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We have studied the thermal properties of a peculiar and mysterious reentrant metal-in-
sulator (M-I) transition under delicate pressures on DCNQI-Cu system. The measurements of
specific heat and latent heat were carried out by thermal relaxation (0.5 <T <40K), adiabatic
pulse (20 <T <100 K) and Differential Thermal Analysis (DTA) methods in the vicinity of the
M-I transition controlling the effective pressure. The effective pressure dependence of Som-
merfeld constant v in the metallic phase, temperature dependence of entropy associated with the
antiferro-magnetic (AF) ordering of Cu?* in the insulator phase and latent heat absorbed or
released by crossing the M-I transition give the key information on the reentrant M-I transition.

From the experimental results, we estimated the free energy in both phases and confirmed that

the competition between the freedom of Cu?* spin system and the free electron near the Fermi

energy (yT term) drives the anomalous reentrant metal-insulator transitions.

1. LI

AR BRI FOSEMO IS T & gAY
B CEBEBFIFETAHAIEILLY, TOEEOZFIVF
— (7 ITFAES), KR (7oL IERD, BR (7
DVIE) REBLT, BRTRBIUETR ERHIRIAY
YRLEDT) OBMOIFINF-EEELETELICE
BwER (CDW), AYVEEE (SDW), #RE, BE
VIR 4 OMAHBT b, TD &) bHEHRET LT
ZOREMOBRLELFEEL - TL 20, ARRER
REMERES IR EE F b & TH, AEEIHRC
BVIBS A SR BFIRE F M- 727 = L IERIRD
BB,

¥ EHOBEFPOBR IR TVwAD, TOMEIRS
BT, BEFR0OEML 20OBRTHEEES 2L OPEGS
h, FEWEOTHRICE B (B P05 2o
SEOWEE, LBREINLIEDFHD, LEDIIINT
TOWEN S NS OMERLNIFEE ICEML 7 2V IHE
boTVBEIEDHLPII o TER, TODL) LHRED
BHAETRW LS, BRI BME L AR SRR IR
L, MEROMEIITHE LRI L T b,
EBEFTTHAT 5 DONQI-Cu i< LT BIREIC
1372 5 2 VR CBEDT RICHRTRFES LV, A
(EEETRBROELRCEEYAEL, BEORTIEICDW
S OMERS FIIEIT 5 HICE OESY, SICHEBEH
H4LBERICR o T b, ISR LIEK, 35

WA EEREEH, T274-8510 #ETH=2-2-1

Faculty of Science, Toho University, Miyama 2-2-1, Funabashi 274-8510, Japan

© 1998 The Japan Society of Calorimetry and Thermal Analysis.

Netsu Sokutei 25 (5) 1998



DCNQI-Cu %Y T ¥ } T ¥ M &R - Mg Rani O BAIHESE

DB TIPS L HECDWAIELZ, EbO TERVRER
% b OSBRI~ TL B FRAVWERE b - T b,
BEOEIZL-T, ZOHERY T T ¥ MEBOR
B S S 0 DTS E RA Do

2. IROER

DCNQI-Cu &I HHSFThH 5 DCNQIFFD2pn BT
EBETFOCUNIETFN7 2V I LAVEBIEL
PRORLG LETFFRE L CEERRL EEREL TEY,
(DMe-DCNQI);:Cu %13 L & F 5 DCNQI-Cu AN EBIK
B ARENAR L LT IR{EEE AT & B L TR
Vi RIS LINET T, 45K Z2H08 LT, &S
IREEAYHIEL D (Fig.1 BB), ZDEROEIROBAIL 107345
CbET B, HAEHRCREEREEERCHESRRE
b ), BESEBHOBSEMOBENER LICR>TL
B, CORKEN Y T Y R AREESILH
EEdL LT AEROMREICL D Y i, 9 a3
SOZPLD LRETHIRENTE,

FOER, BBATIICEMAEII RO REEE
PR R ND L EBIZCHITIE > TCu? Cur Cur Cu® Cut
Cut... D & 312 Ca DEROEA EEEEO B3
F 27 PEMRRELGTBE SN D I EVRE SR T
% (Fig.2 BH),  7#HTI33 iAo COW DL
EHIBELZCu DAY YA HIBL, ThHh%6.8 KT
RMEMRERY BT, S0 ICTHIEES 2 RS,
BMOTETRE(RL > T b,

3 7GR CABMSBENET AL P T Y MBS
HEhT, L b DONQI-Cufid Cu DRSE FERED
£3 CDWAE ZOFHCERSNERICLDFIEE
IS NB Mott #iRIK, FUARIMEERES A H>T100

80 .
v
60
” L
;40— =
20 +

1a ! t |

0 100 200 300 400
P / bar

Fig.1 P-T phase diagram of (DMe-DCNQI)Cu

system.
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Fig.2 Schematic view of Cu*, Cu*, Cu?* arrangement
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along the staking C axis.
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Fig.3 Transition temperature dependence of the latent
heat AQ and difference of the entropy AS =Sy —
Si.
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Fig.4 (a) C/T vs. T? for the sample ds[3,3;2] in the

insulator phase. (b) shows the excess specific

heat C' against temperature.
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and heating cycles.
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produced by the entropy of Cu? and y*T.
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