P 000 http://www.cqvip.com]

BB PR

WE“HD" MEBD" 5EY EE

&4 1,+ = 1 S g1 2
(1 hEREEYBBT LHERAYHERLREE Js 100080)
(2 EREEERSEEARSRMTHE  dLst 100871)

# E  1EC, - TCNQ(—MAHLTAIMYE) MLy TCNQ A HLor TR, AR RS 7 — Rl
H A A7 B 6 D I P SR A LA R T L AT AR X R M T R SRAE e 180 B BAE LM R AR
IF) T ] 949 4 S SRR, 73505 b AL A BRI 22350 5R, 8 3F Julia X652 235 18] o o BUI SO 802 T (B 22" +
¢, HiHh ¢ = ~0.74543 +0. 1130i) , t ARATIL L ARRUK “ ¥ T PR X T 1 T 700, CREAR A fR AR M — R B bl
i, BD  AERUBOR B R AR o, b M4y S B T A RO BT HURE T, i TR HE R AR AT R R (R R 2 R
SEFRPERE B, BATE AL M 7 RIMIE. ¥ 7 A BB, IR T AGTX B R SRR G — AL B T AT AR
A IR TR A

XA WR,Cy, - TCNQ,TCNQ, “ ¥ 5" 73jE

“Seahorses” in Mathematical; Physical and Biological Systems
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Abstract We describe the formation of unique “seahorse” fractal patterns in the growth of fullerene - tetracya-
noquinodimethane ( C4q — TCNQ) and pure TCNQ thin films. These “seahorse” patterns are S — shaped forms with
“fins” on the outer edges of the curved arms, like real biological seahorses. These “seahorse” fractal patterns ex-
hibit an approximate symmetry under rotation by 180°, but strongly break two — dimensional inversion symmetry.
Similar “seahorse” patterns can also be simulated by the Julia set from a pure mathematical mapping of the func-
tion in complex space: z—2z> + ¢, with ¢ = —0.74543 +0.1130i. A novel formation mechanism is proposed, in-
volving the charging of part of the neutral molecules and clusters in the initial stage of film growth, and the broken
’symmetry arising from the Coulomb repulsive force in the nucleation and aggregation process. The similarity of
physical, biological and mathematical seahorses shows the consistency of nature, which should stimulate our inter-
est for deeper scientific explorations.
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