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Table 1.  The best parameters and evaluation parameters for different junctions, and calculated barrier height.
& at Y nin huy k R ARE/% p/eV
MoS,/Si0O, .68 -.0017 4.63 20.58 .999 2.3 3.46
HfO,/ ZCAN .53 -.0038 3.86 10.68 .999 1.5 2.43
Al,Ga3In ;P /Al ,GagAs .90 —-4477.06 1.78 55.14 .999 34 1.52
HALARSI .39 -.0094 1.72 9.05 .998 3.8 1.14
P3HT 14 —.0066 1.94 67.82 .999 1.2 1.85
Graphene/SiO, .22 -.049 4.75 26.94 .999 4.1 4.12
Pt/GaP .87 -.37 1.43 142.86 .999 3.7 1.41

R: MR, ARE: AAXTRERFHIMA.

JGHL PR Y- | S 7 AR BE A SR O BE 78 Ak IR
K, AT LA Y BRI 25 R [m] 52 0 i H A AL
PaXt W 22 TR BT | SEAR R G RE R
TE— 2k HE B rgdxs. 2R 1 s ESEOR
MEFS B AT SE T SCHERR YRR LA A R X
Aly,GagsIng 5P/ Al sCag gAs Y 14 FE RS 42 0 BE
T Aly ,Gag 3Ing 5P BEFTIEUART Aly ,Gag gAs
HEEF JE B, X AR IESE Al ,Gag 3Ing 5P /Al ,
GaggAs BCNRCRENIE 47.1% 19K BHAE L L) —3
35 81,

FOTARIE 1A Ak ) 4kt (Graphene/SiO,)

AR R P A S S s 01, PR 3 4 i T A R
SEALRE G G S B i 26 Gl R (6) XS £ 8
W ) AR P A S 46 R ) b 2k e/ ok
BV E RS TR 1 P BRI A S 2
R, B3 WA T RERS I I i iR 4 Graphene/
Si0, JEHL AR A G T fE AR LA i B 2
B EIeHh L. o T 0 i 2 SRR YR ) Y
P 3 2 1 A s ) ARG L T AR
SPGTRER RO A, AL HBE s 2R W) 5
56 w5 5 WO R 0 W] 22 TG R AR S T AR ]
AFDET e — 4 B E RS

103301-4


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 2 3R Acta Phys. Sin. Vol. 70, No. 10 (2021) 103301

N )
a oo b
0.9t ﬂcgof—eee—@—o—o— o o
081 ‘ {gcoem&
0.7 F 0.6k 4
N 0.6 g N
0.51 0.4+
0.4t
0.3 0 Experiment 0.2 0 Experiment
d —— Theory —— Theory
0.2 ok
0.1 . . . . . . . . . .
2.0 2.1 2.2 2.3 2.4 2.5 1.41 1.42 1.43 1.44 1.45 1.46
Photon energy/eV Photon energy/eV
1.0 H(©) 1O (a)
A AEE0EEE 6 60600 | gl s saBE6800
0.9F Y'Vges AL o0
3 0.8} )
zf\_noo--
< 08} < 07r yis # o8
>~ I >~ 0.6+ o
2 0T & <" 05) 7
N S ooal gy
0.6 1 ﬁ 0-4 /?‘y’
o E o /593 E
| - (o] xperiment [ (o] xperiment
0.5 g yz —— Theory 0.2 P - —— Theory
[s] VAR
0.4 . . . . . 01 /= | . . . .
2.0 2.1 2.2 2.3 2.4 2.5 1.41 1.42 1.43 1.44 1.45 1.46
Photon energy/eV Photon energy/eV

Kl 2 SEERIRLEL (6) BIELEY Al GagsIng sP /Al sGag gAs(E S - RE  (a), (¢) Fl Pt/GaP (4B -F 24, (b), (d)) RBigs N
JEHL P (Y) VRN A OGRE IR B A5 R S Y22 L YY2 AL RE R AL A
Fig. 2. ¥/Y-hv and Y-hv plots of the experimental data and the theoretical fits in the form of Eq. (6) for both
Aly»Gay sIn 5P /Al ,GaggAs ((a), (c)) and Pt/GaP ((b), (d)) Schottky contacts.
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Abstract

Experimental and theoretical research on photoelectron yield spectrum play a crucial role in electronic and
photo-electronic materials and devices, and the reliable and precise estimation of photoelectron yield via photon
energy is very important for detecting microscopic electrical information in photo-electronic materials and
devices. Photoelectron yield is defined as the number of electrons emitted by per incident photon. Before this
work, the technique was based on the interception of a plot of square root of photoelectron yield versus photon
energy for metal-insulator hetero-junction, and that of a plot of cube root of photoelectron yield variation with
photon energy for insulator-semiconductor hetero-junction. But, how to intercept the relationship between
photoelectron yield and photon energy for semiconductor-semiconductor and metal-semiconductor hetero-
junctions has not been known. Besides, many experimental plots of square root and cube root of photoelectron
yield against photon energy are available, but none of them is a straight line. In order to obtain a more accurate
and reliable barrier height, electrical structure of the junction, the energy level distribution of the energy band
offset, defect density in the junction, and the valence band profile through the photoelectric yield spectrum, a
reliable and accurate model of photoelectron yield spectrum is established via combining the solution to a
differential equation and experimental results. A method is proposed to naturally determine the junction barrier
height by using the experimental results of the internal current yield varying with the photon energy. The this
method can be used to calculate the junction barrier height as accurately and reliably as possible, and the
density and energy level distributions of the effective occupancy states of the electrons in the four junctions are
obtained by using this photoelectric yield spectrum model, In addition, based on this model, this paper proves
mathematically that the density and energy level distribution of the effective occupancy state of electrons
present a peak shape. Therefore, the application prospects of this photoelectric yield spectrum model are

demonstrated.
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