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Abstract

Theoretical and experimental investigations on the physical properties of metallic hyd-
rogen and on realizing its insulator-metal transition are reviewed. Emphasis is laid on rec-

ent advances in the basic problems involved.
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Wni, & R REAEE RN, 2GR EE
B, hEESEREEERHRERE, TR
FREBUAH SR S FR iR 7 AEZE (bro-
ken symmetry phase BSP transition)"¥ B
IO T S X FRARRE AR G K R Bk A (BSP)
By ¥ A5 FE /7 4F 100GPa L K., Ceperley #1
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RIS H TN ET X3, 7 150GPa(77
K& S, XHEEFERELE k., W
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BERREED T REHRT TR SRR WA
AL LIS REH,, EEH@E150GP: 25,
BEEETFREBRB /N, ERIHX, SRR &
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g, = 2nk = wit[/w(l + w't?),
Hn Ik BEITHE N =n-+ ik LA
BB, e RBAFRIKENNHE B, o, &
SEPMEHBE TSR TERRGHHE, BT
BHBETFRRE, 28 FilRaE. fFHL-
BRFR, UALENENTLIMNIR S ER/M
Yok, Bl Pl HEW o, fi 7 E.

M2 161GPa B, B MR SRR
B AINENSETEREE o, HE 1.5V,
SRTf MR F B A BI R  F 8O %/ R
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F., WEHEBH 5/c = 08¢V, TR
W BB B/ = 0.04eV, FEMZE 20 1%, B
R RS, 4R ET Drude HAT Fia
L.

5 T T T T T T
L. H
4 \ 29512< Ny
Y é A
>
: PN -
SO 177
167 \% k-
1 T eREE
158\149GP8.
[4} ! ] ! N } b 1
2.3 2.4 2.5 2.6
& (cm? /mol)
K 3
A 3 REAEREETHRIEE of 5% 4
THBRXRER, ME S M 158GPa 1 fn 3

177GPa i}, heo, M 1.1eV BEIME] 4.26V, MHiX.
L EIERENE, B o, = 0B RS T
R V = 2.52cm’/mol, MERREHEAE
HIZE R R A E ST 149GPa, 5 Vibron
PR R AR SR LT E S SRR U &,
YR, SPEETERIT £ o, M 149
GPa E ATk, BEE 7B 28 3
m, RAEHBTERSHEE, &BHEEY
m, Ao FEEEaE —LBRETR®RTE
BRI,

BED FEWMTBNSER, TTUSHS
TEEEEEERS Ta THRRZ RIKX AR
2, ERE 423, WrirOR Friedli F1 Ashe-
roft™ T B R, @8 Min EWHHEIDEE,
VoFl Ve 2R S TEBEKRE Emo TR B
FIFRIE Hertzfeld-Goldhammer H[#215 HAE
EBAEERNIER., BET, HMEkREs
Bl E, BT e E, AR, MEESD
BN, Wit Eo, E. 3SR/, EH RE Mao
1 Hemley HR#E Raman 3 3REF f6 2 HY A0 AR
B, TUEHEZRNERFABREF, #—P
WA 150GPa, 77K bMRTBRESTFEHER o
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U EXEERBHF TSRS THRNRE
THE—SENEE, ERTHTE&ES. AN
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TUHNEBELBIER. REEREEHEERN
TR NE A2 BxERY, IAESRTRE
DR, FHEIE S KA B 70GPa,

*t 150GPa #b5, Vibron FEAIRESE BF
HH ARG RE—FRAR, MAR LE#EN
®Z-sRBERTIE.

. RFEgRE
i 245 B, B O E D TR K.

RERBRTAHSESN E ¥ B 4300~

400GPa 2 JH]. .

Mao %P9 77K B & E S 3] 250GPa 1
SObFEERPLH, AIFETE 2006Pa HEET, &
D TRIDEREELEMN. K, 76 180GPakh,
Wy Vibron BEEZISIN 10 45, Mao ik,
BRATHEDTRTFIRTER (~2.4eV) 5
BOLW R RERATE, 5l BEma. w1l
BT, FEE K3 In, Vibron IRHIRIE %
&, RBMERREFABE. HEENRT
EREEL. BIE,YUEHBE 200GPa i, &
FERNBEHRD, RHEHEBEMN, = 250GPa
N, BAERAEH, UBTHEEHFRRIE Vi
bron HUME . XEEREHEAN S BREE S

LB

—FHM, Mao HUHXARER & T FFi
PR A A 5 T M 4 B AT k.

M. &RSEN—EmEYE R

LERENBEESY

RBEENET-FFEAWHEM R &
NN, $BSNREWITEE
BeETEEE. BHNEGBERERTEREN, &
ARER,EFFRE 0p 53K 3.5 X 100K,  SXH
MEERFRE Ashcroft™ HERHE B &
RESHBRE T. REMOBSFE, Ashcroft
EMNFEEA BCS BEERHREBH ERE
B, hERSBEEANETF-FTFEAE B NV
B FPRME 0.25, Mit&BENHESEER
B4 54.5K,

1984 ££, Min Z£"7 McMillan 8 8 &
BRAM LTSS BRENEIEERE 2 250
K, A X RETRE.

1989 42, Barbee %0 F] F§ BCS-Eliash-
berg Hit, DM ERIENBERGEM, WS
SBENESHETIEE 24 230+:85K, Barbee
SNERERIIBTET Si WEEEBEE N
Bak, MEEGETHNESHETEESLRE
TAHYE. ERENBSEESEREX.

Barbee ZiRE—FHEH, SERTFHERES
—, 2 TF¢REHLRESEETE. BN
EHitbREREE FE.

2. ¢BRENEAMHEERAE

SERETRUBELAFRETEE, 2
TFHOZEEEUES TR EE (bo/2 = 0.25
eV)NE, ERBENT, BESBENER
BEHEETFARMEREY. BT EAEENK,
Ashcrof " FIH AR 5, &RENSE R
MESTERRES, EMNBEETHE. BN
HFHRET (proton) 5K F (deuteron) & &
43 BURR A B K - K hL e FA3% & - 2 S 48 4T,
BB E B RAR, MAREHEESE
WAk,

.&MENHEEY
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EFHeBENE B LY THEG®E
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BENBREEEEEER L,

Salpeter® A% ¥ e & R &S R FIRT % 25
A FEOTER K, NERRNMNIETE
WRXEE, XEFENFEOEERRLA, H—
WEREEFEIRETF HERERNTESE
ST AL 27 R MR T e AR K. Sal-
peter $&HH, —~ N EETF kil & BERETHN
Sert ALY

Iy ~ (2’)9)_‘065,

Hit Gy B 2eERT, 5—NRTFHER
BRIRWHLE%E. v BREFFRE,

Salpeter MIYEXFIHLEI, fHiTEENS
BERANEREA<I00s, BHLeBIE
&, Salpeter BT HAMEN BEBIREFPEN
IhE, B IE ki, '

A, REkeBESEEEENNGE
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BEBEER LEEROEAE, fmHERIERES
NE&BEANELE, HRETENS. . ZH/N &
K, BEEAZHRE, ALEARE %%
1&3%@%?&@5735@?5%.

1. Gilman®” By5%

1971 &, Gilman £HBEETAREH
CBRKHERT, AIURREBEENEE E .
Gilman FFEEUEET RE N LiF X4 &
ith, #1#E LiHF &Y. fiffiit LEF 25
FENER,NEMBELENFERER, LK
‘RN HERHREET LiF EOILT&EE
Rk, BEREET, SR ARRAH
HEHEN ST REET LiF BErgd.

LiF ZEHERPOAETE B e =192, H
THESNMBFHOETREE, FUSEE
BT LiF BRPE, 2 TEN% & f (=52
keal/mol )& BEME &8 (= 1lkcal/mol)
ZERR/NN ¢ =37 5, FHNERERTE
likcal/mol, ¥ W HU#ETE £ Hth 3t R 5 40kbar,

2712

LR A& BEREE AN RERD E,

Gilman #H LiH,F &5 8BHYS, £38
BHEERBERE R K. 108 AHBT
LiHLF FiHE &S B8 E T8,

1
AR BEFH/ cm?
T 8.5% 10+
SEE 39.2X107({&1)
LiH,F 12.3 X 102( {5+
LiH 5.8 10

BT LiHF PEET2 BRI, 453
HESREY L, HRGEESWE, AR
fE LiHF 1, AT SERVEFLERES, 9%
2500K, Fr) LiHF W@ 3k, mh
S S R AN
2. Carisson #1 Asheroft” Jik

1983 £, Carisson F1 Ashcroft HEHIBEAK
SmmRReBREEENNT T L, HBER
Bidk: (a) EAFBTER BRBEDUERA T R0 ST
ZIERIEE R, Carisson F1 Asheroft {5 3 &
10 %IREEMIZR IR, X EENEREEER/N—
¥, MNMEEREEIB/NMREZ. BRI H
TEEB CREREENAE. (b) AL
R SRR R A, P e T2k, M
T 7E 4 A = A S R T AR RSN I RRE
s, S THE x IRENE -2 RN 7
i, ERETBEED)

Pt = —x(dEf[dQ.,.),
K o, BRE-ETHKE, EIRESTH
ROBERR. HERIRE 5P HUE T -2rURE, ¥+
WAL T 35GPa IOBISNE 1.
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Abstract

Organic semiconductors and their device applications have opened up a2 promising new

field of research in microelectronics and optoelectronics.

Much effort has been devoted to

organic semiconductor devices due to their advantages of low material and processing costs.
This paper gives a brief discription of the physical properties of organic semiconductors fo-
llowed by an overview of the progress made to date in their application in photovoltaic ce-

11s, Schottky diodes, heterojunction photodetectors and field effect transistors.

ctions for improvement are also presented.
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