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Abstract

Gamma spectrum measurement, as one of the more mature nuclear measurement methods, is
widely used in environmental radiation detection, nuclear accident radiation detection, geological
exploration and other fields. To analyze the collected energy spectrum data, corresponding energy
spectrum measurement and analysis software needs to be equipped. Foreign energy spectrum
analysis software is relatively mature, but its closed communication interface requires corres-
ponding equipment to work, which is costly and not practical. Therefore, this article is based on
the Qt platform and using the C++ programming language to develop gamma spectrometry control
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analysis software. Using a Nal(Tl) detector as the detection unit of the gamma spectrum mea-
surement, mainly communicating through serial ports and analyzing data packets. Combined with
the QCustomPlot class library, the spectrum data will be displayed in the main window. A nuclear
database will be designed using MySQL database for nuclide identification, which can smooth
spectrum, seek peak, scale energy, and identify nuclide.
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Figure 1. The overall structural design of software
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Figure 2. Main interface of the software
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Figure 3. Original energy spectrum
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Figure 4. Smoothed energy spectrum using the five-point center of gravity method
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Figure 5. Smoothed energy spectrum using least squares five-point method
B 5 s/hERRKBREEE
DOI: 10.12677/nst.2024.121002 14 AR SHEAR


https://doi.org/10.12677/nst.2024.121002

A

1250

T

1000

750

500

250

0 1 Il 1 Il 1 1 1 1 1 1

0 100 200 300 400 500 600 700 800 900 1000

Figure 6. Peak search result

B 6. JUELER

3.23. REEBZIE
B %0 FE 2 S £ A G 5 1k T P EE A G S SN A B A B R S L M T A,
W HA T IE AR BRI P SRR RN MR R, HAEGHRERZIELIS, A BEHRE T H g hr
R0 LU AR B P W R R A AR P2, an A P 0, 38 mT DARRARE e B 2 P P82 T (X 38 1 L3R
S LA RS O RO PR AR AR R BEIR, 4R B R AE U of IS 38 Bk I o2 20 P ) R 8, AT DR
F— e R 83 2 T B VH o AR Y8 IS — Je 2 (51 V3 75 FE R i R it oh R R A R i .l A
drRE R ZI M, & RBoRRERZIRE S, WE 7 Fis.

i) Eil)- AR E b4
&t BEE ~
O 614 1173.2
O 719 1332.5
O 43 121.782
[ 470 1408 NNA hd

0 1 2 3 4 g

peme: [ ]

Figure 7. The energy calibration interface
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Figure 8. Nuclear database

& 8. BBIERE

3.2.5. %ERIRA

LS ReEZIE LG, PRt AT 06 nT DR 3545 20 (WAL (1 i v 5 W BT e B RE . AR BT
AT B ) e B 5 % 3R P TR I RE AT LU, (B 3 C EEWE MREEIa N, AT AP A
FAEZNZ R, SRR TSNS RN EEE. 5AiEmEEEE:

f= e—e(AE)Z/EW @)

Hr e NEH, AE B i WREESZEE T NIEREEZ 2, EW NWRENRRE . R —AMZRERT]
R UCECE] n NRFEVE, 54 HEAFEZUTHC B ) BANRE Y & BE IR, HijE bl —A K
¥

A=ﬁﬁ{1+ﬂ>[§—lﬂ ©)

Hor fo RIS, n RAAMVLACHIRF AR, TR R iz s MRHIE e . W R a1 i EAS BEK
THORERN —BE, BYCYATREAFE IR .

et BIRIGIRBI UG, WER— AR B — ME R B ER T BER A A, 7T LA %%
BRAPE . WA DR 2 M HEGEEIRT B, A 20k T 2 Fir A7 e Hh L G 2 A% 3 1 U

DOI: 10.12677/nst.2024.121002 16 MR A


https://doi.org/10.12677/nst.2024.121002

A

it FRA LIS MZR AR LY R AT ReAFAE A% ZR . F AR A i O S AR (9], A
ZEREFIMTA I8 5124 R ULES, WA DS SR R AR, A BEE LR — Ut RO

4. PR
4.1. BEEZIE R

AR PEU YR 121 keV A1 778 keV X P ANFF AL I R 14T 18 28 () 2 M RE B2, {8 T — o2k ik [
R AR Rt RE R, WE 9 Fion. @ ZE LG, SN ENER DIZEA T APIRSEL SR %

VA A=

N = B2 FE ek
jiils BEE ~
[ 614 1173.2
[1 719 13325
43 121.782
1 a7n 1408 NNA v
G000
000
4000
3000
2000
1000
00 500 1000 1500 2000
PEFE: [y = 2.99 % x - 6.6555 \

Figure 9. The energy calibration result
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Figure 10. The nuclide identification
result for '¥7Cs
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Figure 11. The nuclide identification
result for '*’Cs and *’Co

& 11.'7Cs F1 °Co MR ZIRRI LR
5. 458

AILFEBGER T y REVE I MTAF R SCBL Ty RE A O SRR LA A 22 i 29 2 A B R Al
Zed SEPRIR, ATSEELG p EEROEHE . SE. BERIRR. BB ZIESIEARTIRE, FEARE 2 LIz R
DU HTINRR K, NEEVIK y RIS IR R T A% ERANRHT, RAT 2R 7=,
PUREAT W R B A DT i, Hd e A 2 DA B 2 7 AOR A Bt 1A A B, i DRSS FRITBOR A U
PRI R . BJaFI AR R PR R IR AN 22 578 AR R A0 B A, SRA P7Cs A “Co RS
T SR BOE BT R, REORFRAE U PEAZ Rk R I S U0 B SR B, 5 S T X ki — 2
B SEEL 2 MR IR G v REVE IR

Sk

(1] EHM, T, A48 S5 IREE R & 22 B 454 SR [0]. 85 K&, 2020, 32(7): 30+32.
https://doi.org/10.16647/j.cnki.cn15-1369/X.2020.07.015

[2] #iEHE HeTEHE N Nal AU Z R EIED]: (AL 2R 30]. BUES: el L%, 2017.

[3] JHRLE. FET Android FIEHEZ y BEIEACGI & /T3 AFIT K [D]: (LA 0010 30]. MR RGERIE LK%, 2015.

[4] Zo. AR y GG AT AT R [D]: (Bt 22 A0ie 30]. il i3 TR %%, 2019.
https://doi.org/10.26986/d.cnki.gcdlc.2019.000884

[51 HBIUER, TR, 224, & JUFF HPGey B8RS TR0 AT RE JTLLXI[D]. JRFRERIFEHIA, 2016, 50(9): 1673-1679.

[6] ZEREL, TIAME, SRR, 38948, VPR » BRI T AE Spectrum BEA ], #2H T STRIECAR, 2015, 35(3):
262-265.

[7] WEBERN. 2T Qt & C++1 o REIGACIEHI AT A FF K [D]: (W28 3C]. 4RFH: P RS K2, 2018.

[8] Z=H%. (H#EAZ R RN E B 59 D]: [0 ], db50: R EHE K2 AL R), 2021.
https://doi.org/10.27493/d.cnki.gzdzy.2020.001768

(91 BRse. BERVUNGEE LB RETE R R G0 7T [D]: [ L2603, Jbnt: 3EHR, 2011.

DOI: 10.12677/nst.2024.121002 18 MR A


https://doi.org/10.12677/nst.2024.121002
https://doi.org/10.16647/j.cnki.cn15-1369/X.2020.07.015
https://doi.org/10.26986/d.cnki.gcdlc.2019.000884
https://doi.org/10.27493/d.cnki.gzdzy.2020.001768

	基于Qt的γ能谱分析软件设计
	摘  要
	关键词
	Design of γ Energy Spectrum Analysis Software Based on Qt
	Abstract
	Keywords
	1. 引言
	2. 能谱分析软件结构设计
	3. 能谱分析软件设计
	3.1. 能谱显示
	3.2. 能谱数据分析
	3.2.1. 谱数据光滑
	3.2.2. 寻峰
	3.2.3. 能量刻度
	3.2.4. 核数据库
	3.2.5. 核素识别


	4. 软件测试
	4.1. 能量刻度测试
	4.2. 核素识别功能测试

	5. 结语
	参考文献

