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Pa6oTa mmoJIHeHa B Jia6opaTopmc HeitTpoHHo:lt qzamm 

06'b8,IJ;IUI8HHOro IDICTllTYTa.HJJ:epmn: ltCCJl8,lJ;OBamtlt. 

HayqHl,le' PYKOBO,lJ;HTemr: ,lJ;ORTOP qlH3ltRO-MB.T8MaTlt1i8CIG!X HaYX, CTapnmtt 

H~ COTpy,lJ;HHK 0CT8H8Blt1i Kl.M.; RaH,lJ;lt,lJ;aT qll!3ltRO-MaT8MaTlr'l:8CKHX 

Hayx, CTapmd: Hay,:nntli COT.PY,ltHHR_HaTRSHeu H. 

· {)qm:rtHam,HHe OilllOH8HTH: .ItORTOp qlH3HRO-Ma.T8MaTK'l8CltlilX Hayx,. CTapumii 

Ha.y,nml COTPY.ItHltR C~OB H.II.;. RaH,lJ;lt,lJ;aT qlHBltlt0-MaT8MB.Tlr'l:8CIOOC 

Hayx, CTapnmtt Hay,:nntli COTpy,mmK ·~ II.r. 

Be,ll',ylllee npe,ItIIpMTJ/le: liHCTKTYT qJHB.IUOI TBep,n;oro TeJia AH GGCP. 

3alliHTa COCTOltTCH . ·. {H.7J ~ I984 ro,JJ;a B /l70
'1ac. - -- ·, 

Ra sace,naHm{ cnewramrsxpo:ammoro coBeTa ,U.047.0I.05 npx 
' •' ,I ' • 

Jia6opaTOpltlt H8:ltTpOHHO:lt _gnmm ll Jia6opaTOpltltHJJ:8PH!Dt peattnd 

06'be,IJ;JIHeHHOro IDICTllTYTa HJ];epma l!CCJl8,ItOBamtl!: (I4I980, )Jy6Ha, 

MOCROBCRaH 06JI8CT1>). 

C ,lJ;HCCepTSUJ![8H MO'IEHO OBHaROMHTl>CH B 6H6JIIIOT8R8 0HHJ1, 

. .ABTop~cpepaT pasocl!B.H d't 'cyq-~ I984 r. 

YlleHl:l:lt ce1tp~Tap1, 

cneW{aJlHsHpOBaHHOro COBeTa TapaH JO.B. 

j; 

11· 

' L 
L 

I ·1 I 

' • '. • •. ; • • • • , ' •(..,, ' r , 

AA"cyaJil>HOCTl> T8Mli, ,• HccJie,JJ;OBaHHe TBep,n;mc. TeJI C nOMOilll>IO HeiiTpo-
HOB nosBOJl!IeT· noJIYllaTl>_ 6oJiee noJIHYIO HHqJOPMaUHJO o ',n;1rnamme pemeTK~ · 
KPHCTaJIJIOB U CHJIOBOM B3aHMO,lJ;~HCTBHH aTOM.OB H MOJieeyJI no cpaBH8HlllO ;', 
C OIITlI'I8CKHMH RJIII peHTreHOBCIG!MK M8TO,lJ;aMH. C IIOMOilll>IO HeiiTpOHOB )IC..:. . 

cJie,lJ;y!OT 'ipoHoHHHe cneKTPil Rp:acTwo:s, a@ieKTil aIIrapMoIDiaMa KOJie6rumit, _ 
, cp8.30Bil8, nepexo,JJ;Il. ,lJ;HHaMHey · noJIHMepOB l'I ·. a,JJ;COp6np9BaHHHX • CJIOeB. , npo- , 

IJ;8CCll ~3mI,KOJI86amISI aTOl40B BO,ll;Opo,n;a·B M8TaJIJiax II T.n.HeiiTpoHIWe 
SRciiepHMeHTil II03BOJIJmT Henocpe,n;cTBBHHO npoBepHTJ/ TeopeTll'JBCKRB. MO- , • 
,n;eJIII, OimCilBaJOillllB CBOHCTBa KPHCT8JIJIOB. . - . , a , ' 

MoJieKyMpHile KpHcT'aJIJil,I (MK) COCTaBJl!IIOT o6mnpmni H CB0~06paaHilii 
. KJiaCC TBep,n;mc TeJI; B MK MOl!U!O Bil,ll;BJIIITl> reoMeTpR'!eCKH o6o~o6Jiemme .. 
t.toJieeyJ!Il, neHTpu 'TJllltecu KOTopwc: o6paaym peryMpHYJO · cTpYJtTYPY. .. · 

. EoJimHcTBO 6pramrqecKEX Kp~cTa..'IJioB, Sa' ncKJIKJ'Ie·HneM coJieii opraHn-, -,, , , , , , , . ·) . , . ,• ,- , .. , 

_ '!eCIDIX OCHOB~fi, .• OTHOCHTCJI R KJiaccy MK. I{ 3TOMY lite KJiaccy n,PHH8,1J;7 
, Jie11taT Kp:IICTaJIJlll: 6Jia.I'Op0,lJ;HIDC ras

1
oB· ( Ar"; K;. :xe) ~ asoTa, roicJiopo,n;a,' '! 

, OKHCH yrJiepo,n;a l'I PH,JJ;a ,n;pyrmc HeopramecroIX Beriteci:s. , . . , 
· · B 6oiil>illllHcTBe MK BHYTPRMOJieeyJISipHlle cBHsn _CHllHee MelltMOJie:i<yMp..:. 
H!DC. ;lirul:;OIDICaHHH CBO:ltCTB rai<mc BemecTB npRMewte£csi MO,lJ;8Jll)•aTOM
aTOM, .·, noTeHUnaJIOB •· Mel!tMOJieKyMpHoro :iiamo,n;~ttcT~M · (IIMB ): 3Ta. MO-: 

•,JJ;eJU, nosBo.imeT oIDicaTh · paBHOBecHYJO CTPYKTYPY H aHep~~ penieTira; · 
Bll'll'ICJIIITl>, MO,JzyJIH · ynp~ocTH · MOJISKYJIJIPHIDC coe,ItE:Heimfi~ . Oila T~e, 6uJia 
HcnoJil>soBana B HccJie.n;oBammx no 'cneKTpocKol!:IIH MK, a,JJ;cop61.tm1, · KHHe-· 
THKe , :xm.llN~CK:HX 'peruan1tt'. onpe,n;eJieHIDJ TepMO,ItHH~ecm, CBOfiCTB H . , 
CTPYJtTYPH MOJieKyMpmix KpncT8JIJIOB ''n T .,n;. :.u.,m MK~ B KOTopmc -'iiHeprn& 
BHYTJlnMOJieKyJl!IpH!DC KOJI86aHHii 3H8.'IHT8.lll,HO BHmesHepr:im/MellMOJIBKYJl!I~ 
HlDC .• KOJie6rumtt. paspa60TaHH . TeopeT:il:'IeCKne MoieJIII ,lJ;HHmll 'pemeTKH ~ .• 

j ' -' • •• ,, .' \- ' ' ', _, ' \ 

. Ha . OCHOBe . KOTOP!DC. y,n;aeTCJI ·. 06'bJICHHTJ, 'pesyJil>TaT~ onTlr'l:8CKl'qC H_ HB~TPO.H-
HlDC SKcnepnMeHTOB; .. 

\, .. -, -
' . BMecTe C T8M cymecTByeT 60Jil,!1108.'IHCJIO MOJieKyJl!IpH!DC'KpncT8JIJIOB, 

,. ' ~ ._ '' . \' - ' .. : . ' . (, 

B KOTopmc BHYTPRMOJieKyJl!IpHile·BSal!MO,IteficTBM:no CRJie cpaBIDIMl:l C Meat-
' ~oJieeyMpmn.m. TaIGie BemecTBa llSY'!eHll CJia6o;. T~opeTHtI8CKH8 MO,ll;;JIII . , 
. ,IWI, miX::li~,n;~cTaTO'IHO -paapa60TaHI:l~ . ;:iicnepRMSHT!l tiadTo Tpy,JJ;Ho mlTe~ 

1 
\ 

npeTHpy~m. ),ie;,i:,uy TeM · HMeHH6 B · T~ cRc:TeMB.X· _ MOlltHO • oD,D;aTl> noJIB".'" 
. JI8HWI. psma Homa: HHTepec:~-a@le~TOB:KHHM OTHOCHTC:H, B ~aCTHOCTH,' 

: · TaK •·. Ha3!lBae~e·_ HecopasMepHile . q>aSOBile ,· riepeXO,lJ;Il, . KOTO,P!le. B nocJie,JJ;Hee ,· 
. Bpewi. npnBJI~K!U)T Bee dOJII,11188 BHllMalil!8 HCCJie,n;c>BaTeJiett B o6JiaCTH 

(!ll'I3l1Rli TBep,noro TeJia •. Ilpn TaROM nepexo,n;e B KpHCT8JIJ!e B03HnKaeT , 
CTpyxTypa, :HeC0~83M8PHaJI CTPYJtType llCXO,JJ;HOfi•q>a3H, KOTOPYJOH6Jli3JI , 

-~'.·-: , . ' , ,} ·,t••:.:::::: .t ' 
·· ~J_,_·• .. l-.!::_'":"_/H_;~.•~-!, L~_•.:-.1~,.1;-.,_ .Jf·.· 5 

.. n•.1·7. r•""i"''i•·ci•111~,,,~ 

1 ~.I.J..._il.;.t,.. -i;:._.\ V. ~~~l,l'&Y• ;,_r ~G 

· siH:ii'.ll1;1CJT~HA< · · •-. 
......,.._. .. - -. ·; 
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OTHSCT.l!l R,onpe,ne~eHHott npOCTpaHCTBSHHOtt rpymre CRMMSTpmI, qTQ npRBO-
.,IJ;HT K nOJmJieHIDO Homa: Heo6u'llll:lX TRllOB Boa6yz,Itemrti B Tamn:'ipaaax. · 

• • . I . • . 
IIepe"Uic~eHHUe o6CTOJIT0Jll,CTBa n03BOJl/IDT C"llITaTl>,HettTpOHHlie 

.l!ICC~e,noBaIDm MO~SRJ.7Ill!)HWC Rp.l!ICTaJIJIOB, y ROTOJ)liXBS.mrnmJ:l MelltMO~eey.:
.. JIJipHWC · . .l!l BHYTPRMO~eey.7Illp~ B3aRMO,nettcTBRtt CPaBHRW, BSCl>Ma ,• aRTY-
. ,aJI1>Hott a~aqett (llllamw: TBep.noro .Te~. 

' \ I , .• .,: , i. , • !. • • . 

• ·• 1 Uem. pa6oTR, . HacTORIIlaJI ,IJ;HccepTaqaoiIHaa: pa6oTa ·nocBm!leHa xc-
1 . . , , , . · . • . I _ 

c~e;itOBaHIDO_,IJ;HHaMHKH_pemeTKR MO~eey.7Ill!)HJ:OC RP.l!ICTaJIJlOB MSTO;ltOM pacceH-· 
Hl!!Jl·HettTpOHOB. B CM3H c STHM 6u.im:'riocTaB~eHR c~e;oyIOIItllI~ OCHOBHRe 

,' I O '· i •• 

-a~a"llI: . . . . .. . · • ·· 
. I) onpe,neJmTI, 9irp~Typy ig-HaiPTaJIRHa llP.l!l H.l!l3K_ott TeMIJePaTYpe_ H 

Ha ee_.OCHOBe HCC~e.noBaTI,, HaCKO~I,KO napaMeTpu aTOM-aTOM noTeHUH~. 
, no~eHHRe Ha TepMO,IJ;HHaMH"l:ecIOOC R CTPYRTYPHWC ,nammx · mi:i BRCOKoii 
. ' ( '>'80 K), TeMIIepaType, cor~acyioTcir 'c H.l!l3ROTeMnepaTypmn.m ;ltaHHIOOI H 

MOryT. ollHCl;lTl> · ,IJ;H1iru.mey · pemeTpt RpHcT~a B raPMOHRqecROM npR6.nmtemm; ·• 
,• , .• 2) Ha npm,yepe n~ XJIOpamwma. npo:aepRTI, ;nplIMeHHMOCTI, MO;ite.im: 

: aTo~aTOM IIOTeHUHaJIOB ~ OllHCaHRf! 1 ,ll;HHaMlllGI MK, co.ne,Pllt81IlRX aTOM!l / 
aaoTa :e: XJiopa; ' • .. . ·, - - : · 
. . 3) Ha np:m.iepe KPHCTaJIJia ,lO!q>eHMa HCc~e.noBaTI, ,IJ;HHaMHey pemeTRH . 
RPHCTaJIJIOB'-c HHaxoqacTOTHRMH.BHYTPRMO~eeyJISipmn.m RO~e6amrmm MeTo.noM 
Heynpyroro pacceRHIDI HettTpoHoB R cpa:aH.l!ITl> pesy~1>TaTH c pacqeTaMR; · 

! • 4 r o·6~CH.l!lTl> MeXaH.l!ISM. HecopaaMepHoro . CTPYKTYPHOro (Pa30BOro ne;_. 
pexo.na B .Ifu~eH.l!l~e Ha oc110Be mpocKomttrecRo:ll: Mo.ne.im:; • ·.· · · 

. . . 5) :e:cc~e.noBaTI, CTPYKTYPHW! (Pa30Blltt nepexo.n B ,IJ;Hq>eIDrJie MeTO;ltOM . 
H'eynpyroro HSKOrepeHTHOrO pacceHH.l!IH HettTpOHOB (HHPH) H cpa:aH.l!ITI, pe-
sy~:&TaTU c pacq·eTaMH. . ., .. · · .. 1 

· ' 

.. . . .• . • . ·• . ,I . -·. • . . . . . ; 
, - , Hay,maa: HOBR3Ha KCC~S;ltOBaimtt, COCTaBJillD!lllX .OCHOBHOe C0,1(0,P]taHHe 

; .1t1tccepTartim, aaitJIB)'t!aeTcH :s ·c.rie,eyDIIleM. ·· •. ·.· · · . . · 
•. r ·. _Bnep~e onpe.ne~eHa CTPYKTYPS dg-Haq>T~a·np:e: I2 K./3( . 

.· ·BnepBUe .K3MepeHU cnekrpu HHPH np:e:. ?8 K H 300 K :e: pacc"llITaHa .· 
,1.0lllaMHRa pemeTRK n 1

-XJIOpamuraHa , . . 
. . J3nepBUe 'npoBe.neHR SRCnepRMeHTR no HHPH B ,IJ;Hq>emtJie, • np:e: HHSROit · · 

TeMIIepaType ·H ,naHa :ex HHTepnpeTaqaH/4/, ·· · · · · · · 
. Ha OCHOBe 'mpOCKOllH'tJ8CKOff MO;lt8JI11 ,wmo'o6'l>HCH8HHe MElXaH.l!ISMa. 

· Hec'opasMepHoro. q>aSOBOro nepexo~a. B ,tnrq>elmJ.18 /II/:.· · . · .• . . ; ·: 
,
1 MeTO,ltOM HettTpomiott .n:e:qipaimlm no,nTBepz.neHo· OTCYTCTBHe (PaSOBOro 

I ., ., , / .._ ., • •• - • , 

• nepexo,na B 4, 4 - ,ItHq>TOp~BltJie. C IIOMOIJII,D MO,nem,ma: paC'tJ8TOB noxa-
. . ., . .. . . ' ; ' 

,SaHO, 'tJTO npH't!HHaOTCYTCTBHHnepexo.na - YB8Jm'tl8Hll:8 MaCCH MM8KYJIH 
no cpa.BHemi:n: c llllq>eHUOM. " · · , , ' . . · • ' · , · . 
. · , IlpoBe;iteHH SitCII8plIM8HTi/I2f_·IIo HHPH B .iiu(pewe 'B6Jm3H TBMIIepaTypH, 
(PaSOBOro n_epexo,na (TC ;,. 40 K), Pesy~Taom~npoaHaJIHSKPOBaml Ha OCHO-

. Be npo,n8.7!8HHWC MO,lteJII,HiiX paC-«i8TOB, 
' - . [ , 

2 ·., 
\ 
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BuepBRe B ~neKTpax lillPH y;itMOCI, :iia6~aT~ Wll'RYJO q>oHOHHYID MO.ny •. 
: . . . , . ' . . ' ,,, -_,,, .: 

. HaytlHaJI .lt npaitmecKaJI Il8HHOCTI,, , B pesym,TaTe aH8JIH3a- ,IJ;HHaMR-, 

''tJSCKOtt s~a'Ili Ha npltMepe de, -Haq>TaJmHa noKaSaHO; 'tJTO B . npe.ne~ax .TO'tJ
HOCTH, MO.ne.riH aTOM-aTOM noTSHUHaJIOB npOBO,u;HTI, no~e CTPYKTypmie lt3-. 
MepeH.l!IH. np~ HRSKRX TeMnepaTypax He Tpe6yeTCH: ·.nocTaTO'tJHO\Onpe.ne.im:Tl> .. 
H.l!l3ROTeMlle'paTypHHe napaMeTpli aneMeHTapHott ~.flllettKH, a oplteHTamm MO~e- . 
KYJm·BKPKCTaJIJle MOlltHOHattTR c'IIOMOIJII,10MltH.l!IMliI3aqall: nOTSHUHaJ!I,HOli . 
sHeprmI~ 3ToicyiiiecTBeHHo ynpomaeT 1tcc~e,noBaHRH MO~eKyJIJipma: 1<p:e:cTM-
·~oB~ . ., , 1 • . • .,,. . ·. , , 

Ha n,PRMepe n -XJ.Iop~a noxasaHo, 't!TO MeTo,lt aTOM-aTOM noTeH:.. 
~aJIOB xopomo O~CllBaeT .nHHaMRKY He TOJil>RO "llICT!,!X yr~e:ao.nopo.noB: iio .. 

' ' ' . • 1 • 1· , . · ·. · . ' 
K RpltCTaJIJlOB, MO~eKyJill KOTOpwc co.ne.PlltaT aTOMU ,aSOTa R XJIOpa. . . . 

Moie~l>Hlle paC'tJ8,Tli . ,IJ;HHaMKIGl pemeTKH ,IJ;Hql8HIJJia, B, KOTOpOM. BHYTPli-· , · . 
.H 'MelltMo~eKyJI.R:pHUe Kone6amm CHJll,HO B38.l!IMO;iteliCTBYJOT, ncisBOJlliJm ltHTep-

\ ' ,. -. . ' - . ' I... . . . . ', . . 

npeTHPOBaTI, .namme onTlt'lSCKOli H HSliTpOHHOli cneKTPOCKOllHK, ,• ·. ' 
' ,Ha OCHOBe MHRPOCKOllH'tJ8CKOtt MO;ite.im:' noRaSaHO; 'tJ;O Hecop~3MepHRtt 

_(Pa30,Blitt nepex~,n-B ,IJ;Hq>SHUe o6yc~OM8H CMl>H!lM B3aRMO,neliGTBH8M ... 
BHYTPHM0~8KYJIJIPHOtt Mlll'ROtt MO,It!l C 'rrcmepe'tJHott· aKYCTlt'l8CKOtt MO.I(Ott' •. 
' , '· ·, • , ' .. ·_·, -_ ·.-,· :- ' · , . I I r .~ 
3RciiepHMeHTaJII,HO no,nTB8p,K.IJ;8HOOTCYTCTBKe (Pa30BOro nepexo.na B 4,4 -
.n:e:g)Top.n:e:(peme UBWIBJieHa npirnrna OTCy-rCTBM rrepexo:na. 3TO n03BO
JIJieT H~SIIT:bC.fI, 'ITO ,llCIIOJII,30Ba.HHM ·Mwqioc1tom1tiecitru1 MO,nEjJ,[i l~OJK8T 6b!TI, 
npHMeHeHa ,u;m 1tccne,noBaH1UI ii>asoBHX nepexo,noB"B tie~oM psme .npyr:exMK. 

. noR~3aJia B03MOJKHOcTi' ncc~e.noBaHRH · .. q>aSOBHX. nepexo,nOB, o6yMOMeH'.:.. 
• . HIDC · MJri,xoii Mo,noii, c · noMOIIll>IO HHPit · ·' ' · · ' · 

Aripo6amm mrncepTamm. OcHo:s:mie_ pesy~1>TaTu pa6ora _6u.im .no~oJKe-
. itH ,Ha· Y, BcecomaHoM cRMIIos:e:yMe_ no M~~o~eKy.7Ill!)HOMY B3aHM~,nettc~B.l!IIl :e: 
ROHq>oIJMallRf{M MO~eKy~ (A.lIMa-ATa, 1980 r .') ~ Ha 9 CilMnoseyMe' no MO~e
'eyJIJipHRM KPKCTaJIJlID~ (MHTTem.6epr,. A:a~TPM, 1980 'r.), Ha BceIIOJil,CIGDC 
KOH~epemnmx "MoJieKyJIJipHUe RPHCTWIJI!l 8I". (:r,nali:&CK, IIHP •· I98I r.} .l!l 

I .... ,, : , . ' . . ' , .. - '. , '· . , . ' 

"Mo~eeyJIJipHUe KPHCTaJLml 8311 (KpaROB, IIHP,, I98~ r,.). Ha .YII. BceCOllSHOM 
·coB'eillaHHH no :e:cnOJil>SOBaHHD,paccemnt/1 HettrpOHOB.B_HCC~e.noBaHWIXno 

. qJHaHRe TBep.noro Ten~~ CCBep,n;ioBcR I98I r:), mi MElJK,eyRapo,nHoiI xoHqiepeH"." 
. ~ no, q,llSllR~. qJOHOHO~ (ElryY.mHI'TOH I HH,zi!rn.Ha; CIIIA; 1981 r. ) ': Ha Pa60'l8M 
. coB8Illaiiim n~·ii:cnM1>aoBaID!lD HeilTpoHoB B qi:e:aHRe TBep,noro'TMa (ra-rnma, 
I~3~:i.Jt/;·• .. ' .' .... ::' t' ~; •.••• , ·.' 

1 
, ...•. 

.f,·· ,·-·• 

. ' '' <Oen.a,.( pa60TH~: ~.IlRccepTanim 'COCTOHT H3 BBe,neH.l!IH, 'tJ8Tlipex r~. 
· 3aK.7lll'tJeH.l!IH,::npMOllt8HJIJl R CimCKa JmTepaTypu.:_Pa60T8. H3~0llt8Ha Ha 122 · 

'. CTpammax M8lllHHOimCBOro -'1'8KCTa; BKJIXl'IaJI 38 PHCYHKOB, I3,Ta6mm, ,I3I' · 
\ Ha:e:M8HOBSHR8 .im:-xepazypu, . . . 

··,. : 3 
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KpaTKOe cogeplltrume·pa6oTH , 
Bo BBe,n:emm KpaTKO HSJitll'aBTCJ! aKTYaJWJOCTI, Tew, ··cqiopM;y.mrpOBaHO, 

qTo HOBoro BHeceHO aBTOpoM B HCC~e,n:OBrumJr DO TeMaTmte)t~ccepTattllH H 
onpe.n:e~eHH OCHOBHHe no~oxemm, BHHOCRM!le lia SaJltliTY- •' .. 

B nepBoi1 r~aBe npHBe,n:eH o6sop .mrTepaTy,PH no.MeTo,n:aM pacqeTa ,ll;l!:
HaMWra pemeTKH MMBKYJllIPHHX RPHCT~OB · (MK) , omi:caHH aKcnepHMeHTH rio · \ . . . . . 
HeynpyroMY paccemnno Hei1TpoiioB B HeKoTopwc MK. 06c~eHH·He&oTopHe 
TeopeTxqecKHe Mo.n:e.mr H 3KCIIepHMeHTa:m,HI,Ie HCCJie,n:oBamm HecopasMepmcc' 
CTPYRTYPHWC cpasoBWC_ nepexo,n:oB. B xo~e r~aBH-c,n:e~_BHB~;D;ll H cqic;p-
MYJIRPOBaHH sa,n:aqx .n;HccepTaruroHHoi1 pa6oT~i. ·, 
' : i Bo ~-royott r~aBe. o,crm CII8KTpOM8T.Pll 'o6~aTHOi1. reoMeTpHH · · . 

K,UCOr'."'IA /I ·., H K,UCOr-M 2 , Ha KOTOpwc IIpOBe,n:eHH 3KCII8PHM8HTH no pac
.• cemmm 'Hei1TpOHOB . B MK

0

• • IlpHBe,n:eHa cxeMa a~eKTPOHHOro o6opy,n:oBamm yc
TaHOBOK. PaccMOTpeHH pesym,TaTH-M8TO.n;H'!8CKHX HSMepeHHi1 OCHOBHHX napa
MeTpOB: ipoHOBI:le yc.nOBIDI; 'cneKTPH HeitTpOHOB,. II~allrina: Hao6pase:ru : -

/. ,n:HanasOH.HCC~e.n:yeMWC ,n:JIRH BO~, nepe,n:a'll! aHepr:m H HMeyJII,C~; xapaRTep
HOe BpeM/1 HSMepemm: CIISRTPOB •• Xapa:itTepHCTHKH CII8KTpOM8TPOB cpaBHH.:.. 
:samTc.a:.c xapaKTepHcTmtaMH.aHMOI'H'lllllX ycTaHOBOK, ,o6cyg.n:aDTCJI•.n:ocTo:.. .. 

\ . . . ; . . . . . . . : 

. HHc_TBa H He,n:ocTaTKH K,UCOr-IA H K,UCOr-M. PaccqxTaHa ~-paspeme-:-
, Hwi .,n:M paSJmqHHX peUMOB pa60TH. CII,8KTPOM8TpOB. IlpaBHJII,HOCTI>. pacq~Ta 
•IIpOBepeHa 3KCriepHM8HT~HO. 0nHCaHa.IIpo~e,n:ypa.o6pa6oTKH pesym,TaTOB. 
IloKaSaHO, qTo B ~e.iroM no CBOHM napaMeTpaM CII8KTp0M8TPLI K,UCOr-:IA H , 

/ K,UCOr-M J!BJ!RllTCJ!_O~ H~'.nyqmmc B WJpe cpe,ll;l!: aHMOI'H'lllllX ycTaHOBOK 
H-HaH6o.nee 3qxp8KTHBHH .n:.na: HCC~e,n:oB- HexorepeHTHO paCC8HB8.lllllWC. 
o6pas~OB (B TOM 'IIRC~e MO~eey;mpmcc-RpHCT~OB) IIpH lm:SKHX TeMIIep~Ty-

pax_:} : , , .· ·. .. . .. , . . . . . . . . . . \ 
. j B · Tp8TI>ei1 r~e paCCMOTpeHH pesy~I>TaTH; pacqeTOB H ·. aKcnepHMeH-

__J \ • - ' 

T~Horo HCC~e,n:oBamm ,ll;l!:HaMillOil pemeTKH HSKOTOPWC MOneey.7llipma: KPHC~ 
T~OB; . ' , I • • < • • 

· Onpe.n:e'~eHa CTpyxoi-ypa Kp~CTMJia dg-H~MHHa IIPH 12 R:13/.·. Ha 
e~_OCHOB8 IJpOBe,n:eH aH8JIKS.,n:HHaMJA8CKOit sa,n:aqH. IIepBI:lM'ai-anou11cc~e
,n;oBaimii 6sno IJpOB~,n:eHHe · p.a:,n:a rrpo~e,n:yp MmmMIISattilH · aHeprHH RpllcTa.iiiui 
C llCIIOJI!,30BaHH8M MO,n:e'.mr aTo~aTOM IIOTe~aJIOB Bll.n;a'"6-exp" C napa-

. MeTpru.m Blv:rI,1DACa. B icaqe'cTB8 llCXO,n;HO:lt ~ 8KCII6PHM8HTWHO . ' 
onpe,n;e.neumyro CTPYRTYPY ll BapllpOBaJIR: .. a) yt'Jil:I ·3ttJrepa; 'sa.n:0JllltHEi .. 
op:e:eHTaQHD Me>neeyJlLI B ·KPIIICT~e; '6) ·napar.1ei.PH a.iieMeHTapHOit .a:qeibce: •. ll 
yrJJH 3bepa~- B pesym,TaTe 6sJio noKasaHo, • 'IITO napa.MeT,PH aToM-a'l'OM 
noTemntana. Bll.m.m.!ca. xopomo . cornacyDTca: ·c mtsKoTeMDepaTYPlllOO! cTpyx..: 
TypHHMll,n:aHHHM:11. Ha BTopor.i aTa:r:re 6s.mi:pacc'IIRTaHH cneKTps Heynpyroro 

·-· HeKorepeHTHOro pacceHHRH HeitTpOHOB . B. HaqiTamme B rrp11t6Jim1teHJD1 J[8CTKOfl: 
" . " , ' " - . 

MO~eeyJIH; 
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I) W!JI.3KCII8pHM8HT8JII,HO onpe,n:8JieHHoi1 CTPYRTYPH (KBaSliI'apMOIUI'i8C-
' Koe npH6.i:rmKeHlle);' . . ' ' . 

2) ,n:JIH CTPYKTYPil, noJiyqeHHoil B pe3inI>TaTe rrpoue.n:yps MHHHMHSaIUIH. 
rrp11t BapI,HpoBammyr~o:a ~epa Mo~eKYJllIPHOi1 n~oc1tocm; 
. . . .· 3) ,n:JllI cTpYJtTYPH, no.nyqeHHOi1 B :pesynTaTe npo~e,n:ypLI _MmIIOOisa.umt 
IIpll·BapI>HpOBamm napaMeTpOB aneMSHTapHOit .a:qe:!iKH l1t yr~OB 3bepa MO~e
KYJllIPHOtt IInOCKOCTH. (noma.a:·MmmMB:s~- rap~omec1tOe,npH6JnmeHHe); 

4) .n:M CTPYRTYPH,. IIOJIY'ISHHOit°B pesym,TaTe rrpo~e.n:ypH n6mmi1 MR-'· 
HlIMHSattilH, C "n,n;eam.Ho:fi II . MO~eey~oi1. . 

11~8aJII,H8JI11 MO~eeyM .. Bll'll1CJI8Ha · Ha OCHOBe 3KCII8PIIMBHTMI,HLIX 
,n;~ II IIpHHHTa n,n;eMI>HO mocKoi1,' Bee yr;m B MOJieey~e, pa.Ii.:, 
w r20°; a .n:M .n:.mrH c:asrsett BSHTH cpe.n:mie ,:,qemm:. ]J)m: pacqeToB ,ll;l!:
, HaM:IRH pemeTKH Hcnom,soBaHa ~orpaMMa B_ENZ * . B pesy~I>TaTe, 6s~o 

, IIOJIY'l8HO, 1iTo RBasxrapMOlixq8CK08 IIpH6JIHllt8HH8'.XOpomo 01IlrC;Ell3aeT aKcne.i; , . 
. PHM8HT. IloRasaHO, qTQ B npe.Iienax TO'IIHOCTH'"Mo,n;e.mr aTOM-aTOM IIOTe~a~· 
·.ir6B ~ pac'ieTa ,n:HHaMIOOI pemeTrot.KpHcTaJIJia-B rapMoaxqecROM·IIPH6JIHllte...: 
mm HeT :aeo6xo.n;HMocTH :e:s:1.1ep.a:i-i, 1tooi>iomaTL1 aToMOB. B. KPHCTaJL1.1e npH : : 
HRSKOit TSMIIepaTYPe. I ,llocTB.TO'IIHO . SHaT:& napaMeTpH 'Wl:SKOTeMIIepaTypHoi1 
aneMeHTapHoi1 .a:qeiiJra',''a opxeHTa:tnno ~o~exy~ B_l KPHCTwe noJiyqaTI> c. •· 
IIOMOllll>D MHHHMlilSattilH DOTemiRam,Hofl: aHeprmi:. . . : . • 

. : IIpime,n:eHH 11tsi4epeHHH cneKT.POB HHPH B '1tp11tcTwe n, -XJiopamwma ' 
'" . ( Cf. Cb Ht, . NHz). II.PR ·T ~ . 300. K. K 78 .K; ( B IIpH6.mtlltemm llt8CTKOit MO~e...:

KYJIH 'pacc'IIHTaHH qacTOTLI qxiHOHOB Ii ~eHTpe soHH EpHJIJIBJ:3Ha, •,ll;l!:cnepcnoH
HLI~ Rpmme-,n;mi Hanprui~e.Hd <10 0 ), (01'0) -~ (qp·f) SOHH, ~ •. 

. . 'nnoTHOCTH' ql()HOHHLIX COCTOJUmit. PacqeTH cpaBHHBallTCJ! C. ,Il;aHH!iMH OllTH
,iecitott CII8KTpOCKOilHH'l1[ pac~eTa.MH ,IJJ)yrl!X aBTopoB, llOJIY'ISHO xopomee 
COrMcil:e pesym,TaTOB.'• Pacc'IIHTaHHLifl: CIIBKTP HHPH noc.rre)1peo6pasoB~ 
BO l3Sl38fil8HHY!) <pyHK:tnm'IInOTHOCTR ql()HOHHHX COCTOJlllln!: cpaBHHBaeTCJI C 
3RCriepoeHTOM.·Xopomee· cornacxe pesy:m.TaTOB ·noSBOJmJIO. C,Il;8JI8.TI, BHBO,n; 
()'TOM,~TO MO,I1;8JII, aToM--aTOM llOT8~aJIOB MOlK8T OIIHCaTJ> ,ItlIHBMllKY pemeTK!l 

· MK, 1 MOJiexy.im xoTopwc co.n;eplltBT aTOM!l asoTa H XJI~pa. · 
· ' ',' · B npx6mntemnt 11tecT~ ~~HLIX KMeidiacc'llJl!TaHa ,n:HHaMl!Ka pe...: 

, me;~ RPRCTIWia ,ll;lilllJemr.na -~ ~ ,llHllJeHU ,;_ KMCCK'iecRd npHMep MOJIE'l-"-
' , .• , I ·• ,. , ;· . -·, . 

KYJIH, 'HSMBHJDllllBH CBOD ROHqJOPMa:tt0Il ·B RpHCT~e no cpaBH8Hml C rasoBOi1 
11t~irii.D:Koit:ipasoi1 •. B KpRCTaMe ,n:a:~eH:Hna mtsRoqacTOTHHe BH7l'p1IM0~8KYJUIP-. 

, · :ime' xo~e'da.ruuric]1[JII,HO Bsrumo.n:ettcTBYDT. c MBJrMOJieKYJllIPHHMH,- nosTOMY · 
. pac"IeTLI ~aMHRR P~II!BTKH, BLIDOmeHHH~ . B IJpl!:6JmllteHim. llt8CTKOi1 MO~e-

_,,, ,, . ' . ·, 

,:*) Taddei G:;;Bonadec H~·• Marzo~chi M~P.;. Califano S ... Calculation 
. ·•• - ,_ • ; ' . . ~ ,, '., ·1 ~ . - . . • ' . • . 

',of crystal vibrations of benzene •. · J.Chem •. Phys.;· 1973, v.58, 
p~ 96~-978. , . : ,, , 
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KyJIU;He ,lJ;aJOT xopomero,cor~acrui: c'pesyJII,TaTru.m:-OnTlir'IeCKOtt H HettTpOH-· 
Hott cneKTPOCKOIIIDl, IlpoBe.n;emmil: pac'!eT, ;znmaMl![KB pemeTIOI[ Kpl[CTaJIJia B. 
KBasxrapMo~ecKoM np:m:lJllllltemm · c ~eToM mec:TR Ham:So~ee · :imsKo~elltaIItHX · 
OTHOCllT8Jll,HHX KO~e6alilltt q>eHl!!Jll,Hl:lX KO~en; ll03BOJIWI RHTepnpeornpoBaTI, 
pesym,TaTH onTi,qeCKOit cneKTPOCKOIIIDl. Pac'!eT ~cnepcmo:mmx: RPRBHX B 
HaJipaB~emmx (;00) ,x: ( O!O) 3OHli -EpRJIJlllaHa nosBOW o6Hapy,mTI, 
CHJil,HOe CM8IIIKB~e· BHYTPRMO~ElKYJISIPHOtt "TOpcROHHOtt" MO.Itll (OTHOCRT8Jll,~ 
Hoe·Ko~e6rume q>eHRJII,HHX'KO~en; BOKpyr .wnmiiott ocx Mo~eeyJIU)'c·TpaHc-. 

'JISIIJ;RoHHllMI'! ·pemeTo~ Mo.n;ru,m. 06Hapyxem:>, 'ITO B HanpaMe:inm (Of0) 
' . . ' . ' ·. . ·.: ·,. '',;. . \ 

-~TOPCHOHHruI11 Mo.n;a o6~a.n;aeT 8Ha'IHT8~I,HOtt ~cnepcnett,, 'laCTOTa·ee CHJII,HO 
YM6Hl,lllaeTcH'c YBe~eHReM SHa'!eHRH BO~OBoro B8KTOpa.'B6~8R RPM 8O
Hli EpnJIJllOaHa Ha nonepe'lirntt aKYCTlir'IeCKOtt BBTBll nOHBJISieTCH JipOBM,· _B 
OKpeCTHOCTR 8TOrO MHHmv!yMa xapaKTep KCWe6m B 8Ha'IHT8JihHOtt CT8118HR 
HBJISl8TCH "Topc:ra:oHHHM", . Ilo~Ollt8HR~ . ¥J)OB8i /opomo' • COBna.n;a_eT C a1tcnepx
M8HTMI,HliMH ,D;aHHHMH, no~eHHHMH Kru!:o ,lE • PaCC'IHTaHl:llie ~cnepcROH- \ 
HHe'xpHBIIe·n q>y1l1tIJ;WI MOTHocrn q>aHommx-cocTommtt·.tlzq,eHRJia·nOitaSaHH 
mi pzc.L. · · · , , · · · ·· 

0 . "' N 

0,~1~51 

' .\ 

,A , .. -' S 
• • /. J. _ _.__l ~ 1 . L ~ .... ..i..:.~ •.. , . 1 I.;:..,. i ~' 

1,126, ·. 0,563 0,0 ' . 0,403 0,806 IA. l 
o,o-" -·.--o.s-··-•- o,o-. -o,s.--.o.o 

· BoAHo8oU 6e"mop · 
)', ,· 

Kl. '~· ;/J F 

o IWJ omH. eauttu':.'~ ,. 

P:Hc. I. ,lbrnnepcxomme KPKB!le R, q,yma:um · MOTHOCTH q>OHOHHHX COCTOJUml\ 
KpRCTaJIJia•~q>e~~ paCC'll!TaHHlle C ~e~OM ~empex IDl3KO~ac~ 
TOTHHX BHYTPliIMO~eeyJISipHHX xo~e68.Hlll\. . . . 

, . . . ' ... · ' .,•,· 

3E) ; '' ' , . . ' .. .- .· ' . , . •, 
Cai:lleau. H: ,' Girard A., , l\!oussa', F. , · Zeyen .c. M, E,. Inelastic. 

neutron scattering study' of ·st~ctural phase t~~si tions in 
,,pol~henyls.' S~lid St, Co~.~, 1979, v,29, p~259-261.. 

i\ ,' . ,, • -M , • 

t. 

~ 

-t 
·i 

f 

'. 

.

-fl.-. -
r 

·'. 
. -' ~ l 

.·'! 

,,, 
!' 

i) 

; 

I 

J ·1 
r:i 
i, 
!. 
), 

i:,· 

lle:4>Pll Ha ~cnepcxommx'1tpRBmc nOK881lBs:lOT BKJia,ll; B npon;eHTax "TopcROH
HOtt" Mo.iii:i 1to~e6alilltt MO~eeyJIU B MO,Jzy .n;aHHott cRMMeTpmi.' ' : · · 

. ,lLJm .npoBepKR. JipOBe.n;emmx MO.n;em,m pac'!eTOB. 6HJIR nocTaB~eH!l 
aKcnepm.ieHTH no HHPH,B .D;iq,eHK~e npx:T;,; 5 K1 80 KR 269 K: TeopeTR
-qecIGift . cneKTp. paccemmJI HettTpOHOB R . ~lKCnepliIMeHTMl>Hli'e ·,n;amme B . BH,D;e 
BSBemeHHott n~OTHOCTR q>OHOHHllX COCTOJllllltt no1tasrum Ha pxc.2: Pesy~1,- . 
TaTH :x:opomo corJiaCyx>TCH RaK no no~Olltemm oco6eHHOCTett GH ( v) n :ix 
OTHocnTe~1>HWC mITeHcRBHOCTeti, TaK ii· no J¥llllllH8 nRROB ~- OTB~'lanmroc . · 
BHYTP8HHRM MO,ll;aM, ,. • . . . ·.· , , . ' .. ·. ' · 

Pesym,TaTH, Jip:HBe.n;eHl:llie Bllllle, no~eH!l C nOMOill:&10 nporpaMMl:l BENZ~ I . . .... , . . ' , . 

, 10 
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P:Hc. 2. BsBemeHHSH. ~OTHOCTI,. -G-H ( -v) qiciHOHHHX COCTOmnrlt KPlICTaJIJia 
~~IDl.iia· (A)'}· TeopeTlir'IecIOl[tt cneRTP paccemmsi: HettTpOHOB (B).· 

' H aKcnep1IMeHTMI,Hll8 cneRTJ)H npll'.5 K {C) "}I 80 K 0:0 B Bl!,ll;e , 
. . q>yHitIOm. <; ii { \J) • . . 
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PaccMoTpeHa Taroite ;wyrasi: Mo.item, ~BMIDIB pellleTKH '. ,ItH~eHRJia :a rrpH6Jm
. 11temm ·.11tecTK1IX qie~m,imx KOJie~ / 7 • 8 • IloTe~aJU,HaR: imeprrur Kpn:cTaJIJia 

rrpe.D;CTaBJ.!ElHa B BH.D;e I ;· . 

. I/.- [- '. 'z . . ' ·z · .. · · ·( · )z . . ;!. ~ ·. · - · ·-(· ) 1• 
. W= Ti K11', ,+Kz./, .,.._K3 -r.-:"'to ~ i:-4 s,n. _1 ~ ;: ? 11.r 1;~j . 

.. . ' . '· •.' .. ' . ; . . . . J. ' ·. . 

· s.nici, I( - cn:JIOBHe rrocTomIH!le ; , . , . . , . 
rrepBllif '!Jl~H OIIKCilBaeT ,neqiopMait,IJ!kC-C CBJl3li Me'll!)Jy qJeHliJII,HI:lMH Ko;riua-
MR B,IJJIOCKOCTH MOJie:ityJIIlj 

.BTopott - .neqiopMartHD.aToft cBJISH BHe·rrJiocKOCTH; 
TpeTRft ~ pacTJDKeHHe C-C cBHsn; 
tJ:eTBepTilft - 0 TOPCROHHYIO" ,neqiop~; 
IJOCJie,ItHH:ii tIJieH - a TOM-a TOM IJOTe~aJI BH.na " 6-expn. 
CRJiOBile . IJOCTosnuu:ie . .D;JIS{ .neqiop~ .' C-C . CB!ISR rro,n6HpaJmCI, IJO HaHJiy,I
meMy- co:rJiac:mo, c aKcrrepHMeHTOM, IlocJie • pememm .D;HHaMHtiecKoft simatIH '. . 
6uJIH' IJOJIYtieHH pe3ym,TaTH·, xopomo .cornacYJ()IItliec.a: c pactieTaMH no rrpo~ , 
pa.MMe BENZ. Ewra pacctIHTaHa ,ItHcrrepcHOHHaa: rronepxHo~Tl> ~ rrorrepetIHott 
aeycmecKO:ii ,• MO,Ittl H IJO~eHO, , '!TO· IJpOBM, . o6ycJIOBJieHHiltt, BSaHMO,nettcT-: 
BReM C: "TOPCROHHOil:'.' MO.D;O:i!:, CHJ!I,HO. aHlISOTporreH. PesyJII,TaTil pactieTa Ka-
tieCTBeHHQ. corJiaCyioTCJI 'c' Heil:TPOHHHMH .D;aHHHMH. . . : . . . . . . , 

Ilpee.neHHpesym,TaTH pactieTOB
1

.n;RHaMHrur pemeTRH KPRCTaJIJia.4,4 -. 
'.IUIWTOMW_p~IDIJia R 3KCIJef~e~TOB IJO .ItH'PPmmmr, K HHPH. IJPK 5 K ~ 77 K . K 
· 269. K/9/. MoJieeyJia 4, 4 - ,Itli<FrOP.ItHqiemma OTJIHtiaeTc.a: OT MOJieKyJIH. , ·. 

.nir~eHHJia JmlllI, TeM, '!TO ~a aTOMa BO.D;opo,na~ ~examHe Ha .D;JmHHOH OCH,. 
MOJieKyJIIl, 38.Mell!eHil Ha ,ItBa aTOMa (pTOpa. 3J.IeMehTapHHe Htieiirur . o6onx 
KPHCTaJIJIOB ~ ;MOHOKJ!l!HHile; a rrpocTpaHCTBeHHaiI rpymia - P 2 /a, . •· ~ 
0,nHaKO B 4, 4 - ,ItHqiTop;:urcpeiiwre (paSOBHH 'rrepeXO.It OTCYTCTByeT. IlpoBe
'.neHHHe . ,ItHq>pa~oHHUe 3KCnep:HMeHTil TaKllt8 :IJO,ItTBep,ItHJm . OTCYT~TBRe . nape-

: 1 xo,na.PactISTH ,Itlllia.MIOOr pemeTili IIOSBOJillJIH C,It8JIB.TI, BUBO.It O TOl'.i, '!T; ripn:- , 
tIKHOii OTCYTCTBK.a:, IJ_;Pex<>.na•J_IBJI.a:eTCJI 6om,ma.a:,no cpaBHeHlIJO c ,ItHq>e~oM, . 
Macca MOJieeyJIH 4;4 -,ItHq>Top;:urcpeHWia •. •. · · · • · .,, 

B·'!eTBepTo:i!: ziJiaBepacCMOTpeHa MHKPOCKOIIR'!eCK81
1

MO)J,e?' Hecopas- . 
Mej>Horo CTPYKTypHoro 'ipasoBoro 'rrepexo.na B ,ltH(peHKJie. IO,H H SKCIJepR- . ' 
MeHTH i:Io' HHPH · B6JIKSR · TeMIJepaTypll (paSOBOro. nepexo;,.r,a /I2/. :~ , ' .. · . · · 

,·t ' ' ' . ,· ,· . ., 

B MO)J.eJII! rrpe;,.r,noJiollteHo, .'!TO TeMIIepa'l'ypHa.a: SaBKCHMOCTI, Mlil'KOit \ 
MO]]Jl BKpRCTMJie o6yCJIOBJieHa mapMOHll'!ecian.m:IITopcxomnnm".KOJie6a
moo.m MoJieeyJIH .JtHlpemrJia. G · yqeTOM _ TOJlI,KO "TopcxoHHoit" BHYTPeHHeit .. ' 
MO.D;H noTeHitHanHM SHepr:wr KPRCTaJIJia SaI!ll:CaHa B. BR.D;e .. 

. .. . ' ; . >'I. 1 2 2 f 8 :-.· · ~· · .. />- '-. 1::> ~ ~-/ · ·•· 
U(Qeic)) ~, T 2. 'v-t Q&t·+. 4 2Qtc't:+ '£ 2.2;,, ,<!Jii.{t:-e'}ci/J~1 

.· . . & ,, .. le:-" . . ~;.I,:.~ . .. . . . . 
' '> _. ~ ;' ; - ,- • ,. ' - • ' • •• • ·- ' • • I '.;. ' 

..;; 

8 

~ I , 

·: 

'< ••• • 

3,neci, vl~ 0 - saTpaBO"IHaJI HeycTOtt-: 
. '!KBaJI. traCTOTa "TOPCKOHHWC11 

. KOJie6aH1Itt;. 
·oe,..t -:- HOpMa.nl>H~ Koop)J.HHaTa 'aTmc 

. j::. I {"" _,_.,) 
"KoJie6amrfl:; </)il; . e - f - _CMOBM 
rioCTOJIHHaJl B38l!MO.D;eftcTBKJI MO.D; ~,AI 

-., ~I . . . . , 
B tJ e. sJieMeHTapHHX JitieilKax 11.M!- K_,K . 
MOJieeyJI, KOTOpruI pacctIRTHBaeTc.a: Ha. 
ocHoBe MO.D;eJIH aioM-aTOM BSBRMO,nettcTBml.-

• I 

C RCIJOJII,SOBaHlieM rrceB.norapMOlm'leCKOro 

~-· Ccl"f"l'~-------

"" C11 H10 

rrpH6JIIDKeHHH K BBe,neHKeM aqqieK~lilBHO:ii 
rapMOHH'!eCKOil: tiaCTOTH 

qo 0,1 II,) ql D,l ij5 Of, ~l 0,1 0,1 0,0 
,I __ .,· l; -- . 

2, '•z,·· ·2, , , ·. •. ,, ... - 'l 

PRc.3 • .IurnrrepcROHHH8 KpHBHe w;; -==-Jv;;-1 +_3t; <Gh>, • f' • • ~ • ' ", - ••• 

_TpaHCJimn!'.OHHWC pemeTO"IHilX. 
MO.lt_H "TopcHOHHotti, .BHYTPH-: 'sMB.tia 6HJia CBe)J,eHa i yxe pemeHHOH B 

TpeTl>e:ii r.mme.· Ha pHc.3• IlOKaSaHil . MOJieeyJISipHO:i!:. MO]]Jl )J,J1Jl ) pas..: 
. . . . ·. 2 

' . . ' . . ~ . 
,ItHCIJepcROHHile KpKBHe .D;JIS{ TpaHCJimn!'.OH- JIR"IHHX· SHatreHKtt Wt • ; 

I • . • • 

HilX pemeTOtJHHX . MO.D; C y-qeTOM me. BSSEMO- . ' . 

1
, )teiicTBIDi\ c "Topcnomioit" BHYTPeHHei!: MO,nott .D;JIS{ pasJIHtIHHX sHa.tieHH:i!:,, 

· ·. · saTpaBO'!HOit ''!aCTOTil w; : I) W f' = 0 ( CIJJIOllIHaJI Jll!Hll'.II) ; , •. .) . ·. 
· 2) wf= -q5 CM-1)2 (mTpri:C>BM Jil'IHll'.II);_3)Wl= -(39,8 CM-:-1)2 (mTpRX

IJYHKTiq>Ha.a: JIRHJUI) •. HsMeHemm. w f.. cJia60 .· CKB.SilBallTCJI. Ha SHa'!eHliUDC '!8.C
TOT B ~eHTi:,e SOHil EpKJIJIIOsHa, a rrpoBM B6Jil!SH 'tfe ~(O, 0,45; O),,J)e;rno 
YBeJil!'!lilBaeTc.a:. IlapaMeTp wf MOlltHO cMsaTl> c -:reMIJepaTypott •. Ha ocHciBe 
3KCIJ8p:HMeHTaJII,HilX ,nammx Kail:O o'~eHeHil •rrapaMeTpll MO.D;8JIII yf; . f, ll Ha 

. me OCHOBe orrpe;,.r,eJieH BH)J. IJOTe~aJia .D;JIS{ "Topc:ioHHWC".,KOJie6amrtt~. Ha 
't - ,· ' ' . ' . . 

p:Hc.4 IJOKasaHa SKCIJepRMeHTaJII,HaJI (Katto; KBa)WaTH) 11 TeopeTK'!eCKM 
' ' (,ItByxMO)lOBOe rrpR6JIRllteHHe : CIJJIOllIHM ~; , . 
. Bee BHemHHe MO]]Jl IJJillC :''.TOJ:lCKOHHa.a:" Mo.na: .. 

TpeyroJII,HKKK) 'TeMIIepa'l'ypHa.a: SaBRCRMOCTl> . 
'!aCTOTH MIII'KOft MO.D;l:l. · · , · · · .··· .. · · . , 

. . I I • ' 

Ha ocHoBeMo,neJII! rrpoBe.IieHH pac'!eTH, 

"✓,' 

2· 
/T ru./ .. 

wa ~18 

~16 

0.,, : .~ IJJIOTHOCTK \POHOHHWC COCTO~it ~ ( y) 
' • .D;JIS{ TeMIJepaTyp' B,lt8J.lll[' ;K OKOJIO (paSOBOrO, rre- ,; · ' ._,, . 

. . ·. . . . . . , . . . . . . • o.rot .. 
pexo;,.r,a. PactieTH BWmKJm CRJII,H08RSMeHeHR8' 
j (v }rr~~"~R6~emm, K TO'!Ke _,ipaSOBOrO IJe-

!"'"t: 
(lQ6L' 

1104 

,,_, 

pexo;,.r,a; SKcrrepRMeHTaJII,Hile . crreKTPil HHPH, , o.0, 
. ' . • . . . . . I . . . . l-.....£. _ _,..,....:_-="'~ 

· noJiy,Iemme . .D;JIS{· TeMIIepaTyp 77 K, 63 .K, 53 K, .: . \ 50 • 100 ,so 200 
, TIKI 

45 KR 38 K°·Tam
1
•CRJ1I,Hla: R3MeHelid He,. :>. 

o6Hapyu.im ~.-. U.Plf'DU[iiit · paoxo~e:im.a: pesyJII,- • PRc • 4. · CpaBHeHiie 3Kcrre~ 
T,aTOB JIBJI.a:eTCJI. i:rpx6JIHJteHH09TI, 'Mo;,.r,eJII! . ' pRMeHTaJIJ,mDC:. ;,.r,awmx 
aioM-;aTOM rroTetmKSfOB x :rrpeHe6pexeHRe · · '. , c · pac'!eTOM. ·;, , . ' 
B pactieTax saTyxamISM_KOJie6aHKtt .... 



,,., 

... 

/ 

, AHa.ims HH3KOt1acToTHOfi o6JiacTn 
cneKTpoB HHPH nosBOJlllJI o6HapyroITb B~· 
MlII'KOfi MO;Il;l,l B ~ IlJIOTHOCTH lp()HOHHI:lX 
COCTOmmfi, ipe3yJil>TaT IlC>Ka3aH Ha pnc,5. 
BepTHRaJ.ll,HHMII OTpe3KaMll 06osHat1eHa.cTa
TllCTHt1ecmm OIIIlI6Ka. IlYHKTllPHl¥1 JimmJI. 

OTBet1aeT 3aKOHY .Ue6a!:{, • 

,· 13 3aKJ!l[)t{emm ll3JlOllteHH OCHOBHHei,e..:. 
3ym,TaT!l pa60TH, a' B npRJIOllteHllll ,ItaHO 
KpaTKOe onncaHHe cos,naHHl:lX·nporpaMM 
o6pa60TKll. !lKCnepm4eHTaJU,HHX .IJ;aHHl:lX,. 

·· · K ·ocHoBHHM pesy.n1,TaTaM pa6oTu 
-· ,· . . · •. 

OTHOC~TCSI: , . i . , • , • • 

I) MeTO.ItR'IeCKRe R3Mepemm Ha 
cneKTpOMeTpax 'o6paTHQfi,reOMeTpllR 

- " '" . , ' ' I 

c.1~1 . . . . . YI .o-o.T,•40K• '. I 
" 

'·' 

'·' 

•.•~ 

•• 0 

T • 63K 

. ~ .... ~.,.._:;r_ ....... ·-h,.....1. ......... ~ ..... 

1 • T • 53K 

~,,~ ....... ., . .-,.~ 
~,:'' . . . :' T•45K, 

--~.---.'+~ ... ~♦'-• 
.~ /. T ;38K ·. 
-----=, ~:.~ • .__:.;._ .. ;-~ .• -.. 

", • 20 

~ [ CM~i) 

PHc.5. HnsKo~acTOTHaSI 
\ 

t1acTl> 1PYHrunm nJIOTHOcTR. 
lp()HOHHllX cocTo'mmtt .IJ;RWe~ 

' ,. HllJia B_6Jlll3H Tc, , 

K,UCOr-IA R,K,UCOr-M, Ha OCHOBe KOTOPllX 
onpe.IieJieHH roe OCHOBHHe. napaMeTpll •. 'PaCCtlllTaHa '~. paspemerum 
·cneKTPOMeTpoB; rrpaBnJil>HOCTl> pact1eTa npoBepeHa aKcnepimeHTaJ.11,HO~ 

•• ',. •• ' f ., • ~ • • - • • .,, • 

Cos.naH KOMITJieKc · nporpaMM o6pa6oTKn aKcnepnieHTaJil>HHX. ,naHHHX.- ,. ·· . . 
·•·· ( 2) · Onpe,neJielille · CTPYKTYP!l d8 -HatpTaJlll!Ja npR I2 K. Il~~asaHo,. t1T~ 

,napaMeTpll aTOM-aTOM IlOTerunraJia! BnJIMMca, no.11y,ieHHHe ,,H3 TepMO.IJ;llHaMll
tiecm ll CTPYKTYPHHX iaHHl:lX' ivui onpe,neJieHM 'KJiacca MOJieeyJISipHHX ' -
KpncTaJIJIOB np:a .'B!lccmroc { > 80 K) TeMITepaTYpax ,; xopomo"omtc!lBruoT 
HH3KOTeMIIepaTypHyll CTPYRTYPY Haq,raJIRHa. Ha OCHOBeaHamrna sa.na~:B,' , 
rapMOHHtle~KOM npne1JruJKemrn, )J,JIBdrHaqJTalllIBa C.IJ;WiaH Bl,lBO.IJ; 0 TOM,,'ITO B npe
,neJiax TOtiHOCTH MO,IJ;eJill aTOM-aTOM IlOTeHIUraJIOB HeT Heo6xo.IJ;HMOCTII IlOJI-.,. I , .. .· . • . •• • . . . . . . •. . . 
Hero, onpe,neJieHHSI CTPYKTYP!l KPHCTaJIJia npn HH3KOfiTeMITepaType.·.uocTa-

, ., . • ~, . . • • - • ~· ' , . . '. ', j . - ' . . . ' . '; ' • . I 

TOtiHO onpe,neJillTJ, HH3KOTeMITepaTypHHe .· napaMeTpll 3JieMeHTapHOfi mefiKll, 0 
• 

a . opneHTaIUilO MOJieKy-Jill . B. KPHCTaJIJie IlOJiytlaTJ,. H3. ycJI.OBM' ~HHMyMa. no- . 
TeHIUraJil>HOfi 3Heprnn. . 

3} lfaMepeHM cneKTJ>OB HHPH Bn.-0ropa.HHJIBHe :'npn.78 K :a 300 K.· 
CpaBHeHHe 3KCnepRMe~TaJ.ll,HHX cneKTPOBC pact1eTOM no'Md,neJill aTOM-STOM 
,noTeHIUraJIOB rroitasa.71;0, '!TO aTa Mo,nem, · xopomo .. o!ll1c!lBaeT · ,nnHBMliKY 
pem8Tltll He . :1,'0Jll,KO "'!llCTIDC · yrJieBo,nopo,noB, . HO , ll ,lij)yrllX apoMa;;. 
TlltleCKroc coeinmemut~ CO'A8Pllta.II!HX 'aTOMll a30Ta H, XJIOpa~< !': 

'· 4) IlpoBe.n;inmii aKcnepRMeHTOB no HHPH B .u;il~eHRJie :e: Mo,nem,HHX•pac-: 
tieTOB .IJ;llHaM:IIRH pemeTKll .IJ;Rg)eHRJia C-YtleTOM B3EU!MO.IJ;eficTBWt MelltMOJieKy~ 

· JISipHHX .. n. BHyTpRMOJI~KYJISIPHHX · KOJie6aH:il:fi. · IloJiytieHo. xopomee corJiacne • · 
pesym,TaTOB KaK ITO· IlOJIOlltemm ·. llliKOB ~': IJJIOTHOCTH:: lp()HOH~ ,, 
HllX COCTO.IIHltlt K KX .OTHOCHT8JII,HHX• lllITElHCl!BHOCTett,. Tait .,K. no lllllpllll8, · 
IIliKOB, . OTB8'!a.BJilllX_ BHYTJ>8HlmM :MO'AaM, · . . 

10 
'\ 
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·; 

'\· 

\ 

_,., 

.-l;;: 

' 
I_ ·:-

' 
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·5) IlpoBe,neIDie aKcnepHMeHTOB no ,llll'.g)pruanm HellTpOHOB H HHPH B: , . ' ,. 
4,4 -.IJ;II(pTOp,IJ;R\lieHWie .IJ;JISI T = 5 K, 80 K H 296 K. Ilo.IJ;TBepJK,D;eHO · 

'OTC]TCTB:118 gla30BOrO nepexo,na B 3TOM BemecTBe; IlpKtlKHH_ OTC]TCTBHJ! 
.nepexo.na 061:,SICHeH!l Ha OCHOBe MO,IJ;8Jil,HllX pact1eTOB.~· 
! \ ., . ' • 

6) 06McHeHKe ~ecopasMepHoro CTPYKTYPHOro giasoBoro nepexo,na B 
.KPRCTaJIJie .ItHg)eHKJia Ha ocHoBe MKKpOcKOITHt1ec1fott MO.IJ;eJIK. •. ·· 

. 7) IlpoBe,neHKe aKcnep:meHTOB no HHPH B .IJ;Rg)E!HllJie Ilpll: 'TeMITepaTy"."'. 
pax·oROJIO Tom giasoBoro nepexo,na. PesyJIJ,TaTI:l npoaHaJins:e:poBrumua 
OCHOB8 MO,IJ;eJIJ,HllX pact1eTOB. 06HS.PYJK8Hlle B cneKT,Pax HHPHB ,IJ;RWeHKJie 
Mfll'KOfi lp()HOHHOfi MO;Il;l,l,' . , 

0cHOBHH8,ll:CCJie,IJ;OBaHKSI, KCITO.l'll,30BaHHHeB',IJ;RcCepTa,qim, ony6JIKKO~ 
Baim :ri pa6oTax:' ·· ·. · '/ •' •. 
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