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1. BBEAEHI1E 

B HaC TOfl ll1ee BpeMfI npl-1naralOTCfI 3Ha41-1TeJlbHbie YCI-1JlI-1f1 AJlA I-1CCJle

AOBaHI-1f1 aMop~Horo COCTOflHI-1f1 1-1 conYTCTBYlOll1erO eMY nOJlI-1MOp~1-13Ma 

B TBepAOM COCTOfl HI-1 H aMop~oreHHblx Bell1eCTB. OAHOVi 113 4eHTpaJlbHbiX 

np06JleM flBJlfleTCfI npl-1 3TOM YCTaHOBJleHl-1e CBfl31-1 Me~AY TepMOCTPYK

TYPH~MI-1 113MeHeHI-1f1MI-1 1-1 OpraHI-13a41-1eVi 6JlI-1~HerO n OpflAKa. 60JlbWOVi 
I-1HTepeC npeACTaBJlfllOT B CBfl31-1 C 3TI-1M OpraHI-14eCKI-1e COeAI-1HeHI-1f1, 

Anfl KOTOPWX MoneKyna - CTPYKTYPH~Vi 3JleMeHT 6JlI-1*HerO nopflAKa. 
BCneACTBl-1e 3TOrO CTaHOBI-1TCfI B03MO)l(HbiM peWeHl-1e nOCTaBJleH HOVi 3a

Aa41-1 Ha MOJleKynnpHoM YPOBHe. npl-1MepOM T~KOrO nOAxuAa MOrYT 

CJlY~I-1Tb I-1CCneAOBaHI-1f1 TepMOCTpYKTYPH~X npeBpall1e HI-1G B TB epAOM 
N -/n-MeTOKCI16eH3I-1JlI-1AeH/-n-H-6YTl-1naHl-1nI-1He / M65A/ '1-5 1 B pe3ynb

TaTe aHanl-13a cneKTpOB AI-1~paK41-11-1 HeViTpOHOB 1-1 KOM61-1Haijl-10HHOro 
paCCeflHI-1f1 CBeTa 6blno YCTaHOBJleHO 15/. 4TO B TBePAOM COCTOflHl-11-1 

M66A I-1MelOTCfI ABe BeTBI-1 CTPYKTypH~X ~a3. nepBafl BeTBb, Be TBb 

MeTaCTa61-1JlbHWX MOAI-1$I-1KaUI-1Vi /BMM/, Ha6JllOAaeTCfI npl-1 HarpeBe npeA
Bapl-1TeJlbHO 6WCTp03aMOpO)l(eHHOrO HeMaTI-14eCKOro )l(I-1AKOrO KpI-1CTaJlJlD. 

06pa3YlOll1aflCfI npl-1 3TOM ~a3a Co flBJlfleT CfI OCHOBH~M COCTOAHI-1 €M 

aMOp~I-1Ka. nocne ero HarpeBa B~we TeMnepaTYPw rnflco-nepeXOAa 

~205 K/ Ha41-1HaeTCfI cepl-1f1 He06paTI-1MWX ~a30Bwx nepexoAoB, np l-1

BOAflll1l-1X K 06pa30BaHI-110 4 <!la3: ABYX "Me30<!la3" aMOP~Horo COCT Ofl

HI-1f1 / C 1 1-1 C2 / 1-1 ,QBYX Kpl-1CTaJlJll-14eCKI-1X / C3 1-1 C4 /. MeAneHH afi KPI-1

CTaJlJlI-13aUI-1f1 HeMaTI-14ecKoG ~a3bl onpeAeJlfleT BTOPY~ BeTBb CTpYK 

TYPH~X ~a3, BeTBb paBHOBeCH~X MOAI-1<!lI-1KaUI-1Vi /BPM/, COCT OAll1l1X 1-13 
ABYX KPI-1 C Tannl-14eCKI1X ~a3 C5 1-1 Ce• 06paTI-1MO nepeXOAflll1 l1X APyr 

B APyra npl-1 T - 205 K. KaK 6blJlO nOKa3aHO B pa60Te 16: MHo r OMO 

AOB~Vi nOnI-1MOp~1-13M M66A CBfl3aH C cYll1eCTBOBaHl1eM 3 TI1X ABYX BeT

BeVi, 4TO n~I-1BOAI-1T K peanl13aUI11-1 B 0 6JlaCTI-1 OT 205 AO 296 K He 

CKOnbKI-1X T3epAWX ~a3 B 3aBI-1CI-1MOCTI1 OT npeA~CTOpI1H TepMI14eCKOVi 
o6pa6oTKI-1. 6blno yCT aHOBJleHO, 4TO onpeAeJleHHylO ponb B 3 TOM I-1r

paeT 06Jler4eHHOCTb KOH~OPM~UI-10HHWX 1-13MeHeH I1~ B MoneKyne . 

CTaBfI nepeA c060Vi 3aAa4Y I-1CCJleAOBaH I-1f1 3Toro CJlO~HOrO flB Jle 
HI1f1, B HaCTOflll1eVi pa60Te M~ OC Yll1e CTBl-1nl1 cepMIO 3 KC nepl1MeHTOB no 
BOCnp0l-13BeAeHI11O H pacUJl-1peHl-11O AaHHblX pa60T 15,6 / . Ue nblO 3 n 1X 

~KCnepI-1MeHTOB 6~no: 

1/ CTaH,QapTI-13aUI-1f1 YCJlOBI-1~ TepMoo6pa6oT KI-1 o6pa34o B; 
2/ YCTaHOBJleHl1e BJlI-1f1HHA 0pl-1eHTI1PYlOll1erO MarHI1T HOr O nonfl Ha 

npOTeKaHl-1e ~a30B~x nepeXO,QOB 1-1 c Ta61-1Jll-13a4 1-11O ~a3; 

3/ 1-13Y4eHI1e 1130TonHoro 3~~eKTa B nOJl I-1 MOp~113Me M66A KaK OT

pa~eHl-1e 113MeHeHI-1Vi, npol-1cx0,Qflll1I-1X B MoneKyne npl-1 AeViTepl-1pOBaHI-1I-1; 
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41 npoaepKa 3KCnepI-IMe HT aJl bHbiX B03MOlKHOCTei1 c n eKTpOML'1 f1 .1 I<O P/\ 
B pa 6 0Te Ha I-IMnYJl bCHOM peaKTope ~EiP-2 B pe )!( I-IMe AI-I!/l paKL(~lIt 11i' 1, ' 
pOHoa. 

2 . 3 1<CnE P~ME HT 

2.1. CneK TpoMeTp 

'7/~ 3MepeH\;1A 6blIl l1 npoBeAe Hbl Ha cneK TpOMeT pe KOPA , pa6 0TaBUJeM 
no MeTOAY BpeMeHI1 npOJle Ta B AI1~pa KL(140HHOM pe~I1Me. CxeMa 3Kcne
pl1MeHT a npl-IBeAeHa Ha p l-l c . l . nY40K TenIlOBWX HeATpOHOB B MeC Te 
pac nOIlOlKeH14A 06pa 3 4a I1Mee T pa 3Mepw 4 0x8 MM2. Pa c c eA HH we OT ofi 
pa3 L( a HeATpOHW per14CT pl-lpY~TCA TpeMn SHe - AeTeKTopaM I-I , pACnUJlO
lKeHHblMI-I Ha KOH1.1e nOAB01IKHOA Ae TeKTopHoA CI1CTeMbI 151 n Oll y, I l dM~1 

20 = 19°,23° 1-1 28°. YrIlbl paCCeRHI-IA 6b1JlO1 Bbl6p<lliLI Tdl(, 'I Tut 't,l 
Al'Iana30H n epeAaHHblX l'IMnYIlbCOS Q = 1, So!.? 1\ -L (Q 'til. t:!iuCl , I IlL' 
)., - AJlI-IHa BonHbl Hei1TpoHal COOTI1CrCrUou"rl l\mlll , 1~1 rll';\II, 111111 \I( I1 M 
K MaKCI-IMYMY naAalOulcro CnC I(T['l tJ. OClJ'l'tlIII, III li ll 111111. 111 111,1 (l UXU.l

TblBaJla I-IIITepSan OT 0 ,3 ~ - I 110 I,) 1\ 1 { 1I,111I/'IU(' III1<"1 \~l (l .0,03 . 
KOnnl-lMa UI4A nallillOUlI'l (I 1>1 pdC.U' l1 l l1 tof'n 11ylH fill \ Il!. I ,,,\lilith, j{V 
nOTOI( HCi1 TPOI-lt1B II,' l)llp,,~q l I1 flll MOUI' II I,. 111 III , II' \tl p.1 I "lU I tele I :)S
mw 2,5.1 0 7 HIt/oil!· (:. 1I.1I(Unll"I IIH' Il oI lltllol)l III YIIII' \ 111""IIIl!" ,\lIP I 
ueneeoi1 aBTOIi OMIWlf (' 11C lL' M(Jit. 11.11 llTtll\lIl ' lItlll li " \ 1. \11/111) I" 1{l\tll\ lC 
YnpaSIleHl1e 3I(CnLp~tl1t:'1l1()M npl1 l1C1W1J IUll. 1111.1,,,'11/ ' tl lll<Pll HilI 
TPA- LC 8 ' , a 3ClTL'M ~1~1I111- 3nt' TlT lld UI L O(IJI"filJ lI(oI pI 'Y'II,t li on 
1-13MepeHI-li1 COCTonnd a Ubl'lIttd lll Ht 11.J tI,lI(llfl III 'IIIIW( II t>P/~IIIJfllltl ill tl,IX 

AaHHblX $OHa , C03Ai)aQ~MO I FJ KI)110C f ,I IQM <.. K('IIII t'It H l..' flC1M "JIll ,,11 '''13 1.1a, 
11 noc neAYI01l\l'IM Aenelll-lCM 11X 110'1 CnI..'K rr P,'CC~'AHI1A 0 r 0 ,' 11,1/11111. xo 
pOWO nepeAalOfl\IIIi1 CIlOPMY n.)AJIOI'IC r o lIa oGpa 3C L( CnCI(T P,' lIcl-.r pUllnu . 

2.2 . 06pa34bl 

06pa 3L(~, I-ICC JleAOBaHH~e B HClcToMwe~ pa60Te, nOMe~anl4Cb B aJl~
Ml'IHl>1e B ~i1 1(0H Te~Hep, KOTop~i1 npeACTasnRn c 060i1 nnOCKY~ r epMeTl'I4
HO ynIloTHeHHYIO aMnyny C pa3MepaMI-I SOx lOx2 MM2. AnR YMeHbUJeH~A 
TOJlfl\ I-IHbl np~ I1C CneAOBaH01I-1 npOTl-lpOBaHHoro 06pa3L(a B aMnyny 6wna 
BC TaBneHa aIl~MIIIHl1eBaA nnaCTI-IHa TOTlfl\I-IHOH I MM. KOHTei1Hep C 0 6
pa3 110M p a 3Me1l\aIlCFI B TepMOCTaTe, o6ecne4111BalOUleM cTa6I-1nI-l3al.l~~ 

TeMnepa T yp~ C T04HOCTb~ 0,1 0 B ~HTepBaIle 80-320 K, TepMocTaT 
YCTaHaSJlI1BanCR Ha rOHI10MeTpe C AI-ICTaH1.1110HHblM ynpaSneHl-leM AnA 
O1ccn e AOBaHl'IR Opl-le HTa L( IIIoHH~X 3¢ctleI(TOB. npl1rOTOBneHl'Ie 06pa340B, 
B OC HOBHOM, oC Y1l\eC TBIlRIlOCb no Me TOAI1Ke, on01caHHoi1 B pa60Te 'ft! 
IlaMI4 I-IC C IleAOBaH~ 4eT~pe ~30TonOMepa /~MI H6~A: HeAe~Tep14pOBaH

Hhl~ M6 6A-Ao III Aei1Tepl-lpOBaH H~e M561\-A a, -At2~ -A 20 ·CTPYKTypa 
11 Ha3SaHI1R 1130TOnOMepOB MoneKyn npl4BeAeHbl Ha PI1C _2. 

OCHoBHoe aMop!/lHoe COC TOR HI-le H66A-Ao (Co ) AOCTlllraJlOCb 6b1CT
PblM OXJla lKAe HllleM(- 2 00° /MIIIH) 06pa3L(a 1-13 1130TpOnHOl1 Illll60 HeMa HI
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2,3,5,6.ll 4/ - n -H -6YTHnaHlmJ1H~ CO H\ H H\
-Q-c O I H 

2 ,3,5,6-A4/MBEA-As / ; N -/n3' 0 H= /r- -CO, CO 
2- \ \ / ,MeTOKC I1-ll - 6e H3 HJlHAeH/- n -H 

3 J ~ ~ H CO
2 

CO) 

6YTI'lII-ll g-aHHnI1H I HEEA-ll 12/ ; DID 

ODD D
N-I n -Me ·r OKCH-n s-6eH3H.JTFlAeH- CD \ 1 \ 1 


2 , 3,S,6-n4 /-n - H-6 YTHn-Ug - 3' D~~ "H=N-o~-C02 CO
2
~ - \ / \

aHl1nHH-2, 3,5, 6-n 4 IM.B5A-n20 I . rf '0 r:! '0 COl CD 
J 

4ecKoi1 )l{I-IAKoKpl-lcTaIlIlI14ecKoi1 ¢a3bl AO Te Mn e paTYPbl So K Oo, 4aCH14HO 

ynopRA04eHH~e ¢a3~ C 1 11 1-1 MeTacTa6l1IlbH~e Kpl1CTannlll4ecKllle C
C 2 3 

1-1 C4 BMM nonY4aIlI-ICb B I1HTepBaIle 205-296 K npl1 HarpeBe 06pa34a 

1-13 ¢a3bl Co. TaK KaK ¢a30Bble nepeXOAbl OT C 1 AO RBIlAIOTCA He06C 4 
paTI1MbIMI1, Ka)l{AaR 1-13 3TI1X ~a3 coxpaHFle'TCA npl1 OXna)l{AeHIIII-I 06pa34a 
AO TeMnepaTYPbl )l{IIIAKOrO a30Ta, 3TO AaeT B03MO)l{HOCTb npOBeCTI-I 113
MepeHIIIR 3H1X cpa3 npl1 T = 80 K. CTa611IlbHbie Kpl1CTaJlIll14eCK I1e cpa
3~ C5 11 Ce BPM n o nY4aIlIIICb nYTeM MeAJleHHOrO OXIla)l{AeHI1A(_200 /4 ) 
06pa3ua 113 HeMaTI14 eCKO~ cpa3bl. KpI-ICTaJlJlI13aL(I-IR )l{I1AKOrO KpIIICTa n Ila 
npoI-ICXO.£\I1Ila npl1- 294 K, AaBaR !/la3Y C6 , npl1 T _ 205 K cpa3a C 066 
paTI-IM O ne peXOAIIIIla B <\la3Y C5 . nORBJleHl-le 11 cTa6I1IlI13aL(l1F1 Bcex ¢a3 
KOHTpOnl-lpOBanl-l Cb no KapTI-IHe Al-lcppaKL(I-II-I. B~BeAeHHoi1 Ha 3 KpaH 
rpacpl-l4eCKOro AI1 CnIle R. KalKAaA ¢a3a B~AeplKl-IBaIla C b B Te4 eH I1e 20
60 MI-IH npl1 TeMn e paType ee cY1l\eCTBOBaHI-IR C L(eIlblO nOJlHoi1 cTa6l1nl1
3a41111 nepeA OXIlalKAe H01eM AO 80 1(. HecMoTpR Ha 6onbwoi1 HeKorepeHT
H~i1 CPOH OT 06pa34a M65A- A o,4eTKl>1e AI1¢paKUI-IOHH~e KapTI1H~ nony
4eH~ AIlR Bcex ¢a3 . TepMorpaMMa M55A-A o npeACTaBIleHa Ha plllc.3. 
TepMorpaMMw OCTaIlbH~X ~M 6~JlI1 I-ICCJleAOBaHhl aHaIlorlll 4HhlM 06pa30M. 
OKa3aIlocb, 4TO B 06IlaCTI1 CYfl\eCTBOBaHI-IA 7 TBepA~X ¢a3 M55A-A o 
B Ka)l{AOM ~1M 6blno 06HapY)t(eHo TaKlKe 7 !/la 3 , 11 ~\elKAY TBepAbll~1-I ¢a-
3aMI-I ~M MO)l{HO YCTaHOBI-ITb OAH03Ha4Hoe COOTBe TC TBl1e. TeMnepaTYp~ 
!/la30B~x nepeXOAOB 11 I1HTepeanhl CYfl\eC TB OBa Hl'IR !/la3 I1CCIleAOBaHH~X 

* KaK nOKa3anH HegasHHe KanOpHMeTp~eCKHe Hcc negOBaHHH / 61, 
TeWIepaTypa rnRco-rrepex oga MEEA- A O - 205 K. 
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PHc.3 . TepM01' r>a~a li>a30BbTX CO!": ' I mlllllii 

}IEEA-TI O' 

HM npHBeAeH~ B Ta6n. l . $a30Bwe nepe
XOA~ scex Be~ecTB pa3M~T~, H T04
HOCTb onpeAeneHHR TeMnepaTYP, OTBe-
4a~~HX rpaHH4aM 0 6naCTH cy~ecTBoBa

HHn, He npeB~waeT 3-5~ 
KaK BHAHO H3 Ta6nH4bl, TeMnepa

Typ~ ~a30BWX n epeXOAOB. B OCHOBHOM, 
6nH3KH . OAHaKo TeMnepaTypH~e HHTCP
Banbl oGnac Tei1 cy~ecTBo8aHHIl <!lil3 C I 
'" C2 YMel;b WillOTCll B P"'AY 11rl Mllr,I\-.l\s. 
-1l 12 '" 11 eo . 13 npOTlHlOflOnOH(1I0C 1 b ::no

My H'Mn ep"''-yp l lI ,ll' IUtl l' IlIl Olm.1 !..YUIIJCT 
nO(l;"l11I1I1 Cia I I (:1 y n l'J1Illllllldlfl l1 II. 

' l .. r'JII !I\i'l I 

T I'M II l'P,1 'I'Y fl ll t.lI · OI'}I.l l· I II e Vll ll'e ' 1IIelllnll ll ~ 1 el'd I II " III ) P I II ·' 

II"I(tTnllll~II ' \, .I )( ~1r.1:/\ 

~asa .Ira .Ilo ./tt? ~Q 
06.nacTl> 06Jl8CT.b 06J11lCTI. 06Jl8CTI> 

CJ1II80 TBOBa: .oT cYDleCTBO- AT CY1IIOOT A'r OYlllOCT .04 T 
lDUl BIUUIJI BOBallIJl DOJ)(UUUl 

Co ( 205 I. 2m i..2ff7 i. 2m 

C1 205-215 10 207-215 8 207-215 B "07-213 6 

C2 215-245 30 215-238 23 215-226 II 213-226 13 

C3 245-265 20 238-255 17 226-255 29 226-258 32 

C4 265-294 29 255-294 39 255-295 39 258-294 36 

°5 <205 <205 (205 <205 

C6 205-294 89 205-294 89 205-294 89 205-294 89 

c.\. rna 

I 
\,,- Co 

c, 

)~~Li, 
J-)lJ~. 
os 12 16 20 

Q[A-'J 

cf 1Jo 

I 

~~o 


-~, 


~2 


~J 


L . 
~Cs 

6A C
 
J I I I I I I I ' I I

a8 12 16 20 


QfA-'] 


2.3. Pe3YJlbTaTbi 

Ha p"'C. 4a nOKa 3a Hbl cOB o KynHocH1 A",q,paKTorpaMM c eM'" TBep/lhl 
<!la 3 H66A-.l\o, nonY4eHHbiX [3 HacToRllle i1 pa6oTe . .l\n fl cpa SHeHI-1R 1101 
p",c.46 npHBeAeHbl pe 3y n b TaTbl , nonY4 eHHbie paHee Ha TpeXOCIlIU\ 

4 

PHC. 4. llHcjJpaKTOrpaMMbl pa3nH'lHblX <Pa s MEEA- ll ' al 3Kcneo 
pHMeHT KOPA, MarHHTHoe none H = 0, T = 80 K . 61 lla lflible 

Hccnep;oBaHHH Ha TpeXOCHOM cneKTpoMeTpe II.H¢lH BAlI I S .6 
H = 7 K3, T = SO K. 
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16 a. CD 1)0 H=: 7K3 
o H=O I

f\ 1I f\ 
Co ~I~~. 

C. 
\1 
~ 

c 

-----Sc 

c, c, 

c. 
'-----'-::-;:---''----':',..,L-J-_ I I I 1 I ! JL.-.L....-=-'-~'.J- ' ,~4 J OB 12 15 ZO L I os 11 f5 20 

Q[Jr1JQ [1\-1J 
PHC. 5 . lllftiJ paKTOr paM~lbl pa3fll1'!lIbTX tiJa3 MEBA- llO' T 80 K. 
a/ H = 0; 6/ H = 7 K3 . 

/5/
CneKTpOMeT pe CTa~~OHapHOrO peaKTO pa UH$H BAH . Cpa BHeHMe pe
3YIl bT a ToB nOKa3blsaeT, 4T O AHc1JpaKTo r paM MbI 06e~x 3K cn e p IIIMefH aI1b 
H~X cep~~ B OCHOBHOM cOBn aAa~T . Pa3n H4Hn B pacn peAeneHM~ HH 
TeHcI-1BHo c Te~ Ha AHcp pa KTor paMMax ¢a3 C 2 M C 3 c BR3aH bI, Ka K 3TO 
Gy~eT BMAHO M3 Aanb He~Wer O, C HCnOnb30Ba~HeM HeH yneBora Mar 
HW THoro nann B 3KcnepMMeHTe Ha peaKTope U~.~ BAH . Pa3I1M4~R 
B CTpYK Type OC HOBHhlX n MKOB AI~¢paKTorpaMM cpa3 C5 H Ce oGycnoB
neH bI pasnM4HwM pa3peweHweM Hcnonb 30BaHHblX cne KTpoM 01pno. TaKwM 
o6 pa30M, npeAcTaBneHH a A ce pHA pe 3ynbTaTOB AeMrnICT nHry~T Xopo

6 

WHe 3KcnepMMeHTanbHble B03MOMHOCTH cneKTpOMeTpa KOPA Ha peaKTope 
H6P-2 AnA AM¢paK~MoHHblX M3MepeHMA co cpeAHe~ pa3pewa~~e~ cnoc06
HOCTblO. 

H3BeCTHO, 4TO AnA nOBblweHMA MHTeHCMBHOCTM pacceAHHblx OT 06
pa3~a He~TpoHoB M ~ccneA08aHMA opMeHTa~MOHHbIX 3c1>¢eKToB / 5 / MC
xOAHble *MAKnKpMcTannM4ecKMe 06pa3~bI M66A nOMe~alOTcA B MarHMTHoe 
none. Bonpoc 0 BnMAHMM MarHMTHoro nonA Ha TepMOCTPYKTYPHble npe
Bpa~eH~A B M66A MccneAOBaH B HaCTOA~e~ pa60Te B pa3nM4HblX $a
3ax M6~A-Ao' Pe3ynbTaTbi npeACTaBneHbI Ha pMc.5. KaK B~AHO M3 PM
CYHKa, npMno*e HMe nonA B 7 K3 He MeHAeT AM¢paKTorpaMMbI ¢a3 Co 

M C4 . AnA ¢a3bl C1 Ha6nlOAaeTcR HeKOTopoe cy*eH~e ~eHTpanbHoroC2 
nMKa, 4TO n03BonAeT BblABMTb conYTcTBYlOlllMH nMK np~ Q:: 1 ,6 'A-1. 

B ¢a3e Ca np~no*eHMe nonA He M3MeHAeT 4Mc na nMKOB, HO BnMAeT 
Ha pacnpeAe neHMe MHTeHC~BHOCTM Me*AY HMMM. Bn MA HMe MarHMTHoro 
nonA Ha ¢a3bl C1 M Cs MccneAoBaHO TaK*e MAnA M66A- As /pMc.6/. 
nO-BMAMMOMY, B 3TMX ¢a3ax opMe HTa~MOHHblA nopRAOK HeYCTO~4MB 
M OTKnMKaeTCA Ha M3MeHeHMe opMeHTMpYIO~ero MarHMTHoro nonR. 

BTOPO~ Bonpoc CBA3aH C BnMA
1I1O,C)10.1 0. C, I HM eM MCXOAHOH BbiCOKOTeMnepaTYPHOH 

H · 0 ¢a3b1 /MMeeTCA B BMAY *MAKMH KP H
CTann /~K/ MnM H30TponHaA *MA
KOCTb /H~// Ha MccneAyeMbI~ nonH~~ MOP¢H3M. npM AOCT~rHYTblX B Ha
CTOAllleA pa60Te CKOPOCTAX oxna*
AeH~A B 200o /M~H OTn~4M~ B AM¢
paKTorpaMMax M66A-A TBepAbiX ¢a3Ji o 
(C -C )BMH npM M3MeHeHMM Ha4anb 

08 1.2 16 2.0 a! .&:~ 0.8 \2 U 20 0 t! 'J O 4
HO~ TeMn e paTYPbl 06pa3~a OT 296 K 

PHc.6 . lllftiJpaKTorpaMMbl C 1 /a/ /mK/ AD 320 K /HM/ 3a¢ MKCMpOBaTb 
If /6/ lj,Ja3 MBEA-ll s, T He YAanOCb.Cs 
= 80 K, H = 2, 5 K3. AM¢paKTorpaMMbI nonHo r o Ha60pa 

CTPYKTYPHblX ¢a3 HH M66A-A o M-ns 
npeAcTaBneHbI Ha pMc.7. CpaBHeHMe npMBeAeHHblx AaHHblx nOKa3~BaeT, 
4TO: 1/ Bce ¢a3b1, 06Hapy~eHHble B M66A-~o' CYllleC TB YDT M B M66A
ns; 2/ BO Bcex cpa3ax M65A-A s B AononHeHMe K A~c1JpaKTo r paMMaM 
M56A-no Ha6nlOAaeTcA nOABneHMe HOBoro WMpOKoro nMK a co CTPYK
TYPO~ BblRBneHHoro / ¢a 3bl .Gs M C6 / MnM HaMe4alO~erOCA /cpa3a C4 /o 
Ay6neTa B 06nacTM Q::: 2A-.l ·; 3/ B c!la3ax C2 , C 3 ..., g4 M661\ - ,L\s 
B03H~KaeT TaK*e HOBaA CTpYKTypa B o6naCT~ Q -::. 0 . 8 A -1 , B (\ja 3ax 

M C6 B 3TO~ 06naCTM npoMcxoAMT YCMneHMe MH oeHcMBHoCT~ np~C5 
Ae~Tep~poBaHMM, M B03H~KaIOT n~K~ np M Q= 1, 1 A:- I 

ConocTaBneHMe AM¢paKTorpaMM pa3nM4H blX HM Anfl Ka*Ao~ (\ja3b1 
BMM npoBeAeHo Ha PMc.8-12. B Ta6n . 2 npM BeAeHbl nonOlKeH Mfl nMKOB 
AM¢P~K~MM Bcex <!la3 MccneAoBaHHblX \11M B o6nacT ~ Q OT 0 .3 AO 
2,5 A- t

. KaK BMAHO ~3 pMc.8-12 ~ ~3 Ta6nM~bI 2, np~BeAeHHoe BbI
we cpaBHMTenbHoe onMcaHMe AM¢paKTorpaMM HM M66A-A o M -As Mo*eT 
6~Tb B 3Ha4MTenbHoA CTeneH~ pacnpOCTpaHeHO M Ha \11M M66A-A 12 
M -A20' B TO *e BpeMA, AM¢paKTorpaMMbI OT H65A-A 12 OTnM4alOTCA 
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08 12 20 

Q[A"] o[A'] 

PHc.7 • .llHcPpaKTorpaMHbl pa3JJHLIHbIX cPa3 1130TonOMepOB HBBA-)]o 
11 - .lls; H = 0, T = 80 K, KpOHe -cPa 3 , H3Me pe JIIlbD{ C s 

npH T = 260 K. 
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I C,~ I ~ 

DD~ DOt
D8~ 


D12~ 
 ::,L020 D,~}j~ 
0.5 1,0 1,5 2,0 2,5 -,] D,S 1.0 1,5 2D 

2,5 a[A-10rA

PYle. 8. J\l1cPpaKTor p at-1r.1!:» Co -cPa 3 PYlc.9. To ~e , 4TO YI Ha pl1 c .8 , 
~eTwpex Yl 30TOn OMe pOB MSEA, ,l].JlH C1-cPCl3. 
H= 0, T= 801<. 

OT A~¢paKTorpaMM OT M55A-D O He3HaY~TenbHO. TaK~M o6pa30M, npOBe 
AeHH~e ~ccneAOBaH~R yCTaHoB~n~ 60nbwoe CXOACTBO A~$paKTorpaMM 
BHYTP~ nap HM /M55A-n o ~ -D I2 / ~ /M55A-n ~ -n20 /.s 

05CY~DEHHE PE3YflbTATOB 

TaK KaK Mone Kyna M66A AOCTaT04HO An~HHa ~ COCTO~T ~3 4eTKO 
B~AenReM~X CTPYKTYPH~X $parMeHTOB /6eH30nbH~e Konb~a, a30MeT~
HOB~~ MOCT~K ~ KOH~eB~e MeTOKC~- ~ 6YT~nbH~e rpynn~/ , TO Ka3a
nOCb eCTeCTBeHH~M HayaTb 06CY*AeH~e A~~paK TorpaMM ~ccneAOBaH H ~X 

~H C aHan~3a ~3MeHeH~R aMnn~TYA~ KorepeHTHoro pacceRH~R 3T~X 
rpynn Mone Kyn~ np~ Ae RTep~pOBaH~~, KaK 3TO AenaeTCR, Hanp~Mep, 
np~ aHan~3e CTpyK TYP~ 6enKOB~X MoneK yn. 3T~ AaHH~e AnR ~c
cneAOBaHH~X HM np~BeAeH~ B Ta6n.3. H3 T a6n~ ~~ B~AHO, 4TO 6 eH
30nbHhle Konb~a B M55A-D o ~Me~T MaKC~ManbHy~ nap~~anbHy~ aMnn~

TYAY. B TO ~e BpeMR MaKC~ManbHoe ~3MeHeH~e na p~~anbH~X aMnn~TYA 
np~ Ae~ Tep~pOBaH~~ Ha6n~AaeTCR AnR KOH~eB~X MeTOKC~- ~ 6YT~nb

H~X r pynn. Ecn~ npeAnonO*~Tb, 4TO KapT~Ha pacceRH~R onpeAenReTCR, 
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Ta6mll\a 2 
o 1 


I10JlOJl(eHWI ,LIl1lPpaKl\HOHHbIX rrl1KOB Q IA - I ,LIJlH 11 3 0TOrrOMe pOB MEEA 


fi 

Co 	 Cl C2 C3 Col C5 C6 Do I \ _ C2 

DOJLC3
1,48 	 1,47 0,37 0,39 0,34 1,96 0,91 0,91 2,05 '-- 

1,61 	 1,42 1,35 0,93 2,25 1,39 1,03 

1,69 1,51 1,26 1,47 1,13
J\) 0.l}A2,02 	 1,62 1 ,35 1,59 1,39 0.» 

1,95 	 1,48 1,73 1,52 

1,53 2,04 1,65 


0,94 o,l D12~L
1,47 0,39 0,37 0,40 1,36 0,34 1,02 0,38 0,38 
1,95 1,33 0,74 0,79 1,43 0,40 1,15 0 ,75 0,75 

1,48 0,91 0,84 1,52 0,52 1,28 0,93 0,93 
.n8 1,62 1,43 0,91 1,64 0 ,55 1,37 1,39 1,41 0~J;A0,j0l

1,98 l,n 1,12 1,96 0,58 1,48 1,44 1,51 

2,04 1,19 2,05 0,69 1,54 1,72 1,69 


0,77 1,97 2,04 2,04 

1,0 1,5 2,0 	 D,S 1,0 1.5 2,00,86 2,23 	 0,5 2,5 0[1 ') 2.5 C[A·') 

PHc .IO. To 	lKe , 
1,49 	 1,29 0,37 0,34 1,30 0,34 1,07 0,37 1,62 0,34 1,39 ,LIJlff C2-lPa 3. 

1,46 0,91 0,40 1,52 0,58 1,16 0,94 1,73 0,37 1,45 
1,51 1,43 0,84 1,63 0,69 1,28 1,03 2,07 0,69 1,53 
1,97 	 1,52 0 ,91 1,87 0,77 1,37 1,14 2,23 0,75 1,67 

1,69 1,02 2,05 0,85 1,51 1,20 0,92 1,72 I1apl\l1aJlbHbJenI2 
2,06 1,08 0,91 1,63 1,37 1,04 2,05 


1,13 0,94 1,69 1,47 1,17 

1,84 
 (H.3 0 
2,04 ~ 

0,12 

0,34 
CH~ 01,49 1,29 0,73 0,84 1,95 0,94 1,59 0,74 1,61 0,55 1,66 lla 

1,95 1,47 0,90 0,91 2,06 1,07 1,70 0,93 1,72 0,73 1,87 0,12 
1,54 1, 44 1,14 2,34 1,13 1,84 1,03 1,85 0,92 1,98 

Jlzo 1 ,98 1,58 1,29 1,28 2 ,00 1,13 2,04 0,98 2,0'7 C 0,3 D
1,70 1,36 1,38 2,30 1,36 1,ra 2,34 1II2 

3,252,04 	 1,51 1,50 1,46 1,39 
1,64 1.56 1,55 1,53 

3lIzo 	
CD 0 

3,25 
10 

~TO Ha pHc.8, Pl1c .ll. T o Jl(e, ~TO 11 Ha pHc.8, 

,LIJlff C3 - lPa3 • 

T a 6 ID1l\a 3 

m-IITJlI1TY,LIhl KorepeHTHoro p aCCe 5lHI151 B MoncKynax 
1i.30TOrrO~1e pOB MBBA Ix 10 -12c ...1! 

- C6 H,,- - N =CH- - Ct, HIt - -C",Htj 

2,49 1,23 2,49 -0,71 

-C6t{)1t - -N=C}/- -c6 "2>", -CI(Hg 


6,66 1,23 6,66 -O,?! 


I 

-CIS #-11(- -N-=C}/- -C6 J.1'( - elf '1>9 

2,49 1,23 2,49 8,66 

-C,'Dt,- -N:.C}/- -C(,'DI(- - C"Vg 

6,66 1,23 6.66 8,66 
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012 

PHc.1 2 , To ~e, QTO H Ha ·pHc.8, 
AJIH C4 - ¢a3 . 

D,I 
CI, 

r llaBHblM o6pa30M, aTOMaMIli 6eH30llbDO 
HbiX Koneu M a30MeTiliHOBoro MOCTMKa 
oTAenbHo~ MoneKynbl, TO 3TO AOlllKHO 
6b1no n pMoeCTM K MaKCMManbHOMY pa3
nlli~ l-1~ AM!I>paKTorpaMM BHyTpH nap I-1M 
IM5EiA -,[10 H - Al21 H IMf)6A- A 8 H 
-n20/. Ho HMeHHO AnA 3THX nap HM 
OTnM~HA MMHMManbHbI, KaK 3TO BViAHO 
1-13 pVic.8-12 H Ta6n.2. 3TO HeCOOT
BeTCTBHC CBHAeTenbcTByeT, nO-BVi
AHMOMY, 0 TOM, ~TO AM!I>paKUMoHHble~~~ KapTHHbI B HaweM cnY4ae onpeAellAtOT
CA nHOO pacceAHVieM Ha KOH4eB~X 

rpynnax H B C lly~ae MEiEiA-A o' nl-16oo20JvJ~ pacceAHHe npOViC XOAHT He Ha OTAenb
HbiX MoneKyna x , a Ha KonneKTMBe MO
neKyn. PacnonOlKeHHe MoneKyn npH 
3TOM , BepOATHO, TaKOBO, 4TO pac

05 	 1.0 15 2.0 	 2.5 0[t,] ceAHMe OT aTOMOB, BXOAAIl1HX B KOH
ueBble rpynnbl pa3nH4Hblx MoneKyn, 

npoHcxoAHT S ycnoBMAx S3aHMHO~ KOMneHcaUHH. AnA KonH4eCTBeH
Horo onMcaHHA Ha6ntOAaeMoro H30TonM~eCKoro 3¢¢eKTa B AH!I>paKUMoH
HO~ KapTMHe Heo6xoAViMO paCCMOTpeTb pa3nH~Hble MOAenM B3aMMHoro 
pacnonolKeHHA MOlleKyn Mf)EiA B pa3nH~HblX ¢a3ax C Y4eToM H3MeHeHViA 
HX CTPYKTYPbl. 3TO npeAnOllaraeTCA OCYllleCTBViTb B 6nHlKa~weM 6YAY
llleM. 

3. 	 BblBonbl 

I-1TorM npOBeAeHHO~ cepHH 3KcnepMMeHTOB 3aKntO~atOTcA B cneAYtO
lI\eM: 

al YCTaHoBneHo, ~TO cneKTpOMeTp I<OPA B pe)!(MMe ynpyroro pac
CeAHI-1A BnonHe npMroAeH AnA MccneAOBaHHM AHlIlpaK4ViOHH~X ADne
HHA onMcaHHoro Bblwe xapaKTepa. 

61 I-1ccneAoBaHo BnMAHHe opMeHTHpytOlI\ero MarHMTHoro nOllA Ha 
CTPYKTypy pa3nH~HblX lIla3 M55A. YCTaHOBneHO, 4TO AnA ~a3 Co ICe 
MC4 op",eHTMpytOlI\ee .Aei1cTBMe nonA CKa3b1BaeTCA nViWb Ha MaKpo
crpYKType 06pa3UOB lopHeHTMpoBaHHble 6nOKH - YBenM4eHHe HHTeH
CHBHOCTM nMKoB/. npeAnonaraeTCA, ~TO none BnHAeT Ha opHeHTa-
UMOHH~i1 nopAAOK B lila 3ax C 1 M C3 . 0 

BI B~ACHeHO, 4TO npM CKOPOCTH oxnalKAeHHA - 200 IMHH M30Tpon
HaA lKMAKOCTb ycneBaeT npeTepneTb $a30B~A nepexoA B HeMaTM4e
CKYtO lKMAKOKpMCTannl-1~eCKY~ lIla3Y, BcneAcTBMe 3Toro npH 3TOA CKO

12 

POCT Vi oXllalKAeHViA nocneAOSaTeJlbHOCTb nOlly~ a tOlllViXcfl TsepAblx !l>a3 
He 3a SViCViT OT ViCXOAHOM TeMnepaTYp~ 06 pa3ua . 

r / Bocn pOVi3seAeHbi Vi pa CWVipe Hbl 06llac TVi I-1CClleAOBaHHblX Q AllA 
M6EiA-Ao no c paSHe Hl-1tO C pa50TaMVi 15.61. 

AI npoBeAeHO cpasHIliTellbHoe ViCClleAOBaHHe AVi~paK4ViVi Ha 4eT~pex 
AeATepoM30TonoMepax M~6A: M66A-~0, -As, -~12 1-1 -/\eo YCTaHOS
lleHO, ~TO no 3KcnepViMeHTall b l~blM AaHHblM 3TVi Sell1e CTSa MorYT GblTb 
crpynnHpoBaHbl nonapl~o: Itlf)GA-A o Vi -~121 Vi IM6EiA-A s Vi -,ueo / . 
AI-1¢paKTOrpaMM~ ~M , BXOAAIllI-1X S na py, OTll 1-14atOTcA He3Ha~I-1Tellb HO 
1-1 CYll1eC TseHHO pa3HATCA OT AI-1¢ paKTOr paMM ~M APyrOM nap~. 

el Ha OCHOSaHllil-1 3TI-1X AaHH~X 1-1 a Hall1-1 3a Vi3MeHeHHA napUViallbH~X 
aMnllViTYA OTAellbHblX CTpYKTYPHblX <)lparMeHTOS MoneKynbl M1> 6/\ CAe llaH 
B~SOA 0 TOM, ~TO pacceAHMe He~TPOHOB B MccneAyeM~x !l>a3ax ocy
llleCTs nAeTCA n l-160 aHcaM6neM MoneKyn , nlli60 rnaBH~A BKnaA B pac
ceAHMe BHOCAT a TOM~ KOHueSblX r pynn , 
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