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Abstract: Traditionally, the binary search method is used
to collect the denoising data in the array pixilated CdZnTe
nuclear detector. Due to the high dispersion of the data it-
self, the acquisition efficiency is low and the acquisition
result has a large error. A denoising data acquisition algo-
rithm for array pixilated CdZnTe nuclear detector is pro-
posed. The detector principle and system noise type are
analyzed. The buffer half-full storage algorithm and multi-
thread control method are used to collect the noise data of
array pixilated CdZnTe nuclear detector. The experimental
data show that the proposed algorithm can effectively col-
lect the denoising data of the array pixilated CdZnTe nu-
clear detector, and the acquisition error rate is only 0.25,
the acquisition speed growth rate is up to 96%, with high
acquisition accuracy and efficiency.

Keywords: CdZnTe, array pixelated nuclear detector, de-
noising data, acquisition algorithm, buffer half-full stor-
age algorithm, multi-thread control

PACS: 29.40.-n, 29.85.Fj, 29.85.Ca

1 Introduction
High-energy ray energy spectrum detection and imaging
detection technology are the key technology in the fields
of atomic energy science, space science, materials sci-
ence and biomedical science. It has important applica-
tions in nuclear energy utilization, radiation protection,
nuclear safety testing, etc. [1]. Since the signing of the
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CTBTO, passive and portable nuclear safety testing in cur-
rent international cooperation and exchange is an impor-
tant research area of national defense security, and high-
performance radiation detection technology is urgently
needed. CdZnTe, a new material for room temperature
semiconductor radiation detectors with excellent perfor-
mance, has attracted widespread attention in the field of
nuclear radiation detection at home and abroad [2]. The
CdZnTe radiation detector made of CdZnTe material is a
new generation of nuclear radiation detector after Nal, Csl
and HPGe detectors. It has broad prospects and plays an
important role in the research fields of high energy nuclear
physics, heavy ion physics, atomic physics, astrophysics
and so on [3]. Comparedwith the conventional planar elec-
trode CdZnTe detector, the CdZnTe detector with unipolar
sensitivity has a higher detection efficiency and energy res-
olution. The surface pixelated array CdZnTe crystal can be
prepared into a nuclear radiation imaging detector with
multi-purpose,wide-spectrum, passive three-dimensional
position sensitivity. It has important applications in nu-
clear radiation detection and nuclear safety aswell as non-
destructive testing and nuclear medicine imaging. Many
researchers have studied the meta-pixel array CdZnTe de-
tector [4]. Wojenski et al. [5] proposed a signal acquisi-
tion method of SXR spectroscopy system gemstone detec-
tor based on FPGA, but it was only suitable for neutron ra-
diation, strong electromagnetic fields and other environ-
ments, with certain limitations. Tuoriniemi et al. [6] pro-
posed a new algorithm for peak identification, which was
used to quickly resolve single particles in data. It was diffi-
cult to collect ultra-fine nanoparticles during acquisition,
resulting in lowacquisitionaccuracy. Cheong et al. [7] used
the binary search method for data acquisition. The acqui-
sition efficiency was low due to the high dispersion of the
data itself. In this paper, the denoising data acquisition al-
gorithm in array pixelated CdZnTe nuclear radiation detec-
tion system is studied. Through data verification, the algo-
rithm has a high application value.
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2 Researchon denoising data
acquisition algorithm for array
pixelated CdZnTe nuclear
detector

2.1 Detector principle and system noise
identification

The array pixelated CdZnTe detector is designed by a
single-sided block electrode of CdZnTe crystal [8] to form
anarray pixelated electrode structure on the surface of the
crystal anode, and the cathode is an integral planar elec-
trode. When the detector is working, a negative high volt-
age is applied to the surface of the cathode. Under the elec-
tric field formed by the applied bias voltage, a large num-
ber of electrons and holes generated by the interaction of
the radiation and the crystal migrate to the two poles, re-
spectively [9]. The induced charge generated by the pixel
is collected by the pixel electrode and converted into a volt-
age pulse signal whose amplitude is proportional to the in-
cident photon energy, and then further shaped and ampli-
fied by the shaping amplifier to obtain a pulse signal with
a higher signal to noise ratio. The corresponding energy
spectrum distribution is obtained by statistic of the signal
pulse amplitude distribution [10].

For an ideal semiconductor nuclear radiation detector
system, all pulse signals of a single energy ray correspond
to the same peak signal path. However, in actual detec-
tion, theremust be a certain detection systemnoise, which
leads to the broadening of the spectrum of the detection
system [11]. Therefore, reducing the various noise effects of
the detection systemhas always been the focus of research
in the field of semiconductor nuclear radiation detectors
[12].

The total equivalent noise (eV) of a semiconductor de-
tector system can be expressed as:

Γ2total = Γ
2
F + Γ2col + Γ

2
e (1)

ΓF is the fluctuation noise of the number of electron-hole
pairs generated in the crystal, which is related to the na-
ture of the detector material. The specific values are:

ΓF = 2.355FwEin (2)

where F is the Fano factor, w is the average ionization en-
ergy of the CdZnTe crystal, and Ein is the ray energy. The
fluctuation noise of charge number ΓF determines the limit
of the energy resolution that the detector can achieve, that
is, the inherent limit energy resolution. For a detector us-
ing CdZnTe crystal as a material, the Fanofactor F = 0.14,

the average ionization energy w = 4.64, and when the in-
cident photon energy is 60 keV, the fluctuation noise of
charge number ΓF = 0.464 keV. Therefore, the CdZnTe de-
tector has a small fluctuation noise of charge number, and
its inherent limit energy resolution is high.

Γcol is the incomplete noise of charge collection, indi-
cating that electrons andholes are recombinedor captured
during themigrationprocess, so that the carrier chargemo-
bile phone is incomplete and generates noise. For the ideal
conditions of high energy radiation conditions (MeV) and
charge cell phone efficiency η > 0.9, the semi-empirical
equation of Γcol is:

Γcol = 4.7 × 105 (1 − η) (Ein)
1
2 (3)

where Ein is the ray energy and η is the charge collection ef-
ficiency. Although the array pixelated CdZnTe detector has
a “small pixel effect” in the inductive charge collection pro-
cess, the small array pixelated electrode structure of the
anode makes the induced charge collected by the detec-
tor mainly depend on the electron migration motion near
the small pixel anode [13], while the contribution of hole
migration inside the crystal to the output signal is signifi-
cantly reduced, the effect of hole trapping on thedetector’s
induced charge signal collection is alsoweakened, and the
“low energy tail” is improved [14], but in fact, considering
the diffusion effect of carriers, the incomplete noise Γcol of
charge collection is still the main source of noise for array
pixelated CdZnTe detector systems.

Γe is the equivalent electronic noise of the detection
system. It is themain source of noise in the detector system
and can be expressed as:

Γ2e = Γ2pre + 1.18 × 103Idτ + 0.10
T
τ rs

(︁
C2d + 2CdC0

)︁
(4)

where Γpre is the equivalent noise of the charge sensitive
preamplifier itself, Id is the leakage current of the CdZnTe
crystal, T is the ambient temperature, τ is the time con-
stant of signal forming, and rs is the equivalent input
impedance of the preamplifier FET, Cd is the source-gate
capacitance (pF) of the preamplifier. It can be seen from
the above equation that the equivalent electronic noise of
the readout circuit and the leakage current noise of the
crystal surface electrode are the main influencing factors
of the electronic noise of the detection system [15].

The noise of the array pixelated CdZnTe detection sys-
temmainly comes from the incomplete noise of charge col-
lection, the equivalent electronic noise of the readout cir-
cuit, and the leakage current noise of the crystal surface
electrode. Among them, the incomplete noise of charge
collection will cause a severe low-energy tail effect in the
measured energy spectrum, and the equivalent electronic
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noise of the readout circuit and the leakage current noise
of the crystal surface electrode will broaden the symmetry
broadening peak and reduce the energy resolution rate of
the detection system [16]. There are different noise sources
in most electronic components: thermal noise, low fre-
quency voltage noise, shot noise, and noise in transistors.
Noise can be thought of as a macroscopic representation
of amicroscopic stochastic process, so it can be derived by
considering microscopic processes [17]. The amplitude of
the equivalent noise of thepreamplifier is affectedbymany
factors, and its interference noise is inherently inevitable
[18]. Themainwork of this paper is aimed at collecting sys-
tem noise [19].

2.1.1 Thermal noise

Due to the thermal fluctuation of the electron distribution
in the conductor, we can consider a resistor with a resis-
tance ofR.Whenno current flows, the noise voltageUn can
still be measured across the resistor. Calculating the noise
power spectral density based on thermodynamics can be
given by:

dU2
n

df = 4KTR (5)

where f is the frequency; K is the Boltzmann constant; T
is the absolute temperature.

According to equation (5), a physical resistor canbede-
scribed as an ideal noise-free resistor R connected in series
with the same noise voltage source or in parallel with the
same noise current source. The specific spectral density is
given by:

dU2
n

df = 4KTR (6)

dI2n
df = 4KT

R (7)

2.1.2 Low frequency voltage noise

This type of noise canbe seen inmost electronic devices. In
most cases, the noise power spectrum has an approximate
1/f relationship, which can be expressed by:

dU2
n

df = Anf (8)

The physical source of this noise is not unique and has
many different mechanisms for different types of elec-
tronic components. And for the same electronic compo-
nents, the noise intensity is related to the details of the
technical production process [20].

2.1.3 Shot noise

Shot noise is a result of the electron point and discontinu-
ity properties and represents a fluctuation of the number
of carriers that make up the charge Q = Nq. Considering
a “constant” current of I, we expect the charge ∆Q = I∆t,
which flows through the boundary along the current path
within a (short) time interval ∆t. This is equivalent to an
average of ∆N = I∆t/q electrons with a fluctuation of
δ∆N =

√
∆N, so the mean square change of the measured

current in a short time interval is:⟨
δI2

⟩
= q

2(δ∆N)2

∆t2 = q
2∆N
∆t2 = qI∆t (9)

From these relationships, the frequency spectrum of the
noise current is derived to obtain the following equation:

d
⟨︀
i2n
⟩︀

df = 2Iq (10)

The derivation of this equationmakes the implicit assump-
tion that the probability of an electron passing through
a boundary is independent of other electrons. This illus-
trates the change in potential distribution caused by elec-
trons that have crossed the boundary [21], without affect-
ing the probability of other electrons crossing the bound-
ary. Generally, this condition can be satisfied. In addition,
shot noise requires current generatedby an external power
source, while thermal noise can exist in the device even
without an external power supply [22].

2.1.4 Noise in the transistor

Thermal noise is important in all types of transistors. Shot
noise is important in bipolar transistors because their base
current is only two orders of magnitude lower than the
pole current, the fluctuation of the base current is negligi-
ble compared to the signal current. In junction field effect
transistors, shot noise dominates. In 1/f Noise, MOSFET
is very significant, but not so important in JFETs and dual
transistors.

The thermal noise in the field effect transistor is the
thermal noise generated by the resistance of the channel.
The thermal noise here cannot be simply calculated by the
above equation, and more complicated analysis is needed
to consider the interaction of the channel with the gate.
The physical cause of low frequency noise in unipolar tran-
sistors is crystal defects, which cause carrier trapping. The
carrier local area of the motion is captured and is not re-
leased after a certain delay. Because it is captured, the pres-
ence of all transiently fixed charges will sense the channel
charge and thus modulate the crystal current.
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2.2 Denoising data acquisition algorithm for
array pixelated CdZnTe nuclear detector

Based on the analysis of the principle of the array pixe-
lated CdZnTe nuclear detector and the identification of the
noise inside the detector, the buffer half-full storage algo-
rithmis used for the denoising data acquisition in the de-
tector. Compared with the buffer algorithm and data com-
pression algorithm in the existing data acquisition system,
the biggest advantage of this algorithm is that the denoised
data collected is not easily lost, and the integrity of the
denoised data can be guaranteed. At the same time, the
real-time multi-task control method is used in the detec-
tor, and the collected data is saved directly into the file in
binary form. This not only achieves the purpose of large
storage capacity andhighdata transmission efficiency, but
also satisfies the requirements for real-time image trans-
mission [23].

The buffer half-full storage algorithm is used to set a
data HFIFO buffer pointer in the data acquisition process.
The buffer size is set to 8192 bytes. When data appears on
the PC104 bus, the received data frame is first placed in the
HFIFO buffer. When the HFIFO reaches half-full, the lower
4096 bytes of data are read. While reading out the data, it
makes room for the HFIFO, and the data frame received in
the bus board continues to be placed in the HFIFO buffer.
The specific operations are as follows:

Firstly, the buffer is divided into the following five
states:

State 0 indicates that the HFIFO is empty.
State 1 indicates that theHFIFO is not empty but less
than half-full
State 2 indicates that the HFIFO has reached or ex-
ceeded half-full but has not reached full
State 3 indicates that the HFIFO is full
State 4 indicates an unknown state and should not
appear

Secondly, the state of the HFIFO is judged:

(a) When the data does not reach half of the buffer size
(i.e., state 0 or state 1): return at this time to perform
denoising data acquisition.

(b) When the data reaches or exceeds half of the buffer
size but is not full (i.e., state = 2): the process will
first judge the HFIFO state, and if it is half-full, read
all 4096 bytes of data at a time; If it ismore than half-
full, but not full, at this time, only the lower 4096
bytes of data are read, and the original high data
is advanced, occupying the HFIFO low position. All
the data read out is saved directly to the binary file.

In particular, it is proposed that since the multi-
sensor detection system has a long acquisition time
or no time limit [24], the collected data is saved di-
rectly into the file in the acquisition algorithm de-
sign, which saves a lot of time in storage engineer-
ing. In addition, the data is stored in a binary file,
enabling real-time display of images.

(c) When the HFIFO is full (i.e., state 3): At this point,
the data acquisition process can return as long as
the HFIFO is read empty or the number specified by
the user is reached.When the reading is divided into
two batches, the lower 4096 bytes of data are first
read and saved into the binary file; then the upper
data is read out, that is, the HFIFO is read, and the
previous data is written into the file.
The advantages of the two batches of readings are as
follows: (1) shortening the time of one reading; (2)
after reading the low byte data, make room for the
HFIFO so that the data frames received in the bus
board continue to put into theHFIFObuffer, the data
is not easy to lose, ensuring the integrity of the data.

(d) Other values: indicates an unknown state and
should not appear. It will not be described in detail
here.

Multi-thread control: Since the detector is composed
of multiple detection modules, the denoising data acqui-
sition algorithm detects and controls the multi-path pa-
rameters in the detector. In order to reduce the complex-
ity of the whole system, realize real-time image transmis-
sion, meet the high-speed requirements and interrupt re-
quirements of the acquisition process, and ensure that
the frame rate reaches or exceeds 100Hz, the data acqui-
sition algorithm needs multi-task parallelism, that is, de-
sign multiple threads. And because of the different tasks,
the design of each thread is not the same [25–31]. The algo-
rithm has a total design including data acquisition thread,
control thread, and drawing thread. When the program
runs at most, several threads may run in parallel. To en-
sure the integrity of a large amount of data and error cor-
rection recovery, the data collection thread has a higher
priority than the control thread. The structure diagram is
shown in Figure 1.

As shown in Figure 1, the HFIFO buffer enters drawing
thread 2 in state 2.

Drawing thread 1:When drawing, it needs to judge the
HFIFO status first. If it is half-full, read the first 4 frames,
that is, the lower 4096 pixels, then return immediately to
draw. Only the first is frame drawn when drawing, and fi-
nally the data is saved. The HFIFO buffer enters drawing
thread 2 in state 3. Drawing thread 2: 8 frames are read at
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Figure 1: Algorithm structure diagram

a time, that is, 8192 pixels, and then immediately return
to draw. Only the first is frame drawn when drawing, and
finally the data is saved, the drawing thread is shown in
Figure 2:

Figure 2: Drawing thread diagram

3 Results

3.1 Analysis results of algorithm’s validity

Due to the “edge effect” of the edge pixels of the array pix-
elated CdZnTe detector, the performance of the detector’s
edge pixels determines the effective range of the array pix-
elated imaging detector. Therefore, if the detection system
can improve the response signal of the pixel at the edge
of the crystal, a large-area array pixelated CdZnTe nuclear
imaging system with excellent performance can be estab-
lished by repeatedly preparing the signal processing chan-
nel. Based on the above considerations, the system perfor-
mance test is carried out on the 2 × 2 pixels of the crystal
corner under the algorithm using the 59. 5 keVAm gamma
source. The bias voltage is −600Vand the detection time is
10minutes. The energy spectrum of the pixel at the edge of
the crystal is obtained. Figure 3 shows the peak results of
the corresponding pulses output by the experimental de-
tection system.

Figure 3: Peak finding of the pulse signal

As shown in Figure 3, the noise of the output pulse sig-
nal of the experimental detection system is small, the sig-
nal is not stacked and the peak statistics are accurate. The
electronic noise of the readout circuit of the detection sys-
tem is well suppressed.

Figure 4 shows the edge pixel energy spectrum with
the highest energy resolution of the experimental detec-
tion system under the proposed algorithm.

As shown in Figure 4, due to the short detection time
and the influence of crystal edge effect, the event counts
of low energy and omnipotent peaks in the energy spec-
trum distribution are small, and the escape peak of 36.1
keV Cd is not obvious, and the mixed peak Kα1,α2 of Teat
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Figure 4: Energy spectrum of241 Am (59. 5 keV)

27.4 keV cannot be confirmed because of the higher thresh-
old setting during pulse peaking. The obtained pluripo-
tent peak is approximately symmetric and the low energy
tail is not obvious. It indicates that the incomplete noise
of charge collection and the surface leakage current noise
of the CdZnTe crystal in the detection system using the
proposed algorithm are improved, and the obtained peak
spectrum FWHM = 6.05 keV. The energy resolution is
10.08%, and the energy resolution performance of the en-
tire pixel array detector has been significantly improved.
The detection performance of the edge pixel signal of the
array pixelated CdZnTe crystal meets the requirements of
nuclear radiation detection.

A comprehensive analysis of the above results shows
that the proposed algorithm can effectively collect the
noise data in the array pixelated CdZnTedetector, so as to
obtain the peak finding result and the edge pixel energy
spectrum with the highest energy resolution.

In order to further verify the performance of the buffer
half-full storage algorithm used to collect the denoised
data in the array pixelated CdZnTe detector, the peak iden-
tification algorithm, the binary search algorithm and the
proposed algorithm are compared.

3.2 Analysis results of algorithm’s
performance

3.2.1 Analysis results of algorithm’s robustness

The proposed algorithm, peak identification algorithm
and binary search algorithm are tested to collect the de-
noising data in the array pixelated CdZnTe detector, and
the robustness of the three algorithms is compared. The

number of experiments is 7 and the results are depicted in
Figure 5:

Figure 5: Robustness test results

Analysis of Figure 5 shows that the number of exper-
iments is 7 times. With the increase of the number of ex-
periments, the trend of the proposed algorithm has slight
fluctuations. It is always above the peak identification al-
gorithm and the binary search algorithm. In the third ex-
periment, it has coincidence with the peak identification
algorithm, and the data shows that the robustness of the
proposed algorithm is 0.44 and the minimum is 0.40. The
maximum robustness of the peak identification algorithm
is 0.43 and the minimum is 0.17. The maximum robustness
of the binary search algorithm is 0.44 and the minimum is
0.33. It can be seen from the data comparison that the ro-
bustness of the proposed algorithm is the best. It describes
whether the algorithm process and the result are stable
when the algorithm is in an abnormal and dangerous sit-
uation. The proposed algorithm has good stability when
collecting denoising data.

3.2.2 Error rate analysis results of the algorithm for
denoising data acquisition

Figure 6 shows the denoising data errors in the three algo-
rithms for the acquisition of array pixelated CdZnTe detec-
torwith different amounts of denoised data. Theminimum
number and themaximumnumber of denoised data are 10
and 40, respectively.

Analysis of Figure 6 shows that there are 40 denoising
data in the array pixelated CdZnTe detector. With the in-
crease of the denoising number, the acquisition error of
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Figure 6: Denoising data acquisition error test results

the proposed algorithm is less fluctuating. According to
the data, the maximum error rate of the denoising data ac-
quisition in the array pixelated CdZnTe detector by using
the proposed algorithm is 0.25, theminimum value is 0.20;
while that of the peak identification algorithm is 0.65, the
minimum value is 0.20; and the maximum value of the er-
ror rate by the binary search method is 0.40 and the mini-
mumvalue is 0.25. It can be seen from the data comparison
that the proposed algorithm has the minimum error in the
acquisition of denoising data in array pixelated CdZnTe de-
tector. The algorithm has a high accuracy.

3.2.3 Analysis results of the acquisition eflciency of the
algorithm

The comparison results of the denoising data acquisition
efficiency of the three algorithms in the array pixelated
CdZnTedetector under different experimental times are de-
scribed in Figure 7.

Analysis of Figure 7 shows that in the comparison of
the acquisition speed’s growth rate of the three algorithms,
the overall trend of the acquisition speed’s growth rate of
the proposed algorithm is above the other two algorithms,
the maximum growth rate of the proposed algorithm is
96%, while the maximum growth rate of peak identifica-
tion algorithm is 95%, and themaximumgrowth rate of the
acquisition speed of the binary search method is 91.8%. It
can be seen from the data comparison that the proposed
algorithm has a faster growth rate and higher efficiency
for the denoising data acquisition in the array pixelated
CdZnTe detector.

Figure 7: Algorithm acquisition speed growth rate test results

The time-consuming situation of the denoising data
acquisition of the three algorithms in the array pixelated
CdZnTe detectoris count. Eight groups of experiments are
set up, and the number of denoising in each group is differ-
ent, and four data acquisitions are performed. The results
are shown in Tables 1, 2 and 3.

Table 1: Time-consuming test results of peak recognition algorithm
for noise removal data acquisition

Denoising Acquisition time consuming /s
quantity /
per unit

First
times

Second
times

Third
times

Fourth
times

Time per
request

100 168 168 167.5 167.4 167.73
200 336 336 335 334.8 335.45
300 504 504 502.5 502.2 503.18
400 672 672 670 669.6 670.9
500 840 840 837.5 837 838.63
600 1008 1008 1005 1004.4 1006.35
700 1176 1176 1172.5 1171.8 1174.08
800 1344 1344 1340 1339.2 1341.8

Mean value 756 756 753.75 753.3 754.765

It can be seen from Tables 1, 2 and 3 that in the time-
consuming comparison results of the denoising data ac-
quisition by using the three algorithms, eight sets of de-
noising data are collected four times, and a total of 800
denoising data are collected. It can be seen that the aver-
age acquisition time of each denoising data by using the
peak recognition algorithm is about 753s, and the average
time of the binary searchmethod for 800 denoising data is
about 649s. The average acquisition time of the proposed
algorithm for different denoising data is about 540s. The
analysis can be concluded that compared with the other



Denoising data acquisition algorithm for array pixelated CdZnTe nuclear detector | 151

Table 2: The time-consuming test results of the algorithm in data
collection

Denoising Acquisition time consuming /s
quantity /
per unit

First
times

Second
times

Third
times

Fourth
times

Time per
request

100 120 120 120 120.5 120.13
200 240 240 240 241 240.25
300 360 360 360 361.5 360.13
400 480 480 480 482 480.5
500 600 600 600 602.5 600.63
600 720 720 720 723 720.75
700 840 840 840 843.5 840.88
800 960 960 960 964 961

Mean value 540 540 540 542.25 540.54

Table 3: The time-consuming test results of the two point search
method for noise elimination data acquisition

Denoising Acquisition time consuming /s
quantity /
per unit

First
times

Second
times

Third
times

Fourth
times

Time per
request

100 144 144.5 144.5 1144.5 144.38
200 288 289 289 289 288.75
300 432 433.5 433.5 433.5 433.13
400 576 578 578 578 577.5
500 720 722.5 722.5 722.5 721.88
600 864 867 867 867 866.25
700 1008 1011.5 1011.5 1011.5 1010.63
800 1152 1156 1156 1156 1155

Mean value 648 650.25 650.25 775.25 649.69

two algorithms, the propsoed algorithm has the lowest av-
erage acquisition time for different denoising data. The al-
gorithm has the advantage of high acquisition efficiency.

In summary, when the denoising data is collected in
the arraypixelatedCdZnTedetector, the stability of thepro-
posed algorithm is higher, the denoising data acquisition
error is aminimum, and the denoising data acquisition ef-
ficiency is the highest.

4 Discussion
In view of the research content in this paper, the follow-
ing suggestions are proposed for data collection in future
detectors:

Improvement of CdZnTe crystal electrode structure.
According to the research on CdZnTe detectors at home
and abroad, the improvement of the electrode structure
of CdZnTe crystal has the most direct impact on the per-
formance of the detector. Therefore, it is possible to study
and design a more efficient pixel array microelectrode

to change the internal weight distribution of the crystal,
thereby improving the carrier collection capability of the
anode of the array pixelated detector; or on the basis of the
existing surface pixel electrode structure, different forms
of protective gates are studied and prepared to improve
the defects of large pixel leakage current at the edge of the
CdZnTe crystal.

Detector Signal Processing.
It is possible to further study the whole set of signal pro-
cessing algorithms with pulse peak finding, rise time dis-
crimination and peak correction of energy spectrum char-
acteristics, which will greatly improve the detection effi-
ciency of the detection system.

Study on Electric Field Distribution in CdZnTe crystal.
Based on the work of this paper, the CdZnTe detector in-
duced signal model considering the carrier diffusion effect
can be further established to expand the application range
of the CdZnTe detector’s imaging evaluation model. Aim-
ing at the internal electric field distribution of CdZnTe crys-
tal under low energy and low voltage conditions, a mul-
tiphysics coupled electric field distribution model com-
binedwithweight potential theory is established and stud-
ied. In the experimental aspect, the internal electric field
distribution image of the crystal during the polarization
effect can be further observed by the Pockels effect to es-
tablish a more perfect electric field distribution variation
theory in the CdZnTe crystal.

5 Conclusions
In this paper, the denoising data acquisition algorithm
of array pixelated CdZnTe nuclear detector is proposed.
Firstly, the detector principle and system noise are ana-
lyzed. Secondly, the buffer half-full storage algorithm is
used to collect the denoising data in the detector. Exper-
imental data verification shows that the proposed algo-
rithm can effectively collect the denoising data of the ar-
ray pixelated CdZnTe nuclear detector, the acquisition er-
ror rate is only 0. 25, and the acquisition speed growth rate
is as high as 96%. When the proposed algorithm performs
denoising data acquisition, it has high stability and high
efficiency, and the error of denoising data acquisition is
small, which has high use value.
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