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BBe,tteHHe 

cr'-BenHQHHa, BBeAeHHaR TonweHoM /1/ H no onpeAeneHHD p6BH8S 

pa.3HOCTH p8JlHYCOB 3KBHlIonexynçHo~ pa3.llen.RllmeR nosepxaocea R.. 8 H 

nOBepXHOCTH HaT~eHH.R Rr 
d= Rf) -Rs ' (I) 

.R8n.ReTC.R ~eHT~bHYM napaweTpoM B ''1'ePMO~H8MHKe HCKpHBneHHHX Me~3 

rH66ca-TonueHa 12/ . KaK xopomo' H3BeCTHO, cornaCHO aToR TeOpHH no~ 
sepxaocraoe HaTueHHe O- Kanenb B, S&BHCMYOCTH 0'1' HX pa,1tHyC& RS' 
B "epBOM npH6nDeHHH onpeAenSeTC.R ,'1'onblCO AnHHoR TonMeH8 Ó lCalC 

.t<f ) u= ~ (1- R,s ' (2') 

(í~ - nOBepXHocTHoe H&'1'~eHHe nnocKoR nOBepxH0cTH ZHAKOCTH. 

B CHny 3ToR 3HaqJfUOCTH cf-AnHH TonueHa 6ynH npeAnpltHJr1'Y 3Hatnr1'enb

HYe YCHnH.R no HX onpeAeneHHD. AocTa'1'olDio CK&3aTb, trl'0 '1'01l))KO BYJlCHe

HHIl cf -BenHtnlHY D/Koro I1r BC5l1H3H TpoRHOR '1'OlUCH nOCBS.HO oxono 
~eCJr1'Ka pa~O'1' /3-9 • HaxonneHHYR B 3'1'HX UHOrOQKCneHHHX HCCneAOB8HHRX 

Ma'1'epHan npHBen K npeAC'1'&BneHHIl o nonODTenbHNX 3HaQSHHHX cf--AnHH 

( rI > o) H HX COJ?&3~P!fOC'1'H MemloneKyn.RpH1Al ,pacCTO.RHH.RM d. B 

JIH,IUCOCT.RX: cf~ a. /J-H/. 
li nocne,l1Hee BpeNR nO.RBHnc.tr " O)1HaKO, P.RA padO'1', yKa3WBa~ .Ha ' 

60n66 cno~ npKpOAY STHX BenHqaa.TaK,~~COM,CKpHBeHOM H ~BHcoM!I21 
owm BWIBJIeHa CTpOraJI 38.BRCmlOCTll ([. OT ~C& nosepxaocra 

H&TSDlteHHSI Rs • llPHQeM, ccrnacao HX paClIeTaM, npH Rs ~ gd. AnHHad 

npalttHlIeCKH paBH& HYnl>. Ho no Mepa yweHbmeHHSI 1<.1' OHa dYCTpo BQ3paC

Ta6T.H npH ManHX 3H&QeHHRX Rs ode SenHqHHy yEe COnOCT&SHMY Apyr c 

~pyroN. 

K T&KHY lIe BYBOAaM o 3aBHCHWOCTH cf 0'1' RS npHBO)l.RT H ICOMnbllTep

Hue 3KCnepHMeHTY c neHHapA-~OHCOBHWH mHAKOCT.RMH MeTOAOM MoneKyn.RpHoR 

~HH8J,(HKH B TepwO,llHHaMHq9CKOU DpH6nH~eHHH /~~/. llonYQeH1iH6 npH 8TOM 

~B.HHNe nOK83NBa1lT, tnO npH ~eHbmeJ:lHH Rs ci:r 5,85 d: AO 1,79 d. d"
~nHH8. YBenHltHB&eTCSI c 0,27 d: AO 0",63 d. 3Aecb cne,qyeT,O)1HaRO,OTMe

THTb, tlTO B STHX xe paceerax, HO B MexaHHQeCKOM DpH6nueHHH. onpsne

n9HMSI TeH30pa A&BneHHH, nonytlemure á -3H8.QeHH.R y&e ae A8.IlT OCHOBBHHA 

~nH BUBOAOB ° TeCHoR CB.R3H 3THX B8nHqHH c p?sMe18MH Kanenb. C~roR 

!te C'1'OpoHH, paCqeTH NeTOAON cpenaer-o nona 14/ B TeJl'0,J:l.KH8YH~cICOM 

, '"""'" '"..] ... 
m~;~hlij'~",l;;j,-iS ~;:r.~ .\ 

I~WX uc.c~eJlUD~uti:J·:.i~.1 611ãJ1Jt10TEHA 
,~,' .==;t"" 
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npH(SnDeHHH TaDe YX&3HB8J>'l' Ha. H&nHlDI8 c"1'poroR 3aBHCBMOCTH d- )lnHH
 

O'r p&3MepoB Kan81Ib. Tu (Syno YC'I'8H0.,n8Ho, lITO npH YB8nHtl8HHH o(S~ro
 

QRCna qaCTHq B CHCT8we co 100 P.O 1816 ef-AnBHa yweHbmBe'l'CR c
 
0,74 d: ± 0,0002 d. AO 0,07 d ± 0,12 d.. Ks aToro canbHoro YW8HbIJ8HHR
 

B81IBQHHY AlIKHH T01IW8Ha c YBenHQeHHeM ~ca K8.Denb, 0AH&KO, (Swno (Sy
 
npes.ll8Bpew8~ CA8n8.Th BliBO,n O paBeHC'I'B8 Hy,JI1l d -,IlJIHHJi npIJ (Sonh1DJlX
 

R . p-8no B TOW, qTO, KaK 3'1'0 ya8 H BB,IlHO 83 OIllH(SOK D}'HB8,11eHHIq 
BenHqHH, npH YB8nHQ8HHH o~~ro acna qaCT~ B cRcTewe pe3KO yweHhlla

8TCR HaA8aHOCTb onpe,118neHHR AnHH To~eHa. 

HaPRA1 C aTUM. pa60'l'aNH (SunK ony6nXKOBaHH T8.KZS H HCcne,110BaHKR• 
c npJIWO ~OTHBOnOlIOIIHHWH BliBO)18WH. Tu, XewHHrya~, PeH,ll8pcOH H Poy
nHHCOH /1 / HunR, vro cf -,11nHHH TonweHa AlIR Kanenh OOtl'l'H tft'0 se , 
sa..el1"1' 0'1' HX pasw8poB, OTp~a'l'enbHY • paBHH <f ~ - 0,4 d., Boaee 
cnODU SUBeHWOCTb Ô OT R,r (Syna YCTaHOBneHa B pa(SOT8 /16/. Cor

n&CHO nonyqeHHlD1 aBTop8W1I ,I18InIlaI, cf -MIlHa AnR (SonbllHX KaDenh OTpH
qaT8nbHa H YV8HbmAeTCR no a6COllmTHOA B8nRqKHe no wepe YW8Hbm8HHR 
p8.awepoB 1W18nb. llpH Rs ' paBHOU ~25À - 27Á, J WaRR8'l' csoã 3HO 
Ha upo'l'HBOnonoZHYR, T.8. CTaHOBHTCft nonoKH'I'enbRoA BenBqHHoA H 3aTell 

ya8 paC'l'e'l' c yveHbm8HHell R.S ~ 
Ks npoBep.81U10ro 3AeCb KpaTKoro paceICOTp8H11R HOBebHx IlBTepaTyp

HHI: ,PIIHIIJ[ no Ó-P.1IHH8M TonlleHa ",POC'l'a" 1I0aRO C,Il8,J1aTb BIIBOP. O 
'1'011, qTO, H8CWOTPJI Ha (S01lb1lll8 YCHn.1I H 3Ha1Dl'l'8nhHfd H&KolIneHHld wa
TepK8.a, B' H&CTOR~e Bp9I1R 8~ He npKXO~'l'OR roaOPK'l'b o H&4HQKB 0(S~
1Ip118H8HHOrO, YC'l'8HOBHBDlarOOR IIHelDl. O cf-)VlRH&X 8Toro arperaTHoro 
COe'l'OJIHXR Be~CTB&. Ony(SllHKOB&HHY8 peaynbTaTY qaCTO npo'l'RBOpe1DlBH H 
BMe8'l'CR e.e IIHoro OTKpHTYX B~npOCOB. 3'1'0 OOCTORHH8 p.8n Ha cero~ 

O~T HeAoCTa'l'O~OCTb 1DICTO T80peTn.oDIX OOp.xOP.OB P.IUI pe118HHR 
BOopOca o cf -)Vl1IHaX KH)lKOCT8A. PJI,1t Tpy,llROCTeA, npHoYDfIX e. B 8&

CTo~e BP8WJI 'l'eopeTBqeOKKW MeTO~ 0np8p.e,JI8HBR a'l'BX BelIRQKH, K&K TO: 
8~e ~KB&'1'HOrO W8zqaC'l'.~oro oO'l'e~&IIa B3&KU0P.8AcTBHR H B OCO~ 

(SeIUlOCTH BY60P o(SocaOB&HHoro ~.H'1'& onOTHOC'l'K 3&paHeé HeroworeH
HoA KaIIP, 80'1'0 DO,11pYB8171' WaTell&TlIlIeCJeYm CTporOCTb oop.x0,110a, OCIl&6
liam' K&T8rOpll~OC'l'b 1I0nya.e1lUX I1p1l 8'1'011 BHBOP.OB H He ,11&Dl' nonHoA 
YBepeHHOCTH B HX XOllKQ8CTB8HHOR, a 8Hor~ ~ 11 KaQ8CTB8HHOA P.OC'l'O- , 
BepRoCT.. B 8'1'01 C.'1'Y~, H&B8p110, H8nb3J1 HaAell'1'bCR H& p8118HB8 8'1'oA 
OPO(S1l8WK qaC'1'O 'l'eOp8TRQeCKHM nyorew_ Heo6xo~ e.e OTCyTCT~8 a 
H&C!'o~e apeMlI 8Kcn8p1D18H'l'8JlbHYe MeTO,llll xx ODpellsn:eHBR. 

B ,PHHoA pa(So'l'e paccllaTpHBaI)'l'CII BOaMODOC'I'H Oq8HOK Ó -Be,JIR~ 
Tou.. 83 8xcneplOl8H'l'anhHHX 'i'8p.c,1lllHaMneclOIX xapurrepaCTBK pp.xOC
T8R, 8&BKClMOCTR nOB8pxHOCTHoro HaT~HRR 0'1' A&BneHHR H H3(SH'l'0~ 

l'epl0eUHUlf1I8cDX B81IHtUIH. 
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BUBOA OCHOBHoro ypaBHeHHR 

KaR H3BecTHo, o6~ 3QBHCHNOCTb DOBepxHOCT,Oro H8.TRE8HHR OT 
BHemHero ~aBneHHH TeopeTH~cRH e~ He BHRBlIeHa 17/. ~3-3a OTCyTCT

BRH npRro~NX 3KcnepHMeHTanbHNX MeT0,110B H3YQSHHR He HaA,neHo H 3MnH
pHtleCKHX 3aKoHoMepHocTeA Mem.ny () H P . .D,JISI HaxoçeHHH cfiyH~oHanh
HoA 3aBHCHMOCTH Me~ 3THMH ~B~SI napaweTpaMH YH 6y,neN MCXOAHTb H3 
YCTaHOBneHnoA HaMM paaee CBR3M /18/ MeEAY TeMnepaTypo~ Tpo~otl TOtmH 

senacraa 7"1 H nOBepxHOCTHNM HaTmJt6HHeN pasxosecaoã 7lCHJlKOCTH: 

u. RT:. =- O- V 2/3 Iv: tl.3 , (3 ) 
~ 1rl It. 

11 - QHcno CTenOH8R ca06o)lH YOneKynu, B036~aeMHX ITpH nnaBneHHH,
 
R - YHHBepCanhHaR ra30BaR nOCTOHHHaR, \I - MonbHuA o~eM ~,11KOCTH,
 
tv;, - QHcno Aaoranpo •
 
KaK 6YlIO nOKa3aHO /18/, 3'1'0 ypaBHeHHe CSR3YSaeT BXO~RmRe B Hero B8


nHQHHU c TO~OCTbD HX 3RcnepKNeHT&nbHOrO onpeAeneHHH. KpoY8 Toro,
 
OHO YAOBneTBOpReT H ~A8NeHT&nbHONY npHHQHny nnasneHHR JIHHA8M8Ha
 
(CM. ITpHnOaeHHe). p-nR 3aBMCHMOCTH TeMnepaTypu nJIaBneHHR OT A&BneHHR,
 
HCXOAR H3 (3), NO~O 38nHCaTb
 

dVd -r:1YI -= T?11 do- -f ~ Tm (4 ) 

d P (J dp 3 V cff 
CornaCHO ypaBHeHHm KnaY3Hyca-KnaneRpoHa 

cf7;." _ ~ ( li;, - V1) 
clp - Ã H (5 ) 

v;, R V; - IIOnbHYe o6õeMH lEH,IU(OCTH H TBepAoro Tena, 11 H - 3HT8JIh
nMR nnaBneHHR Be~CTBa B TpoAHOA TOtme, ' 
3&YeHHM n8BYIJ tmCTb B (4) H nocae BseAeHHR R03tW>~eHT8. CmtYa8NOC'l'H 

?l-, no Orrp8AeneHHD paaaoro 

dV 
~ = - vctp (6) 

npeo(Spa3yeN ero B B~eHHe ~nR 38eHCHMOCTR noeepxHOCTHoro H8.TRMeHHR 
OT )18.eneHHR K8JC 

do- CT(\{-V;) .z,. 
- - -f -(T~ . 

cfp 
-

J1H 3 
(7) 

ilepenHIIIeM(?) OTHOCBTenbHO n8peMeHHIIX O- H f ; 
da- =( \{-V1 + ~JC.-)dP (8)v ilH 3 

3 



H npoHHTerpHpyeN (8) s npenezax nosepxuocTHHX HaToeHHR o:; H O; 
H COOTBeTCTByDlll.HX HM ,nasneHHA IJ H fJ . B pesynõTaTe nonytnIN

I~ 1 
& o;,. == ( ~ - V1 -f ~ z. )(' ~ - P, ) (9)01 IJ..H J Z- -t • 

Cne,nOBaTenõHO, nOBepxHocTHoe HaTBZeHHe ,nOnIHO 3aBHceTõ 0'1' npHnoaeH
Horo BHemuero ,nasneHH8 no 3XC~OHe~anbHOMY 38KOHY: 

( ~-H~ -f ; ;t.) (n: f; ) 
o O; ,== Oi e- ; (10) 

OnRpaRcõ Ha aTO coOTHOmeHl!e, BWICmDI Tanepll npOHBJl9Ue Rp1Ulll3HH B no

BepxaOCTHOW HaT8KeHHH. ~n8 nnocKoA nOBepxKOCTH no onpe,nenéHHD crrpa-

Be,nnHBO: ~ = CJoo H P,:= O •
 
~nJl HcxpHsneHHoA, HartpOTHB, o;,.. = O- 11 Il -, P . ~aBneHHe f,
 
K&K HaBeCTHO, B 3TON cnyqae onpe~en8eTC8 saKOHOY llannaca-Iara:
 

$(j (11)p-==
R.s 

nO~CTaBHB 8TH cOOTHomeHH8 B (10), HaR,neM ,nn8 HCKOMOR aaBHCKYOCTH
 
nosepxaoCTHoro HaTszeHH8 0'1' ~yca KpKBH3HY


-.t( V~- \/., + ~ 'L)
 (J 

O- = (}oo e. 11 H .3 Rs (12) 

3HaK NHHyC S nOKaa&Tene 8xcnOHeHTH n08anHeTca Hs-sa OTnH~H sHaxa
 
nannaCOBoro ,J18.BneHHH 0'1' J;U{eDIHero I'H.npocT~'l'RqeCXoro.
 

.ottr06H non:yqHTb HCXOMOS ByPUeHHe ,nnH .nnmm: TOnMeHa, paano&..
 
(12) B, PfiA H B npe~en8 ManHX 3Ha~HKA 3KcnoHe~anbHoro MHO&H'l'ena 
OrpaHH'IIOICH ,JlByMH nepSJ:AfK :Cl1reH8MH pa3nOPHHH. B peSYllbT&'l'e nonyqHlf 

0-:- o: [1 - :t- ( \{, - V1 (J + ~~()).i.J (13) 
- OQ AH J I<'~· 

aa ero COnOCT&SUeHHJI c (2) HaRAeM RCEOMoe ypaBHeHHe .nUH ,nnHHY Tonwe
Ha 

J'~ (}(~- ~) + -±-(J(L . (14)
AH J 

Ku BH)1HO, nOnyq8HHoe BLtp8.lt6HHe onpe,nen8eT cf-AnHHY T01lY.8Ha tiepea 
'l'8puO~HawHqeCEKe X&paKTepHCTRRH Be~CTB, HSS8CTHH8 B HaCTOH~8 spe
NH ~H CSonõmKHc'l'Ba &HAKocTeR, llTO K ,nanaeT ee uerRo,noCTyDHoR. 

B ·Ta61Í. 1 npHBe,neHH paCCtnfTaHHHe no yp8.BH9HHI> (14) cf-,nnHHH 
PHA& D,IlKOCTeR. 
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Ta15nKYa I. cf -,nnKHH T01IMeHa D}1KOCTeR B HX 'l'poRHux 
TOllKax 

)KK,n- TlYI CJ \t2, - ~ Â H Cf(Vfí 1If) 10II~ !:-.(T>l- 6KOCTb ..H K -..- t! --lIA- Ar 3 
onb Monb ~2 HY/20/ KM 

/19/ /19/ /19/ HN /21/ 

!Ve. 24.q4 5.87 2.15 335.4 0.038 409/24/ 0.016 0.054 

f}-r 83.78 13.1 3.53 II75.7 0.040 204/25/ 0.018 0.058 

Kr II5.95 16.3 4.48 1635.9 0.045 167*/26/ 0.019 0.064 

Xe 161.36 18.7 5.60 2296.6 0.046 160*/27/ 0.021 0.067 

C-Cilf 250.4 30.77*/22/3•97 2416.7 0.050 78.4 0.016 0.066 
-

278.5 31.0*/23/ II.OO 9831 0.035 84.0* 0.017 0.052C,Hc 
-
'* ôKcTpanonHpOB8HHYe SHaqeHHH. 

Jll1Q~CCKR 

J -3HalleHH8 Ta6n.I ,B cpe,IlHeM paaase ~ 0,15 d., COnOCT&BKMY c 
TeopeTKqeCKHMK o~eHK8MH 3THX aenHQHH, BHnOnHeHHHX TonMeHoN / 
cf~ 0,25 ri. - 0,6 d. /28/, MpBHHI'ON K KKpRBy,nOM cf= 1/3 d. 29/ , ( 
a TaDe Xapa.cKMo~ d: /30/. Bozee 0,nH03HatIHO, O,IlHaKO, HX MOItô=: 
JoIO oxapaRTepKaoBaTb no pesynbT8.TaM N8IDHHHhIX 8KcnePRMeRToB.HHCnIoxa/3I{ 

RCZOM 1/[3.n;a.mna H3ytleHHa KnaCTepOB Jlr B6nH38 TpoRlioA TOllKH 
M6TO,nOM MOHTe-Kapno, BHBen ,nna SaBHCKMOCTH nOBepxaocTHoro HaTRZ6HHJI 
KnaCTepOB OT t1Hcna BXO,IUIInWX B HHX aTOMOB AI yp8.BHeHHe TKrJa 

(J = v co (I - 0,67/V -1/3 + 5,56 AI-2/3 ••• ). (15) 

~n8 aToR ae saB8CHMOCTH BaHI'OM /8/ 6Hno nonyqsHo HeCKonbRO OTnHllHoe 
Bupa.1t6HHe 

(J = u 00 (1 - 2,68 N-l/3 + 5,381\1 -2/3 ••• ) • (16) 

ilpK SHBo~e aToro p8BeHC'l'Ba B OCHOBY 15HnO nonOZ6HO HaBeCTHoe ypaBHeHHe 
rH66ca-TonMeHa-KeHHra-~. npHqe.. ~nR cf-napaMeTpa Hcnonb30BanaCb 
BenRllHHa., p8.8HaH 0,3 HW, 'l'eopeTllt.recKH BhlQHCneHHaH CBMHM aBTOpoM. 

YpaBH6HHe (12) npa ytre'l'e nepsax epex qneHOB paanO:EeHH8 c YC'l'a
HOBneHHO~ snecs ó'-,11nHHoR,p&BHOR ~058 HY (T&6n.l), K nUO'l'HOC'l'bD 
/Ir B TpoRHoA TOtlKe p = O,02I25 Ã /8/ npHBO,nHT K SaBHCHYOCTK BH,nS. 
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" 

o- o: CJ00 (I - 0,52 IV -1/3 + O.134 N -2/3 ••• ). 

B Ta6n.2 conOCTaBnaHH pacCQHTSHHHe no STHN Tp8M ypaBHeHHRM 
3H&qeHHR B 3aBKCHMOCTH OT BenH~HN KnacTepos. 

(I7) 

O-/croo 

TatSmm& 2. OTHocHTenhHHe B8nHqHHy nosepXHocTHHX 

• 
IV 

104 

106 

108 

1010 

R 
}iN 

4.8 

22.4 

48.3 

482.5 

HaTRZaHH~ KnacTepoB 

(I5) 

0.981 

0.994 

0.999 

1.000 

v/CT~ 
(I7) 

0.976 

0.995 

0.998 

1.000 

<I6) 

0.887 

0.974 

0.994 

P.999 

'(I 
I 
! 

.;J 
\ CI 

Kax BMAMO, HaMtSonee conOCTaBHUU c ~aHHHMH W8TO~ MOHTe-Kapno pesynh
TaTU c d' = 0,058 HW. 

PacCMOTpHW T8neph B03NOZHOCTK npgworo BRCnepHNeHTAnhHOro onpe
~8neHHR Ó -~nHH Tonw8Ha. H3 ypaBHeHH~ (I4) H (7) BH)1HO, tlTO H3MeHe
HH8 nOB8pxHocTHoro HaT~eHHR c AaBn8HKeM Henocpe~cTseHHo pasHO ~nHHe 

TOllWeHa: c/rT d. (I8)
clP 

CneAYeT 38MeTHTh, QTO 3TO ypasHeHHe tSuno BHBe~eHo XHnnoM /32/ N3 
cTporHX TepwOAKH8MHqeCKKX npe~cTaBneHR~ 60nee 30 neT TO.,y Ha3~. 

O,l1H8JtO, HeeMOTpR Ha aTO, Ha ero OCHOBe ae tSyno coa,l18H o 8RcnepHNeH
T8JlhHOrO aae'1'O,1l& onpa~elIeHKH cf-~nHH HS rrpoceoro H3yqeHXR 3aBHCQOC
TH nOB8pxHOCTHoro H&THK6HHH c AaSneHHeM. fipoCMOTp COOTB8TCTB~ 

3KcnspoeHTuJ)H!iX paCSOT 06'&HCHH8T 8'1'0'1' 1fla1rr. )J.e,lfO B TOM, Q'l'O B Tooro 
pOAa 3KcnepKM8HT8X Heodxo~oe ~BneHHe C03A88TC~ caaTHWH rasaMK, 
TaKBlm, KaK CO<.-, C.Hi.j , C", HG , CI.{ fltc /33/. O,l1Haxo, KU xopoao H3seCT
HO, Bce ra3U S ToR HnH HHoR Mepa, TeM tSonea npH n08Hm8HHHX AaBn6HHHX, 
paC'l'BOpBDTCR B EH~OCTHX. âTO paCTBopeHHe COnpoB~'1'ÇH CHnhKNM 93

.~ 
M6HeHHeM nOS8pxaOCTHoro HaTRXeHHH, KOTopoe BO·MHoro pa3 npeBOCXO~T 

~KT qxCToro rH~pOCTaTMqeCKOrO C~a8 c;-. YCT&HOSneHH8 B 3THX 

J
l 

ycnoBHKX rH~poCTa'1'HqeCKOR ~onK H3N8HeHKH er - Oq8Hb TPy~ H ~O 
H&CTOH~ro :epeMeHH ae peaeaaaa 38AAlUl. HCnOlIh30B8HHe MMOpaCTBOpHMIDt ~ 
HHep'rHYX ra30B, Hanpm.ep He. , K8K nOKa3HB&eT oml1', c~ecTBeHHo 
y lI)1mJaaT aRcnepSUfeHTalIbHyD CH'l'YaqHll. H aTOM c~e pe HeT HHK&XOrO 
YW9HhmeHHR noa6pxHOCTHoro HaTRZeHHR c ~aBlIeHHeM /347, THnHqHOrO no-

Be~eHHR npH npHMeHaHHH Bcex ~pyrHx raaOB. O~aKO H 3AeCh He HCRnDQe
HO, tlTO DpH Tex BHCOKHX AaB1I8HHHX, npH KOTOpHX 3KCnepHMeHT&nbHO omy
THMHM CTSHeT npORBneHHe rH~poCTaTHqeCKOrO 3~KTa B nOBe~OCTHOM 

Ha.TDeHHH, paCTBOpHMOCThl> HlIR a9 ~coptS~eft He TaDe Henb3H ym 
6y~eT npeHetSpe~. noaTOMY B HaC'1'OR~e SpeMR CSonea nepcneKTHBHHW K&
EeTCR npyroD nyTb 8KcnepHMeHTa.nbHoro onpe~eneHHR cf-~HH. 

He~aBHO' 6wno nOK&38HO /35/ , ~o ,IlHlfwIlepeHIU'f&lI noaepxaocmoro Ha

TSDl6HHH no AaBlleHHIl Momo YCTaHOSHTh H3 H3tSmOQHYX BenH1DIH o6!leMa 
Vex H CB060~oR 9HeprHH G.eX no ypaBHeHHI> 

do- = O- Ve){ -f ~ (T~ (19) 

d P G-.ey J 

BpocaeTC~ B rna3a KaOCTp'yKTYPHOCTh aToro ypaSHeHHH c (7). Hcxo,llJl H3 
9Toro Bupaz9HHH c yq8TOW (18) ~lIR ~nHHH TonMeHa, HweeM 

-J= O- Vex -t ~ CTdt. (20) 
G~y j 

3HâK MHayC I1pII Ó\ IC8.K H B (I2 )., nORBnReTCH aa-sa OT,lfIflDlR 3HaXOB 

BHemuero AIlBneHHH H nannaCOBoro. 
H3tSYTOQHH6 TepwOAHH8NHQeCKHe BenH1DIHH Be~CTB R8n~CH cneAC~

BHeM KpHBH3HH pa3~enR~R nOBepxaOCTH. B np~ne OHM B Haero~e 

BpeYR 3ltCnepHNeHTMhHO ~OCTymm. TeM CaalLII B03HHK8.8'1' peanhH8JI B03
YOmiOCTh onpe~eineHHR o-~nHH D~OCTeR Ha xx ccaoae. 

naRe~eKKepow H X&H'l'9poW 13 / tSunH O~eHeKY H36YTO~H9 BenHqKHy 
V-t)( H G-~ ~nR Hz,O B MKpOlCoaa AMansaOHe 'l'eamepaTyp KM ~nR HOp

MMbHOR, TaK H nepeoxnas.ueHHoR oCSnacTH. Hcxo,J1Jl M3 9'1'HX ,118HH1iIX, YH 

nO~C"QHTalIH, ccraacao yp8.BHeHHI> (20), Ô -~JtKHH TonM8Ha Hz.O no oee 
CTOpoHU 0'1' TpOf.bIoR TO~. ilonytreHHHe I1pH aTO... peaynhTaTIi npHBe~eHH 

Ha pHc.I. 
HIft'epeceH XO.ll 1C~8.HOB.leBBOI cf ct: )-saBJlCDOC~ •• Kax BIJtHo, B 

'fP01H01 ~oue cf -N1D& TODeu BO. 06.1B,It8.eT MJIBDIFl.I'LHol adco.mmol 
Be.lJ:lDRol. no Impa JW IIOBDeDS • IIO:BHlleDJI ~alllIepa'fYPH eã a6C0DJDIl9 
3Ha'1leDJI C:IJIldIO uapaC'faDr. Oo06eBHo 3H8.'U'l'aJI9B 8'fO~ poce B nepeox.mx
.ztãBRol 06.mc'l'I. Cos,1J,8.ã'1'eJI BlIev.~.mDe. lITO B oxpeC!'JIOC~JIX 'felllIIepa'1'1.PH 
no.PHJtK8 t ~ -40°C llIge'l'CJI oc06emroc'f» 'l'1lla liJImI:5,u.a-aBOIllB..'DJ!·. 
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IlpHnoz8HHe 

• 

-40 

8,HM 

t 
1,2 

ot-8-32 -24 -16 ••• 
I I I 

• 
t-1.2 

8
•• • • 

• t-2 
. 
4

• • 
-3.6 

I•• +-4.8• 
• I 

-6.0 

• 
I 

16 

• 

I I -
24 t ,oe 

,
,I. 

ij 
I 

j I 

IlOKaEeM, QTO ypaBH8HHe (3), nonOJteHHoe B OCHOBY npos8,1teHHOrO 

3,1teCb paccuoTpeHHH, cooTseTcTsyeT ~eHTanbHouy KpRTepHD nnaBne

HHH JIHHAeN8.H& /36/. KpHTepHA JIHH,lt8N8H& yTBep.1V1aeT, 'tlT0 s TOtlKe mI&B

neHH~ semeCTBa oTHomeHHe cpe~8A 8MnnHTY~ Kone68HH~ aTOMOB K HX 

WeKaTOUHOUY paCCTOHHHD 8CTb B~H~a nOCTOHHHaH 

L= ( d ~ ) ~ = COJVJt· 
MHorOtnlCneHHhle 3KcnepiDleHTMLHIre npoaepxa nOKaS&IIH, tl'l'O 3TOT KpHTe

pH~ BHnOnHH8TCH ,ltnH 6onbmoro RnaCC& Be~CTB B mHpOKOY AManaSOH8 ,ltaB

neHHft, BnnOTb AO ,lt8CHfKOB THCgq aTYOC~p 137/ . Ha 06mHpHOY 3KcnepH

UeHTallbHOU uaTepHane 6Hno YCT8HOBlleHO, qTO napaMe~ L cna60 3aBR

CHT 0'1' npHpo,llH 'l'B8PAOro COC'l'OSIHHSI H paaea ~O, II 8/. Ile~xo)1 B 

D)1K08 coceoaaae , cor-aacao ~jYnbTaT8JI H3ytleHHH Knac!'8poB Jlr , lCr 
R Xe ue'l'O,1tou MOH'l'e-Kapllo I 9 , COnpOBOllt)ta8TCH Y)1BOeHHe.. L 13 '1'OlUCe 

nnaaneHHH. 06 3TOU rOBopRT H npRNU8 3KcnepHUe'Tanb~ onpe~811eHHH 
napaMeTp8. lliIH,Ite.,aaa. Tu, Ilpoxopesxo li ·~KllIep 40,41 ,a 'laDe ~Bme/421 
H3 DIHPIDni napBOro mma. 4JYH~H pa,IlHanLHoro pacnpe)1eneHHH D,It 

KOCTeR H8mllH )1l1H 3'1'01'0 KpHTepHH aellHqHHy, paBHyD ~0,25• 
0GeHH., BenHqHHy L D)1KOrO arperaraoro COCTOSIHHII Ha ocaoae 

yp8.BH8HHH (3). ll.lIH onaoro &TOUa 3'1'0 ypELBHeHHe npHM8T BIIA 

• +-7.2 

-8.4 

111. '= T 'K/3 t m 

f t:!J - KOHCTaHT& BolIbqJISHa. 

C,Il81I&B 38M8Hy COI'lIacHO 

O- ( ~ ) 2/J, (2~) . 

• 

-9.6 

t-10.8 

-12.0 

I 

I d: - U8!t1l8.CTHq}lOe paCCTOSIHH8 B D,ltItOC'l'JIX. 

P8.3,1t811H" T8nepb 06e 1IaCTH 3'1'01'0 paseHC'l'Ba H8. 

nOllytmM 

(~r/:! çL1.t 
fVA 

1'- ~ L = clt-(j
1/ l3 '" 

6 R SaI1Hme.. s 

(23) 

(22) 

cl>op'e 

• ;---13.2 ~ /<t!> Tm 
1~() 

.=;;;;. 

d~ 

6n 
(24 ) 

Momo nOKa3aTb, ll'1'0 n8B8J1 1l8.C'1'b nonYlleHHqrf> Bh1J'WlSHHH eC'l'b ae 'Q'l'0 

Flrc.I. cf -,ltnHHH TOlIM8Ha H~ o a 3aBHCHUOCTH 0'1' TeNnepaTypY. 

11 
I 

Haoe, KaK Cpe,QH8KBa,npa.THQHU BenKlDtHa ct~ 4JnyRT~H WeDOn&:K

nRPHoro paCCTOKHHff ~ • ~e~CTBH'l'ellbHO, KaK 6NlI0 YC'l'8HOB1I8HO /43, I, 
CS060,11HM 3H8prHH HeaccoIV4HpOBaHHHX 2I.H,IlKocTeR F ,ltOBOllbHO TOtUiO 
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annpOKCHMHp,y6TCR B~eHHeM 

F = 6 () V2
! 3 ~1/..3 •	 (25) 

B pàCli6T8 tia O,flHy qaCTHQY J1CH,ltKOCTH c ytIeTOM 3aYeHbt (22) nonyqa.eu 

f=6vd~. (26) 

~3 aToro BNp8MeHHR cornacHo ~YHAaMeHTanbHONY 3aKOHY ~lIYKTY~OHHNX 

BenHtDlH 
1.-- -#.8 T 

d:	 = d" f / t/(ciJ.t (2?) 

Ha~,1le.. ,1l1U1 cpe~eK~paTH~oR ~nyKT~H Me~oneKynHpHoro paCCTOHHHR 

/<H	 T'nJd t	 .::::=. (28) 
·12CT 

M3 ypaBHeHHA (24) H (28) ,1l1I.R OTHOCHTenbHoR Cpe,ItH8JeB&,r1p&THttHoA ~nyxTy

aQHH MemuoneKynRpHoro paCCTORHHH MOEHO 38nHCaTb 

(Cf) fJJJ (~ ).fjir . (29 ) 

Cí 6n 
Kax 6Hno YCTaHOBneHO, ,1lnR aToMapHHX ~~KocTeR QHcno CTeneHeR CBo6o,1lH, 
B036y2KJt&8MHX IlpH ImasneHHH, paBHO 3 I I. OTclJ,118., HCXOAJI M3 (29), 
HaA,1leM MS napweTp8. JlHH,1leMaMa L BenHtDmy, paBHyJJ O,~6. STa BenH
~a, KaR SK~O, xopomo cornacyeTC.R KaK c 3KcnepHMeHTanbHNMH, TaK H 

QHCneHHHMH M8TO)lSWH ae orrpe,lteneHHH. 

• ABTOp CQHTaeT CBOHN npKRTHYN Aon~ON BYP83HTb ITpK3HaTenbHOCTb 
,1l-py D.M.OCTaM6BHqy 3a p.R)t 3aNeliSHHA H rrp~CCopy ,1l-py D.JIaoHXap,1lTY 
(I..tID1PH, JleA~~) sa HHTepec K paõore, 

JlHTepaTyP8. 
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I'opc xaá H.11. P17-87-669 
OnpeAeneHHe 8-gnHH TonMeHa ~HgKocTeH 

OnpegeneH 8-napaMeTp TonMeHa qepe3 TepMogHHaMHqeCKHe 
xapaKTepHCTHKH ~HAKoCTeH. Pa ccsro-rpeasr 3KcnepHMeHTaJlbHbIe 
B03MO~HOCTH HaXO)J(geHHH 8-P;JlHH. Ou;eIJeHbI 8 -gJlHHbI H 20 
B TeMnepaTypHOM HHTepBaJle -40 -:- +20 C 1'13 H3ÕbITOqHbIX Tep
MOAHHaMHQeCKHX BeJlHqHH cBo6ogHOH 3HeprHH H OÕ~eMa. 

Pa60Ta BblITOnHeHa B naÕOpaTOpHH HeHTpOHHOH <PH3HKH 0115111. 

Flpenpnar 06benHHmtHOrO HHCTHTyra R.nepHhlX HCCJIe.nOBaHHH. .L1y6Hã 1987 

ITepeno,u, naTopa 

Gorski N. PI7-87-669 
The Determination of the Tolman's 
8-Length of Liquids 

. Thc Tolman's 8-parameter was determined by thermody
namic charnctcristics of liquids. An experimental possi
bility of dotormination of the 8~length was discussed. 
The ô-length of H 20 has been calculated in the tempera
ture range from -40°C to +20 oC 

on the basis of excess 
free e~ergy and volume. 

The investigation has bccn performed at the Labora
tory of Neutron Physics, JTNR. 
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