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Bae.q,8HH8 

P8Hee Hawt 6WIH rIpOSe,It8HH HCCne,nOS8HHR CTpyKTypbl H ,I1HH8MHKH pe
W8TRH 4 ,4-,ItH<In'0p,IlH4Je~,a <A~) rrpa lflHKCHpOS8HHHX TeMnepaTypax - 120 
H 5K COOTSeTCTBeHHO I. . 

p 

OCHOBHaR ~8nb HacTO~R pa60TN cOCTORna B HayqeHHH TeMnepaTyp
HoR saBHCHMOCTH TennOeMKOCTH H ee HHTep'npeT~H Ha OCHOBe CneKT
panbHHX xapaKTepHCTHK, nOnytreHHNX B /17. fl3MepeHHR C p( T ) ,nn1l 

~~ 6HnH orpaHH~eHH HHTepBa1IOM TeMnepaTyp 4,2 - 100 R, B KOTOpOM 
OCHOBHOR BKn~ B TennOeMKOCTb opraHH~eCKOro MoneKynRpHoro KpHcTanna 
,It8IJT BHelllHHe KOn868HHR. B yKasSHHOM HHTepsan8 T8MnepaTyp 6H1IH npose
,It8HH ,nonOnHHTenbHHe HaM8peHHR nnOTHOCTH ~HOHHNX COCTORHHA H .nH~

~HH H8RTpoHOB )PUI ~~. 

aTO n03BonHno paCCNOTp8Tb BnHRHHe TeMnepaT~ Ha oc06eHHOCTH 
,ItHHaMHKH ~~. B 06c~eHHH npoBOAHTCR cpàBHeHH8 c 8HanOrH~H ,naM
HNWH ,ItnH HaOCTpyKTYPHoro KpHCTanna ,I1H~HHna. 

I. TennoeMKocTb ~ B 06nacTH TeNnepaTyp 4.2 - 100 K 

Hawep8HH1I Tenn08WKOCTH nonHKpHcTan~HqeCKOrO ~~ B 06nacTH TeM
nepaTyp 4,2 - 100 R npose,neHH N8TO,ItOM ~a6aTKqeCROR KanOpHMeTpHH 
na yCT8.HOSKe, OIlHC8HHOR paaee /2/. Ilepen H3MepeHHHMH oõpaseu Otm
~CR cy6n51N~8R B BaKyyMe. AnR ROHTponn QHCTOTH H O,ItHOpo,ItHOCTH 
06pa3Qa aa M51KpoK8JIOpHNeTpe ACM-2M 6H1Ia CHRTa KpHB8Jl naaazenaa, Ha 
KpHsoR npa t, a 880C sa4MRCHpOBSH 0,ftKH OCT~ MaKCHMylf, tfl'0 CBH,Ite
T8nbcTByeT 06 OAK~HOCTH CHCTaM~. . 

06pa38~ aarpyz8JICR B we~ KaJIOpHMeTp, BHY'rpeHHM nOBépx.HOCTb 
KOToporo no~a nOnHN8pK30BQHHHN naKOM. 3arPY3Ka H r8pYeTH3~R 

KanOpHM8Tpa OC~CTBnRnHCb B 60RCe B aTMoc4epe raso06pa3HOrO He. 
Macca 06pa3Q& 1l\..o = 6,836 r (51nH 0,0359 MOlIb:). CooTHoweHH8 BKlIa,nOB 
T8nnoeWROCT51 06pasQ& R CyMMapHoR TennoeMKOCTH CHCTeNN 06pa3e~ 
K8JIOpHM8Tp COCTaBn.RST oxoao ?~ ,nnR T = lOR H 43% ,ItnR T = 6OK. 
,If,1IH H8Mepewm TeMIIepaTYPu HCn0Jil>30BaHU KaJmÓpOB8J'UiHe r8pMa.lm8BIDt 

('rer-I, Ro = 80 OM) 11 IIJIB.THHOBWl (TCIIH-2B, Ro = 49,825 OM) T8]?MOM8T

pu COnpOTHBH8HHH.r8PM8HH8BIDt T8]?MOM8Tp HCn~30BanCH OT 4,2 ~o I5K, 

wraTK1IoBH1t - BblIII8 I3,8K. 

"n~en&rit'UHh.I9 HHCmyJ 1 
U~B&aX ar.e'l1?llOSiuam 

~í'H" nl . ~-, r ~ 



T s K, Cp s )JN'K. Monb. 

T Cp T Cp-
54,221 56,77 65,79661°80 

BpeWR YCTSHOSneHHR TennO~Oro paBHOSeCHR c BaHHoR npa OXn~eHKK 0'1' 
KOMHaTHO~ T6MnepaTypY ~o 830'1'HO~ COCTaBHnO ORono 4 qacOB, npH ox-
n~eHHH 0'1' aaOTHoR ~o renHeaoR TeMnepaTyp - OKono 2 qacOB. BpeMR 

YCTaHOBneHHR Tennosoro paBHosecuR B xOAe HSMepeHHR ~R TeMnepaTyp 
M6Hbme 50K - 15-20 WIH., npK T = ?9K - oaoao 50 MHH. 

ffi3NepeHHR npoBO,ItH1IHCb B HeCKonbRHX cepaax, llonytreHHHe p9SYlIb
TaTL! cotSp8HIi s Ta6II~e I, a aa pzc, I npenceasaeaa SaBHCHNOCTb 

Cp ( T). TennoeMKocTb MOHOTOHHO MeHH8TCH c TeMneparrypoR H HN89T 
CT8H,II;apTIll:rlt "CRI'MO~" ~ .no rv 48K, BH1Il9 Ra6JrJ:utaeTcSI It9J!Ld:t psm 
ocotSeHHocTeA. 

B nepsoã cepo HSM8peHHH npOSO,ItHIIHCb HenpePHBHo c marOM /). T = 
= 0,7 - I K B ,J1HanasoHe TeMnepa.T~'P 0'1' 14 ~o 72K. ~o 'Haqana HaMe
peHHR oõpaseu (SIm OX1I8!Q1eH H shT,Ilepl!8oH npH rreMnepaTyp9 4,2K, a. S8.-
TeM nonorpee no HallBJIbHoA TeMnepaTYPH HaMepeHHH B ~8HHoA cepaa, 
~Ha.naaoH TeMnepaTyp 0'1' 4,2 no 15K tSH1I accaenosaa B C8pu 5. B CSH
3R c HatSn~M~ CRnbHYM paa6pocoN 3KcnepHY8HTa1IbHHX TOQ6R nepsoR 
C8puH B 06nOO'1'H TeMnepaTyp BHIl8 -v 50K, STOpag cepas HawepeHHA rrpo-
Bo,ItHlIaCb B ,ItHanaaoH8 TeMnepaTyp 0'1' 51 no 60K (.6 T mO,7 - I K). 
06p8.3e~ npH 3'1'014 He oxn~ancH HHZe H&qanbKO~ TeMnepaTypY. llonyqeH-
Hye S 3TOR cepKH 3HaqeHHH TenlIOeMKOCTH OK8381IHCb Buwe 3H8.Q6HHR B 
nspsoã cepaa, IIpH'tI8U pa.3HHI(8. npeBIl1IIIa.eT 3KcnepHMeH'l'8JIbHyJJ oillH6KY. 

TpeTbS cepe.!! HaNepeHH~ npOBO)1HJI&Cõ B ,IlH8Jl8.30He '1'eunepa'l'yp 0'1' 
45 no 82K (/).T :: 0,5 - 0,6 K). 06paaeq npH aTOM OX1IWK,ttaJICS H B~ 

AeppBaJICH npH T 25 K. Pe3YnbT&TH aToR cepaa COO'l'SeTC'1'ByJ>'1' pe1:1 

synbT&TaM nepsoâ cepHH. (oTnHtme IIHlDb B paaõpoce 8KcnepHM9HTaJIbHHX 
TOtreK). OTCD,l1& MODO npe,tllIonOJlHTb, ll1'O B 06n&O'1H TeMnepaTyp 50-80 K 
TennoeMKocTb SaBHCHT 0'1' TePMHQ9CKO~ DpeABC'fopHH otSpa3Qa. 

~Be capIm (4-$1 H 6-$1) B HHTepBaJI8 78 - 100 K HaMepnnBCb c O,IUS-
HaRosoR HCXO,QHoR T9MnepaTypoA T:III 78K (Bp8MR BH;I1epmsB8HHS npH '18M
nepaTyp8 ~oro asoTa ORono 3 qacOB). 

B peaynbTaTe secs HHTepaan T = 48 - 100 K MomiO oxapaKTepHao
saTb KaK 06nacTb pasHorq ~ ocotSeHHocTeA B TennoeMKOCTH. B UH'1ep
BMe T = 48 - 76 K Ha6nlD,l1aeTCs eíolIbmoA ~..3tSpoc 8Kcn8pKY8HT8JIbKHX 
SHa'tl8HHR TenIIOeMROCTH, KOTOpafi C~eCTB9HHO upessmaeT norpemaoC'l'b 
HSMepeHH~. B HHTepB8JI8 TeMnepaTyp 0'1' 48 AO 60K aTOT paa6poc SQBH
CHT 0'1 TennOBoA np8,IlHCTOpHH o6pa3~a. B otSnacTH TewnepaTyp 0'1 78 
AO 85K Ha6nJO~ocb c~cTBeHHoe ysenHQ8HHe Bp9NeHH pacnpe)teneHHs 
TenJI8. no otSpasqy, trrO npHBOAHT K 3H&'QHTenbHowy pastSpocy 3KcnepHMeH
T8JIbHHX TOQ8K. lloMHMO 3Toro, B ASHHOM HH'1'epsane T8unepaTyp MOZHO 
BJ»,1tenHTb ,l1Ba OC~PHX MaKCHMYJl4a npK 80,2 H 84K (pRc.l). 

:l 

I T&CSnHUa I 

T Cp 

cepHH I 
14,372 8,63 
15,14~ 9,36 
15,844 10,23 
16,577 11,25 
17,329 12,20 
18,714 14,11 
19,477 15,32 
20,239 16,49 
21,019 17,58 
21,816 18,79 
22,590 20,16 . 23,311 21,18 
24,013 20,78 
24,871 23,66 
25,624 25,09 
27,094 27,42 
28,642 29,74 
29,360 30,79 
30,040 31,62 
30,463 32,22 
31,241 33,41 
31,988 34,24 
32,818 34,87 
33,727 36,15 
34,602 37,27 
35;443 38,04 
36,350 39,35 
37,314 39,92 
38,240 41,00 
39,138 42,21 
40,004 43,46 
40,844 44,25 

I 
, 

41,661 45,03 
42,453 45,88 
43,942 47,39 
44,675 47,80 

• 

TenlIOeMKOCTb .u~, 

T Cp 

45,462 48,54 
45,710 49,48 
46,391 49,37 
47,151 5O,Oq 
47,984 50,95 
48,891 51,61 
49,772 53,17 
50,630 52,64 
51,480 52,80 
52,3 3 53,40 
53,346 53,65 
54,286 54,54 
55,211 55,59 
56,109 56,21 
56,986 58,11 
57,839 59,57 
58,672 60,74 
59,400 60,04 
60,010 60,06 
60,617 60,17 
61,306 62,75 
62,091 64,11 
62,865 61,88 
63,734 65,07 
64,685 65,12 
65,601 64.,59 
66,509 65,57 
67,408 66,30 
68,341 65,53 
00,428 67,44 
70,453 68,15 
71,468 69,78 

cepaa 2 ;' 
51,105 54,44 
51~900 55,35 
52,004 55,.77 
53,474 54,71 

:~ 

54,955 56,56 
55,675 58,10 
56,378 57,83 
57,188 59,28 
58,09759,80 
58,990 59,94 

cepHH 3 .. 
45,354 
45,957 
46,549 
47,130 
47,701 
48,815 
48,961 
49,410 
50,077 
51,357 
52,023 
52,677 
53,314 
54,021 
54,'793 
55,551 
56,297 
57,558 
58,050 
58,749 
59,441 
60,121 
60,792 
61,456 
62,II2 
62,761 
63.,401 
64,034 
64,721 

48,46 
49~15 

49,55 
51,03 
50,60 
50,20 
51,91 
51,85 
52,50 
51.,85 
53,27 
53,28 
53,97 
54,41 
55,00 
55,88 
57,03 
59,60 
59,30 
58,80 
59,37 
60,38 
60,77 
61,63 
61,28 
62,97 
63,64 
63,88 
65,40 

66,802 65,11 
67,580 65,62 
68,408 66,48 
00,195 66.,25 
70,028 .67,70 
70~941 67,81 
71,840 69,71 
72,785 68,93 
73,831 69,30 
74,920 70,06 
75,999 70,30 
77,067 71,31 
78,124 71,87 
'79,100 73,51 
80,184 82,11 
81,087 74,52 
81,849 78,16 
82,562 71,67 

cepaa 4 
77,950 
78,368 
78,846 
'79,384 
79.,953 
8O~593 

81,222 
81,844 
82,517 
83,242 
84,657 
85,353 
87,093 
86,876 
87,651 
88,416 
89,172 

.
 

76,40 
73,11 
72,46 
70,95 
8.5,68 
76,90 
72,47 
78.,22 
7~.,68 
74,91 
77,04 
75,77 
76,83 
77,32 
75,79 
'78,99 
78,71 



Ta6mma. I (npo,noBeHHe) 

T Cp T Cp T Cp 

89,921 '19,43 cepas 5 11,791 5,00 

90,663 80,36 4,696 0,32 12,273 5,51 

91,396 80,11 5,480 0,52 12,754 6,20 

92,125 79,73 5~998 0,69 13,226 6,75 

93,565 81,16 6,508 0,91 13,664 7,18 

94,316 82,83 7,071 1,17 14,067 7,67 

95,083 80,67 7,759 1,50 14,471 8,14 

95,849 81,71 .. 8,333 1,88 14,896 8,44 

96,624 84,05 8,842 2,24 cepas 6 0 

97,446 84,70 9,460 2,74 81,125 77,77 

98,301 82,82 10,156 3,34 81,657 69,13 

99,145 85,61 1O,7?9 3,96 82,158 75,85 

99,976 90,24 II;305 4,61 82,235 00,13 

2. PSSYJIb'1'aTH HeRTpoHHflDC H3MepeHHA 

CnSRTpH Jisynpyroro HeRorepeHTHoro paccemm.a: HeHTpoHoB (HHPH) ~ 

T Cp nbJmIep:acTaJI.Tm1\!eCROrO nopoIlIKS .n:~.n: is,epew rrpH '1'8MIIepa'1'ypax 120, 
75 li 44 K sa CnSI('1'pOMe'1'pe K,lI;cor-M 3 lia peasrope lffiP-2 JIH~ 0llill1. 

~5, 

-~ 
83,467 77,14 aHaJlll3a sHepre paCceJmHHX Ha oópa3D;e HeRTpoHoB_ :aCII0JTh30BaJICff OXJI8IK

84,063 81,48 ,mieMIDí 830'1'OM ç5epWIJ.I11teBIDÍ ~'1'p H pacnOJIOJKeHHI:lli 3a HRM :u;mmOBIDl: aH8

84,665 73,42 Jili38TOp. .A.1IK,rJImmS:sa.ff RaCCeT8 pa3MepOM I6~I80 MM H '1'dJJI1lKHOH I MM 

85,318 74,61 c oópa3D;oM ImMelI{aJIac:o B reJlliSBOM RpRoc'1'aTs. Yl3MepeIDIe li ROH'1'p(.l,}Th '1'SM

86,058 
86,886 
87,752 

76,14 
76,85 
77,15 

nspa'1'ypH oc~ecT~c:o llH8'1'HHOBHM TSpMOMS'1'pOM conpo'1'~eHRff. CrrsRT
ps HHPH R3MSpwmC:O O.n;HOBpeMSHHo ,IJ,lliI 1!6Tüpex yrJIOB pacceaaaa 0'1' 800 

~o 1400 c marOM 200• ~eHHHe cn8RTpa HOpMHpOBaHH Ha C1!S'1' MOHK'1'opa, 
BH1ITSH WoH 0'1' RpHoc'1'a'1'8 c nyCTOH RacCSTol :a npOBS~SHO C~pOBaHRS 

no BCaM yrJIaM pacce~. 

H8. pHc.2 nORa8amt BpeManponaTHH8 cn8x'1'prx HHPH 0'1' nopoasa ~~, 

nonyqeHHh18 I1pH '1'8Mnepa'1'ypax 44 li 75. 85 H 120 K. ÜHH 6wm nepeaa,IteHH 
BO BSBemeuaym ~ nJIO~MOC'1'H qo~OHHHX COCTOHHHR c HcnOnb30B8HHey 
cI>0PMYJIH O)1H$HoHHoro paccemma 4/. llonyqemm8 pe3Y~b'1'a'I'H IIOKa3a
au aa plc.3. Hs npHBS,IteHHh1X ,TV»iHHX BH,ItHO, liTOC POCTON TeMnapa'1'YPH 
Ha.6JIJo,naerrcfi oCSwmoe CM$II'tl9HH8 11 ymHpeHH6 scex nOJIOC cnearpa, OC060H
MO CHnbHO pasN~TCR nOJIoca B ~anaaOHe qac'1'OT 100-140 CN-1• 

B 06JIacTH T6Mnepa~yp 78-84 K, r,ll€l Ha6mD;tMaC& 8HO!48JIHs! la Teanoew
ROCTH li Cn6R'l'p ltoneCSaHKA ~~ nOtrl'H ae U6HHe'1'CR. 

0,IUfOBpeM9HHO c H3MepeHHID4H cneaepoa HHPH npoaO,nHnHcb H3J4epeHHfi 
;U'llf>~ HeA'l'pOHoB ,lVIfi yrnoB pacCSmlKH 300 

, 50°, 700 11 900• non)'
'tI8HHHe p6aYJIbTa'l'H MOpMllpOB8HLl Ma cnaK'l'p ~ MaRrrpoHoa H B!lN.'reH 

r - T-,------,-- i I i i :: ~ HeKorepeHTHHR ~H. 

• .0° 
Bo BCeM KCCne}iOS8HH,?M HaJUI ,lUUWasOH8 T8ynepaTyp B cneRTp8X 
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f. 60 

.n~ H8ATpoHOB Ha6JIJqJ18IITCR TOJIbKO C)1mU'H B nOJIOltSmUlX ~eK
COB. otSYClIOBJIeHHH9 'l'ennOBWA pacampeHHeY peme'1'KH. Ü'l'CI>,Ita nOJIytleHa 
T8MnepaTYPHan 3aBHCHHOC'1'b napaM6TpoB MOHOKnHHHO~ sneMeH'1'apHoA gqeDWI 
.n~.. Ilapaw8TpY a • ..b li C li P onPe.nen6HY no 11 HeaaBHCHMNN pelfl
JI8RCaw c nOCJI8~ Y'l'01lH8HH6M MHK. Ilon:yqaHHI:re peSYJIb'1'll'1'U noseeaaa 
Ma pHc.4 cosweCTHO c nonyqE)H!fSl6I H8NH p8Hee napaNeTp8MH an9l1femap
HO~ ittleRm A~ lIpH '1'8lmepaTyp8X fi H 295K /5/. AotSaBO'QHO npenceaa
JI8HH 'l'a.IOI8 ,tl8HHH6 ,1 IlOJIY.ll9HHHe lia paccemnuI p6HTreHoocKHX nyqeA Ha 
MOHoKpHc'1'aJIne A~ /1 li 67.. Ka.K BH,JtHo lia npHBeÀeHHbIX .IlatfiU..cc, yron 

'1020 
o~----l....-------.L---"-~ • 

60 
...1__ 

80 100 
T,K 

I I I 

1
6.~ .. 

MOHOKJIHHHOC'1'H f> MaHReTCs! nn8.BHO c '1'efimeparrypoA li a napaaerp C 
IIO~H 0'1' Hae Me SaBHeKT. XapaKTep '1'6MnepaTypHoR SaBHCKMOCTH na~eT
pOB a. H b M6H86TCS! B 06JIacTH T9unepaTyp 50-70 K, tiTo MOMe'1' soppe

PHc.1. TennoeMKocTb ~~. JIHpOBaTb c aHOMMHeR B '1'annoeNKOC'1'H.

I 5 



200 109 50 o ~ [CM-Il PHc.2. 3. Pac~eT TennoeMKOCTH 
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BpeMmrponeTHHe
 

8
 cnexrps .n~. PaCQeTH TennoeM~cTH npoBe,neHN B raPMoHH~ecKoM npH6nHEeHHH 
CT8HA&pTHHM 06paaOM /'1/: .. 

F-O-O--F 
f\.A,/\iA V".......\
 II 

Cy (T)/R = JE(~~) <t(v) dv (I)
4 j" T-120K \ 

\ 
r,lle R - ymiBepc8JIbHM raeosaa nOCTORHH8Jl, a~í
 

(1\.") xJ...exv..;~ J~""'-Jo E kT = (1-e X ) .t 
T"85K ~.. 

- ~R ôRHmTeRHa, r,n8 x ~ -tí.- y/ k T , ft, - nOCTOflHH8JI Ilaaaxa, 
.Â k - nOCTOSiHHM BonbqMSHa. llporpaMMbI pac~eTa TepNO,nHHaMH~eCKHX 

o r~ ""~ cPyH~A OIIHC8.Hb1 H HcnOnb30BMHCh paaee / 8/. 
'-'l1~ I' T-15 K -""-'\] 

93 
o 

t: y"" J 92:.r.T·44K '..~ 

! "\o' ~ 91..L-- I \ 
I ! I2.0 I ! I

1.0 JO 4.0 À fAl 

C12H 8F 2~ f3 

G ( v)
H 

4 -120 K 
3- 85 K 
2- 75 K 
1 - 44K 

10'O~ IF-D--O-F8 
9.9 ttti i ----1 

4 :::~bIÂJ , 'I 
7.8 1, ----io I ~ 

PHc.4. 3aBHcHMOCTb 
napaweTpoB 3n8weHTapo 
HoA ~eRKH .n~ 0'1'(l~t TeNnepa'l'ypht (. - HeAT

~?Bc.3. oI 

poaase ,IUUIHH8, o llnOTHOCTh J. .~ H3 pa60TN /1/,4K>HoHHhDC DL<..:. x - ,ttáHH1JIS M3 pa(50TN o 100 200 300COCTO.RHH~ O 40 80 120 160 / 6/ )• ,nnfl .n~. .) [eM-I] T[K] 

a (Â] 
7.7 

7.6 

7.5~ 

() 
7 



--
TennoeMKOCTb, pacCQHTSHHas no TeopeTHQ6CKOUY cneKTpy /I~ H 

&KCneplDleHTMbHaH, nepeCWT8HHjg B Cv( T ) c nOYOl1\b1l 3MIIHpHll8CKO
1'0 ypa.BH8HHII HepHCTWHH,ijeMaHa / : 

C = c, (1- 0.0214 TT C ) (2) 
v	 rrn P , 

l',IlS Trrn - 'l'WmepaTyp8. MaBlIeHHH, np6,tlC'f8.BlIeHH Ha pIIc.5. 13H,nHo, tlfO 
B OCSH&C'l'H ,Il0 30R pacC'QHTaHHhIe 3HatreHH.R CYJl\8CTBeHHO npeBYl181J'r excne
piW6H'l'anbHbl8, a BNlDe 30K Ha6lIKJ,I18.eTCH 06paTHaR: Kap1'HHa. AH8JIB3 BMa

.,IlOB B cyMMapayD TennoeMKOCTb OT pa3lIH~ nonoc cneKTpa nOR&384, 
QTO HHa8 30R OCHOBHOA BKn~ B TenlIOeWKOCTh BHOCHT HeDpepuBHaH qacTb

IcneKTpa ( Y =0-110 cw- , 7 CTeneHe~ cB060~ Ma NOlIeKyny). ABa 
HH3KOtlaCTO'l'HY8 OIl'l'H'iecKKe NO,IW, pacnono:eumze B ,ttHlUIasoHe 1UlCTOT
 

I
0'1' 120 no 160 cw- , cYiIteCTBeHHO BlIH.RJ)T	 Ma xon paCqeTHOA KpHBoR
 
Cpa.C4. >C' 3I<.C'l1..
Cy (T ) TonbRO BY.lIe 30R. ilpeSNllleHHe ,,' V cBSijle'l'EmbCT-

ByeT o TOM, trl'0 HH3KOqacTOTHaR: OCSlI&CTb pac'l8THOrO cnSKTpa H6,1l0CTa
TOt.IHO BepHO OTpaEaeT ,IleRCTBHTenb~ XO,ll ~ (y ).. 

~ PHc.5. CpaBH6HH6 pacll8THOA
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Ta6mma 2 ilOlIOCH 3KcnepHMeHT8JlbHOrO cne~pa ';f ( .J )
I,ItnR 5K. Bce tmCTOTH B CM- , eD B K. 

HOMep tIHcno y	 enonOCbl seTBe"	 -JM~H VMAt<.C. D 

I 7 63 I 100 91tJ 
2 I 114 110 118 164
 

3 I 157 151 162 226
 
,I I 291 287 295 419
 

fl 
4 
5 I 340 321 360 489 

6 2 402 383 421 578 

7 I 456 452 462 656 

B CBR3M c aTUM npe~a nonHTKa paCQeTa TennoeMKOCTH c no
MO~lJ 3KcnepHMeHTaJIbHOrO cnearpa ~ (Y ) )1JUI T = 5K /1/. B HeM 
B~eneHO ceMb OCHOSHNX nonoc, napaweTpbl KOTOpHX AaHY B Ta6lI~e 2. 
fpaHHQHH8 ~TOTN nonoo cooTBeTOTBymT 2/3 HHTeHcHBHOCTH R~oro nH

xa..&tCOTIil neROB cooTBeTcTByKlT 3Kcnep~MeHTWIbHotl BenHtMHe ~ (y ) 
B BNÓpaHHoA nOHoce. CpeAHHe ~TOTbl ~ onpe~enHnHCb KaK nepBH8 
MOMeHTbl cneKTpa. B~ Toro, QTO B aKcnepKMeH'l'alIbHO~ cneKTp6 C~~CT
ByeT nep8KpIl1'He HenpepmmoR ero llaCTH H HH3ICOtmCTOTHh1X OIl'l'H1IeCKHX 
nOlIOO, p8.CCMOTp8HO TpH BapH8HT8. oneKTp8. o pa3HNM nOlIOEeHHeM rp8HH'tI

HoR tl&CTOTN - 100 t 103 H 106 CM-I • PesynbTa.TH paCl.l8T8. Cv ( T ) 
AnH 3THX TpeX BapKaRTOB np8,1lCTaBneHY Ha pHc.6 B BMAe 

pa.C'i.. 3~C.-n·)/C3Kc.n.] 100 [o/J[ ( Cv - Cv v . lo • llpeBYIleHHe paCCtnlTaHHh1X SHaqs-
HBA no cpaBHeHHD c 3KcnepHM8HTa1IbHNMH B 06na.cTH 5 - 20 K AOBonbHO 
CHnbHO 3aBHCHT 0'1' rpaHH~oR qacTOTY HenpepNBHotl 06nacTH cneKTp&, 
a HN6HHO c YBenUl.l8HHeM 3TOR qa.CTOTN p6synbT8.'l' pacQeTa npH6nH*&eTCII 

K 3KcnepKMeHT8.JIbHNM ,ItaHHHM. HaHlIyqmeró cosnaA8HHH MOmüO AocTHrHYTb 
B ClI~, eC1IH 3TY qacTOTY npKH8Tb p&BHoR 115 CM-I . ARanH3 BKn~OB 
0'1 K~oR nOlIOCbl nOKa3HBaeT, qTO B 06na.cTH 5-20 K noseAeHH8 T8nno

I' eMKocTH onpe,Itena8TCR TonbKO SKn~OM nepsoR nOnOCbl cneKTpa. BTopaa H
'l lo Tp6TbR llOHOCH.~ SKn~ nop~Ka. 1%, H8.qHHaR c 20 K 30 R COO'1

seTCTBeHHO. B ~elIOM AO 55K noseAeHH8 H BenHqHHa TennoeMKOCTH onpeAet 
lIRDTCH nepBHNH TpeNR nOlIOC8MH CneK'l'pa. TaK KaK pa3~ TenlIOeMKOC
TeR B HHT~pBa1Ie 30 - 55 K B o6~eM neZHT B np6Aenax no~peWHocTH H8
NepeHHA H nposeneaasx nepecneroa, Ka3teTCR, tlI'O npe,lU10nOJKeHH6 o tDfC~'I 
lIe B8TBStt B nepBUX TpeX nonocax cneKTpa OTBeQR6T Ae~CTSHTelIbHOCTH. .
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4. 06cmeHHe peaY3IbTaTOB 

PeaynbTaTH H3MepeHHs Cp (T ) JVIS A~ 8 06nacTH TeMneRaTyp 

4,2 - 35 K "M.a y.n06CTBa. Cpa.BH9HH.a c ,1t8HHHMH no ,tUIlfJeHHny /10] np8.n

C'l'aBn9HH B BHJle 3aBHCHWOCTH eD oor TeMnepaTypu. llepecw'l' DpOBe

.neH c HCnOlIb30BaHHeM Ta6JIIn~ ,Ile6ae8cIOIX CWHKqHR WUI meCTH c'l'eneHeA 

CB060,J.tH. PeaynbT&TH cpaBHHTenbHoro 8.H8JIHaa nOK8.38HH H8. prc.? 

Pa.cCMO'l'pHM BHatmne oc06eHHocTH nOBe)19HHa ~ e1) ( T ) 
.MR Jl~. H3 11pHBe,neHHLtx: ,Il8HHHJC BH)lHO, lI'1'O B HeA HatSnD,nae'l'cn: ,ltB9 

SHOMan-"H - pa:n.nrrmt MHtmMyM oaoac 9K H lIaRCHlfyM .86n1l3H I8K. fiuHtMe 

arax aaOMMHR B @D (T ) CBH)18TeJIbOT8yeT o H98ImOJIH8HHH ,Ite6aeB

cxoro aMOHa T 3 B 06nacTM HHaRHX T9MnepaTyp. ,D.na npoaepaa arorc 
Mil IIpOaH8ml3HpOBanH X0.tl 4JyHKI.\HH nnOTHocTH <f>oaoHHmC cocTommR B 06
nacTU HK3KHX T9MnepaTyp. 

lia peaynbTaToB npoB9,Il8HHOrO SHaJIHaa (puc.a) BIf,IUIO, wo 

GH ( v) ,.-..J v Z 8 OTHOCHTenbHO yaKoM HHTepB8JIe tmCTOT 

.y ~ 18 m[I, tll'0 COOTB9TCTsy8T ap ~ 2?K. Tor,na o6nacTb mmOnHe

HHfl T 3 - eaaoaa ,L\e6an coraacao III/ orpwmqena ,nna 

T.( 81) /20 ';:;;;j I,4K, trl'0 3HatDfTenbHO HHlIte np8,Ilena TeunepaTyp 

npo89,l19HHOro aRCnepHMo,Ta. Ha CpaBH9HHR c e p (T ) HaocTpyK'l'yp1iO

ro ICpKCTMna ,I1H<IJeIDma Ia/ BHJUiO, llTO BYlIe 15K - T0100l nepecetaeHHH 

KJEBNX 
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e1) (T) TennoeMKocTb,D.~ YBanH1JHB88TCR 6SCTpee, treM 
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PHC.?	 3aBHCHMOCTb ep 0'1 T9MnepaTYPJ;l ,lVIfl,D.~ (-) 

H ,IUiIf>eHHna (- - - -). 
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Puc.8. 
GH( v)/ y2	 GI-/(V) I

1 

-

T=75 K
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r-4:K 

.-F\ ~F
y2 F~ 

,lVUI .u~. 
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10 16 22 28 

Y[eMI ] 
TennoeMKOOTb ~HH~a. YDengQeHH8 Maccs H MON8HTOB HH8~ MO~8KynH 

lIpH nepexone 01' .IlH4>aHHna K .nam ,(lommo BH3HBaTb C)tBHI' RaK aKyCTB

ll8CKHX, TaR 11 onTH1WCKKX MO,11 B C'f0POHY HH3KHX lIaCTOT. aTO IIpHBO)tmT 

K YBen~HHD HH3KOqacTOTHOA qaQTH nnOTHOCTK ~HOHHHX COCTOnHHR H, 
COOTBeTCTB9HHO, K 60nbmHW 3HaqeHHfiM TennoeMKOCTH~ TaKHM 06paaOM, 

noae,(l8HHe KpIIBLIX @D (T ) m.me I5K tm3I6'1'CR BnOJIHe nOHa'lJmM. Ma-
6nm,n.aeMoe HHZt8 I5K peasoe yN8HbmeHH9 eD ( T ) ,!VIR ,1U!4leHHna MomtO 

TpaK'l'OBaTb ,1lBOmrJ04 06paaON. H8JlO OTMe'l'HTb, 'Q'l'0 noxosas KaP'l'FJ.H.a Ha.

6n~TCR npH CpaBH8HHH HH3ROj8N?epaTypHOR TennoeUKOCTH HaocTp~yp

HNX .MweHHn& 11 'T\. -TePlJeHHna 12. KpHBHe eo ( T ) nepeceIW1rCSI 

I, ,Iln.a 12K. H.mie aToR T8wepaTyp!i Ten.noeMKocTb 'T\., ~TeprlleHHia r8~ 
,I

eTCfI 6HCTpe8, 1leM Tonn:oeMKOCTb .nwf>aHH~a. ABTOPH pa60TH 12 06DSIC-_d 
H.fW'l' aTO JlBnOHHe BKJIa.xt0M HHSKOqacTOTHOR TOpcHOHHO~ NO,1lH ,1tHllJeHHna.

H Ms C~TaeM, qTO Heo~oe YBe~HHe TennoeMKocTH AH4eHHna B 

06nacTH HH3RHX TewnepaTyp o6ycnosneHo BKn~OM ,1l0nO.lIHHTenbHYX HH3Ko
t qacTOTHmC Bos6~etlH~, C~CTBOBaHHe KOTOp1:DC BllaBaHO HeCOpa3Y8})KO

• I 

: I 
I I 

i l 
II 



CTb~ pemeTKH /13/. Ecna aTO TaK, TO~Aa OTnHQKOe OT AH4eHHna nOBe~e-
HHe 8'D ( T ) MOJUiO ClCHTaTb KOCSeHIWM)10Ka.38.TenbCTBOM OTCyTCTBHH 
HeCOpa3MepHoro ~OBoro nepeXO)1a S ~~. 

I3HBOJlLl 

npOBe~eHHHe B aTO~ pa60Te Hccne)10BaHHH H pac~eTH n03BOnRDT 
C,I1enaTb cne.ny~e BHBO,l1H: 

I) TennoeMKOCTb ~~, paC01IHTB.HHWI lia OCHOBe 3KCnepBMeHT~IDC 
cnexrpos nnOTHOCTH ~HOHHYX COCTOSfHA, nOlIytleHHL1X ,!VIH 5K /1/, ,na.eT 
xopomee cornaCHe c 3KcnepHMeHToM; 

.	 2) H&6nlO,I1B.eM8JI 8.HOMWIHR B TennoeMKOCTH A~ B )1H811a.sOHe TeMnepa.
Typ' 78 - 84 R, nO-BH,ltHMoMY, CBH38.Ha c <PaaOB!lIM nepexonou; 

3)	 OTnHlniOe OT ,I1H<PeHHna nOBe)1eHHe eD ( T ) ~nH TeMnepaTyp 

HHme 15R MOZHO C~TaTb KOCBeHHHM )10KasaTenbcTBOM OTCyTCTBHH Hecopaa
MePHoro ~OBoro nepeXO,l1a B ~~. 
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BonclUJ,lnJ: 51. H np . PI4-86-540 
HH3I(OTeMnepaTYPH.:lH TenJIOeMKOCTb 
H tt>OHOHHble cnexrpu 4,4' -,o,mpTop,o,mpeHHJIa 

C0061l.\aIOTCH pe3YJIbTaTbI H3MepeHHx TeIIJIOeMKOCTH, nevnpvr-o r-o 
HeKorepeHTHoro pacceHHHH H'AHlPpaKIJ;HH HeHTpoHoB Ha KpHCTaJIJIe 
4,4'-,o,HlPTOp,o,HlPeHHJIa. H3MepeHHH TenJIOeMKOCTH npOBe,o,eH~ MeTo,o,OM 
a,o,Ha6aTHQeCKOH KaJI0pHMeTpHH B ,o,Hana30He TeMnepaTYP OT 4,2 ,0,0 
100 K, B KOTOpOM OCHOBHOH BKJIa,o, B TenJIOeMKOCTb OpraHHQeCKOrO 
xonexvrrapuor-o KpHCTaJIJIa ,o,anT MeJKMOJIeKynHpHbJe Kone6aHHH. Ha 
OCHOBe cneKTpaJIbHb~ xapaKTepHCTHK npOBo,o,HTCH HHTeprrpeTaU;HH 
TeMrrepaTypHoH 3aBHCHMOCTH TenJIOeMKOCTH. ITpHBe,o,eHo cpaBHeHHe 
pe3YJIbTaTOB c aHaJIOrHQHb!MH ,o,aHHbIMH ,o,JIH H30CTPYKTypHoro KpHC
Tanna AmpeHHJIa. 

PaÕOTa BWrrOJIH~Ha B fla50paTopHH HeHTpoHHOH lPH3HKH OHHH. 

Ilpenpmrr 06'be,lJ,HHeHHOrO HHcTHTYTa HJlepHbIX HCCne,lJ,oBaHHH• Ilyõaa 1986 

ITepeuoA O.C.nHHorpa,o,oBoD 

W~sicki J. et aI. PI4-86-540 
Low-Temperature Heat Capacity and 
4,4'- Difluorobiphenyl Phonon Spectra 

HeRt capacity, inelastic incoherent neutron scattering, 
and neutron diffraction experiments were performed for 4,4' 
difluorobiphenyl. The heat capaci~y was measured between 
4.2 K and 100 K by the adiabatic calorimetry technique. Whith 
in this temperature range the heat capacity of an organic mo
lecular crystal is mainly due to molecular vibrations. Fur
ther interpretation of temperature dependence of the heat ca
pacity is based 00 spectral characteristics of the compound. 
The results are finally compared \vith those of isostructural 
crystalline bipheoyl. 

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