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BBEAEHJ.1E 

HecMOTPH Ha To, 4TO cTpyKTypa pacTeopoe c~HTeT~4ecK~x non~-
3neKTpon~TOB ~ccneAyeTCH c noMo~b~ Manoyrnoeoro pacceHH~H no4T~ 
AeCHTb neT, Henb3H CKa3aTb, 4TO pa3peweH~ OCHOBH~e CTPYKTypH~e 
npo6neMbl. 

B nepeoH 4aCT~ 3Toro coo6~eH~H ynOMHHeM o HeKOTOp~x 3Kcne
P~MeHTanbH~x pe3ynbTaTax, a TaK~e 0 CTPYKTYPH~X MOAenHX, KOTQ
p~e 6~n~ npeAno~eH~ AnH ~x o6bHCHeH~H. Bo eTopoH 4acT~ 6YAYT 
npeACTaBneH~ pe3ynbTaT~ ~ccneAOBaH~H BOAH~X paCTBOPOB non~Me
TaKp~nOBO~ K~CnOT~ C nOMO~b~ peHTreHOBCKOrO ~ HeHTPOHHOrO Mano
yrnOBOrO pacceHH~H. 

8 MOHOMepHOM 3BeHe MOneKynbl non~3neKTpon~Ta COAep~~TCH rpyn
na, cnoco6HaH ~OH~3~poeaTbCH /Hanp~Mep, COOH /. B Ka4ecTBe np~
Mepa paCCMOTp~M $OpMyny MOHOMepHoro 3BeHa non~MeTaKp~ilOBOH 
K~cnoT~ /nMK/ /p~c. 1 I. B rpynne COOH np~ onpeAeneHHbiX ycnoB~HX 
npOTOH MO~eT A~CCO~~~poBaTb. nMK HBnHeTCH cna60H K~CnOT?H, 
n03TOMy 4~CnO A~CCO~~~pOBaHH~X npOTOHOB B ee BOAHOM paCTBope 
Heeen~KO. np~ A06aeneH~~ ~eno4~ 4~cno A~CCO~~~poeaHH~X npoTo
HOB, a TaK~e 4~CnO OTP~~aTenbH~X 3aPHAOB Ha MaKpOMOneKynHpHOH 
~em: y::;eJ1 V.411l aa e Tcn . l(onn4€CTBO lijcJOO-<v. o peAen.Ae 1 c re ne i1b He11 T
pan~3a~~~ a, KOTopaH 4~cneHHO pasHa KOn~4eCTBy MoneKyn ~eno4~, 
np~XOAH~~XCH Ha OAHO MOHOMepHOe 3BeHO non~K~CnOT~. 

J.1 XOTH M~ 6yAeM roeop~Tb B AanbHeHWeM 0 non~MeTaKp~nOBOH 
K~CnOTe, OCHOBH~e ~Ae~ BepH~ ~ AnR APYr~X non~3neKTpon~TOB. 

PHc.l. HoHoMepHoe 3BeHo fiMK 
ll IIC II OIIII 3 1lpOBa llH OM H HOHH3HpOBaH

HOM COCTOHHHH. 
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3KCnEPJ.1MEHTAflbH~E PE3YflbTAT~ J.1 CTPYKTYPH~E MOAEflJ.1 

$opMa KP~B~x Manoyrnoeoro pacceHH~H 3ae~c~T OT cTeneH~ 
HeHTpan~3a~~~ a /p~c.2/. AnH a = 0 /He3apH~eHHaH ~enb/ ~HTeH
c~BHOCTb pacceHH~H MOHOTOHHO y6~BaeT np~ yeen~4eH~~ BeKTOpa pac
CeHH~H h ~ $OpMa Kp~BOH pacceHH~H He OTn~4aeTCH OT $OpM~ Kp~
BOH np~ pacceHH~~ Ha HeHTpanbH~X n~HeHH~X MaKpOMOneKynax. 
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PHc.2. 3aBHCHMOCTb HHTeHCHBHOCTH 
ManoyrnoBoro pacceHHHH oT nepe~aH
Horo HMITYJ1bCa ~J1H paCTBOpOB nonH-
3J1eKTpOJ1HTOB npH pa3HbiX CTeneHHX 
HeHTpanH3a~HH. 

Kpa-~sble pacceRHI-IR a-~oHa-~3a-~posaHHbiX 1..1eneH ( a> 0) a-~MeiOT MaKca-~

MYM, nonomeHa-~e KOTOporo 3aBI-1Ca.1T B OCHOBHOM OT KOHI..IeHTpal..ll-11-1 nona-~

Mepa 1-1 OT CTeneHI-1 era HeHTpana-~aal..ll-11-1. C ysena-~4eHa-~eM a nonomeHa-~e 

MaKCI-1MyMa (hm) CABI-IraeTCR B CTOpOHy 6onbWI-1X nepeAaHHbiX 1-1MnynbCOB 
1-1 npa-~ 3Ha4eHa-~Rx Bblwe a =0,4 coxpaHReT csoe nocToRHHoe nonomeH~e 
/pa-~c.3/. AnR aaAaHHoro a KOH1..1eHTpai..II-10HHaR aasa-~ca-~MoCTb 
ona-~cblsaeTcR /pa-~c.4/ BblpameHa-~eM 

rAe noKaaaTenb a npa-~MepHo paseH 1/2 AnR 6onbWI-1HCTBa a-~ay4eHHbiX 
Ca.1HTeTa.14eCKI-1X nona-~3neKTpOna.1TOB. 3TOT pe3ynbTaT RBnReTCR o6~a.1M 
npa.-1 pacceRHI-11-1 KaK peHTreHOBCKI-IX ny4eH, TaK 1-1 HeHTpOHOB. noame 
Mbl o6CYAI-1M HeKOTOpble pacxomAeHI-IR, 06Ha pyma-~BaiO~I-IeCR B pe3ynb
TaTaX, nony4eHHbiX 3Ta.1MI-1 ABYMR MeTOAaMI-1. 

8 na-~TepaType a-~cnonb3YIOTCR TPI-1 OCHOBHbiX MOAena-~ AnR a-!HTepnpe-
-- f'l I 

•a4"" ~dMM~A ~dLL~HH~H: l..l~n~HAP~4eCKaR MOAenb·-·, a-~3oTponHaR 
MOAenb/ 3/ 1-1 TpexMepHaR ABYX~a3HaR MOAenb/ 4/. 

a/ Ua-~na-~HAPI-14ecKaR MOAenb /pa-~c.5/ 
3Ta MOAenb annpoKca-~Ma-~pyeT 3apRmeHHble 1..1ena-~ napannenbHbiMI-1 nano4-
KaMa-~. Bb!pameHa-~e AnR KOHI..IeHTPal..la-!OHHOH 3aBa.1Ca.1MOCTI-1 hm TO~Aa CTa
HOBa-!TCR cneAYIO~a-!M: 

1/2 
hm = kc , 

rAe k - napaMeTp, onpeAenReMbiH noKanbHOH cTpyKTypoH 1..1ena-~. 3TO 
COOTHOWeHa-~e HaXOAI-ITCR ·a Ka4eCTBeHHOM cornaCI-11-1 C 3KCnepa-~Mei-:Tanb
HbiMI-1 peaynbTaTaMa-~. 

bl HaoTponHaR MOAenb /pa-~c.6/ 
CornacHo 3TOH MoAena-~ l..leno4KI-1 He RBnRIOTCR mecTKI-IMI-1 a-~ napannenb
HbiMa-~, HO 4aCTI-14HO rH6KI-1MH H 3anyTaHHbiMH. 3TH MOAenH 6blnH npeA
nomeHbl Ae leHOM C COTPYAHHKaMH Ha OCHOBe paccymAeHHH, KaCaC~HX

CR CTa6HnbHOCTH pa3nH4HbiX B03MOmHbiX COCTORHH~ nOnHHOHOB. 3TH 
aBTOpbl npHXOART K MbiCnH, 4TO Kp~Bble pacceRHHR AOnmHbl AaBaTb 
MaKCHMyM, nonomeHHe KOTOporo nponOP41-10HanbHO KOPHIO KBaApaT
HOMy H3 KOHI..IeHTpai..IHH 

h 
1/2 

mac 

,, 
0 0,5 oc1 

PHc.3. 3aBHCHMOCTb nono~eHHH 
MaKCHMyMa B KapTHH€ pacceHHHH 
OT CTeneHH HeHTpanH3a~HH 
ITOJ1H3J1€KTPOJ1HTa. 

PHc.5. YnaKOBKa MaKPOMoneKvn 
B ~HJ1HH~PH~€CKOH MonenH, 

/ 
/ 

/ 

V2 c 

PHc.4. 3aBHCHMOCTb rrono~eHHH 

MaKCHMyMa B KapTHHe paCC€HHHH 
OT KOH~€HTpa~HH. 

PHG.6. Yn,qKORK~ M~JennuAnovun .. ... --

B H«OTpOITHt•lf MO,:J,enH •. 

PHc.7. YnaKOBKa MaKpoMoneKyn 
B TpeXMepHOH ABYX¢a30BOH MogenH. 
I HeynopHgo~eHHaH o6naCTb; 
2 - ynopHgo~eHHwe o6nacTH. 

Hx Teopa-~~ npeACKa3b1BaeT TOnbKO H3MeHeHHe nonomeHHR MaKCHMyMa 
npH H3MeHeHHH KOHI..IeHTPai..IHH, HO He n03BOnReT onpeAenHTb C06cT
BeHHO ero nonomeHa-~e. 

c/ TpexMepHaR ABYX~aaHaR MOAenb141 /pHc.7/ 
H3e c coTPYAHHKaMH o6oRCHReT MaKCHMYM s KapTHHe pacceRHHOH HH
TeHca-~BHOCTH KaK cneACTBHe TpexMepHOrO ynopRA04eHHR nonH3neKTpO
na-~THbiX Kny6KOB.nonomeHa-~e MaKC~MyMa B 3TOM cny4ae AOnmHO 6b1Tb 
nponOPI..IHOHanbHO Ky6H4eCKOMY KOpH~ KOHI..IeHTpai..IHI-1 

1/3 
hm = k'c 

npHHHMaR BO BHHMaHHe paCXO*AeHHe MemAY OmHAaeMbiM H 3KCnepa-~MeH
TanbHO Ha6niOAaeMbiM nonomeHHeM MaKca-~MyMa, aBTOP npeAnonaraeT, 
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4TO paCTBOp COAepmv.T ABe pa3nH4H~e CTpyKTyp~: ynOPAA04eHHy~, Ko
TOpaA OTBe4aeT 3a HanH4He MaKCHMyMa, H pa3ynopAA04eHHy~. 06ceM
HaA 4aCTb ynOpAA04eHHO~ o6naCTH 04eHHBaeTCA paBHO~ OKano 10%. 
3Kcnepv.MeHTanbH~e AaHH~e He n03BOnA~T OKOH4aTenbHO OTAaTb npeA
n04TeHHe OAHO~ H3 npeAnOmeHH~X MOAene~. 0AHaKO M~ nonaraeM, 
4TO cy~ecTsy~T cepbe3H~e apryMeHT~ npoTMB TpexMepHo~ ABYX$aaHo~ 
MOAenv.: 

11 TpeXMepHaA MOAenb MOmeT AaBaTb MHTep$c~eH4HOHH~~ MaKCHMYM 
TOnbKO B npeAnOnomeHHH, 4TO pa3Mep~ Kny6KOB AOnmH~ 6~Tb MHOro 
MeHbWe, 4eM paCCTOAHHA MemAY HHMH. 0AHaKO 3TO He TaK v.a-aa 
Taro, 4TO HCnOnb3yeM~e MOneKynApH~e Beca MKOH4eHTpa4HH nonv.Me
pOB AOnmH~ npv.BeCTH K 3Ha4HTenbHOMY nepeKp~TH~ Kny6KOB. 

21 Asyx¢aaHaA MOAenb AOnmHa AaBaTb cv.nbHoe cseTopacceAHHe 
B HanpasneHHH BnepeA (h-> 0), H ero HHTeHCHBHOCTb AOnmHa yMeHb
WaTbCA C ysenv.4eHHeM h. 3Kcnepv.MeHTanbHO Ha6n~AaeMaA HHTeHCHB
HOCTb CBeTOpacceAHHA Mana B HanpasneHHH BnepeA H ysenH4HBaeTCA 
c h. 

3TH apryMeHT~ CBHAeTenbCTBy~T 0 TOM, 4TO TpeXMepHaA AByx
$a3HaA MOAenb He cornacyeTCA C 3KCnepv.MeHTanbHbiMH AaHHbiMH H He 
MomeT v.cnonbaosaTbCA AnA o6cACHeHHA Kpv.s~x Manoyrnosoro pacceA
HHA pacTsopaMv. nonv.3neKTponv.Tos. TPYAHO OTAaTb npeAn04TeHv.e 
OAHO~ H3 ABYX OCTaBWHXCA MOAene~ 14HnHHAPH4eCKO~ H H30TpOnHo~l, 
TaK KaK o6e MOAenv. npeACKa3~Ba~T OAHHaKOBY~ KOH4eHTpa4HOHHy~ aa
BHCHMOCTb nonomeHHA MaKCHMYMa. Ao6asv.M nv.wb, 4TO v.aoTponHaA 
MOAenb npeACKa3biBaeT TOnbKO H3MeHeHHe hm C KOH4eHTpa4He~, HO 
He C06CTBeHHO ero nonomeHHe. n03TOMV 6vneT He nDOCTO OTKnOHHTb 
v.nv. noATBePAHTb TaKy~ MOAenb, MHoroo6e~a~~v.M 3Aecb, sepoATHo, 
MOmeT OKa3aTbCA nyTb KOM6HHHpOBaHHA AaHHbiX no He~TpOHHOMy 
H peHTreHOBCKOMy pacceAHH~. 

OnPEAEnEHHE PACCTO~H~~ MEmAY non~HOHAMH 

CaM~~ npocTo~ cnoco6 HHTepnpeTat.~v.v. AaHH~X no pacceAHv.~ 
nonv.3neKTponv.TaMv. aaKn~4aeTcA B onpeAeneHv.v. xapaKTepHoro pac
CTOAHV.A MemAY nonMV.OHaM~ C nOMO~b~ B~pameHV.A 5p3rra 
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rAe hm - nonomeHv.e MaKc~MyMa Kpv.so~ pacceAHV.A. 
H3 pv.c,8 ACHO BV.AHO, 4TO TaKaA np04eAypa He anonHe KOppeKTHa 

AnA pacTsopos nonv.3neKTponv.Tos. He~TpoHHble v. peHTreHOBCKMe 
Kp~s~e pacceAHV.A He cosnaAa~T, v. pacxomAeHMe s nonomeH~M 

MaKCV.MYMOB COCTaBnHeT npMMepHO 20% AJIA paCTBOpa nOJIHMeTaKp~
nOBO~ KHCJIOT~ B D20 c HaTpMeB~MH npOTV.BOHOHaMH. nocTapaeMCA 
ce~4ac o6cACHHTb TaKoe pacxomAeH~e ~ onpeAenv.Tb MCTHHHoe pac
CTOAHMe MemAy nOJIV.MOHaMM. npeAnOJIOmHM, 4TO pacTaop COCTOMT M3 
AOMeHOB, BHyTpM KOTOP~X nonMV.OH~ pacnonome~~ napannenbHO APYr 

r-------------------1&· PHC@. IloJIOJKeHHe MaKCHMYMa 

PMA+NaOD in 020 

B KapTHHe ManoyrnoBoro pacceflHHfl 

AJifl peHTreHa H HeHTPOHOB. 

hN"" 1,2 hx 

~ ' 
' ' ' ' 

hx hN h 

PHc. f. MoAH<iJHKa~HH ~HJIHHAPHqe-
CKOH~ MO,IJ;eJIH, IlOJIHHOHbl yrraKOBaHbl • 

rrapaJIJieJibHO APYr APYrY B AO

MeHax, )loMeHhl paayrroPHAoqeHhi. 

APYrY, a TO speMA KaK caMv. AOMeH~ opv.eHTHposaH~ cny4a~Ho 
lpv.c.91. 04eBHAHO, 4TO MOAenb, KOTOpy~ co6v.paeMCA paCCMaTpHBaTb, 
P.BnP.eTCA MOAH$HKa4He~ 4Hn~HAP~4eCKO~ MOAen~. 3aKOH pacceAH~A 
AnA TaKo~ cv.cTeMbl npv. hL >>1 I L- An~Ha nonv.~oHa/ MomeT 6biTb 

aan~caH KaK 

I(h) = B(h) ·Fe (h)/h, /21 

rAe Fe (h) - $yHK4~A pacceAHHP. nonepe4Horo ce4eH~A 4en~, B (h) 
,,,,_.,..,,.....+.,.., .... .-.,,,,, .. ,-,.,,,, .... r"l ~\ILJVIIIAC1 nnnPnPnQPTrn vnnnRnoup-
.. ,, I I ............... .._....,._.,,...,..,....,.,'',...,.., TJ ' ... ...,, ''' ~ -· ·~ . -
H~eM 4ene~.QyHK4~A nonepe4HOrO Ce4eHHA MO~eT fi~Tb annpOKCHMH-

posaHa cneAY~lli~M BbipameH~eM: 

I hR I:::; 1, 
q 

/31 

rAe R q - paAHYC ~Hep4v.v. nonepe4Horo ce4eHHA. 
MomHO CKa3aTb, 4TO pa3n~4~e Me*AY peHTreHOBCK~M H He~TpOH

H~M nonomeHHeM MaKC~MyMa ABnAeTCA cneACTBHeM r~ApaTa4HH non~
~OHa. nnoTHOCTb pacceAHHA r~ApaTa4HOHHO~ o6on04K~ OTn~4aeTCA 
aT nnoTHOCTM pacceAHMA nonv.MepHo~ 4en~. AnA paan~4H~x KOHTpa
CTOB 3Ha4eHHA paAHYCOB HHept.~MVo nonepe4Horo Ce4eH~A fiYAYT paan~4-
H~MM, M~ nonaraeM, 4TO MMeHHO no 3TO~ np~4v.He He cosnaAa~T 
Kpv.s~e peHTreHoscKoro ~ He~TpOHHoro pacceAHHA. B6n~3M MaKCV.MyMa 
pacceAH~A MOmHO onv.caTb ~HTep$epeH4V.OHHY~ $YHK4H~ KaK 

B(h) = exp [ - (h - h0 ) 
2 

/2a 
2 

] , I 4 I 
rAe ho COOTBeTCTByeT HCTHHHOMY paCCTOAHH~ MemAY nonMHOHaMM. 
Hcnonb3YA np~6n~meHH~e s~pameHMA /31 M 141, MomeM aanMcaTb 
$OpMyny 
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KOTOpaH COOTHOCHT h0 C nonomeHHeM MaKCHMyMa 3KCnepHMeHTaflbHO~ 
KPHBO~. 

AnR onpeAeneHHR ho Heo6XOAHMO 3HaTb senH4HHbl a H Rq , ~1x MOl!<
Ho nony4HTb, KOM6HHHPYR peHTrehOBCKHe H He~TpOHH~e AaHH~e. HcTHH

HOe paCCTORHHe MemAY nonHHOHaMH 

D = k • 211/h , 
a 0 

rAe ka = 1,15 AflR HAeanbHO~ reKcaroHanbHo~ AByMepHo~ peweTKH. 
CTpyKTypa pacTsopa nonHaneKTponHTa, KOHe4Ho, AaneKa oT HAeanb

Ho~, TaK KaK HMeeTCR BCero OAHH MaKCHMYM Ha KPHBO~ pacCeRHHR. 

B 3TOM cny4ae omHAaeTcR yMeHbWeHHe senH4HHbl ka Ha HecKOflbKO 
npOI..leHTOB. 

B LlHflHHAPH4ecKo~ reKcaroHanbHO~ MOAenH TeopeTH4ecKoe paccToR
HHe MemAY nOflHHOMaMH 

171 

rAe MR!! H P11 u- Macca H AflHHa Ha eAHHHLlY AflHHbl nosTopeHHR cooT
BeTCTBeHHo, Na - 4Hcno AsoraApo, c - KOHLleHTpallHR nonHMepa. 

npeAflOmeHHaR B~We npOLleAypa onpeAeneHHR HCTHHHOrO paCCTORHHR 

MemAY nOflHHOHaMH Ce~4aC 6yAeT Hflfl~CTPHPOBaHa C nOMO~b~ pe3ynb
TaTOB H3y4eHHR paCTBOPOB nMK B DzO,He~TpanH30BaHHbiX NaOD. 

MeTOAaMH peHTreHOBcKoro H He~TpoHHoro pacceRHHR. Ha pHc. 10 no

~a~an 1 ~a~~K ~~Hbe UTHOWeHHR peHTreHOBCKO~ H He~TPOHHO~ HHTeH
CHBHOCTe~ lx/IN. BHAHO, 4TO 3KcnepHMeHTaflbHaR 3aBHCHMOCTb Haxo

AHTCR B XOpOWeM COrnaCHH C COOTHOWeHHRMH /2/ H /3/. no HaKflOHY 

npRMO~ MO)I(fO OnFeAenHTb pa3HOCTb KBaApaTOB paAHYCOB nonepe4HOro 

ce4eHHR Rqx- RqN• 0AHaKo AflR onpeAeneHHR cTPYKTYPHbiX napaMeTpos 
Heo6xoAHMo 3HaTb senH4HHbl R,1x H RqN no OTAeflbHOCTH. 3TH senH4HHbl 

MO)I(HO nony4HTb, nOflb3YRCb MOAeflbH~MH npeACTaBneHHRMH 0 Ce4eHHH 

LlenH, H~ HCnOflb3yeM MOAenb C KpyroB~M Ce4eHHeM H ABYMR KOHLleH

TpH4eCKHMH o6naCTRMH C pa3H~MH nflOTHOCTRMH pacceRHHR /pHc.11/. 
KBaApaT paAHYCa HHepllHH TaKO~ MOAenH . 

2 2 2 
Rq = f1Rql + r2 Rq 2 , !81 

- OTHOCHTeflbH~e BKflaA~ B aMnflHTYAY pacceRHHR rAe fi H Ri 

(f t+ f2 = l) 
CTSeHHO. 

H paAHYC~ HHepllHH OTAeflbH~X KOMnOHeHTOB COOTBeT-

3Ta MOAeflb AOBOflbHO rpy6a, ecnH paCCMaTpHBaTb T04HY~ CTpyK
Typy LlenH. 0AHaKO OHa RBnReTCR AOCTaT04HO~ AflR OlleHKH paAHYCOB 

HHePLlHH. PaAHYCbl Rql H Rq2 3aAa~TcR reoMeTpHe~ LlenH H rHAPaTa
LlHOHHO~ 060fl04KH H He 3aBHCRT OT BHAa HCnOflb3yeMoro H3fly4eHHR, 

BHA H3ny4eHHR snHReT Ha nonHbl~ paAHYC HHepllHH Rq, TaK KaK oT 
BHAa H3fly4eHHR 3aBHCRT OTHOCHTeflbH~e BKflaA~ B aMnflHTYAY pacceR-

6 

0 2 4 6 

h2 -2 , nm 

Puc. II. PacnpegeneHHe H36WToy

uoi1 DJIOTHOCTH pacceHIIHH )lflH 

HeHTPOHOB H peHTreHa B MOAeJIH 

C KpyrOBhlM CCYeHHeM, 

PHc.JQ, 3aBHCHMOCTH OTHOWeHHH 

HHTeHCHBHOCTH paCCeHHHH peHTre
HOBCKHX JiyYeH K HHTeHCHBHOCTH 

paCC€HHHH HeHTpOHOB B KOOPAHHaTaX 

fHHh€ gnH pa3HhlX CTeneHeH 

H€HTpaJIH3BJJ;HH nonHHOHOB, 

H~A fi .3TH aMnflHTYA~ MOryT 6~Tb BW4HCneH~ no aTOMH~M aMnnHTyAaM 

pacceAHHR c Hcnonb3osaHHeM napllHanbHwx o6beMoB nonHHOHa H npo-
2 

THBOHOHa. BenH4HHa Rq 1 /KBaApaT paAHYCa HH€PllHH nonepe4Horo 

ce4eHHR HCrHAPaTHPOBaHHO~ LlenH/ OlleHe~a B 0,07 HM
2 

AflA nMK. H3 

s~pameHHA /8/ cneAyeT swpameHHe AflA R'l 2 

/9/ 

HHAeKc~ X H N o6o3Ha4a~T senH4HH~ AnA peHTreHoscKoro H He~TpoH

Horo pacceRHHR COOTBeTCTBeHHO, npeAnOnaraR, 4TO ho He 3aBHCHT 

OT KOHTpacTa, H HCnOflb3YR /5/, 3anHWeM B~pameHHe 

/10/ 

2 2 
rAe k=(l+hmRq)/hm. 

TaKHM o6pa3oM MOmHo onpeAenHTb senH4HH~ a H Rq H, cneAosa
TenbHo, HCTHHHOe paCCTORHHe Mel!<AY nonHHOHaMH D. 
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Pe3ynbTaTbl gnFt nMK + aNaOD B D20 npegcrasneHbl B ra6nt.1l.le. 
KoHI..IeHTpal.II-1Ft pacTBOpa pasHa 0' 052 r nMK/ 1 cM 3

• Bent.14t.1Ha R
2
qN 

OTPI-1l.laTenbHa AnFt BCex a . 3TO CBFt3aHO C TeM $aKTOM, 4TO gnFt He~r
poHOB KOHTpacr p- Ps OTPI-1l.laTeneH gnrt nont.1MepHo~ 1..1en1-1 1-1 nonO>Kt-1-
reneH gnrt r1-1gpaTa4t.10HHO~ o6ono4Kt.1 /pt.1c,11/. PaccTOFIHt.1e Memgy 
nont.1t.10HaMt.1D MO>KHO C4t.1TaTb OAt.1HaKOBbiM gnrt a ;::0,4. 3TO corna
cyeTCFt C re0p1o1e~ KOHAeHCal..ll-11-1 npOTt.1BOt.10HOB /S/, COr naCHO KOTOpO~ 
csepx HeKoroporo noporosoro 3Ha4eHt.1Ft a t.1Meer Mecro KOHAeHCal.lt.1Ft 
npoTt.1BOt.10HOB 1-1 41o1cno 3aprtAOB Ha nont.1t.10He 6onbwe He ysent.14t.1Baer
crt c ysent.14eHt.1eM a • 

TeopeTt.14eCKoe paccTOFIHt.1e Me>KAY nont.1t.10HaMt.1 Dth = 3,6 HM Anrt 
yKa3aHHbiX paHee KOHI..IeHTpal..ll-1~ nont.1t.10HOB, 3Ta Ol.leHKa OCHOBaHa Ha 
sent.14t.1He fRu= 0,25, KOTopart COOTBeTCTByeT nonHOCTb~ paCTFtHYTO~ 
1..1ent.1. CnegosarenbHO, yKa3aHHOe s~we 3Ha4eHt.1e Dth rtBnrteTCFt Ht.1>K
He~ Ol.leHKO~ t.1CTt.1HHOrO paCCTOFtHt.1Ft Me>KAY nont.1t.10HaMt.1, 3Kcnept.1MeH
TanbHOe 3Ha4eHt.1e Ha 50% BbiWe, 3TO MO>KHO 06"brtCHt.1Tb, npegnonO>Kt.1B, 
4TO gnt.1Ha, npt.1XOAFt~aFtCFt Ha OAHO MOHOMepHOe 3BeHO ¢aKTt.14eCKO~ 
1..1ent.1, HanonoBI-1HY MeHbwe, 4eM y nonHocTb~ pacTrtHyTo~ 1..1ent.1 
/pt.1C. 12/. Ecn~-1 K TOMY >Ke npt.1MeM BO BHt.1MaHt.1e npt.1CYTCTBI-1e npo
Tt.1B0t.10HOB B6nt.13t.1 nont.1t.10Ha, TO TaKY~ KOH$OpMal.lt.1~ Henb3Ft t.1CKn~-

4t.1Tb, 

3AKni04EHVIE 

~~~~~P nn n~rrPR~~~ ~~ n~rTBOD~X nnnt.13fleKTDOnt.1TOB DO Ct.1X 
nop He n03BOnFI~T cgenaTb B~6opa Me>KAY l.lt.1fli-1HAPt.14eCKO~ t.1 t.130Tpon
HO~ crpyKTYPHWMI-1 MogenrtMI-1. CosepweHHO rtcHo, 4To HeB03MO>KHO 
t.1HTepnpeTt.1POBaTb gaHH~e no paccertHI-1~ TOnbKO Ha OCHOBe COOTHo
weHt.1Ft 6p3rra 6e3 y4era cso~crs paccertHt.1Ft orgenbHO~ 1..1ent.1. HaMI-1 
npeAnO>KeHa 6onee crporart npolleAypa Anrt onpegeneHt.1Ft paccrortHt.1R 
Me>KAY nont.1t.10HaMI-1, KOTOpart OCHOBaHa Ha KOM6t.1Ha1..1Ht.1 gaHH~X peHT
reHOBCKOrO H He~rpoHHoro Manoyrnosoro paccertHHFI. OgHaKo ga>Ke 
TaKaFt npOI..IeAypa He B COCTOFIHHI-1 OTBeprHyTb HnH nOATBepgHTb 
OAHY 1-13 ABYX npegno>KeHH~x Mogene~. VI, Ka>KeTcrt, HeB03MO>KHO 
CAenaTb cnegy~~t.1~ war B 3TOM OTHOWeHHH 6e3 onpegeneHHFt KOH$op
Mal.IHH nonHHOHa, 06Hage~HBa~~11M, sepOFtTHO, FtBnrteTCFt nyTb ~3y4e
Ht.1Ft CMeCe~ Me4eH~X H HeMe4eHWX nonHHOHOB C nOMO~b~ Manoyrno
BOrO paccertHt.1Ft He~TpOHOB, 
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PyKonHcb nocrynHna B H3AaTenbCKH~ OTAen 
20 H~HR 1983 roAa. 

HET RH OP06EROB B BAWEA 6H6RHOTEKE? 
81>1 MoJKeTe noJJyqMTb no noqTe nepeqMcJJeHHble HMJKe KHMrM, 

eCJJM OHM He 6bi.IIM 38K838Hbl paHee. 

1!13-11182 TPYAW IX HeWAYHapDAHOrO CMMno3MyMa no AAepHOH 3neKT
pDHMKe. BapHa, 1977. 

1117-11490 

l¥)-11574 

A3-11787 

1113-11807 

Ill ,2-12036 

111,2-12450 

All -80-13 

114-80-385 

/l2-81-543 

1110,11-81-622 

Al ,2-81-728 

A17-81-758 

A1,2-82-27 

PlB-82-117 

TPYAW HewAYHaPOAHOro CMMno3MyMa no M36paHHWM npo6ne
MaM cTaTMCTM~ecKOH MexaHMKM. AY6Ha, 1977. 

C6opHMK aHHOTa~MH XV coa~aHMA no AAePHOH cneKTpocKo
nMH M TeopHM AApa. AY6Ha, 1978. 

TpyAw III HewAYHapOAHOH wKonw no HeHTPOHHOH ~3MKe. 
AnywTa, 1978. 

TPYAW III HewAYHapDAHoro coa~aHMA no nponop~MOHanb
HWM M APeH~BwM KaMepaM. AY6Ha, 1978. 

TpyAw VI Bcecoo3Horo coae~aHMA no ycKOPMTenAM 3apA
weHHWX ~aCTM~. AY6Ha, 1978 /2 TOMa/ 

TPYAW V HewAYHapOAHOro ceMMHapa no npo6neMaM ~3MKM 
awcOKMX 3HeprMH. AY6Ha, 1978 

TpyAw XII He•AYHapoAHOH wKonw MOnoAWx y~eHwx no ~3MKe 
awCOKMX 3HeprMH. npHMOPCKO, HP6, 1978. 

TPYAW VII Bcecoo3HOro coae~aHMA no ycKOPMTenAM 3apA
weHHWX ~acTM~, AY6Ha, 1980 /2 TOMa/ 

TPYAW pa6~ero coae~aHMA no cMcTeMaM M MeTOAaM 
aHanMTM~eCKHX a~MCneHMH Ha JBH M MX npMMeHeHMO 
a TeopeTM~ecKOH ~3MKe, AY6Ha, 1979 

IPYAW· MeWAYHaPOAHOH KOH~peH~MM no npo6neMaM 
HecKonbKMX Ten a AAePHOH $M3MKe. AY6Ha, 1979. 

TPYAW HewAYHapOAHOH wKonw no CTPYKType AApa. 
AnywTa, 1980. 

TPYAW VI He•AYHaPOAHOro coae~aHMA no npo6neMaM KaaH
TOBOH TeopM~ nonA. AnywTa, 1981 

TPYAW He•AYHaPOAHOro coae~aHHR no npo6neMaM MaTeMaTM
~ecKoro MOAenMpoaaHHR a AAepHo-$M3M~ecKMx MccneAoaa
HHAX. Ay6Ha, 1980 

TPYAW VI He•AYHapOAHOro ceMHHapa no npo6neMaM $M3HKH 
B~COKHX 3HeprHH. Jly6Ha, 1981. 

TPYAW I I HewAYHapOAHOro CHMn03HyMa no M36paHHWM 
npo6neHaM cTaTHCTH4eCKOH MexaHHKM. Ay6Ha, 1981. 

TpyA~ HeWAYHapoAHOro CMMn03MyMa no nonApM3a~HOHHWM 
AaneHHAM B $~3HKe B~COKMX 3HeprMH. Jly6Ha, 1981. 

TPYA~ iV cose~aHHR no Hcnonb30BaHHO HOBW~ AAepHo
~H3H4eCKHX MeTOAOB AnR peWeHHR Hay4HO-TeXHH4eCKHX 

M HapOAHOXOJAHCTBeHH~x 3aAa~. AY6Ha, 1981. 
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8 p. 00 K. 

3 p. 50 K. 

3 p. 00 K. 

5 p. 00 K. 

2 p. 50 K. 

2 p. 50 K. 

3 p. 60 K. 

5 p. 40 K • 

3 p. 20 K. 

3 p. 80 K. 

3aK33~ HB ynOMRHYT~e KHHrY. MOryT 6~Tb HanpaaneH~ no BAPPCy: 
101000 MocKaa, rnaanoqTaMT, n/~ 79 

~3DBTenbCKH~ OTAen 05beAHPeHHOrO HHCIHTYT3 AAePHNX HCCneUOB3HH~ 



TEMATWIECKHE KATErOPmt IlYBJIHKAI.lHA 
OBoE~HHOrO HHCTHTYTA ~PHYX 

HCCJIE,nOBAHHA 

TeMBTIIKB 

1, 3KcnepHMeHTanbHaR ~3HKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKaR ~3HKa BWCOKHX 3HeprHH 

3. 3KcnepHMeHTanbHaR HeHTpoHHaR ~3HKa 

4. TeopeTH4ecKaR ~3HKa HH3KHX 3HeprHH 

5. MaTeMaTHKa 

6. ~AepHaR cneKTpOCKOnHR H paAHOXHMHR 

7. ~3HKa TR*enwx HOHOB 

8. KpHoreHHKa 

9. YcKopHTenH 

10. AaToMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbHWX 
AaHHWX 

11. Bw4McnHTenbHaR MaTeMaTHKa H TexHHKa 

12. XHMHR 

13. TexHHKa ¢M3H4ecKoro 3KcnepHMeHTa 

14. HccneAOBaHHR TBePAWX Ten H *HAKOCTeH 
RAepHWMH MeTOAaMH 

15. 3KcnepHMeHTanbHaR ~3HKa AAePHWX peaK~HH 
npH HH3KHX 3HeprHAX 

16. ao3HMeTPHA H ~3HKa 3a~TW 

17. TeopHA KOHAeHCHPOBaHHOrO COCTORHHA 

18. Hcnonb3oaaHHe pe3ynbTaToa H MeTOAOB 
~YHAaMeHtanbHWX ~3H4eCKHX HCCneAOBaHHH 
B CMe*HWX ofinaCTAX H8YKH H TeXHHKH 

19. 6H~H3HKa 

rna8aTa a. H AP· 14-83-422 
PeHTreH08cKoe M HeHTpoHHoe Manoyrnoaoe pacceAHHe pacT8opaMH nonM3neKTponMT08 

Ha OCH08e 3KCnepKMeHTan~HWX A4HHWX no Manoyrno80MY pacceAHHD KPMTM~eCKH 
paCCMOTpeHW C08peMeHHW8 MQAenH, npeAnQ•eHHWe AnA onHCaHMA CTPYKTypw nMHeHHWX 
nOnM3neKTponMT08 8 paCT80paX /~HnMHAPM~eCKaA, H30TponHaA H TpexMepHaA 
A8YX~aaHaA MQAenM/. npM8eAeHW apryMeHTW npoTH8 TpeXMepHOH A8Y~3HOH MQAenM. 
TpaAM~HOHHWH nQAXOA K MHTepnpeTa~HH KPH8WX pacceAHHA, OAHaKO, HB n038onAeT 
OTAaT~ n~nO~TeHHe KaKoH-nM6o M3 CTPYKTYPHWX MOAeneH, C~eTaA A8HHWe no 
peHTreH08CKOMY M HeHTpoHHOMy M&noyrno80My pacceAHHD, YAaeTCA peanMao8aT~ 
6onee CTporyG npo~eAYPY AnA onPeAeneHMA paCCTOAHHA Me~ nonMMOHaMM 8 pacT-
80pe, KOTOpaA Y~MTW88eT MQAen~HWH ~PM$aKTOP rHAP4TMpo8aHHOH MaKpoMOneKynw. 
Oony~eHW cpeAHMe 3H8~eHMA paCCTOAHHH D Me~ MaKpoHOH8MM nonMMeTaKpHno80H 
KHCnoTW AnA pa3HWX CTeneHeH ee HeHTpanH3a~HH HaTpHe8WMH npoTH80MOH8MM. 3Ha
~8HMA D Ha 50% 8- aHa~eHMH D~~a • 8W~McneHHWX 8 npeAnono•eHHH, ~To ~en~ 
nonHMOH8 nonHOCT~D P8CTAHYT8. 

Pa6oTa awnonHeHa 8 na6opaToPHH HeHTpoHHOH $M3HKH OM~H. 

Hlavata D. et al. 14-83-422 
X-Ray and Neutron Small Angle Scattering by Polyelectrolyte Solutions 

Different structure models of linear polyelectrolytes (cylindrical, 
Isotropic, two-state three-dimensional) are discussed on the base of small
angle scattering data. There exist serious objections against the 2-state 
3-dlmenslonal model. However, the commonly used methods of Interpretation 
of polyelectrolyte scattering data do not allow one to decide conclusively 
In favor of one of the rest two mode~s. A more rigorous procedure for the 
determination of distance between polylons, which Is based on· the combina
tion of s-ray and neutron small-angle scattering data and takes Into 
account the form factor of hydrated polylon Is proposed. lnter-polylon 
distances for poly (methacryllc acid) neutralized by NIOO have been 
determined as a function of degree of neutralization. Experimental D values 
are about 50% higher than theoretical value D,h for completely extended 
chain. 

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