB acJqleRTBBHI:d o6'l>eu, saHJIIMaewrlt B cpe~e aJieMeHTapHol qacTB

~el: HanpliMep BJI9KTpOHOM, HeiTpOHOM J[JIJ[ ~OHOM'? 

l 

lhtfil1t-4ilLJU ~tr!• 
U~JIJWI tu:c.n~.ltlllllUBtl 
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~a~a STOI pa60TH OOOTOHT B BHqHCReHHH STHX o6~eMOB H B08MOZHHX 

scMeKTOB nposrBI!eHM ClL1lH ApXliiMe,Ita. 

I . 3JieKTpoHH 

Hs-aa OliJI:bHOro Dp.HJDmaimSi K aTOMaM Ope,ItH B ,ItHSJI9RTpm<e (npOBO,It

HIIRR S,IteOJ> He paOCMaTpHBaJOTOSi) ,IteiOTBH9 OHJIH ApXliiMe,Ita Ha SJieKTpOHH, 

lm,ItliMO, He 06HapYllteHO. E,Itl'IHOTBe~ CJiy"'a!, r,Ite MOJKHO OJDma.Tl> sqxpeR

Ta,- SJieRTpOHH B mmROM reJil'[l'[ / 3 • EHooTa OTTaJIKHB~ero DOTe~aJia 
~ SJieRTpOHOB no OTHOmeHHD R mmROMy reJIHD OOOTaBJIHGT ~I sB, B pe

ay.m.TaTe ~ero SJIGRTpOH B ~OM reJIHH o6pasyeT nyBHpeK. 

PasMep nyaHpl>Ka MOXHO HaiTH HS yoJIOBHH ~ DOJIHOi SHGprKH 

BSaHMO,ItGiOTBHH SJI9RTpoHa H ope,ItH: 

1 \t ~ ..r 1. t. -1 -1 e E = -, + ~ 1r CTr + i (£ -1) - . 
t~r r 

(2) 

r,Ite WI - MaCOa SJIGRTpoHa, r - p~O nySHpl>Ka, (J- KOai!$mHGHT 

DOBGpXHOOTHOrO Ha.T.IIZGHM, f - ,ItH8JIGKTp~eCK811 npo~aeMOOTl> ope,ItH. 

llepBHI ~eH - SHGprHSi SJieKTpOHa B o~p~eOROi DOTe~aJibHOI SiMG, ~TO

poi ~eH - 8H9prHSi DOBGpXHOOTHOro HaTSillGHM nyB9pbKa, TpeT:d ~eH -

noTe~aJI Hao6paaeHM. B pa:aao:aeoo r "'20 A, npJI aTOM E ::::: 0,2 sB. 

CooTBeTcT~asr oana ApXliiMe,Ita 

r= = t 1t'/f} (3) 

MOltGT npOSiBJIIITJ>CSi B BCIJJII:lllaHHll TaKOro nySHpbKa, O,II;HBKO ,ltJIIi Ha6JIIO,ll;e

HM ~onJIHBaHM aeo6xo,ItBMo xopomee sJieRTp~eoxoe sxpaHBpOBaBHe. 

llOJIOD'1'8JI:&HH9 HOBB B DJtltOII r~ 06pasym 'l'Bip.JtK8 ~eps C nOBH

meHHOI nJIOTHOOTbiO B p!I.I(e 0~8B /I2 , TB.R ~TO apXliiMe,ItOBB. OMa l'IM89T 

npo'l'BBODOJIODHI SH8.R no OpaBHGHl'IIl 0 06H~ ~aeM. 

2. Hei'l'pOHH 

~ M9,ItJI8HHHX HSITpOHOB noe~ODOT8~aJI ~SaHMO,ItG,OTHHH aeiTpO

HOB o Si,lij)aMII ope.ztH (noe~onoTe~ ~pm) lD4GeT BQ 4/ 

v = i .. t 1. h" r U'- ~) , (4) 
k 111 

I k _. 

r,11;~ b k -~ paco9SiH11Si aeiTpoaa aa Si,lij)e c KOOP.ItJIHa.TOI I" k , 
r - KOOp,Iti[HaTa HeiTpOHa, 'WI - JipKlle,It9HH8Si Ma.Coa. B pesy.m.Ta.T9 RO

repeHTHOro BSaBMO,IteloTBISi c ~ ope,ItH BOSHBKaeT yop8,11;HeHHHI noTea

ItilaJI naauo,ItelcTBISi ael'rpoaa co ope,D;OI 

2 

~ 

'U =- -tl. / ""5"" N b 
i:;-'i;;~ k k. 

r,11;e N k - ~oJie .fi',Itep oopTa k B 9,ItHHBJJ;e ~eMa. 
naaneBHe, 008,11;~08 HeiTpOHOM BHYTPH ope,ItH B peay.m.TaTe 
BS8BM0,11;8IOTBHH /S,G/, 

p == u g (~) ' 

STOrO 

BHSHBaGT BanpSiltGHHH H OOOTB9TOT~~~PM~· lloJie OMe~eBHI 
onpe,IteJmGTCSi HS ypaBHeHM ,11;BHllGHHH 

.. 2.-+(2 l. - ~--'> 
TI "::. cf.. A lt + (t - ct) Jr-tol ol.!v lt - ] v 'f ' 

(5) 

(6) 

(?) 

r,Ite Lt H c_t- OOOTBGTOTBGHHO CKOpoOTH nonepe~HHX H np0,11;0JI1>HHX ROJI8-

6aad B Cpe,Ite 0 IIJIOTHOOTb!O J . llpe,ItOTaBJIIISi nOJie OMe~eH:d B BlJ,I(e 

(npe,ItoTaBJieHHe !aMe): 
--? 

""""> U?::::vlf+[v A], (8) 

r,11;e 'f H A cooTBeToT:aeHHo OKaJlli~/ :aexTopHHI noTe~aJIH, MOJKHO 

DOJIY'DITl> ypaBHeBHe TOJibKO ~ i 6 '? 

~ -c; ~ ~ = ~ r (;- -; -t J . 
PemeBHe - noTeHITHR~ ~WARArA-~A~~~ /8/_ 

(9) 

-PacCMOTplD4 ~ npooTOTH noKOSillllldtCSi aeiTpoa ( .U = 0). aw>exTHB-

Hill 06'b8M, BOSHHRallll:d Sa C~8T ,11;GqlOPMSmDI U, 

v =:: r div tL cl ;' = J Af J; = ~ ~ . 
~t1 ) f t 

(IO) 

OTO B9palt8HHe MOXHO 6HJIO 6H DO~Tl> H npOOTO HS 0006paJteH:d pasMep

HOOTH. 

OTaoCKTe.m.aoe HSMeaeHHe yoxopeHHS na,IteHHH HeiTpoaa B ope,11;e 

~ = v~tt J _ Cl u (II) 
} 

aJl&MeHT ee c~;._) y ({c .• }') u (11~5) Y~,; iQ"~-&(3 ~{ 
Be... I2,6•I03 I,84 250 O,I4 I,6·IO-
Si 2,2·Io3 9,?5 63 o,2I I,3·Io-6 

He_<4,2K) ISO o,I25 I6 632 '· 9· Io-5 

He_<2,ISK) 221 o,I46 20 453 4,I·Io-5 
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~o, o6HapymrT:& aqxpeKT npaKTH"'ecu HeBosMomo. B BHaMeHaTe.ne (II) 
CTOHT Ct , KOTOpaR SaBHCHT OT COCTOHHHR B~8CTEa. B KpHTH"'8CKOI TO~

Ke, KOI'~a CKOpOCTl> SByita (H MO,DyJil> ClDIMaeMOCTH) 06paiiiBJlTCH B HyJil>, 

MOlltHO H~eiJTl>CH Ha YBeJIH"'8HH8 31PI>eKTa. Ilpll 3TOU CHJil>HO EOSpacTa8T 

pacC61JHH8 Ha HeO~OpO~HOCTJIX cpe,Jtl:l, TaK ~0 npOXOJU(8HH8 H81TpoHa ~a

pes cpe,Dy saTp~eHo. ~a HS EOSMOXBHX nocTaHOBOK axcnepHMeHTa -

HSMepeHRe KOOp~aTHOI SaBHCIIMOCTH aJI:&69~0 ysKOl'O l'OpHBOHTaJI:&HOl'O 

nyqKa M9~9HHHX HeiTpOHOE. 

3. ~OTOHH 

qT06H ITOJIY'IliTl> BHpaJESHH9 NIH ITOT9HUlilaJia. BS8l!MO~,~?TBBII <P0TOHa 

co cpe~ol, sazmmeM "ypa.BHeHHe lllpe~epa" ;rT.JUI <PoTOHa 
2 --> .... ,/.. -

_., v A = c t') i ~ A 
r~e A - nonepe~ B&RTop-noT~ a~eKTpoMarHHTHoro nonH. 

EcJm A - co6cTBeHHaa ~ aHepi'lD! cB06o~oro <PoToHa, TO (I2) 
MOZHO nepen~~caT:& B ~e 

11. ~A~_ ~r·tO)A 

RJlJI 

- "h '9' - .. l t ")+ 
r 

rrz. ~ .. \ '<>·-;; 
f A =- l dt 

(I2) 

(I3) 

(I4) 

r~e M -=- -!;~ 2. - :mepTBBR Macca <PoTOHa, 

He SaBHOJDII&e OT Bpeueo "ypaBHeoe illpe~epa" B Ope~e HM88T ~IO/ 
._..2. * HI + V li-> = -k w ! ~ > · (I5) 

.1tJm pememm B ~e MOCKOI BO~ )-4') - e J' f (>' k 't-) (r~e 
k,.. ~. n. 

1 
k • .,._ ¥ ) B 6opHOBCKOM npH6JUDteHHH tJ = < "'\' I V 1-r > , Tax 

~0 

\J :::- (-1-\-.l) tw (I6) 

( V\..-- noxasaTSJrb npe.n:OMJiemm). apJ!eKTHBHiil o6'1>eM HS (IO) 

\f = -\;. '-' L 1- ~ ,_) (I?) 

:ltct J c: 
EcnK HCITOJil>SOB8fl> )1.JUI <P0TOHa BHpaEeHHe (II), IT0~8HH09 )1,JUI ITOR~e

l'OCH H8l'rp0Ha, TO 

4 

1 

) 

T.K. 

t_) L 
~- (1-'n. ~ 
tt- -...._ ct. 
<J ~ e. 

aqJp9KTHBHaR HH9pTHaR MaCCa ~OTOHa B 

(I8) 
~ 1. t,., 

cpe~e YYl = l'l. (i. 

MOSHO ITOnHTaT:&CR rrony~Tb Bupa.E8HH8 ~ aqxpeKTHBHOl'O 06'1>SMB, 

BOSH:HKaDQero sa c~eT ~~op.ummr yrrpyrol cpe.lUl rrpH norra,namm B Hee 

~OTOHa, HS ~~CC~OTpeHRH aH9KTp0CTPEXUKH npH pacnpoCTpaH9HHH ~~~e

HRH B cpe~e _,III. 
CHJia F , ~eiCTBYDIIBJI Ha cBRsaHHHe anexTpOHH B cpe~e sa C'IOT 

noMpHsyeMocTH rJ.. : _ E 1 

f=olV-y. (I9) 
Ycpe~8HH8 rrpoHSBO~TCR no BHCOKO'qB.CTOTHHM KOMllOH9HTaM, ITOCKQnbxy 

pacCMBTPHBa9TCR M9,Ir.1I9HHO no CpaBH9HHil C -qacTOTOft llonR M9Wi!IIIMCR 

-qaCTb CHJIH. lJJIOTHOCTb CHJIH 

__.. .::1. 
fo:-'{v£. 

"--
(20) 

1'~9 ~ - BOCITpHHM'mBOCTb, f =- n 2. = f + 4 1r ?\, • 
lJJIOTHOCTb 8H9p:rHH, OTB91ffi.IIII8A ~THOI CHJI9 (20), 

u ~ - t ~ (2I) :z. 
OTMeTHM, liTO ,li,1IJl IlJlO'l'Huii V,Vt.t.u.r:t riOV~AV~~ ~;;:::.::-:~ ::!!!~~r "\, 

'~1 f ( ') (...) .,. f("1..;- o4r 'd J 1 • MO:miO ll~Tb H3 ~Op.fyJIH K.lia.ySHYCa-MOCOTTH 

. 1: PrJc,).-f[-,J{ozJj.3 
~-•]t..,.zt .(li'J.J/'3M, 'ITO • '<() fT ~ (l 

,lJ.rui MOCROI BonHH v E- = 0, 0~0 9~ ~OK CB9Ta nonepe"qHO 

OrpaHH'I9H
1

(B ~bHOCTH 9TO BC9l'~ TaK), TO HM98TCR llOll9p9'qHHft rpa
~9HT V ~ f. 0 H rrpH cC ,. 0 ( 11 .,_ I) npoHCXO~T CJI8.TH8 B8DI8CTBa B 

O~CTH rry-qRa. 3TO - O~H H3 M8X8HH3MOB BOSHHKHOB9HHR pa~ H8-

~8ftHHX aqJp8KTOB B CKnbHHX 0ITTH'I9CKHX llanRX, B ~CTHOCTH, nBn9HHR 

C8M~OKYCHp0BKK H CaMOCJiaTHR Jia39PH1:1X ny-qxoB B Cpe~e .~~~~ 
HaMaHeHHe ~~eHHR aa c'IeT HaMaHeHHR ~OTHOCTH aHeprHH npH 

IT0~9HHH B cpe~e HS~9HHR -t.-

IJ.f=-U = '\ f. . (22) 

COOTB8TCTBy!lm88 HSM9H8HH9 ~OTHOCTH B9DI9CTBa 

4-fj = }( Ai ' 
r~a MO,Dy~l> ClEHMa8MOCTH /.( ::: ;, Ce z 

3PPaKTHBH08 H3M9H9HH9 06'1>SMa 

(23) 
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;s 
V, =:- j' ~ Jrt = -4JT't K jr E-_ ~r~ ~ -4n-{ K E'f' , ,

24
> 

~ff .f hi 
.....z. 

IIOCKOJWcy r ir.J~ ~ E't ecT:& a;tepl'BII cpoTOHOB. 

.lt1m paspeJJt~HHOI cpe,ItH v~T'f "" {-t,_ Ett ' trTO COBIIa,naeT c (I7). 
,lVm IJJIOTHOI cpe,ItH f e 

v = ~-Ylt)lhlt2) (25) 

~tT 3 fc~ 
AHa.710ITmO (IS) 

I z. l ) L rt-YI)[VL+2. ~ a- 3nt. c2. 
t.. 

Q 
(26) 

ITp:a:ae,zteM tr:aCJieHHHe OI(eHKH ,ItJUJ BO.Jm: ( 11 = I,33; (' = I,5·I05 ewe) 
Y "" Io-2I CM3 (!), 4./J "-" 2•IOIO. fOpliSOHTaJl:&~ nytiOK OBSTa Ha 

6asl'l' IQQ M ,ItOJIEeH CM9IqaT:&CJI BHliS :a COOTB9TCTBD C l : ~f 1. Ha BeJDI:-

trDHy h_ = 2 OM. 2. 

OTMeTliM .zt:aa cy~qecTBeHHHX o6cTOJITan:&cT:aa. llpll n ~ I npoRcxo~ 

YIJJIOTH9Hll9 Cpe,ItH ( V <: 0), Ta.K trTO ,ItOJIZHa BOSHllKaT:& "aHTllapXIiDofe,ItO
Ba" CliJia, HaiipaBJI9Hll9..o1':loTOpo! COBIIa,naeT C Haiipa.BJ!9HlleM CliJII:l TJiaElCTll • 

.lt1m peaJIIISamm liHepi(IIOHHOrO a®leKTa CTpliKI(JIOHHO:It .ztecpopMSI(D H9-

06XO,ItliMO Bpewr, IIOCKOJWcy ('_ :>) Ce_. Bo8HKKaDII99 ' Tpe60BaHlle CJI9,Ityll-

~'=''='• 

h_i >> .r_ ' (27) 
c. ce 

r,zte e - DpO,ItOJI:&HI:ll paaMep nf.ma CB9Ta (JIJill ,ItJ!liHa KOrepeHTHOCTll 

B C~ae OT,IteJI:&HHX ~TOHOB), ~- IIOIIepetrHHI pasMep nytiKa. 

llpH ... "" ro-2 cu:, e >> I5 M. 

B SaKJIDq9HJle aBTOp BHpazaeT DpllSHaTeJI:&HOCTL sa IIOJI98HH9 o6cy~e

HllJI B.K.HrHaTOBJitrY, B.r.HnoJieHKo, M.H.llo.ztropei(KOMy 11 .n.H.CaTapo:ay. 
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IToKoTHnOBCKHH ID.H. Pl7-88-330 
,UeftcTByeT JIH cana ApxHMep;a Ha 3JieMeHTapHbie 
qacTHQbi B cpep;e? 

ITocTaBneH Bonpoc o p;eftCTBHH CHJibi ApxHMep;a Ha 3JieMeHTap
Hbie qacTHQbi B cpep;e. PaccMoTpeHbi 3JieKTpOHbi /B JKH,IJ;KOM re
JIHH/, HeHTPOHbi H <PoTOHhi. BbitiHcneHbi 3<P<l>eKTHBHbie o6'beMbi, 
3aHHMaeMbie llaCTHI.J;aMH npH nonap;aHHH B Cpep;y, B03MOJKHble 
3<P<l>eKTbi H ycnoBHH npoHBJieHHH CHnbi ApxHMep;a. B cnyqae HeftT
poHa 3<P<l>eKTHBHblH 06'beM B03HHKaeT H3-3a p;e!l>opMai.J;HH cpep;bi 
3a CtieT KorepeHTHoro B3aHMOp;eHCTBH.fl HeHTPOHa C H,!J;paMH cpe
p;bi; B CJiyqae !l>OTOHa - 3a ClleT 3JieKTpOCTpHKI.J;HH Cpep;bl B no
ne <PoToHa. 

Pa6oTa BbiiiOJIHeHa B ITa6opaTopHH HeHTpOHHOH <l>H3HKH mum. 

npenpiDIT 06'1te.tumeiUioro IUIC'I'JI1'YT& R,tlepHhiX Hccne.u;os8JIHii: . .Ily6Ha 1988 

llepeBop; O.C.BHHorpap;oBOH 

PokotilovskiiYu.N. 
Does Buoyarice /Archmedeam/ Force Affect 
an Elementary Particle in a Medium? 

Pl?-88-330 

The question is discussed of how the buoyancy force 
affects an elementary particle in medium. The elementary 
particles considered are the electron_s /in liquid helium/,, 
neutrons and protons. Effective volumes occupied by the 
particles in the medium, possible effects and favorable 
conditions conditions for the force to manifest itself 
are calculated. For neutrons the effective volume arises 
from medium deformation due to the coherent scattering 
of neutrons on nuclei of the medium and for photons from 
electrostriction of the medium in the field of the photon 

of 
The investigation has been performed at the Laboratory 
Neutron Physics, JINR. 
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