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F B g BEHEMO% 3% a-MTDITPY.TCNQ(1), ~-MTDTPY - TCNQ(2) MTDTPY
<CHL@)=F BB E SR KRN E TS TS, 1%, kO o+ MTDTPY
RZik(A)5r T TONQ R A BN — 44 FREQD, BRETR HITEB, G B=0.15¢V, R
BT ERERBER. EIRSH, BFHEEDIMIDIPY 24 (A)TCNQ K CHL 4
TFHBERMEF MBI DR A —440-Fik, BN TOPFEZERARRNBRES. HETET
LM R KT B TEBH Frohlich-Sewell A=, B FR=MEGNZERBFRZ o1 00105=
3.75x10710:1:1,15, SRR HESLE R —F, R TEHSTFEN o liE, 2 DA fE~10%:1;,8
DA fE~2:1, BEHELER, AXENRR FRTEVEET T8,
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AR, BHRAAX MR IR A4 FHM); B 2 2 Wik -1 43 51 JB B AN 28 52 /Y
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FHREZHMARE., EBR RN ERES RA VAX-11/780 354l i TSR TE
HREED, BRASTAEENL 2 X3 MAIRHHAESRYMER, RREHAEPREEL R L.
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3(D)e MIDTPY 43 F4, 83(A). CHL &7k
..... Fermi i, ——SHE

Rkl HE2TR, HKE dlno X7 W K B 4B 5 5 0.063eV, FEIR B~
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BEAHMBARENEFASXHEMARRET. HRkIEE4REA, HO R A, 65- 70%
¥ B MTDTPY 4 FHul 5, i LU s 4R, 66—70% kB TONQ 4+ FHuil W ST,

B2 BRZSTFRELREEHS. HTRERTEASTH-EERT, RELRE
K&, ME S EMEREERRER 1/2, P aEH 2 Il T (bwo-fold) B, Fi A #k
A ER B B, I 7E Brillouin X 1 ¥ (a=0.5) b ML (A 2). YEM—N4TFH—EEHRT
B, BANETEERRESHENRITEFAILER SEE—R. ERSETHES, R
BE I M 5 B — X B A R BE

E T 6 B MY ST B M A T 2 kTR, BT RLOR R R B, BN
WPl MTDTPY 4 7R HO g # B 5 TONQ 4374 LU g8, guhy 78 M i LU
WHRHOHWHAHERBFRERRBT. MEBHER, “A0TFERNETRZEAES, B
B ML S, B A LR Fermi 1. 762\’@—*3@ MTDTPY K TONQ 4F [l Y v 5 5%
BN 0.71% ¥ Fermi 7 a=0.355 481 MTDTPY 4+-F4: it HO g4 & TONQ £ H
LU g4, 7 Fermi HHMHE, o F MTDTPY #: i HO gt (d°E/dk®) <0, B R = 7T
M, TiXyF TONQ &:fy LU gEH 4 (d°B/dA)w>0, M RBFIE, WA FHIER, b=
2w/ L)a, L Jy53-F4E 77 1) & O 3L R K E

RBik3 RU2MEH,. 3 HENSTFHRESRRAES. BUEEAPISTFHI— 8, KLk
WHRERS EAXTRR. BHATENL AR, B L HUENRENERHT R S
66% Ll b, AT 3 B— A 8T W BTRKE.

BWFRE WS 8B-Fh MTDTPY 44-FH:# HO gt ¥ B8 CHL B /8 LU #8874, —XF
MTDTPY %5 CHL 4-F [ i 7 5 % B 2% 0.60%, ¥ Fermi i ZEa=0.30 4 4 %] i i
MTDTPY X CHL 4-Fi:f HO X LU fB4. A A & H (1PE/dR®),, <0, L KA
Z G T REEHR (CE/AR), >0, By B 5,

BB AR E T E W A 2 88, T REIR, AR EERHITE,
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THE, HHEFERTERFEHNER, MWREMBENBSREGEREMILE, o
01°10°~ay~o3 MR A B IR, JEXT H S s LB BT 38,
MATHBE SRR R RTRRA
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T % F A AE 3o 55 fk AL 1 Sk A
O =0+ 0 = Tl hn + Mgy Llp 2)
n, 6 RuBRBWMFHRRE THERIBE., THDRARTHTHEERZE nXpE

e SR it
BRTRE 2RIERMEBESYME, Wund. B7FHREN S T 45 a i
BE AU om® JRBFHER WRHNETFHARZESTREABRRTHREY RN 1.19%
10# carr/om?®, i 8 W43 FA B R Tl EH R 1.12x 10% carr/cm?,
1 kS EEREE, RATREBTHMHFESH ORI R, BLIARELSE B,
Wk B R
o ny=~'N_N, e te/2%sT 3
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N - 2(2xmt kT )32 N. = 2(2mm’ kpT)3/2
- hs H + hg-
Ko REER, ks 2 Boltzmann ¥ %, m2 K m} £HBETREXHERFEER, b} Planck ¥3,
THEXNBE., IHERBTERE, BRTEAERPNARNFEREICHAETRERXRERS
SRERFHRBEW Z . W TF1, Ec=0.15eV. £ T=300Kk, B3 n,=n=2.4%
10*3 carr/om?,
BRFEIBE Frohlich 5 Sewell i Hr # i B Z™

_er(By) L2 (AR)?
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SRR (AE~10"%eV), 1 L% 2 & TONQ 4 FHEBIRE S, 884 Bl 7 (Bloch-
type condition) R 7 K 3L KR A5, TTHR U4 T 0 3E 1 242 B I M B I% (hopping) LI, L
5 L7 B BB LB BB PR n W13 (4) PTRs T pom — (/BT wop /P71 =
BLE 8 R, {3l Heisenberg HIRME BB AR A % B3, 8 (AE) /M1 /z = pos~/mT,
BT on % o 7 LLE R BB 4 B R M TR T, JhAL, RATIE 1 9 M A: BUR 2 1y
TONGQ 43R A 70 T 1 15 5 4126 40 3 L A0 040 I 2 i 5 KA 7R

T 2 R 8, Formi Fife by 0B 574 %4 FREMI AT RAGAS, = oft B9 F-(A/dk)s, TTLL
gk, 10RA, Fermi B MAEBE b @A, RATEMUMEBRM TR B E ) &
BN BT R m, T TR A T (AB/db), BT, KA

%f) (7:;7‘ 5 :f%h«EF )

Ey % Fermi fE{4. HiHB %K (dE/dk)s,=8.68x10 eV A,
ZAMEBTR, a%ﬁkfﬁ@iﬁﬁﬁ%?%
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FELGAN BRI R MRk A UK B ﬂﬁ%ﬂiﬁ%, A BESEAFTHEC
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a'=0n<%%— I2(4E)? (8)
a'=o‘/0=n<-%%—>kr 1%(AE)* (8)
LRHEBIAN T REXBTERTEL

R i

D) HZBMERo10:03=3.4x1075:1: 1 40; f3tE BB 01705105 =3.75 X107
1:1.15, FEIHEERRL, kSRS FERMEEIER, DRIFE S REK&ME
1, F% g3 EHEMO 75 3nn R NERWENE, B2 AEREHENEE S EN
SERREE, BEALRENRERT 25, ERERREARSIRGHEES N EMH
FBEEMLAEHER.
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*1 %1, 2R3 5RRFXEENRR
5 1k a-MTDTPY - TCNQ BS-MTDTPY -TCNQ MTDTPY-CHL
LT AR MTDTPY | TCNQ MTDTPY CHL
T HO LU HO LU ‘ HO LU
7 (D) (carr/cm?) 2.4x 1013 1.2x10% 1.1x10%
n(A) (carr/cms) 2.4x 1018 1.2x10% 1.1x10m
AE (eV) 5.3X10-? 5.3x10"2 4.8%x101 6.9x10-2 $.9x10°1 4.2x10~1
(4E)2(eV)? 2.8x10-3 | 2.8x10°% | 2.3x10"1 | 4.8x10°% | 2.9x10-1 | 1.7x10-%
LA 7.9 7.9 8.7 8.7 7.5 7.5
ap 3.5x10"1 3.5x10"1 3.0%x10-1 3.0x 10-1
(AB/dk), (V- A) 8.7x10~1 | 8.7x10-1 | 9.6x10°t | 1.1x10-1 | 8.4x10-%t | 7.2x L0t
U/C(evs-;i:’/cmf’) 3.8x1012 3.8x1012 2.0x 1022 4.9x 101 1.5x1022 7.9x10%
0/C(eV3-As/cm?) l 7.5 x 1012 2.0x10%2 2.3 102

g=Cn- (AB/dN) 1 L2+ (4E)2; (AE/dk) gy (L/20) (AE/C 1) o

(2 24 MTDTPY 47 SR Mt TONQ £ FRMFTMA 8 MR %K, X
B % TONQ tE LUBEHF R A, 4B =6.9x107%eV, fE84H R 1 (d&/dk)x, Je AE #W MTDT
-PYHMFRR/DBE FFEARPIBEERM FEB B EEMRA. £ TONQ 4 FH# &4k
F, TONQ W B R R EMABHEMEAMFERM AL, €34, 4F4 MTDTPY 5 CHL
SESRTMZILE 2:1, A FREOFHRBEE. £1F TTF & TONQ KE iy wfi i
BESYHED, EREIBLIASERENEELS K. MTDTPY-TCNQ & MTDTPY -
CHL W#H VLA TRESEN LA, HIFRFYFINSEF G T X8R,

W EEE SRR AR, B AEEHTNRTAENREEY. ERRENE.
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Electronic Energy Band Structure of Charge Transfer Complex
Crystals MTDTPY-TCNQ and MTDTPY :CHL and the Relations
Between the Band Structure and the Electrica] Conductivity

Zhang, Qi-Yuan* Yan, Ji-Min
(Institute of Chemistry, Academia Sinica, Beijing, 100080)

Abstract

The electronic energy bands of charge transfer complexes a~MTDTPRY - TCNQ(1), A~
MTDTPY-TONQ (2) and MTDTPY -OHL (8) were calculated by tight binding EHMO.
In 1, the electron donor, molecule MTDTPY, and the electron acceplor, molecule
TCNQ, form a quasi one—dimensional mixed molecular column with alternative packing,
and there is no net intercolumn charge transfer, The energy gap E=0.150V. The
charge carriers are oreated by thermo-exciting from band Ege to Ery. As for 2 and 3,
the elestron donor, molecule MTDTPY and electron acceptor, molecules TCNQ and
OHL appear in relatively separated quasi one-dimensional molecular columns
regpectively. Charge carriers mainly come from inter-column charge transfer. Baged on
the calculated structure of encrgy bands and according Yo the equation of the migration
of charge carriers of Frohlich-Sewell, the proportion of the room temperature electrical
eonductivities for these erysbals is oy :105:05=38.76x1072:1:1.15, and it is fundamentaly
coincide with the relevant experimental results. In 2, the ratio of contributions of
molecular column MTDTPY (D) and TCNQ (A) to elecirical conduetivity is op:o,=
10%:1, and for 8, the corresponding ratio of MTDTPY (D) and CHL (A) is opioa=2:1.
Besides, the migration mechanisms of charge carriers of these crystals have been

discussed.



