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Abstract

This study used the microspacing in-air sublimation growth method to prepare high-quality two-
dimensional 2,6-diphenylanthracene organic single crystals, and systematically investigated their

EIREE .

MESI: HEfE, BOR, Y, WEIE, SKEEH. 4RV 2 BESYERT ST0]. MY, 2025, 15(5): 537-
544. DOI: 10.12677/app.2025.155059


https://www.hanspub.org/journal/app
https://doi.org/10.12677/app.2025.155059
https://doi.org/10.12677/app.2025.155059
https://www.hanspub.org/

RefE <5

structural characteristics, exciton dynamics, and optoelectronic synergistic effects. The characteri-
zation results show that the 2,6-diphenylanthracene crystal has lattice spacings of 7.542 A and
6.402 A, exhibiting a wide bandgap characteristic of 2.56 eV and a narrow half width emission peak.
Polarization-dependent fluorescence spectrum revealed a dichroic ratio of up to 2.02, confirming
strong anisotropic luminescence properties. Temperature dependent studies have shown that the
exciton emission peak exhibits a blue shift of 39.96 meV and a half width reduction of 67.50%, con-
firming the weakening of exciton phonon coupling at low temperatures. Moreover, the transistor
prepared by micro nano electrode transfer technology exhibits excellent switching characteristics
and lower off state current, and low-frequency noise analysis reveals the dominant mechanism of
channel intrinsic noise in the low drain current region. This study not only deepens the understand-
ing of exciton behavior in organic crystals, but also provides an important material system for de-
signing high-performance optoelectronic devices.
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Figure 1. (a) Schematic diagram of molecular stacking of DPA crystal in the ab plane; (b) Optical images, confocal images,
fluorescence images, and atomic force microscopy images of two-dimensional DPA crystals, all with a scale of 10 um; (c)
Fluorescence images of DPA crystals at different angles, all with a scale of 20 um; (d) Selected area electron diffraction image
of DPA crystal; (e) DFT calculation of DPA crystal energy bands; (f) UV-visible molecular absorption spectroscopy testing
of DPA crystals

[ 1. (a) DPA @iK7E ab RE PRI S FHIRERE; (b) —4 DPA RIFHNE, HBE, RASETFHEMEERR,
FrBEEGARR% 10 um; (c) DPA REETFREIAE THREER, FMEEGIRRYXA 20 um; (d) DPA &FAEX
BFITEER; () DPA @IAEETH) DFT &, () DPA @IRIESN - AIIL 5 F IR IE IR

DOI: 10.12677/app.2025.155059 539 N e


https://doi.org/10.12677/app.2025.155059

RefE <5

l(a)f87R | DPA @ik 73 7 HER M AL, SE R bl 6 W IR 3L 5 2 3850 P [ ey 20° 1) —1H
F, XF TGS EUR B RIS HEI10] [12]. 2T 5 KORHE,  F0ATT5R 4808 86 A2 K9 (MAS)
Ihil % 7 DPA fhfk. [ 1(b)ilid 24 BMERAERIE T 4k DPA SRR —M. et BB R
FHOR GRS W, SRR AN SO6 BUBUE BIFE i R T R IESE. TR, HEHET )
BB AFM)ME BRI E R 27.764 nm. & 1(c) R 2 #5296 B /R T S RIS m ik MK
FeAmIR T A FERE I, 5 R IR 1) 180° I HAVE R Hil . A% W Bl PN (i e B B S A — B, X
—RHERRUE T AR AR [ 1] B 1(d) I X BT AT 5T (SAED) MG B4 0000 38080 00 ) B9 BART S R R
FRHT H AN TEAZ 5 [0 F) A TRV BE 20 5310 9 7.542 A ([010]4%4 1H0) A1 6.402 A ([001]&1A]), IFSZ MAS 2145 ()
T4k DPA MR B A KRR PR SN .. BT E S5OIERAE N DPA SRR T4t gt T 2 RER
iEe W 1(e)fR, T HEZRIERDFT)E —MHRET R, DPA [ 17454 B B PUE R
e Ml TR(VBM) E R EL ) o PUBE L AL, 11540 IR (CBM) W = ZERJE T AL n* RO HIE, 115
FEAMET A 2.60 eVe X —HISTHIN S E 1(HFRIESN - AT IR BOE (U V-vis) S 45 H & BEW)
Ho fE 2.56 eV AMLE B SR RIS, IESE TR RH BT B AR

a b c "
5100 18 1.00 120 0
—_ - 150 30
S 065 \
© 3400 ~12 =
s S s
2 s =y
a o @ 0.30 180 0
[} = (0]
€ o« S
= 1700 <o6 =
o T
= 085 510 '330
0 0.0 1.00 240 300
400 500 600 700 800 400 500 600 700 800 270
Wavelength (nm) Wavelength (nm)
d e
0.09 008
0° 30° 60° 90° - /
e . b
; 0041 y P\ f
o 0.03 ~ [y R
0 um - 3 \ 4 \ s
< 000 : |
o %
90° 120° 150° 180° s v ! L
-0.03 ' \
0.04 ! Vo
s Y 2
% %
0.08
-0.09 0 60 120 180 240 300 3

0 (deg)

Figure 2. (a) Photoluminescence spectrum of DPA crystal at room temperature; (b) Differential reflectance spectrum of DPA
crystals at room temperature; (c) Polarization-dependent photoluminescence spectrum of DPA crystals at room temperature;
(d) Azimuth-dependent reflectance difference microscopy images of DPA crystal, all with a scale of 10 um; (e) The intensity
polar plot extracted from Azimuth-dependent reflectance difference microscopy results
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Figure 3. (a) Photoluminescence spectrum of DPA crystals at different temperatures; (b) Peak shift and energy variation of
DPA crystals at different temperatures; (c) The full width at half maximum of DPA crystals at different temperatures; (d)
Differential reflectance spectrum of DPA crystals at different temperatures
[ 3. (a) DPA BAFEAREIRE THIXH LZHIE; (b) DPA BEETREIRE THIEMRE RAEETN; (c) DPA @iFE
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Figure 4. (a) Optical image of two-dimensional DPA transistor, with the illustration showing its molecular structure schematic;
(b) Transfer characteristic curve of two-dimensional DPA transistor; (c) The power spectral density of typical drain current
fluctuations of two-dimensional DPA transistors at different gate voltages, where the dashed line represents the slope of 1/f;
(d) Normalized power spectral density and cst*(gm/Ins)? at f = 21 Hz, where the constant cst is used to fit the data
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