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Design and study of high power *’Co-y calorimeter

ZHANG Wen-zai, QI Jie,YAO Li-nong, WANG Xiao-jing, GONG Ling-ling, DUAN Li-min

(China Institute of Atomic Energy.Bei Jing 102413,China)

Abstract: This paper introduces an isothermal gamma calorimeter which is used for absolute measurement of activity

of gamma radioactive source. The shape of its thermal output device is a lead cylinder whose diameter and height are

200mm and 354mm, respectively. Its measuring components use thermal resistance and thermopair. Under the

condition of no constant temperature, a about 300Ci Co-60 gamma source and a about 160Ci Pu-238 alpha source are

measured by using this device. The thermal balance time is about 40 hours and the uncertainty of measured data is

5%.

Key words: thermal resistance; thermopair; calorimeter
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Method of Surface Radioactive Contamination using CoMo170
Contamination monitor

LIU Shu-liang, WANG Bai-rong, LU Jian-ying, Shan Kun, SHI li-sheng
(Institute of Chemical defends, Beijing 102205, China)

Abstract: Harm of radioactive contamination on human body comes from the radiation released from the
radioactive material. The radiation primarily includes a-rays, B-rays and y-rays. Detecting surface activity of
o-rays, B-rays and y-rays are bases of detecting radioactive contamination. In the paper, the sources of radioactive
contamination were briefly described and purpose of monitoring the radioactive contamination is given. The
method of detecting radioactive surface contamination using the CoMo170 contamination monitor is introduced
and the quality control in the process of using the apparatus is analyzed.

Key words: CoMo170; contamination monitor; radioactive contamination; measure
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MCNP Simulation of Detection Efficiency of Nal and Measuration of
Natural Radionuclide Contents in soil in the northeast China

B. B. Peng, K. Yan, T. S. Li and Z. Li

(Colleage of nuclear science and technology, Harbin Engineering University, Harbin 150001)

Abstract: Using the standard earth sample, the full-energy peak detection efficiency of Nal(Tl) detector for 7y
rays with the biggest branching ratio emitted from the isotopes of *’K,**°Ra,>**Th,**U in earth was measured. And
the same efficiency also simulated with the code of MCNP. The results obtained by both methods matched well
and the difference between the two results was no more than 5 percent. To calculate the maximum error induced
by the variation of detection efficiency from the difference of the density of earth samples, the detection efficiency
under the different density of earth samples was investigated with MCNP code. Based on the work mentioned
above, some typical samples of earth and architectural materials were measured. Compared with data form
literature, the results were reasonable and had some reference value in this field.

Key words: Nal(Tl)detector; MCNP; detection efficient; Natural Radionuclide Contents in soil
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The Study of HEU Age by N(**'Pa)/N(**U)

ZHANG Hongjun, REN Zhongguo, XIONG Zhonghua, LIU Zhenhan,

MO Zhaohong, HE Xiyao, ZHAO Deshan

(China Acadeny of Engineering Physics, Mianyang 621900, China)

Abstract: Theoretically it is feasible that N(**'Pa)/N(***U) can be used to measure HEU age, but no more

experiment and result could be found in vend literature. Several y-rays of

3 can be used to self-calibrating

efficiency relatively, and the y-rays of *'Pa can also becalibrated on the efficiency curve achieved by that. So

the ratio of N(**'Pa)/N(***U) can be calculated, and HEU age is given. 302.65 keV and 330.06 keV y-ray were

used to measure the HEU age in this experiment, error of result are -11% and +86% respectively. Because the

emitting sensitivity of y-ray of **'Pa is weak, so the y-spectrum analysis is complex. It results in large error,

but the simple self-calibrating efficiency is worth to research deeply.

Key words: HEU; age; N(231Pa)/N(235U); relative efficiency self-calibration
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Study on adsorption distribution coefficient of Sr on Silty Clay

ZHOU Xu, ZENG Ke, ZHANG Rui-rong, WANG Yu, MA Te-qi
( Northwest Institute of Nuclear Technology, Xi’an 710024)

Abstract: The adsorption distribution coefficient of Sr on silty clay was studied by batch experiments. The
factors that affected the adsorption experiment were size of clay, ratio of solid to liquid, concentration and
pH. The result showed, the value of distribution in the rocks was increased while size of rock , ratio of solid to
liquid and concentration were decreasing, meanwhile, the pH was increased. Silty clay is a very good backfill

material for Sr in nuclear waste disposal.
Key words: Strontium; batch experiments; silty clay; adsorption ratio
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Numerical simulation of shock wave

XU Mei', ZHU Ji', WANG Liang-hou?, WANG Feng*
(1. Institute of Chemical Defense, Beijing 102205, China;
2. Research Institute of Chemical Defense, Beijing 102205, China)

Abstract: In this paper, different numerical simulation models of shock wave are established according to the
different nature of objects. Simulation model under impulse criterion is established based on the scaling law which is
suitable for diffraction targets. Simulation model under overpressure-and-impulse criterion is set up with the method
of extracting the shock wave parameters from whole-scale space and then calculating partially. Simulation model of
shock wave entering into structure through openings is also established which will be the basis for the research on
destroy effect within limit space.

Key words: Shock Wave; Simulation Model; Overpressure; Impulse; Limit Space

- 396 -



2012 BN E BT SRR AR E S

Vanl gspn

MR BERMNGEMR

fRE?, Rkl £EF2
(LB, 4w 102205; 2.% —Ja & TA K5, H% 710025)

OB BRI A B R TS B A S SR ANk Z AN GRIR 5 TE i AT I R A )

i T HEEA

TARIEEE, P2 7 E M T2 B B ZRas B AR TT 5, IR0 5 S8 b RGBT B0 0 AT T iR . 7E SRR
o BT —ESLRAR B IFREAT 7L, SRR AURR 2T R TAT, EEAPERE 2 AT . @il
HE, R BRSOz B BRI R, R E B E R

XE: AL F A T IR FH T 7 Rk R

AN (B R L 3 A A e o R N b
A5 FH O AR AR,  (E ph T i (0 23 7D A
MR, B A% s 22 5 R 2T /N R D RE 1 5
—ACR e, ORI AR EAE R R R S
Thr o AR SEARIN 32 BT 55 Rl e PRI A o AR A
FHERE S, RBUZ A EEIEMORE R . 8 T il
T PR, T I R L B AT AR R I )
ke A BAR S M HNER I E R T SR AR
L TR A B I R UR AR
KER, WERBRIE R AL E R % R, 2
PN ZREE A ST P RE N T iz 3%
(K SR BEAT R SR SE IR, AR A R A& RS
WERFAFRITE LT, WAL S & R Zh s it
TN EEL

1 AR ERATIERE

TR E AU Sk At RmADas. el
A S TR SL 1) H - R B A5 A e LB F 3k )
1.

A0 2 B SR DL AP/S [ R T N T SR TR
BRI Al 2 e e o FE S Sk T TR Bl A i

Eo RERAH S = R EE 2 A = SO R
. HRERA R, WA ARGk,
HNLRR IR B, IZ U KB “ 7
=32 R i b, DR BIRIE G e R e
HUE S EREDCIRAEIAAE S RO, RE
Sk R A s 4% AT A, R AT 45 3] = 2H 5k
BE L AT BURZ R K BRZ B KPR ff o R —
E BT I, AT, g KERT
RITT LA AR A . I2RA 3 A K BL BN E
I I B RN K ER I B A, e E B
ARFR RIS DL T, AT DA I 4 ) A8 R B 5 I
Y23 18] = A i

B 1 AR EE AR IEE

EZ R FOKZE (1978—), 5, WM, @IEE, Wit ZIEOR R iT 5E



2 BHIGRTR

AR P R K AR A 5 AR 25, — AT
O A FH 8 PRS0 7 32 7 A A A K Dl e S 3 Ao b
MR R ILTRATTRER, sE 2O, Kt
PR APLIIN 5 i T BB X TN A 2 L P A B 5 i L
AT AT RE, R EAA 3 AL UL
B[ 0 A AR A K BR B 75 R AR A Sy, T
LATS SR R (02 o] =42 b . BEALLII 2R Bl A
FIERAE 5 R RERS A — NI M B AN, I RE
% 4 7 7 A AVREAT A, e A DN 2 L 22 2
— BRI, RE AT H IR, REASE
BANZ N = AR o T T LA— AN 2
BN B G AT B

AR DL S s E 42 1) 0 23 RRAT #4870 1 S K
Al 4R

il e S g B E ki K7 G SN s A LS N
HALARIRAL N 2 BB F R I8 AT 7238 F TSR
HTHASN SR, BER ARG A FIZR RO,
TS AL BEAG B AU WS I A 2 B oA B
B, GFEAKEA B AR A B . HeEAH
HLI R AT D AR A% AU e, JE R 3 20 (1
TEBAEARI % B PAT 7 R TR E AL AR

PAT > T B B IR B AP E AR
BN BRAPLRSG. MBI, ALK
DREEHL. AU SRR IR SE A . BEEIR
FEPATHR > AR, AL CIR BT A - 8 A
SMROGE R LED iR . BAOGIERE T L AL
HIIXEN T Sel e B IR s 8. AT Il e
BRI, T AL CIEAR X £y
B E AR BT A A A . S HLR G
i HNLANEN 7 B AARRAS 5, FERUMAE S A1 A
AR S KT AL ARAE AT S A
PUBAL B L TS0 2 LI B R, 7 A AR R ke
HRAE O IR X B RPN AL B . iR B E

- 398 -

Bl O EIRA AN R LED AR RHE—AN4L

SENROGE . IR HER AN SLIR R B anE 2 . &l 3 fr
TNo
LA A T A AL AP ERAFE AT
Hes et HAHRG e imn ] s
FehlitE BHLIEE) | B bLEE)
7

& 2 RN RAEE]

E 3 EMINIZR LN RE

3 JGEE B

0 1y 2 B I 615 5 RS A A Rk S AR R A 2%
(N 4), FESRBACEE 1 Z Ry = 3R P
T R R fl, =R EE TR
ZeHEm), EETNMARERE, 5 RER b
LT — S G B R (U 1) i N N
0.4~1.06 um, WK A 0.86 umt, HIHEIR{E
Koo DIFREEFKATIE AL S HIRT393C L4t
EAE NI, HIR7393C £I4bEJe M, H
KHTHER LR (GaAlAs) il i, A& BH i & 5mm
B, IEEPK N 850nm, St AR H it A AR
KFFEBAT -

RS DL e Y50 P 0 A 2B B (¥ B BN BT 7R DR UR T
N, FEREEEZ TR, IR &R



oL TR ERMEROEIR S I A E e . BT
I iy 28 B R R e B ER R ) = SO IR A it i
F N EE TR ELHN, =218aHE Hik4E
BRI, JeLk BB e EkGE Sk
JOAR A, A RABEOGIR R A R B I, S iE AR
DGR AR WS 5 TCVE R I = 2k 8D e BBk 4% )
T ) =S AR BB e, [R]I,  BREeat, 2
R BT AR R ZZ A RGO FEIRZE FO VT
FIA, 2SR I, BRGS0 2 B A O
HIZEHIBE RS TE 200mm Ao EEACHRAR . RIS, 7RI
2 ELATEAT AU RV e Y, AR A 1S S e

et AT X, HEE A S RRR R AR E
FEVTHESEVE I Z N, A L MITZREE R

5 4ZkS5NARE

AT R A 2 A IR E ) o, AT H
I SERE RN EBOR, S 138 N T (AL
WZRAS T 5. WS, 45 REBHNHZTT EEORA]
17, REMETE LN ZRIEEATT R fELEERE Bt —b
e, KERENE M IZ R % T B AR LS A
R e
MomoR Ok KR B O®

i Nk sl 00 0 100
: h “18.6’ " 6.7 16:09:13
MR =SB R IBEIL, RZEAE SV Z A 26: 11724.1" 303720.6" 306°15.3' 16:09:58
27:  11721.3" 303°26.9" 306°17.3" 16:10:49
28: 11727.2" 303°29.2' 306713.3' 16:11:00
29:  11718.2'" 303°32.8' 306716.0" 16:11:07
30:  11729.7' 303°30.5" 306717.3' 16:11:12
31:  11724.7' 303°27.2' 306717.3' 16:11:16
32:  11724.7" 303730.5’ 306716.6" 16:11:45
d3: 11725.0" 303°26.9' 306°17.9'  16:11:49
34: 6°58.7" 2897°55.0' 300732.5' 16:13:48
35: 4711.1" 298758.3" 301°43.1' 16:14:20
36: 5717.3" 300°54.6' 303°37.7" 16:14:36
31: 5718.6" 300°55.9' 303°34.5" 16:14:40

4 FESRREWER

E 5 & LnHIRE

BE LW
4 R [1] 5% s A2 RN £ 5 1 28 B ) (BT3RS R
RSB G AR A = = O B BRI —
4 7 520 5 L ¢.§ﬁkzﬁﬁ*; e
sl 2 e K ,1996.10
HEAT TR . 304 ey 4 e 5. b &

A 1o S 6 HHE 73 B R L AR S B I A E

Research of Training Device on Goniometry Detector of Nuclear Burst
He ShuiJun' , Wu JiangFeng®, Qin Jin
(1.Institude of Chemical Defense, Beijing 102205;
2. Second Artillery Engineering University Xi’an of Shanxi Prov. 710025)
Abstract: The problem is that a Goniometry Detector is unable to be used to train, which lacks of simulation

training environment and real training conditions. Its basic working principle is analyzed, and the overall program
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which is suitable to the training simulator is raised. We also describe the design of light source. We developed a
set of experimental device and did some experiments on the basis of it. The experimental results show that
technical approach of the program is feasible and the basic performance can meet training needs. The set of
experimental device can solve practical training problems and play an important military benefit by
improvements.

Key words: nuclear burst; goniometry detect; training
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The On-site Monitoring Technique for Carborne Radioactive Waste
Container

B. Long, M. Y. Jia, T. C. Feng, H. C. Ma, R. Wu, C. Y. Su, Y. J. Tian, J. Liu
(Northwest Institute of Nuclear Technology, 710024 Xi’an, China )

Abstract: This paper presents an on-site monitoring technique for carborne radioactive waste container, including
theoretic model and efficiency calibration method. Three portable HPGe detectors are used to scan three surfaces
of the carborne waste container. And then the weighted average is performed to get the average specific activity of
the interested nuclides. The experiments which turned out the necessity of scanning three surfaces successfully
were completed with uniform and non-uniform volumetric sources on the ideal condition. When the measurement
time is 1000s, the MDAs of **'Am, "*'Cs, ®°Co and "*Eu are 170 Bqg/kg, 1 Bg/kg, 1 Bg/kg and 5Bg/kg,
respectively. And the uncertainty is less than 40%(1c) for **' Am, 35%(10) for *’Cs,**Co and "**Eu. Compared
with the other techniques, transmission source device and collimators are not required, and the assay time is
shorter. However, the limitations of this technique are that measurement results are not radionuclide activity for
every voxel but specific activity for the whole container, and that it is difficult to measure for the low energy

241

gamma emitters (e.g. © Am) in the waste with high density matrix based on gamma-assay method.

Key words: Carborne radioactive waste container; Scanning measurement; Portable HPGe detector
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Study on City Underground NBC Monitoring Technology

Hu Jie-wei, Fang Zong-liang, Wen Qin-lin, Cao Jian-feng, Peng Jing, Xu Fei-yan
(Institute of Chemical Defense, Beijing 102205)

Abstract: Recent years, the NBC terrorism threat has become the major terrorist form which affects the national
security and the public lives and properties. As the great power of politics and economy, and the main power of
anti-terrorism around the world, China also faces the critical challenge of guarding against the NBC terrorist
attack. The subway has become the main transportation due to its inexpensiveness and convenience, which also
makes subway the target of terrorism attack. The paper discusses how to set up an NBC integrated monitoring
technique suitable for city subways, and proposes a relative solution.

Key words: Public Security; Subway; NBC; Monitoring
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lonization chamber development for tritium on-line monitoring

LU Guangda, CHEN Liang, QIN Chen, ZHANG Guikai
(China Academy of Engineering Physics, P.O. Box: 919-71, Mianyang, 621900, PR China)

Abstract: ITER Test Blanket Module associated tritium handling system is being researching and developing in
china. The tritium concentration in its line pipe need to been monitored in real time. To achieve this goal, on-line
trititum monitoring ionization chamber is the effective means. The basic requirements for the monitoring include
ionization chamber memory effect in low, high air tightness, real-time and fast responding on-line measurement.
According to the technical index for actual measurement requirements, as the initial development of the ionization
chamber, the design of tritium measurement range is 104 Bq/ml ~5 x 108 Bg/ml. In the current detection
conditions, the ionization chamber prototype correlation properties are tested, and has proved its memory effect is
lower than that of conventional products. Further testing and calibration work to be carried out in the future.

Key words: Tritium technology; On-line monitoring; lonization chamber; Design
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Radionuclide monitoring of the Fukushima nuclear accident leaking

YIN Jing-peng, ZHOU Chong-yang,SHEN Mao-quan, YANG Wen-jing, CHENG Zhi-wei,

ZHOU Guo-qing, HU Zhi-qian, JIN Yu-ren

(Northwest Institute of Nuclear Technology, Xi’an 710024, China)

Abstract: In order to realize the pollution episodes caused by the radionuclide leakage of the Fukushima nuclear

accident, Somewhere in Xinjiang, On 2 April to 19 May 2011, collected 36 aerosol samples by Large flow of air

sampler; On March 30th, collected a sample of Radioactive Xenon in the air by the self-developed Radioactive Xenon

sampling. separation and measurement system (XESPM-II); On April 5™, collected a sample of snow water; On April
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13 to 26, collected 13 Xenon samples in Beijing national data center; and the samples were analyzed by using
Ultra-Low Background HPGe v spectrometer system. Monitored and found some radionuclide which spread to release
somewhere in Xinjiang in China after Fukushima nuclear accident, including *'I.  '**Cs. "*’Cs and '**Xe. The activity
concentration of '**Xe in air samples that collected on March 30 was 100mBqg/m’; and on April 5, the radiation levels of
BIf, 14Cs and "’Cs in Aerosol samples achieved maximum, and their activity concentration were respectively
0.95mBg/m’, 0.25mBg/m’ and 0.24mBg/m’; And the activity concentration of "*'I, **Cs and "*’Cs in snow water
samples were respectively 240mBg/L, 19mBqg/L. 23mBq/L. In addition, in Beijing area Radioactive Xenon monitoring,
found '**Xe and "'™Xe, and their highest concentration were respectively 377mBg/m’ 81mBq/m’, the concentration
were presenting the trend of the lower with the passage of time, and were close to the results monitored by radionuclide
stations system.

Keywords: Fukushima Nuclear Accident; Artificial radionuclide; B4Cs divided by 1¥7Cs; Environmental radiation

monitoring
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The Rapid Determination of the Content of Potassium in Solid Potash
Fertilizer Samples by Radioactivity

SHI Guo-zhu, LI Song-lin, Chen Ruo-fu, Qin zhi, Lei Fu-an, LI Heng-yuan, Shen Ai-hua, Cheng Hong-sheng
(Institute of Modern Physics, Chinese Academy of Sciences, LanZhou 730000, China)

Abstract: An instrument for high-accuracy detection of potassium (K) through measuring the y-ray of *’K at
1.461MeV in sample were developed based on the CsI(Tl) crystal grown at Institute of Modern Physics coupled
with the high sensitive Hamamastu R7724 photomultiplier tube (PMT) and the front-end electronics and data
acquisition system. The amplification factor and the threshold value of the detector for measuring “’K were
determined. The relative error between the result measured by radioactivity method and weighting method is
<13.22% when the high levels of K content was measured using the developed K detector (measuring time=300s)
under the condition of no shielding. However, when the low levels of potassium content were measured under the
simple shielding condition and extension of time (measuring time=600s), the relative error between two kinds of
measuring methods is < 10%. These results showed that the developed K detector was a useful instrument to rapid

measure the content of the potassium in material.

Key words: Detector; CsI(TI) crystal; potassium (K); radioactivity method; weighting
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Evaluation of airborne radiation survey used for monitoring leakage of
radionuclides in nuclear accident

LI Hui-bin, FENG Yuan-ju, HAN Bin

(Northwest Institute for Nuclear Technology, Xi’an 710024, China)

Abstract: Airborne radiation survey is the only effective technology when nuclear accident has happened, and

rapid survey of the contaminated areas is needed. In this article, available instruments used in China and all over

the world, and the instrument best suit for this task were analyzed. Based on the analysis, minimum detectable

activities (MDAs) of "*’Cs and "'l measured by GRS-16 in China were calculated according to the results

obtained by accumulative calibration of small sources. Forth more, MDAs of more advanced airborne radiation

survey instrument were calculated according to the relative article and Monte Carlo simulation. At last,

differences between various instruments were analyzed.

Key words: Airborne radiation survey; Nuclear emergency survey; Minimum detectable activity
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Military electronic equipment shelter electrical wiring design of
electromagnetic compatibility

YANG Xue-Mei
(State Owned 785 Factory, Taiyuan 030024,China)
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shelter's electrical wiring is the key to the design of electromagnetic compatibility. Introduces the basic concepts
of electromagnetic compatibility, and focusing on the shelter layout design problems that need attention, and to
solve these problems.
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Dose Monitoring in Nuclear Emergency

Nan Hongjie', Yang Zhongping', Lei Xin®*

( 1. Institute of Chemical Defense, Beijing 102205; 2. Unit 73017, Nanjing 211122)

Abstract: In order to protect people from irradiation sickness and rebuild the radiation filed in nuclear emergency,

personal and environmental dose need to be monitored. The application of TLD in dose monitoring is discussed in

this paper.

Key words: nuclear emergency; dose monitoring; TLD
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BB REF T RIE™, Fr LA 00 245 R 5
FEHEAT BTG

24 DR S PAR I T

BRLTHIFNZESE D s [FIAE— > TR A
ANTR] B JEE AR MR AT A A R I WA v 2845 o SRR 1 TRR R
BIMITHRSE AR, JERERT =B E R R
e JERE T, P R TR RO 90%. X T
RZBUBCHERZ R KU, FE RN 0.6cm L0817 .
W2, JEREVE B R R D A N T
0.6cm, JrLAUCHRES AN TIRE Ry lem BIW]
W R EOR . DA ARSI 2 2R T
FEREDI R, LA FOARE S B R FEANRE T 2 SRR i
DR, Wl 2 PR, 7 S P& 2 AT AH B
F B, 2R s I ) I AR 7 BT VR AR T
S DRIECER A I RE 4R bR A RE R .
1.3 EAFmt
ASCES A B 2 3 o R A B B4 ) 5 A T i
TR, JIr DA JEAE ot 00 77 V2 P 4 o =5 R SR A 1)
SCHREARESEIL, W JFUA JOEHEAT R il B 7 V1
e AKX (2 TUEW, BFERVENE TR
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INEZPNE T E
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21 ZHEREEEHNETE
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KLy Re Ak, WERMPRMmAR, HEBEREE
Wi B TR AR . B SRIEAT . RIS AT
PEEEAI G o FATRAWBISGE, BARSKAETT
T[] — A~ T AAN (7] o & J5 ) W W Ak kAT
Mg, BLN/No AAFR, IR (mg/em®)
AR, TEE MAAAFRAR EAE T ZE I, R B
T AT H R A RCE TR HIAR, fEREAA
P BT (mg/em®) B3 D «, 1 3 Fis.
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WS e B W ISR AN 2 B B AT e, F
HESFE, ¥ FI367 k) D «EHEEBMEA
JRa . BMEMN EHEH

2.2 (AR B LI BT ik

JEE A 5 0 v A PR B Tt — A SR
S8 BAEER T AR, FARAEICR g E R E
R LA SE, ARSI AR A EOR A, I FR A
5 AR5 DA it 6 2R A [ P A% 2 B RE B AT A% 2%
HIUAT 26 AFAH I o

HI T2 R R R R %, BB R
I T AR AR, R S0 A A M J U PO I ] PA) 677 iy
PR A% 3R T T 3 7 T ok 2838 7 ) 1 TR A 2 P A A B
NI . RPIRBR. JKHT B TBUM PRI E R, TAE
fEHZMIZE, I DA — Mo AR R bR AR
A FAT, B IBUR PRSI B 844 bR e
B 0SeY, eI SE TR, ARES
WABIEIGREE, T, FAVERAL B Uk,
VB2 B A& bR AE VR L BCHE R o BT AR
BT AR FA AR A I AR OSe-Y RS
(O3 PR RO . (ER T 0Se0Y iR R R S
V& NI RE R ZE R LLEOR,  INERAIRINZH I & B
SYERIT, DGERMRS B R RERA S, BESE
Bt B SRR R MG NG N, Bl —E e R, R
T, Prold 2 T A FRER R B 42k 24
RE M RAZIE

AN B a . B BAENIRE,
HIEEE)y Omg/en’ 7E47, HREAE Som, i ETE
smm JE R OH ML OB b . & WA

080V s Co T Pmi 2 T 42 8 it st L1 1 B ki
FRERE, M IZAE TERES FRaeEmN, R
IR & 5t B BRI R, X "Sr="Y ARiEIR
AR 5 R AT A — 14k .
3 EREWATHRIE A
3.1 XERHEREIRE I

A 2% R AE AR AR 1 B R B B R R
InJEREEIE . B A2 IR EFR GB/T 11682-2008 (1%
AJE o F1/80 B M EAX) K e RS, o6k B oA
MR RARTBER .. SR, R S AR R.
32 EENERR

FH C 503 B AR R AT BRI &, FREUbR v
VRO L, AR5 5 EL RS FE (3T EL
3.3 HEEMMIRAZERL

PR ZLAT P2 BT 18 BE & 1 o0 A A SR 28
BRI BCR B R A LA A, FREUC ST
VAR 2T P e B 1 B K AR MR AN Sy %I fE
TR IR R R 2 b, v I B 2 B 7 9 A B )
EIE G iR ZEA R 20%.
SE R

(LTSRN, LRI B RS 1E R B AR R i U &
(1) [D], 19804F:

[2138ye . BERHABRARRAR . 7KJEHE B ISR E, B
W BEAR LR ST, 1984

The application study of thickness method on the low background a /B
measures instrument

Shen Chun-xia, Nan Hong-jie, Lu-yuan
(Institute of Chemical Defense, Beijing 102205, China)

Abstract: This paper is introduced from three aspects with thickness method applied on the low background o/f

measures instrument. The first is thickness method project, the second is thickness measurement, and the third is

possibility examines of thickness.

Keywords: low background ; thickness method; equivalents absorption thickness
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RSt A S R A R ER FE S Ehrh = _E AR B S ECEE

BT, A, kiR, T4, T2
(AR B ARSI, B4, 710024)

WO RAMSBORIETR T Core M mT ik 1 R T A,
SRR, CsfER L R LT RIS TR, W4 R RHRANA8T mLog!, Cs
AR S RO KT
GESLAR, R AT R AR, R L A L T T 1 e SO

XTCsTER 1 IR B PERE 1) 520
(R B 43 T L BB AL B o R LR 2
HN0.214m
R . FAHIRE; M RS b WOHECE
SCEAR: LI IBA F I IR 70 R

AR R FL AR, PR T RERBUS TR
Yo, H AL BBUR TR PR ) T BON IR LR 3R
AE. RYEESI S, XERVRE O A SN
I i AR AR R IR K AR N AR 2 B
HWROKHIER . B, DOE &R AT
FIBERR, AT S R KRR, JFERR B RS
BEI U VERZ R IR o TR PR 2 AL LS A AT
(AL SEORE IR PR FR9F 7 R A PRt o Ak L) S i
ML VAL DB AN BObE N B b B ECE
S FEAZ AL TE AR IR PR 73 e 2R ) g i
PAEJURRS286 7k, A S0 sf At 5, AT
IR O R PAT S8 56, JF HSeia egE, (H2
VSR T VEAFAE G X S B 5 A BT AT B 1
PRACLHE( IRE A > L) AOSERE, RS 5T A R
AR , BARGNIE, 7R R B T4 S
Wik, AR E bR ERS R 2 R
o FRE = R PR 2 BT b B P TR Bk A T
AL LR EAE R A e o Rl T YR AR SR
YOl & REVEN e TR A Ak L P PRI A B -t = T
frE AR, B, %R BAT BRI

fEH RN B (1981-)

G T 1111 IN ) & IR 7 1 L B A -

BEpHIE KTMIHE K, THEAACSIER R i ik

e, URHB A B 2 R A E TR
R EIEA KL . FRE O 4 E A an H A, B
g, YOI, b, =FE, WEE SRR L BiE L
IR A S T R 70, (H B 4%t A
B AR AR, SRR TR AR T
AT 22 Cln 85 b Rl S 6 B (4 BELA R 3K d T A
BB BII0M RS , AEAT A E. 1A,
BN, #0137 HABGT R E
WHRMOGER R — . E ST Fe4- 1379 B 1 75
VK 2 R BN TR M - 137 7% B 71 60 TS 42 )
V2, TARLR 7] 057 2% A8 e J5 ) B SCHR[3 1403, ZEIA
AR TS LR P Cs it 5 P Cs ik B 58 4 10 28 T 1T
CHIN BRI BAR S AN #- 1374 [l S AL R o
BEL ¥ 22 $0K d 7> o9 1886mL g %1957 mL-g) - [l
I, ALK A SR 50 A I S e A RE R AT, A
AT & TCsIE M B M S5,
BT RKEMP SN ASCHGE A F SR AT
Fe P CsEFTEBAT v RS LA R AT, SR
TEREBEM B AT T, AR R R Ak B [
MBS o VPR S

o T VWAL, TR, Rids, F2ZANEIBLEH T AR



1 e
L1 &853G

BARVE: Cs bRUEIET, B AR HED) T O
Feft, AN 10mg/ml.

X4 pHs-3C BYRRFETH, H2Q-C &SR
Vite, DIMAX-TA X SFERATHHX, 2 Thermo

Electron A &) £ 7= /) XII & 71| DU AT ICP-MS,
Fi A E E AL A (MCN—50, £[E GE A#]).

R BT A, SEE K R 4l
Ko il B AU T K B ERORE A i 5 2 B KR
& (BERREE 1: 300 , mdi-rd 14d. HiHK
MR 1,

R1 MWTKER (mg-L™

fabw K Na Ca Mg SO NOy” F
S 76.3 8415 678 820 20145 2.54 1.83

1.2 KiEw LRk

RAFE T AR B AR Rl 3 24
B BITR 2. PSR EZ RIREER Y, &
TR axle s mie s, PRAEWRD RSB A

+#d Si0,, ALO;, CaO =% HHIELplE
72.4%~79.3%. TIEWAED (K,0<4%) , Ab
T AL B

&2 HIRF AR

&Y SiO, AlLO; Fe,0; K,0 MgO CaO
TE (%) 52.8 9.4 3.7 2.0 33 13.2
W RRAE  ZEA ERA VEE S MiA
HE (%) 34.2 20.9 26.1 18.3 0.9

1.3 Cs W P-~F4EtE, 7KAH pH

25 °CF, FEHAFREL 1.000g /NT 200 H HE+
FEd T —A 7 100ml ZRELOE H, A 30ml
B TR Ol Cs BARTERAE B T K Cs
WIGEHE N 100ug/mD) , iR TR . 2HE 1,
3, 7, 14, 21, 28, 35, 42, 56 RHU1 R¥EE
O, 4200r/min S5 B0 R R _EIEWOL UE,
ICP-MS & Cs #E.  Cs TEH 4= A4 Fie L FH 3
ZH KA (mL-gh # 1 RitH.

_ fn-cff-fa}} (3)

H""[ e

X, C o NI A B IRE B Cs
WEE(Img/L, 0.0075mmol/L); C AR5t

AR il — & B 8] 5 Cs WREE (mmol/L)
Co A LITIMAA B BAR R T K i 25
B S{H (mmol/L) ; V AR AF(30mL);
m AR E(g).

14 REHRIRE. pH. [ W ELX BE R4 Kd B
M

D5 RLEE 5338 20-60 H « 60-80 H+ 80-120
H. 120-160 H. 160-200 H, /N 200 H Ik
AR PP S Ree PARRELEE 1: 5, 1: 10,
1: 20, 1: 40 7EWRF-FH5H) Re. BAERRR, &
SR T pH i 3.0, 5.0, 7.0, 9.0,
11.0 05 18 B~ 185 5 B Ry
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1.5 HISRHR BN RE#E 2 5 Kd BRZm KW PR SR
LRI

LA Cs fERERF],  B—RIIAFIRIEZR] Cs
VWL AEIRPI P fS, I EVERT R Cs iR
B, W E W ARV EEN PR R Kd BREH . [R]I
T R B R Cs T B 258 qu(mmol- L),
LUK P AR T Cs BOIKRE Cg (mol- L),
LA 1gq. ¥ 1gCe EEIENAS Cs MR PSR Z, A
2, 3,

_ [SgmisEpy ¥
Q. = [ ] * Ly x{m} 2
Ce=C-Cy, (3)

2 SRRt
2.1 Cs WPft-F#rtal. 7K48 pH

76 25 °C, FkikifEA 0.075mm, [EELLHA
1:30, Cs HIZAWE J9 100ug-ml™ (I264F T, Cs 7
R o RCE SR R 2 Bk &, W 2, 3.

500 .

4 4 4

400

Ty e

300

] 20 40 60
AR (d)

&1 Rd 5rEHEXE

2.2 RAIEE. pH REVKELRT Rd IS m

hifE R 20-60 H. 60-120 H. 120-160 H .
160-200 H KX Cs B Rq 7724 350, 379+
399, 421, 448. 487ml-g' (& 3) . ATLAHH,
KLFEAE 20-200 HYGHEIA, Ry BEAS L R0RLEE fik /)N
[IE PN

ik o IR B SR B AT KA pH A5G, Bl
pH KA (K 4) . Poinssot 25\ Nk G
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¥ SOt

TAH pH B[R] G B AR o Rl 0 6 95 B ) BEL
AR Kd 155 1K 300mL g™ 19 2 58 56 K1) 459
mL-g", %) 7 RILFIRFF4. 4 RR 55,
FERANE -EHETR, BHETFERERR
(Cs,265pm>Sr,215 pm >Ca,197 pm), FEHAL
WEEI5S, AKRIFLEEAL, FTLALL 5 /KFIf Na'y
Ca’"\ Sr™" S PHES T3 Bk HIR 2 . H Cs”
MEFHHN 1169, ME. HMTBESN
CaHCO;" . SrHCO;" , MIfivkE 748, 451K
Bt e Jpo /N T4 o T BT A o o AT s SR T U
o, SR8 FURE R B R R, TR
AJET 2. 1 B ERER . BT
2 14 1 S, APTBEE R, PR SRR T
1o HAfFag i fENERE 2 /M, #fk
JZ 1) e 242 ] b W 51 A% J2 18]+ — A i K BB 1
B, HALETAS HHRES . T8
RS S, H5HEKERSR, FEGE
5 Hofth B 1 5 5 5 (R A o [ 451

7.5 -AA

<))
o o~

55

0 10 20 30 40 50
PR E (d)

B2 pH 5EHEIKIXER

A ERIRERBE pH A2 A S5 S ASAE - [E AR B
PR A SRR R RAE A, TR A
bE pH 38 K TE 4 B 7 N IEITE, SFECERE
TR PR

R BN 1.000g, SURENH R KEIA
RUAE — RAIARFPEBR L. BEWLEx Pcs
FEWR PR AR BRI EE LI 5, R d BB ELAE )
NI PN



500

T
& 6§ 8
cory o

300

:
¢ 3 %
HERE (B

3 RdSRETRERXHR

600
500
400

m 300
200

100

1: 5 1: 10 1: 20 1: 30 1: 40 1: 50
& ¥ b

&l 5 RdBEREREEAIZT L
2.3 CsMZHRL%

W RE R Cs VR 25 & g, (mmol-g™),
DL KB K AR Cs 9% Ce (mol L) WL
K6, XEIEMAELEREH(0=3), HWIERT L
W B 47 NPT Freundlich W P45 0RoR, BERF
& q=KxCg,

2.4 Cs fEX BT EBERNMGE

BT 411 5250 2 Hff 7 BEL R B0 —Fh g 200
ElH TR, REEL 2NN A
FESEIR W] ALY S1 S50 SR I BE A R ¥ Kd, A
Wk AL ST 2 M . BT
Rl FLBRZRAR, 4 Rd EECK, RIER AR,
] T LSR58RI K . A SCPRL A3 Kd wT
SIS R E IR B Ref% 4 RIET, BRAN
KIS BN AU R R T R 2 L, 5
FRBE R E Kd 29230 AKkHESCHR 2 R0, Rt
J2 LR KB IE A 626m-a’, M Cs 1%+ )2

2 4 6 8 10
pH

E4 RISpHHIXFER

-1.0

-2.5

-6.0 -5.5 -5.0 -4.5
Ig[CE/(molL-1)]

Elo $iptht ERVIRMISERLZ

FIEREZE A 0.214m-a”, 530k 2 4558 0.113
m-a’ AT,
Ka=1+E) xRy (4)

A p NEENFRIAE, 1.8g-cm™ ;¢ Nt
R BB 0.3,

3 4

FHEE SR 0I5, Cs TERS 1 25 7 I8 B -
i, W EC R BN 487 ml-g”, Cs I 2T
LU B [T L R ORLRE B3 KT o)y, B pH 3
Kfi 8 K, Cs £ K - F i B # X 4
2.85x10"m-d"o R, FEmwibAG £ AT AR
[R5 3 FRAEAL R

S 3CHR

[1] B'X&E, £9, &g, . Hildbbiexs s
H AKX UV, 234UV 238u(VI) IR iR -
JSLFH T Hp i BUR P A B g b, v E R D 4, 2004,
34(10): 935-940
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[2] REJ74E. PERPRE AR 137Cs MR BHARF I (R 5T
A, 1997,203): 179-183

[3] &=, iK%, FFHM, 5. Sr. Cs TERIEM
BRI SR AT T RERFF IR, 1998,32(3
Fi)): 76-81

[4] BRM, FEE, BE, & OB S
CsHW e HERERF 7L, HER L, 2004,13(12): 67-70
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(5 B S RS AT L . IR IR 22224
1994,14(3): 330-333

[7] C.Poinssot, B.Baeyens, M.H.Bradbury, et,al.
Experimental and modeling studies of Caesium sorption
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on illte[J]. Geochimiva et

1999,63(19-20):3217-3227.
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Study on the Distribution of Sr on Xin Jiang Tuokexun Silty Clay by
batch experiments

ZENG Ke, ZHOU Xu, ZHANG Rui-rong, HE Xi WANG Yu
(Northwest Institute of Nuclear Technology, Xi’an 710024, China)

Abstract: The distribution of Sr on Tuokexun silty clay was studied by batch experiments. The factors that
affected the absorption experiment were size of rock, pH, and ratio of solid. In conclusion, the adsorption
equilibrium is achieved within 7d and distribution coefficient(Rd) is 487 mL-g", the value of distribution in the
rocks was increased while size of rock was decreasing, meanwhile, the pH and ratio of solid to liquid was
increased. Migration rate of Cs in silty clay is 0.214m-a™. Silty clay is a very good backfill material for Cs in
nuclear waste disposal.

Key words: Batch experiments; Cs; Silty Clay; Distribution
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Ttk HPGey iE (UM BFXEE S P& FiE

&, BRAS, ANED, RRRT, EaF, kES, R®’

(LZMNKFE, BAFERKSER, H58 20 730000; 2.5 B KF LT, %G G 710024)

W E. BT HPGey W0 & FE 2 S P A T ARIRBE R )75 . il HPGe v 3500 T B3 S o 2P
(B 2YBi) IHRE y 928, HitockE T2 55 4% 2o (8 2Bi) f5tik. FIA 2“Pb (8 2“Bi) A[FfAE
HRHE v SR I TR B LR 3 R SRR, SR (EMD SR =< rh *Pb (81 7B 11
TR . 21Po il Atk HPGey WA EEEMI &, (HAli@d > *Pb (K98 FEWR BEHEST . 75— 5 4F 1A 1 s o
TSN 24 /NI, TR I IREL 8 ANRERE, 3 BITHE R I B2 < rp 21pb A1 2B TS VR, IRkt

St Po MR REIKIE. 4 RIGLE T 7 AT AT E

REEE: i HPGey G A7 AR T

SRR LI SN AT 78 R

g 77 R 2 TP A TR, &= A
K, Ho2a BN ERRE S 2 R R
gz, g5 4 s HPGe y 1% A5G B gt | a7
TeAR SRR A BEAC T i HPGey 354N & 2=
AP RIRIER T, JFRB 0 R E s
A TR IS BEIR AT T IS R 54l
7 A, SR HPGe y 32 Sh A
TR, RENEAT RO G SIS A R A TR
MERFEm, e T IERRE . %75 A
Taah AT ESR PR ER, BT
fieh 25po JRFEI TS AR AR T RE R y 6 FAE
AR IR, TR AR A4 2P, 2 Bi
AFRERR y SE TR NN T R, SRR 2
BTG RERE, Hooh 2Po dRkAEEIEE
2P [ EE IR S

1 FE
1.1 WWEHE

st HPGey 153N 2 2 AR Ji BRI T~ SCHR[2-4],

1B Bttt HPGee FRN 8 5T A% 2% BT R SRR AIE v S

RN T8 f, ARl N N,
HRMTEREIREE N A, MAFTELT R KR

A=N/f (1)

RO F £ A AR I B0 R T R

HEESHOR AR H . S EN R H n FAE

ST S S [ 5T A A 3R P VR B 4

A A, ey BRIETT RN NG, WA IR KR

N, = Z Af @

BB A% 3R RENS B AR RFAE v S EAEO my T

fl 1 fl2 fln Al Nl
f21 f22 2n AZ — N2 (3)
fml fm2 fmn An Nm

£ (3) 3, i AURIE RO RCRIERE F,
Ty ATELER T RAG ], PrPUR E men, BIFTH(3)

feEF: REF (1980—), F, ¥mEAW T, LR, A8, ZEAR



FOR AN BT R G R A
MLEFEE AT IR, 2Pb (2K VB %R
fiE v REVE AR B SRE A 2P (87MBD
IR . WUARYE (3) X r 7 FEe.:

£, f.)(A, N,
Y

R, N N A 2P (BE 2MBi) BIBAMHAE y 5t
LRI ER s Ay A NS RIE £ rp Y Ph (R 2B
MITEEIR L s fan £ (=1, 2) AFLHL HPGe #8111 3%
XSS AT 2P (B 2MBi) KT SARE y
SRR T SR TR 2 SRS AR A
JFi 24Pb (B 2B HOTE IR .

1.2 BCRERTHE
TFERCRAEFERT 2 )i 5 (4) b HPGe £

M2 554 % 2Po (B 2Bi) HHE v 4%
(IR e R F £ £, KR Beck 2 30d i B A7 4
IRraa Kt N o N 7 e M P
WEE 1m Y5 A R F £, AR LR —
43 I BE T P TR SR X3 ) R e M R £ 0 SRR
R ATE T, 24002 5 8] HPGe #R I 38 FEES /N T 1m
iiF, 548 Beck 2 PS5 45 ST RE B
MR fIEIE, 82, #ik, XHRWZE 1m 78
N RO e R T 2R v B IR IX I
NOR R T8 Beck ARBEAT . R
2UPb (B 2B BT LR FE AL BRI A SR B ) 0 A
WH (5) A5 H HPGe #4035 % i 2=
2Upb (5 PBD) KR £, 555 > Pb
(3 *Bi) HIRLRIE BN TR 1 FiR.
f =f,+f, )

1 FiHb HPGe v iE{U X FREIEESS5E AT "Po 1 °“Bi HIREHRET

214Pb 214Bi
K
295.4keV 351.92keV 609.31keV 1764.5keV

f, 1.0x1073 1.7x1073 1.3x1073 1.9x10™
f, 1.7x102 3.0x1072 2.3x10 3.3x107

NN &t (7)) KRR,

1.3 8po {E W EITH ; Tt

a=BazBer Y
I A T A B R A, AR E— B I-e™
(8] Py BEE N =R P ARRZ R Y A o0 A BB TE N JE 2 sZIe

WAL)AE T2, WU R &% A Tk 5 5 A
TR EE (RO R0, AR AU A% 03 VR A ),
HWIUAIS 2T A% TG IR DY Bo I, ¢ IR 2 L)
WAL RIE LR A Kt I 2T AR 2300 LUK L B A
FEANT R &

4B _ - 6
dt_xz(A B) (©)

MR R, 24 =0 i B=Bo. Kfi# (6)
RN 153 2Pb BVE IR E 5 2" Po (IR IR
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S R AT — H R B P BETE N AT .
i i HPGey #8350 T3 1.5m m=ikk. E4E
WMIEZ) 24 /NI, FEASFEIRHIREL 8 4> v Bl I
HPTRHTHECE AR 2.

il HPGey #RIZRNE AR, {4 RAD7
S BRSO I B U R BE (Cry) AT TN,
BN REL— N, ARG 24 AR EEEE
AR EAF B IWE 3.



<2 Bl HPGe v E{SUNESEI *Pb 5 *Bi it %
= 214pp/s! 214Bj/g!
G5 295.2keV 351.8 keV 609.3 keV 1764.6 keV

1 4227 68.94 54.71 7.99

2 4223 68.31 54.84 8.10

3 42.74 72.06 55.63 8.05

4 45.30 74.18 57.66 8.41

5 39.95 65.83 52.35 7.64

6 44.28 72.04 54.43 8.06

7 42.94 72.89 55.83 8.11

8 45.65 74.84 58.94 8.60

#z3 EKE (Cry) MELR

bls SR/ = SR/ = IR/
Al kBg/m’ il kBg/m’ Al kBg/m’
11:55 46.8 19:53 48.2 3:54 43.7
12:55 46.7 20:53 48.7 4:54 433
13:53 442 21:53 47.7 5:54 433
14:53 45.2 22:53 453 6:54 44.8
15:53 453 23:54 44.8 7:54 43.0
16:53 45.2 0:54 47.0 8:54 432
17:53 453 1:54 46.3 9:54 432
18:53 45.8 2:54 45.5 10:55 452

3 43

B PRGN (D X TR
BRI AME A 2P (B 2B (SRR .
i 21Pb A1 MBI MORMRE (F1. F2) MIZAIFE
B, RN 3.6x10°. 1.8x10%, MR &K
KEE (EM 535 PR g, 155 °pb Al

®"4 BTHRGEERERESRE

2B IR E G, AR (6) AT *PPo 1
W, N TRNEERZ, i 2Po iF
FEUERT, H5 2Pb (B *"Bi) 9% BEUC AR i
I B b A] R PEIR AR AT N (o) AT T 5
THHRARNE 4,

218P0 214Pb 214Bi
mE o WE — - o ~ =
i =S =S HAH T HAH
N A
/Bg/m’ /Bg/m’ /Bg/kg  /Bg/m’ /Bg/kg

1 1420 3.9x10°  4.0x10° 13 4.1x10° 9

2 17:27  4.0x10*  4.0x10° 8 4.2x10° 5
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8 13:30  4.4x10°  4.4x10° 21 4.5%10° 10

- 455 -



4 SRWIE

TR A b, T N RGRAR AN, R E
PRI R REEE T 1. Rk, fTHECE
1857 IRl F-AE S BB X S 56 45 SR AT S0 E o

EEG,, =0.105C,,, +0515C,, +0380C,., (7)

WA T RIE IR T EAEARAN (7 L, T\

19 3 2 SR A AP S IR E (EECRa) s
B 3 KR A [F) I = 2 R AT A R
ZERNA 6, T TFIME N 0.90+0.03. 5
SCHR[ITHR 45 HE RS T 0. 1h I & DR 1
H1H 0.928 W14 .

=5 FEEF F LGE

- = EECg, IR/ _ ECChry
i Zl /Bq/m’ Bg/m’ Crn
1 14:20 4.0x10* 4.6x10* 0.89
2 17:27 4.1x10* 4.6x10* 0.89
3 18:23 4.2x10* 4.7x10* 0.89
4 19:38 4.3x10* 4.8x10* 0.89
5 3:32 3.8x10* 4.5x10* 0.85
6 11:16 4.2x10* 4.6x10* 0.91
7 12:02 4.3x10* 4.7x10* 0.91
8 13:30 4.4x10* 4.5x10* 0.97
5 i
R RS R, Rt HPGey £ L7

R R AR TR RS R FE I T iR R T AT
oSSR T ARME T A, 20578
TIABEREE R T IR BRI R A R 5

me,  HAT AR RI I, B Gy U

L PN

[1] Gk &, A & & H 74 5 & 7 %
M]. dbst: JRFREHARAE, 1994: 21.

[2] Beck H L, Decampo J, Gogolak C. In situ Ge(Li)
and Nal(Tl) gamma-ray spectrometry[J]. New York:
health and safety laboratory, 1972: Report HASL-258:
1-64.

[3] ICRU report 53. Gamma-ray spectrometry in the
environment[R]. USA: International Commission on
Radiation Units and Measurements, 1994: 24-39.

[4] SREG BCEBG TR, i HPGey i

- 456 -

ARSI AR IR B e T KR B E
Rl AT N AT, MEAETBOVRF K. TS
EWEN, JTHAABENERERIAET, 27k
PR fpiE— 20T

fuy
H
H

fi&

AR T BCRBIEFE[C. o AR 27 45 R i 4 75

2009, 4: 286-294.

[5] FENG Tiancheng, Cheng Zhiwei, Su Chuanying,
et al. Study of applications technical for in-situ HPGe
gamma spectrometry[C]. Progress Report on China
Nuclear Science & Technology, 2009, 4: 286-294(in
Chinese).

[6] SR BAWIME, Jextas. A% E IR At
iy o A A VE T AR AL B[], T
2 5HEMEAR, 2009, 29(6): 1299-1302.



Feng Tiancheng, Jia Mingyan, Long Bin et al. 1, 2000: 25-27.

Iteration algorithm of one linear ill-conditioned [8] A.Clouvas,S.Xanthos. Simultaneous measure-
equation group for in-situ Measurement of ments of indoor radon, radon-thron progeny and
Radionuclide-depth-distribution[J]. Nuclear high-resolution gamma spectrometry in Greek
Electronics & Detection Technology, 2009, 29(6) : dwellings[J]. Radiation Protection Dissymmetry, 2006,
1299-1302(in Chinese). 118(4) : 482-490.

[7] Ak, B, dba: JETAEH R

Radon Progeny Concentrations Measurement in Tunnel by In-situ HPGe y

Spectrometry

Wu Rui'?, Feng Tian-cheng”, Su Chuan-ying'~, Jia Ming-yan”, Li Gong-ping', Zhang Yang’, Pang Lu’
(1. School of Nuclear Science and technology, Lanzhou University, Lanzhou 730000, China;
2. Northwest Institute of Nuclear technology, Xi’an 710024, China)

Abstract: The method was studied to determine the radon progeny Concentrations in tunnel by in-situ HPGe

214

y spectrometry. The characteristic y rays of 2'*Pb (***Bi) in tunnel could be detected by in-situ HPGe y

spectrometry directly, but the contributions for count rates were from air and rocks in tunnel, respectively.

The systems of equations composed of count rates, efficiency factors and activity concentrations of *'*Pb

(*"Bi) in the air and rocks were constructed. The system of equations were solved by the expectation

maximization algorithm (EM) to obtain the activity concentrations of 214py (214Bi) in the air. Although 21¥pg

wasn’t able to be measured by in-situ HPGe detector directly, its concentration could be calculated on the

214
f

basis 0 Pb. An experiment had been performed for 24 hours in a perennial closed tunnel, and 8

y-spectrums were obtained. The concentrations of *'*Pb and *'*Bi in the air were calculated respectively.

£ 218po were calculated in accordance with the concentrations of *'*Pb and *'*Bi.

Then the concentrations o
And this method was feasible by verification the results.

Key words: in-situ HPGeyspectrometry; radon progeny; Conversion factors of efficiency
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Monitoring of airborne tritium in the heavy water reactor
nuclear power plant

Yang dong

(Third Qinshan Nuclear Power Co.,Ltd., Zhejiang haiyan 314300)

Abstract: Tritium is a radioactive product of the heavy water reactor nuclear power plant, is also the main target

of the nuclear power plant radiation protection. In this article, described the methods of work adopted by

continuous monitoring of tritium in the air in the heavy water reactor nuclear power plant, as well as a brief

analysis of the equipment works.

Key words: Radioactivity monitoring; Composite effecting; The current ionization chamber
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Characteristics of Radon Concentration Distributions Measurement
with Two-filter Method in the Storage Rooms of Ra-Be Neutron
Source and the Adjacent Laboratories

LIU Shu-huan', CHU Jun', BAO Li-hong®, ZHAO Yao-lin', WU Yue-lei’, CHEN Wei’

( 1. School of Energy and Power Engineering of Xi’an Jiaotong University, Xi’an 100037, China;

2. Northwest Institute of Nuclear Technology, Xi’an 710613, China;

3. Nuclear and Radiation Safety Center, Beijing 100082 )

Abstract: The basic principle of radon measurement with two-filter method is introduced in this paper. The

levels of radon concentration in the storage rooms and the adjacent laboratories are measured and compared

with the type of FT-648 radon measurement instrument. The measurement results showed that the levels of

radon concentration in Ra-Be neutron source storage rooms are not higher than those in the adjacent
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laboratories, then it can be deduced that no radon gas was leaked out form the shielded and sealed Ra-Be
neutron sources. The radon concentrations measured in the laboratories were near to the average level compared
to the statistical results of the indoor dwellings’ radon concentrations in Xi’an. The values didn’t exceed the
national standard limits(200Bq.m™). Furthermore, it is found that the radon concentration value measured at
rainy or cloudy day is lesser than that at sunny day, and good ventilation conditions can effectively decrease the
indoor radon concentration level. Meanwhile, the mechanisms of the radon concentration distributions in the
laboratories influenced by the factors including various weather conditions ( rainy, sunny and cloudy),
ventilation and different measurement time periods in a day ,efc. are primarily analyzed. The measurement
results in this work provide some relative reference data for prediction the situations of Ra-Be neutron sources
safety storage and experimenters’ radiation protection in the laboratories.

Key words: Ra-Be neutron source; Radon; Two-filter method
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Designing Research of Fast Neutron Radiation Field based on the Reactor

Zhang Wenzhong', Zhang Xiaomin®

(1. college of Chemical Defense , Beijing 102205, China; 2. Beijing Institute of Radiation Medicine, Beijing 100850,

China)

Abstract: Based on the Tsinghua University experimental nuclear reactor neutron source, this research designed

moderate theory technical scheme, and s the thickness of materials in the scheme were selected by means of Monte

Carlo simulating method. An fast neutron radiation field was gained.

Key words: nuclear reactor; Monte Carlo method; simulative calculation; fast neutron radiation field
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53 S B AR AN e B Ik 75 7] TAEA A A3 (14
FERAR, WL 3.

£3 BEXFEH SIULREBEMNTHEE"

&L fe g (keV) S EE GRS AHE ) T2 CRX A E D
B Am 59.5 0.359 (0.1%) 432.2a (0.1%)
37¢cs 661.6 0.851 (0.35%) 30.07a (0.01%)

1173.24 0.9987 (0.02%) 5.2714a (0.02%)
6OC0
1332.5 0.9998 (0.001%) 5.2714a (0.02%)

3.2.3.3 LLXHRE S B S B AN 0E B b

FF b B PR AR O AN 1 B el R M SO v
BN RAE, 1 <1%.
3.2.3.4 AR SE TR X A A E B 1y

AR b [ T R T R A HPGe 35 AR
ST S B AR I 50 R B R A AR v 1 5
NIRRT AN 32 BEON 0.15%
3.2.3.5 U RIAEX B2 B 1s

HH GammaCalibV3.0 ¥ {1 %} HPGe Sk #k47 24
SEZI B BN AN 2 BN 3%
3.2.3.6 THEUE HIAHXT AN E B Mo

T B IR RE X AN T B B R o 5 R SR R AR I
VR BCR B bR i 22 5RO, BT
s(x)

n

s(x)= /ﬁi(xi&)z (9)

A
s(X): AR,
X+ HANEST U
n: BT S
X+ O ML S 1 AR

1(x)= (8)
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K 1 BRI (8. (9) HHARKE
Am, PCsy “Co RRAFIETHHAR (R bR A T
SEFE Me N 0.28%- 0.18%-+ 0.26%.
3.2.3.7 S A MBI BB IE T NHIFER A E B 1y

FEXT “Co R MM b, A A SR BT
BTkt PCo Afgl it ST 2 AN &
IE GNP E FE N 1.5%.
3.2.3.8 IHiEE A R

PF i U PR A RV B G UM X A 8 FEE
DA AR AN 2 5 4 il RO A

N+ 1+ 18]+ 0]+ 122+ 1+ 40 (10)

BB E ZBCN 95%0, K=2, AiRIELL T AR
RIS S AP RANH 2
Uos=2 44, (1)

s Ugs A EAHE E
Lo FARE & AN 52
B A_E S AR A E A AR AR (100 H1
(1D HHEAFIARNEZE *'Am. 'Cs. “Co
R BIN BT R A B AN 6.36%-
6.34%- 7.04%.
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MEFRTLE L, WEESSHEMREL H
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HARTANEA E FEAE 10% A, EEXS S5 2R 24 U &

2R

SHAY AV AE
%% AHS AN 5 AH AN 5
ELi%RE (Bg/kg) L% (Bg/kg)

k=2, %) k=2, %)
2 Am 426.00 12.90 420.20 6.36
B¢ 283.00 3.50 285.70 6.34
®cCo 479.00 6.10 467.45 7.04
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The Summarization of National Activity Comparison Measurement of
Radioactive Nuclides in Enviroment Samples

Sunjian', JiangWenhua®, LaiYongfang', ZhenQiyan', Chenlin'
(1. Institute of Chemical Defense, Beijing 102205, China;

2. Nuclear and Radiation Safety Center, Beijing 100082, China)

Abstract: The comparision result of acticities of radioactive nuclides in enviromental sample were discribed. This
comparision was organized by Nuclear Industry Radiation Metrology Test Center. The sample was measured by
HPGe gamma-ray spectrometers, which was calibrated by efficiency calibration sourceless sofeware called
GammaCalibV3.0.Then, it was analyzed by using efficiency curve method. And, the data was corrected in
coincidence summing effect. Evaluation of uncertainty in the measurement was also studied. The result were
agreement with the reference radioactivities.

Key words: enviroment sample; comparison; HPGe
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Study on requirements of precisions for monitoring and evaluation of
individual occupational external exposure

LAI Yong-fang, WANG Yong-hong, SUN Jian, GAO Jing, LIU Ke-ping

(Institute of Chemical Defense, Beijing 102205, China)

Abstract: With the rapid development of nuclear energy industries and application of nuclear radiation, It will be

more important to pay attention to individual occupational dose from external exposure. Based on some norms for

individual external exposure monitoring, this paper analyzes the requirements on precisions for monitoring and

evaluation of individual occupational external exposure, and presents some methods to improve the precisions.

Key words: Individual dose; External exposure; Precision
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Research on the organization of equipments of nuclear emergency

LI Xiao-ming, YANG Jun

(Institute of chemical defense, Beijing 102205)

Abstract: The emergency rescue operation on major accident of nuclear facilities contains four kinds of

abilities that are command and control, radiation protection, radiation monitoring and radioactive

decontamination, so it needs to organize some equipments of nuclear emergency to enhance the efficiency of
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nuclear emergency operation. The organization of equipments of nuclear emergency should accord to the reality
of the development in our country. It should have extractive structure, brief variety and advance capability, and
also should be convenient, useful and adequate. The method of organization can first accord to the organization
of group and organize the facilities accord to the organization of group of the emergency rescue force.

Key words: nuclear emergency; equipment of special purpose; organization
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Study on integrated approach of Nuclear Accident Hazard Predicting,
Warning, and Optimized Controlling System based on GIS

TANG Lijuan, HUANG Shunxiang, WANG Xinming

(Institute of Chemical Defence, Beijing 102205, China)

Abstract: The issue of nuclear safety becomes the attention focus of international society after the nuclear

accident happened in Fukushima. Aiming at the requirements of the prevention and controlling of Nuclear

Accident establishment of Nuclear Accident Hazard Predicting, Warning and optimized Controlling System

(NAPWS)

is a imperative project that our country and army are desiderating, which includes multiple fields

of subject as nuclear physics, atmospheric science, security science, computer science and geographical

information technology, etc.

Multi- platform, multi- system and multi- mode are integrated effectively based

on GIS, accordingly the Predicting, Warning, and Optimized Controlling technology System of Nuclear

Accident Hazard is established.

Key words: GIS; Nuclear Accident; System integrating
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The Nuclear Emergency Information System Based on GRRS

Wang Bairong, Fu Li, Ma Jie, Zheng qiyan

(Institute of Chemical Defense, Beijing 102205)

Abstract: By utilizing high operation characteristic of GPRS and advantage of transfering largely data packets,

this paper set up a wireless communication network and nuclear emergency information system. This system

studies useful data, short message, picture, storage and processing function for wireless control network platform.
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Calculation of Radiation Dose of Area Surrounding Nuclear Power Plant
with MACCS during Sever Accident

ZENG Jun®, LIU Shuhuan', TIAN Hao?

(1. Institute of Nuclear Science and Technology, Xi'an Jiaotong University, Xi'an 710049, China;

2. China Nuclear Power Design Company. LTD, Shenzhen 518052, China)

Abstract: According to statistical data information of the population distribution, agriculture, farming and

animal husbandry in the 80km long range area around a nuclear power plant in Fujian and the radiative

source term released from the power plant during severe accident, the maximum equivalent dose distributions

received by the public in the area are simulated with the program of MACCS1.5. The results show that

radiation dose distribution near-field region(0~3km) of the nuclear power plant change fastest. The

simulation values of the short-term collective effective dose within the radius of 5km and 10km regions are

6.05 X 10* person-Sv/a and 5.25 X 10°person-Sv/a, respectively. The calculation maximum individual

effective dose value is about 9.77 X 10 mSv/h. However, it is found that the maximum dose contribution

source to the public or individual comes from the gaseous state nuclide of ®H. Then, the appropriate

emergency protective action suggestions are offered in the work based on the simulation results and standard

dose limits.

Key words: MACCS; Severe accident; Dose estimation; Nuclear emergency
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Dissussion on Measures against IND Attack in Modern Cities

GENG Xiao-bing, CHEN Lin, XU Mei, WANG Qian
(Institute of Chemical Defense, Beijing 102205, China)

Abstract: Improvised Nuclear Device (IND) has some characteristics such as ease of manufacture and mass

destruction, which attract terrorists to use it in modern cities. Two influences would huge city buildings pose on

the effects of IND explosion. One is shielding to its prompt effect, the other is shelter to its fallout. Both of the

influences can reduce the range of IND destruction to some extent. On the other hand, casualties may increase

because of the intense population in modern big cities. Based on analysis of IND effects and related foreign

research, measures of prevention and emergency response on how to reduce casualties in modern city are

discussed in this article.

Key words: Improvised Nuclear Device (IND); Nuclear and Radiation Terrorist Attack; Nuclear Emergency
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A Simple and feasible Method of Effectiveness Evaluation on Radioactive
Decontamination Action

Chen Lin*, Guo lijun?, Geng xiaobing", Sun jian®, Wang jihong*

(1. Institute of Chemical Defense, Beijing 102205, China;

2. Naval Marine Academy, Guangzhou of Guangdong Prov. 510430, China)

Abstract: Radioactive decontamination is a vital task in nuclear emergency response. The assessment of

decontamination effectiveness is of great importance to decision-making. An index system for effectiveness

evaluation of radioactive decontamination action in nuclear emergency response is produced. A method of

decontamination effectiveness evaluation based on analytic hierarchy process and fuzzy comprehensive evaluation

is presented. Index weights are determined through analytic hierarchy process. And scores of objects in each

hierarchy are judged by fuzzy comprehensive evaluation. Then comprehensive effectiveness of the top object can

be obtained, which can offer a basis for decision-making of decontamination action.

Key words: radioactive decontamination; effectiveness evaluation; index system; analytic hierarchy process;

fuzzy comprehensive evaluation
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Cosmic-ray Muon imaging for nuclear materials detection

WANG Li-ping, XIAO Sa

(China Academy of Engineering Physics, Mianyang of Sichuan Prov. 621900, China)

Abstract: Cosmic-ray muon radiography which has good penetrability and sensitivity to high-Z materials is an

effective way for detecting shielded nuclear materials. The cosmic-ray muon imaging is designed to detect nuclear

materials by taking advantage of natural.

cosmic-ray produced muons. The principle of the technique, its advantages in nuclear detecting field and main

algorithm being used have been reviewed. At last we introduce some development of cosmic-ray muon imaging

these years and prospect the application in detection of nuclear materials.

Key words: nuclear materials; detection; muon; review
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EDXRF %MZEE Pd-AlL,O; /NEREY Pd S B

LE, RAK, BR, AL

(PEIAEMEFRIE, @ HME 621900)

W OB AUNETHEEEOE X SET50EE (EDXRF) EEI5E #, Pd-ALO; /MR Pd & &I 7. %77
HAERE R E B I NARICE Mo, TN F/KVEAREL PA-ALO, /NER E1Y Pd, HIRIEAGREE F, FHREEME X
PRGSO L Pd Fr . ZOTERE . PUE, JIE H Pd-ALO; /NER Pd 8N 30 wt%~50 wt%l,

R MM FRERZE A KT 0.9%, KHZA 98%~102%. %757 0@ WA I ARG ER Mo 1, #Kl

5E Pd S EM T
X4 : EDXRF; # Pd-ALO;; Pd & &
LEIE: LA F IS R TR

AL R A E4ET, Pd RER VAR RS
BNTFEENEEY. g, W ALoP. B
# P, 54 pd S ST A RRL, TR
TR I TR T H o 31 Pd-ALO; /NERZ PR EE
RN ALO; BRONEEAR, ¥4 Pd iR B H 3L T 7%
BT, HA i) Pd & ECEE R BN FLAE AR
ME R ETEAR. Frih, @A 22 Pd-ALO;
INERF P EEMITTE, XN T AR T,
# 5 A B OCEER,

XAPER Pd SR T, —BRCRHEEE.
JE TR SRR 1CP-AES! . X SRS
PET Bs % PAd-ALO; /hERT Pd & B I,
AR DL AT HIE . X 5866 L BAT 73 rid B
P FEMETRER R, n] M RIEET . IR
B gL RBIEEEE 2N, ITERD
NG 4 o) T8 1 BE B i A T B RN
G ITEEB, ARUREE T EDXRF A
JEH, PAd-ALO; /NERH Pd S &I L, R T
mPERE R PAd-ALOs /NER A1 75 3K

1 HEERE

FCRTE R = 2E Pd A5 F MoOs # AL R 51 bR
HEVRTIL, 45 BOE & T X SR e A & (1 3R
I AChRHE R RE, TERBE (B X St
TEAC_ LIS MoKazk 5 PAKaZk o 1y Fl 1. BT
WMTCERRIE X SRS S5 H & B RUELL R R
EEAJEEE, REOERN

7:a0+a]— (1)

o, Cov G bR HERFE T Mo JT % . Pd JCK
M&E: ao. a NEREELA REL

e R FRAERRE T Pd JTER 5 Mo JUR IURFAE X
SRR b S A B AR (1), SRR —5fe
RS A R BEDTR S B SR X
SR SR L LRI B BOR R e P HT R AR AL, FERE
REAL X SOOI TG Mo, Pd FRFHIE X 5
LSS, AN AR ZE, BIRSRHAE &+ Pd
TLRIEE.

e

2 K

EZERM: £X (1984—), Lo, WEAMAN, WIS, Wit RN EN R XA H AR .



21 UB5HEE

Wiy (£E EDAX A#F], DX—95 B, % MnK,
1] FWHM= 160 eV ); HL#HR (2400 W); TERER
%%0

2.2 W E5HE

8 (Pd, 99.9%); =% MLEHH (MoOs, S.P);
#HEE (HCl, AR); MHER (HNO;, AR)D; %4k
A (H0,, AR); FTER (CeHgO7°H,0, ARD;
FK; EEIELK (430 mm); HHE (£ 12 pm).

2.3 LI AR &

Pd FRiEIETR: 4 PAdRITE 120 CHERE 4 h, T
HR A A, FREL 2.9993 g BT R I LGB,
IFEK 10 mL, 7EHMWR A InE R, H 20%
[ EK B RE S 25 mL. SIS E N 120 mgPd/mL.

Mo FRHEER: K MoOs 7£ 120 CHLKE 4 h, T
Feasrh A4, FREL 2.0863 g B THEMAN, No05 g
Frg R, N 10 mL HyO,, 78 HL AR _E 2218 in i
sk, FUKFREZE 25 mL. BLIERIRE N 55.6 mg
Mo/mL.

Pd-Mo IR ETR: FHBBERLI Pd ARAEER 1
mL. 2mL. 3mL. 4 mL F 4 MEMA, 250N
1 mL Mo Ar#EV. #85), HIp Pd. Mo & & A
510 Pd-Mo IRET, IFHIREWERZE S mL, ff
e

JRARKRFE: FE AR 2 L Pd-Mo 1R
A 300 pL, T RIUE M0 A b, B gL
LLAMT FHAT S RN i hi i (8], 3T 4k
FESAE b, B ARARRE B, AR

2.4 TAFHLHIME

FREEOHEL X BT & 2% AT BE
N: IR 30kV. B 40 pA. IR A 400 s, W
R UEAURFE MoK, (17.4 keV). PdK,(21.1 keV)IH]
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s (R ARERMER) Pd-Mo brFFRei W& 1 B
™), BENE 3K, BOLPFEME. MEvh ik
XFRFE Pdy Mo & B LI K, ISR T U HEAT 21k
WA, @ (D Fosi Pd Mo SRS
RFAE X 2o 2 L A R AR R e AR SEIR bl & (1 T
TR 2B 2 fros, HZRTEA R R A8 0.998.

1. Pd-Mo ¥rAERETE

-]

C’WP:I;C‘MG
F=Y

o 0.2 0.4 0.6 0.8 1.0 1.2
Ii'd"rfl\lo

2.Pdy Mo ZEH—HHEIERELLINSHIZ
2.5 AP

AT H BRI HIRE S (3 Pd-ALO3) M STF(UIN
Bk A1 S2" CKBRD PiFilS . TR
FIFRBURE i S17 896.2 mg. S2% 1005 mg, B TM4
RIUG IR N, 20 mA 10 mL E /KR Mo A
HEVR 1 mLs 7EFHVR /KB E18 I 50 °C,
R 20 min, AHEREE S mL IR HAMEER
PO BB BGR 300 L, T RNRZIEH L, B
i RIRACT, AMT TR R R
], EEFRFERAR RIS, FRll RAE
A% IR TSI B 6 ASPAT IR

FERBEH &b, NI AT VAR ER Pd M



ALO; /NER 58 iR g, T AU Pd ¥ g ) /)
BRAE AR BEAT 2 KU, SRR AE X BTG L
XPHBEATREIN, RAGI 2] Pd TR RFALIE .

3 ZR5M®w
3.1 HHEHERE

ARSI AR TR R G ST 1 A3 T T R AT R, SRR
K HAAERCH] T 7 ANAE Pd 2 &K Pd-Mo &K
FE, K oI & BRI, TR XTI X
EXIHHTIE . R 1 PR EERC ] Pd-Mo

*® 1 WFEHIRASING

TR I BC B S5 A R RE Hy EDXRF V25 16 52l 45 5
MFE 1 A ULEE, EDXRF ZEill&EE S ik
Be i (E W) &5 R, ME Pd SENKEHERN
98%~102%.
3.2 HEKEE
FH A< 5256 48 57 1) EDXRF 3256 P Fh#R Pd—ALOs
ANERFEM (S1PFD S2°) 1y 6 AN FATRENI & H Pd &
W, SEONITERREELR, WMEERuEk 2 i

No

(Pd/mg)

iy FCEFE

FeERE2 FEM3 MEMN4 BEFES REF6 MERT

EEME 1200 180.0 240.0 300.0 360.0 420.0 480.0
SCME 1184 182.7 237.5 294.3 360.4 423.1 475.7
KHE  98.7% 101.5%  99.0% 98.1% 100.1%  100.7%  99.1%

%2 EDXRF %%t Pd-A1203 EITHEANEER (Pd/%)

Gity CPATHEL PATRE2 CPATRE3 CPATRE4 CPATRES CTATHE 6 THIfH RSD/%
S1* 484 493 48.6 49.5 486 489 086
s2* 300 29.9 29.8 29.5 29.9 29.7  0.72

MK 2 iTPUE W, FHARRBIE . H EDXRF 7%
N1 Pd-ALO; /NER T P G &IHATINE, 4FATHRE
Bl 6 B, & gk B A AE X br 2= A KT
0.9%.

3.3 HkfE

T3 M2 MERE 2 BRAFHITOREENELER

T HBEARITIERIRRENE, B ME Pd-ALO;
ANERFERD, 20 atEE SIPAT 2%, 78 2 8 1 40 33 kit
FLHEAT 2 OO S (R DN TR B — R, & 45 SR
3 Fis.

(Pd %)

I

E=w B BRIk HEANIR CFHME RSD/%

S1” 48.4 48.5 48.6 48.7
s2* 30.0 30.0 30.1 30.0

48.5 48.3 48.5 0.24%

299 30.0 30.0 0.25%

MR 3 ATHN, 1% IR AE BRI ] N R e PR AR UT
SRR Pd-ALOs /NERHR Pd & B 5E 45 5 i AE Xt
PR ZEAKRKT 0.3%.

3.4 BEMT

IR R BRI PN T T

1) ARFEAIAAEf % RISARFERCH] . A il
LA FEaEAR. W S S

2) XA BN HR. BURGR
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SEME. FHIEEIAR SR ZES.
4

1) AT H @S E 3 Pd-ALO; /MR Pd
EREMNTITERE ., PR AR TR TR AR R D
(AKRTF 1), REEH & TN B L 8 AE, H]
B RRE B RN N IREE B . TR A

BI85 rl RN R R 75 400 s RIATSRAFHER) 7T
SERI BTSSR

2) X F# Pd-ALO; /MERH Pd FE N 30
Wt%~50 Wt PRl W5 45 SR A R o v O 22 AN
KT 0.9%, rthFH 98%~102%.

3) i EERAREH Pd. Mo SrELL, A
JEATTIERI AT

SR
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Determination the Content of Palladium of Pd-Al,O; Pellets by EDXRF

WANG Wen, YU Chun-rong, GAO Ge, ZHAO Zhong-gang

(China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: A simple, fast, and accurate method of determination the content of palladium of Pd—Al,O; pellets by

EDXRF was established. By added the internal standard element Mo quantitatively to the sample, dissolved Pd on

the Pd—Al,O3 pellets using aqua regia, and made filter paper sample, the content of Pd could be obtained Energy

dispersive X-Ray Fluorescence Spectrometer. While the content of palladium between 30wt%~50wt% of the

sample, the relative standard deviation less than 0.9% and the relevance ratio between 98%~102%. The measuring

range of this method can be adjusted by changing the content of Mo.

Key Words: EDXRF; Pd-Al,O3 Pellets; the Content of Palladium
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B P THR R Sk

DAEL, WHAE, B, ALK
(B fesiz, J3 102205)

WO DRI S, B R Bk e, HBUE A B D Al 7R 2 AR AL B DI Aok
L. AR T — B AR R A BB T N AL 2 Rk T R R T EEAL T FPGAL ARM. DSP4EJL
T B R AZHLE PR RE AR i, R T EATRE FVERE . RIS, PA— ANt SEI B T R LU — ki
B, X AZAX AR AL P A TR IR BT — i A A

REEE: AR BNl AL Hudksb
SCER: WAL A S B W T AR

BUACHT B A% AN A 11 K3 Add L B0 538 R X
futit, RMXEsA — DB (EFK AL A
—NURAEERES (ERR TR ALAL) . LA i dh Bt AT
PALEE, JEAE 5 A B AT & _EAHLAL B ER 45
T, BN USAT B A B AT, AT AR AR . B
FER TR BORKIAE, 2 MoE LS R B DI REBoR
HE, SCBUAE BN T R T 2 ik

1 BlEA BT — BT %

H AT RZ AR B A B SR e L T RA UL F
JUFk:

(1) PCHL (E(PDA) +DSP

(2) PCHL (E(PDA) +FPGA

(3) PCHL (5PDA) +ARM

(4) PCHL (E(PDA) +FPGA+H L

UL, A EE AL R R A R
THEML (BPDA) 1ER BATHL, CA— AP #E831E
N AN, FARAHLKZEFEARM, DSP. FPGA%SE
O F o IR E] R & A H SRR SR ARG A Y
L, el AR 75 P& 1 T AL LR A AR A 1 1%
PN TR

2 EH AR REFIERE S
2.1 ARM Kt Remnss =

ARMZ [ A& S 117 37 e v ) — 3K RISCH AL
LAY, AR08 A HLHAT AR HE, ERME— R
TINK RRY TR, USRS/ TR, 1
AT REA B R A T R AR A [ A EEROK
FCE A HT A 7 R A — A1 AR A
Ay FrUAH R B AT BT 7 i s AT« ARMA]
LA 28 2 e S PR e O S K A et ], B 1
WA BUERIARM R SETT LB i iRAE R 58, AT
LA R A, Ll DU SRR 8 2y
Thee, EXCPUMIARZLRARIR S M &, HATH]
DA B T S 7 R 0 Ak B 4% 1) 5 T AR 55 . T
H, ARME MR Z O RS, mTRLET =
UK, WU RZFMIZEO. AN, ARMIERUN.
Py, T HRAE 5. Shie/A,

2.2 DSP FtEREF4E i

DSPJZ —FOMURF AL BLES , A H e B Mt
LRG, RUBHE TR RRE S —

EZERS: DHE (1972—), L, WHERIMNA, Y, Wit FEMNERHRTHARRIR TAE.



NS T A PR AE — PO KIS N B
HHIG, BHE I, KRR LK — B HE A
ik BRCAE, TEILAMEIE ] DUE R TAEfbas, JFnl
DA — e S /MR & FAEAE, AR, BEARR
LTHIRE, ABHUE— MBI ENL. BRI
WRIREIME S, B ES, BN ES
BATIE S BBR. 5k, FREHAB RGOS ek
I A P T AL B4 B S R ik X B AU A AT
PR, T SEN B AT IR R R AT S
e, il s b AE . BT DSPASR
SRKH R AL FR BE IR SIS AT, HARBUNG . 4
FERE, NS R R S IR AL T — %A

2R,

2.3 FPGA KB

FPGAZ L FHAE MR FLE% (ASIC) FHEE RS fit iy
(Kb, F PRI FPGA P 5 (1 12 BB AR AT 1/ O
EHCE, USRS, S RS E
RPN BNATE RGUEM R, (SR D)
RE AT LMR A —FEidE i g e R B 2. 1E N ASICAE
HR IR — e s ) L, FPGAREM K 1 2 i FL R (1)
AR, R T R R gm AR A R R A PR B
Mo B, FPGARETEMAT(TH =AM ThRE, L
Z i ERECPU, F R 740 8%, #r] LLHFPGA
SRSEPL. AR AT DU A% G i SR 2 BN, 8
SRR RE S A RN T RS B
PR B, AL SRS E B E#tE . /EPCBSE
BLAJG, FIRFHFPGAITE LB LA RE /1, Bl & 2
BETH T A 06 BN AR L o A FHFPGASK I K i+
L, T DAKORYE B ], Js/bPCBIIAR, 7

m ARG EEE . [ — FFPGA, ANF g AEEE,
AT LASEILAN ] 1 e s o g T4

3 ARM. DSP. FPGA [#[X BIF1 L5

ML B3R BLE H, ARMEA L5 3 45
EHLINAE, JEE T AR AN R, A
A BERILE F ) 7 T . DSP I8 F 1015 5 kb EE 8%,
FARPF S IR b 3, R BRI 5, HARA R
REEAE AL B Be ) A = g AT . (2, Sl
FARACEE 23 AR G, DSPIts A i Al i FH 3 e A 6
554, T HDSPHIDIFERAER & . Bk, XKD
FEZOR LB i 5 N 46 — AN B e B e
DSP. S5DSPANA], FPGAF R sL Bl ab s, T
UL VHDL B verilogHDL K 4w fs, R iGTEoE, AEh%
BT R4 AR E R, R T
WA R AL . H AT IIFPGA F i P 7 b 28
2%, 8z 1647843207 JPcolPlase, HJ LASZHfi4b
HERMFLETIRE . [N, RZFPGAR /A 5 1P
B, LLAnDSPA%, W] AT EDSPRIHELL “HR AR,
HAC PR FE AL B AL AR iR G, FPGALLHR
3T FH T A2 BRI 4 55 24 ity 2 5 1) S I A SR 4 S Ak
S

N T SR SE IR SR SR AL, SEBR
JSLFH AT DRI Pl R 85 S 107 5, LARAEARR
SRS . hn, Py AR e A it 75
SAZ RIS S A TR VA SR EURNS br, B
Kb BTG TR K R AR A TR, R LA RS
TNAIHLRH T FPGA+DSPII 5 5. HUdi b HE 51T 45
FIHE B 4 B LR R o

AR IO

~ .
i ADC

" FPGA K SRAM

jt R8232

SIDRAM

K=" psp K= rchL

Bl HEIE S T AEE
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Bk &S J5, B NFPGAREAT TRALFE, fEFPGAT 2sL
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ik ANDSP, FEDSP 3= B B A Az bk i 5 = 2E47
PR FRARTH B TR O AR AT, 45 30k ik i A
e, HDSPIEIERS-2328: R IEH LS ALk
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4 ZEWRE

H LA B #r el DUE tH, WnFN 7 4 s T R
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PR BER. DhFE/DN, —MOEFIFPGA; MFREREN
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Comparison and Selection of Client Computer in Nuclear Instrument

Ma Gui-zhen, Xie Yan-hui, PengJing, Xu Fei-yan

(Institute of Chemical Defense, Beijing 102205, China)

Abstract: The function of modern new nuclear instrument is very much. And the information degree is high

requested. Through close matching for host computer and client computer, the data processing function can be

carried out. This article puts forward a few of projects for the client computer of general nuclear instrument. The

function and features of several common client computers, such as FPGA, ARM and DSP, are analyzed and

compared. The applied scope is discussed also. At the same time, using a practical design as an example, the

selection ideas of client computer are described. This article can be used for reference for the hardware design

of data acquisition processing unit in nuclear instrument.

Key words: Nuclear Instrument; Host Computer; Client Computer; Data Processing
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ET FPGA S{TIB WA A HIT

BAE, FRR, REA, AiEmH, DS
(B, dbw 102205)

W OB AR AT R 2 LR AR A R I DL, D X RN SR A B . AR SR 1Y
BHE v AR S R B AT TR A IR N U BRIV D AR FR B TT. FPGA,  BEAT 20T AL FRL IS T B
EARAUE. B RETR AT FPGA [H] [ 38 TR FH I R 5 455 (19 1R 25 B 5 2, 0t B A% a5 R ) J LR S AR
FPGA Ffih VAN A AR 7, A 8O 8E G 1 B 3R 25000 7 2

REIE: v FIERA FPGA; H 4TI
LEHR: AR T N AR 7T R

Bt FH P 6 2 G e PR A P SR ) S B
P, BEBOH OB G . B RIE R G
HRRFPLE RS IR I LR, RR4R SR IE R
ATIRE ST TERAER DGR M BBE AR B v h AR i
AR T Z R ARSCAER Y FIERA
FPGA TR it ik M 1 e vt AR,

1 RGBS ERR R

Y FERAARAG IR 1 s, REHZE
NERE v R RGN AL oA
HI0 FPGA 41, B REHRCSKER AP I v T4
iR, ZAEREHIE I 4R R4
PLHLII S BT AL B TE FPGA, FPGA 43 Hrib B
25 AR BL R R R AR, SCBLZ R
B K _EAhL
CEfey Ak et 2

e e s I
: PYVEITET

(B Rk Jet e

Bl vFIERUAGEN
B RERL AN FPGA Z[AR I R AT 845 1977 31X
it HAr nUE B L A AT, &
. SIMTIEMEME, S7EE R A R

B, HRATEE M ERR R St E . BEhT
PLre o B s,
BTN EA V2, (AR 5T
T RN TT G 1 2 IR S A R I L, DAL,
FIH FPGA fil b i iR E I, A F BT R R 2L,
R VT BE T 5 L DR Ay B i e A e 1%
R R EE S R, mT 9 1R A N
GRISEIE A TCIEIK AR H TAERAE . (ERES1T
T TE A BRI A5 P U AR = A B ) (1 LR

WL

2y TR ELE X

HATIE S M BORFRIEAE T ) — R4 5E . Xt
Hurk s R IT, AR AR, AR5 A
AR Gt — g, S XU #2 XA AT
W Iy R ORI B D0 [RID L
AT I 44 THT e LR T 5 = A

M BERL B FPGA 1 y THECRIE 5 K A i
(6] AT A R A o XA i DA S AR A i
] [ 25 045 WX BSC. B 2 — RAEIE#T T
PR ALS AR B, FFE — 2 AR XA
Bl BT S RN S8 SRbR 8 BB S R A 1
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R, XL AR B AR T . SYN 2P
TR, REF WL, BT RMET 574
SOH, IAFFF STX, ek, Hhjs
/AL 7T ETB, Wi 5 n] SR AR5 .
Ay v B B P O R
“&JIL123456%”, JEIHEHZZ 115200, “&JL”7
s Z[AB AT SYN, JG TH B ERE 1 “ 1234567 R
TR R, Bl e G 6 NFRAALE, MR
AR 6 MITTERTTIANE, “%” NHLTFF ETB.

3 FPGA &It

FPGA ZFHF I IH B I AEAR 5 G N R 2%
MRS RS I, SCIRRE R R AT v TR R
S5 AT SEVERT 22 e H IR . AR O 8 45 P
WIS AL, FPGA RS THEL S T SYN H iR A4 |
ETB fiRAH . BRI R AR =AT71H .

3.1 SYN#H#RZBHWIT

[F26 75 SYN N “&IL7, fEFEFFIHAT,
T 6 M A B R R R R — N R
“&7, F—AFRHN Y, BFMNFERN“L”
i, AR BIXAEAEWk, BRIER,
AN AR . R =07 KA
WSk, B ik IR (S R AR ST R S R —
e 5 7 R AR [ AR R U A e, = ARl D
R 00 ) A I T 4R 5 £ 25K SR AR A o
1.

32 ETBH#REHBI

PR g A5 A e DR BB I ) ) L, P RES &
RHUATHE “%” BE R T AR R, X
FEAEFRE 4T “&IL7 JaHIS 7 DM FAFRHARZIE
WAER TR “%7, M AR E R R4 R
So FFEFOITIRIRT B F D 755 SYN TAE.

3.3 HI/MPUERBHERIT

HAR LI UONE i 6 NP, Rk
BT IEMIFRDS 7 SYN “&IL7, KB T IEH
AL T @7, E A A AHE A2 th 6 M4
TERFHE, MR E RIS ARGk, &
WA SR 745 SYN LAE.

4 HERIE

5T FPGA B ATHE IR F T A it E,
TEBAE MR LR, FRF AP, feis B 3)
AIERTR, IRIEHNRRIEERIE S, HEURE
EWE, BRFRE T —AIWE RS TE, Sk
RPBE BRI = T RGP S

B HR:
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[M].Ab 5T B Tk tHkidt, 2009: 12-17

[2] Z=t%E. Visual C++MIZEE T RN 59 FEsL
BIMLAES: B Tk kA, 2008: 115-12

Fault tolerance based on serial communication of FPGA

Peng Jing , Fang Zong-liang, Xu Quan-zhou, Hu Jie-wei,Ma Gui-zhen

(Institute of chemical Defense, Beijing 102205)

Abstract: There maybe appear mistake in serial communication. This paper was described the intellective

detector of y dose ratemeter communication with FPGA. The software of FPGA designed the code about fault

tolerance, prevented mistake effectively.

Key words: v dose ratemeter; FPGA; serial communication
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Research of Data Processing algorithm Based on Silicon Semiconductor

Personal dosimeters

YAO Yonggang', DENG Changming’
(1. Shanxi Zhongfu technology Co., Ltd., Taiyuan 030006, China;

2. China institute For Radiation Protection, Taiyuan 030006, China)

Abstract: This article focuses on the data processing method used by the silicon semiconductor personal
dosimeters in the dose rate measurements, this method can rapidly and accurately measure the current
environmental dose rate.

Keywords: Silicon Semiconductor; Personal dosimeter; Data Processing
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The study of the intelligent sampling theory and methods of the Digital
nuclear signal

Yan Yangyang, Hao Dejian, Wang Peng, Zhang Ruanyu
(Sichuan University of the College of Physical Science and Technology, Chengdu 610064)

Abstract: This paper presents the principle and implementation of intelligent data acquisition system in a digital
nuclear measurement system; determine the optimum data acquisition program through pre-sampling and
analysising. Achieve the nuclear signal waveform digitalizing in the best sampling frequency and then achieve
sampling different parts of the same nuclear signals in different frequency, and related the algorithms. Ensuring
the accuracy of the signal data acquisition at the same time, this method greatly reduce the amount of data and
obtain the optimal allocation of resources.

Key words: the best sampling program; frequency conversion sampling; Low-pass filter; Data Extraction.
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Improvement Research on the Control Console of Miniature Neutron
Source Reactor

LIU Xin-ling, PENG Dan, HONG Jing-yan, ZHANG Jing-hua, LU Jin

(China Institute of Atomic Energy, Beijing 102413, China)

Abstract: The Control Console Miniature Neutron Source Reactor (MNSR) is used for MNSR’s startup,

operation and shutdown, Which was designed and installed in the 1980s. The control console consists of the

reactor power control system, thermal measurement system and y dose measurement system. Owing to the

equipment aging and the technology development at present, some advanced equipment can replace the original

equipment, the paper describes the improvement of the important components of the power control circuit, and

fleshes out the function of the console, making neutron note of the rate of measurement and control more

accurately.

Key words: Miniature Nuclear Source Reactor; Automatic Control; Neutron flux
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Development of a carborne Nal(T1) y spectrometry system for OSI

FENG Tian-cheng, JIA Ming-yan, LEI Wei-guo, LIU Jun, YIN Jing-peng, LONG Bin, EANG Yin-dong, CHEN
Wei, SU Chuan-ying, WU Rui, FENG Yuan-ju

(Northwest institute of Nuclear Technology, 710024 Xi’an, China)

Abstract: A carborne Nal(Tl) y spectrum scanning system has been developed, mainly used for anomaly
discrimination of artificial radioactivity on the surface or in the air. The system is made up of Nal(TI) detector
array, MCA, GPS, electric module and the car. The appropriate detector is selected based on the data from Monte
Carlo simulation and experiment; The spectrum stabilization technique uses 40K as reference peak, and the
spectrum is stabilized in real time; The spectra from different detectors are synthesized by the method of sampling
rate conversion; The NASVD method is used for denoising, background deduction and anomaly discrimination;
The information not allowed to acquire in OSI is blinded by the software; The software is programmed to
implement the function of data acquiring, processing and showing.

The system can be worked under the speed of 20km/h in a rough, jolting movement; The working temperature
range is between -10°C and 50°C; The working humidity range is below 80%; The spectrum shift is within +1
channel(1024 channel); The energy resolution is 8%(137Cs662keV); The determination limit of 1311 on the
surface is 100Bq/m2; The determination limit of 133Xe in the air is 50Bq/m3; The detection limit of 241 Am on
the surface is 1000Bg/m2.

This system can be used in On Site Inspection(OSI) and nuclear pollution treatment of large area, and also
environment radioactive survey and nuclear emergency response.

Key words: OSI; carborne Nal(Tl) y spectrometry; spectrum stabilization; spectrum synthesis; anomaly

discrimination; spectrum blinding

- 545 -



2012 FroNEEEE T SRR AR AR E S

VANl gk

— B (R SE I RIR R 75 7%

I, kR E 2 AEE? Ak’
(1ONKFRFEMAFERARLH, BHYERBRAHLFTHRELERE;
2.9 KREWIBAF EHRFIE, RA 610064)

W OB AR T MR AGERSEILUR B, W] 7 2R T PCI-9820 W 7 AR D RE FULAZ (585 Hh e =
AL EERE, 52T R BEBOCR SR AR T Y5 VA AE R AU S h A S, SR04 SRR B ACSC AR H ) S
AR L AT . AT A2 RACE AN R R GOT KB A5 5 A BT FU 55 5 28 TARSe i 1 ARG ot

BTG ISER SR .

KRB REAMZAE: BTG TR, Bl E

NEGIH: AR B IR TR

1 35H

FERZAL S A S i . RGHE R B
KPR A2 H R A5 2 R C O — R
AZ AN R R 1) BB 7 ) 22— T B A% A8 A 1
W TS 5 KA IR R BEALME . JTRAS
B2 SRR R X A Ty AR R, A5 R UL
KZAXFRIE B ok FE W B A . KRB A7
fEFIALTE . 2 FhE B A J B ROE I B A5

R FIFEH T —Fh 2 S BRI 1
STk . DB RGEHE M R PR T
Bl CHA AR S PO RS B I B, KA R
WAL . REMMEBEK: Ll “AD-Link )
PCI-9820” B TEHFAAXHES F AT B ) 2 3 I 1 o
P 2SI B A R G ARYE IS BRI Ak
HFER, ff ThinkStation T{fuf 3T Win7 HF &

T Visual C++3BE FERAF RS AE R G0 Tk
AREGANY AR PTER 73 o b FE AT R AL 45
HORFEH] . B AF DO SEi SRS ThRERE, B4
7 Jo A A AN AR o 2 B o 3 SR e A
ST — RPN XA [R] A% I 5 X S AT 55 BF A )
FREC AR T B ThREREER, 0. B REARAIR
FE TR SRR RIE  BETE SRR 7 T s et
B R T A% A5 S A B U, %R B
AN AR A S

AT B R RS, W inEAs
[ 5 A A, AR B RS LS E
SHERIG M T — DTS S BT
TIF 6 T VOISR S M RE g D 0G5 T
Rgud e, it B ER TR G P RS
A TR

TR0 28 Kz EZ v
O — .
A1 i AT i 25 1 2%

WAL |

PCI-9820 TAEuh+R 48

L/GR

1. FERIL B YL AR AE ]

HEWH: ATEHEKARE RSB, BHMES: 11075111
EE RS M (19740, 5, VUNIEHR, DHW, 7ERRIE AR, R KR
BWEE: KKE (1969-), &, AR, BIESR, M, ZERNA, s,



AICEFEE TR B RO RGO
RGBT AR 5 R DI

2 FEBEEERTH
2.1 BRIHCR

TESEIAZAR T IR B AN Oy 145 5 it
i HAE AT LU B IR B, 20 R ox
B 0 S AR B ). T B KA S
TIEENEANDL ETHEMMON (20D %
TRETNHXEEEIE S . B9 s LTS KRR
AR IS, TARAITT P U o5 40 OB B0l 47k B2 U5
AR 7 — R e A A KA B B B 1) 56
PA RFEARR SIS 5 B 2) WHME S
N B AT A JE BB A . 3D R ECR A
REWE T ETHE 5 28EE IS 15201 T i
BN ME T IR

T EBRAHE S AT U R RIR S, 1
HHHLHT FEARYE Nyquist SRAFEHXHE 5T 0E
SORBHF IR RBATE RS ANE T A
x(), & M FaBUE S S yp(m), W
yp(n) = x(Mn), yp(n) it RIESMEIERELE G
i tE AypLe (n), M2 Td B BE AR MURAF J B0 % L

N (D PR, A Np A
_ X(n)' n < NP
ym) = {YDLP(H). n> N,

1)

2.2 IEHIE S HBET I EIED

B TE BUE 2 B A5 5 S DL DE e T B0
Lo ARG 1B AR AUS B ME T R
T RO % o K 55 AT T 5 B 350 m] 3R 3 R 4

HRMNE SN

o _tn
v(n) = k(e_ﬁ —e Tz)

AL G0 e e

h(n) =h;(n) + h,(n) + hz() +h,(n)  (2)
Hrp

T, =T, T -1,

[hl(n)=(k£)(TlT2 sy + 2t 2, 1 )
' u(t)

hp(n) = —h;(n —t)
h3(n) = —h;(n —t,)
hy(n) = hy(n—t;)

X, 6 BTG SR Z], o N
BT N BRIEFF LRI %, & ABATE T BEIR 45 R 1
%1, ko WELEREE.
X AR I T BT O T 15
yr(n) = h(n) = x.(n),

v(n), n<N
Hrfix(n) = {O n>N ’
’ p

—

XHEAR KN BRI OY i 15
ye(n) = h(Mn) * x¢(n),

0 n<N
H )Y = Np
Hrtixe(n) {V(Mn), n>N,
IBHIAEE Ik Rk
y(n) = y:(n) + M- y¢(n) €)
iR M OB A
3 R

3.1 PCI-9820 X EZS ¥ KL Thie

AD-LINK ff] PCI-9820 ¥EE 7 3 ES
H: XGBIE/ME 5 % T 30MHz, ADC 2 #t
B ELRIE R E NESY BV, A EIER
—/MRSZ 14-bit ADC, S REESR N 65 MS/s,
KA “ e BEUR SRR TTIA 130 MS/s. 1R
#H 128M SDRAM, it DMA J5 = r] DL 2 i
X A s 2 AL A, TSR,
S Ab B B SRR AE

3.2 WS AR R BT R E R T AR

I 7 £l o ELRR AN G A5 A0, R IfE
AR ARG 15 STOREE & ADC 13l
BNJEREIRIEEE, DRSS HET AD 224
ARALE BNE R SRR R B B R
MTBE i R GEHIRG L o BT o 2 1 4% PR UL BRI
WHE WY TR AR L ) S ]
TRALR . Sk A A A SR R ] 2 B

- 547 -



i N1 B 570 ] DU B2 s it B R AL
A TECH s Tl0o) BOW 58 70 56 B NS 5 I A2 A8
B WEEEIY 28 H T NS T AT B AR A RO
WA V) BT IR PR S 10 BT, hE

#iEit MAX-4729 RSP $EHH Gl CPLD
(XC-95288XL)5E M A da il \LED 487~ kT #fil
B ERTIE T et I I & S SRR E oS e PR P i Bu
PR RAGIT Sk ] CPLD it — 235 il I 5k
VB A AL AR I BELAEL, AT SE B0 IR 5 W 2 4 2t
SISO R P 3 Tl BT 2 Am Y y

Tek MEASURE

Ju @ Acq Complete M Pos: 00005
-

\

s et PR gt

M 100,us

TDS 2022 - 17T:41:05 2012-5-18

[ 3. Hlimik s SOMRNRFES

- 548 -

LED
e [ CPLD
N
I > i, U
1 2% fi &P
ﬁ)\ I (2 1
i =uk || us || s
E ViRt Y] #
#2590 _ f
4 e " NIM
- da*ﬁ
e e
\ J Y
([ER=E PN oy o | iE R b 0%
e el el LS -
v o | EE
_ E ™

SR SEPRIESS R, Hrb EJ7ON CdZnTe #5014%
WSS, Ty S S .

4 RGEHAFBT

BB FET VO R R ik
ARG UIEIEARI Y AP 7 . A
BRI SHR BRI, R RIS, AR E
SR, ER R oREEE, TT S R REE
B A7k ShAPOL B L Re B R AR T g
IR AR S A A S A A B R (R R
s H AT SERL TR REAR MR AR AN AL AIE I ) D g
KL DLz Bl A R PR (1 AT B
LI AR G WA BRI 5 2 S AR R [ 4%
H, At LRGBS SCR B 1 45 A
Kl 4 B

4.1 BB MRS R

LA PCI-9820 ArfEfit SDK H#) API Ri%%,
SN T B AP R RS . REE T 20, fid
KA. R R, MARESSH



HE A A

' v
BAH b
*
i i v —
g | | Rbess| | mw | wwws| | PR

A J v
paey
A | | |t
| | AR ) j
SR || BoR ;i_

4. R BRI G EE]
BEATWCE, I AT AR O R R I A s 30
At AL . BT AR AR 1 SE I ot S R A7 1E
WA, AGAr e ~ilid DMA 5306
Hl s m B T EAL N A o T FRATT T DA SE i
HeE AT HI S 1045 S A B, 08 REAR AT AL
BEIEIE WA« 2eid A B H B v A T3 A BoR
BORAF A

4.2 PREHR KR KB AR S it

POV AANGESE R S Bod, BEELEE
TR AR, WA TR IR
B o R FA BRI, QS sl i
SR AR I B A A AR AE (1, P R TR B 22 R
WK EIWEA 2 B AT IR B AR B AR AR A
T3 BRI (R Aof T DR U0 BV A A e X B AT 5
TEHEAT AL TR, DRI FRATT X 75 ARt A 48 R A 2
P PRI SE R R EAR R T Sk, AT
RN LM AL E AR

Struct PulseWave

{

ULONG startTime; /K72 2
ULONG endTime; //fiki 2% /&5
USHORTpeakValue; //Jik A8
ULONG peakTime; /WA N} %
USHORT *pValue;//3 JE 55

H

A, startTime F1 endTime ic3% 1 kb & 4
(IR LB E(E B s *pValue A LRAF L 15 B 2 [a] ) %
HEIFe4%r; peakValue Fll peakTime itk J I
FRY Ve 1 % Vg {8 B3 PR IR ], DA J5 2R 8 45 5 A
FARAT S5 IR Bk S A AE 5 b PR R e B A
M, Mg mia 5. R EERES, SCl
R FEE 90 B4R A i e 1 [ I £ BT A A 808
FE BRI HM.

JRESUAZAS 85 B 32 S T ] 5 Fﬁﬂ?o‘m

DEa a8

i

-l Xl

® et ames  2eee  ame  tete s e mee  mes  teess

L
o .
L
LIS LK | caem ©oRdE 2 tEns - EAsERs
Aren nEEn
ne [FAGHE =] wwgdA[= =] A
] A (R = L r asnm
mx fmn 7] WAREFET o EER
AREE o smamfTa el L

5. SRR EE
5 SEWRAERKGR:
51 KGR

B 6. 7 SR T A SO LI R RAZ AN A% 5t
Si-PIN R 284 i “Fe 1 X 52615 5 I & A b 2
SEH B 6 HHE I 1 N PCI-9820 3545 19 5 A 1(E 5
W 2 NEASFEIE I G 1A 5 B AL AT
GE MRS S . BT PEE L ARS
AR AR A B (R G615 5 (O TR I8 5 145 5
W 2 NIRRT 5 Z AT VE AL 5 Tt FLAoh
TR ST MG S, BAME SR A5 Sk
A WSS AL FL B T HURRSCR, R 53k
iR P2 REVE 3958 1 kil

-549 -



=T H : : H R i
® 500 1900 1500 2000 2S00 3000  3S00 4000 4500  SO00

6. RIGIES STIMRHERIERES
" v

.|__.
i i

[ E—

= -

23—

Y E—

- T W == N T
TN
il i i

i
&

3000 4000 5000 6OOO 700 OO WHOD 10000

& 7. ETIEIN S5 SEEBIXTEE
5.2 &t
1) AU B REFUAZ AN 28 1 R BRAD 5 v 2 1F
BT
2) SEIGeE R, ARSCBTE IR R E AR
KBRS VR AT DUAE LRI 20K 2 A AT 32 T A 20 ik
BTG SRR R, 1E TG B RML i A

3) XA AR EUS 5 (B BE B T A
AR FECTE S EMR L

4) e A RGN, AT DO LY
BAXE AR R A SR — A AT R RAIE T & 5

5) ZREMZAES RGPt DD RIS TE
EF‘ o

RPN

[1] #i75 &, T, E K. 2T Labwindows CVI [
RE A A B T s R
A,2009,29(3):580-583.

[2] Gennaro Evangelista. Design of digital systems
for arbitrary sampling rate conversion [J]. Signal
Processing,2003,83:377-387.

[3] KL, 2N VRAHIE. S8 B e
WM ARAEH R ). R T RER¥EHER,
2009,43(1):77-80.

Principle and Realization Method of a Virtual Nuclear Instruments

Wang Peng', Zhang Ruan-yu”, Yan Yangyang’, Hao Dejian®

( 1. The Institute of Nulcear Science and Technology, Key Laboratory of Radiation Physics and Technology

2. College of Physical Science and Technology, Sichuan University, Chengdu, China, 610064)

Abstract: This paper introduces a composition principle of virtual nuclear instrument. This instrument is based on

ADLINK PCI-9820 digitizer with necessary hardware and software, and it can implement the algorithms of

intelligent data acquisition and frequency changing trapezoidal shaping. The result shows the principle and

method we presented are feasible. Our work has provided a useful experimental platform for global digital nuclear

measurement system and the digital nuclear signal processing.

Key words: Virtual Nuclear Instrument; Digital Signal Processing; Digital Nuclear Measurement
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CO; Molecule chemisorption on the (001) Surface of UO,:
A First Principle Calculation

Wang Fei, HE Bin, Zuo Guang-xia, Li Su-fen

(The second artillery engineering college, Xi’an 710025)

Abstract: Chemisorption of CO, molecule on the (001) surface of Udz has been investigated with periodic slab

model at the non-spin-polarized level. It has been used that the generalized gradient approximation of the density

functional theory with the PW91 of exchange-correlation functionals. Band structure and density of states before

and after CO, molecule chemisorption horizontally on the hollow position of the (001) surface of IFQ. have been

compared and analyzed. The result shows that s and p states of CO, molecule interact with 6d states of U atoms.

The chemisorption energy for this adsorption site was 0.145516Ha.

Key words: density functional; chemisorption; energy band; density of states
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Development of Data Acquisition System for CSNS *He Detector

Zhao Dongxu*?, Zhang Hongyu™?
(1. State Key Laboratory of Particle Detection and Electronics, Beijing 100049
2. Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049)
Abstract: This paper introduces the research and development of data acquisition system of CSNS °He detector
prototype. This system provides high performance data acquisition capability of CSNS *He detector, as well as several

performance tests of electronics prototype. This data acquisition system establishes foundation for the later data

acquisition development.

Key words: data acquisition; Electronics calibration; LabVIEW; VME bus
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User rights management of the CSNS Control System Client

ZHANG Zhuo-yu*?®, CHU Yuan-ping™?, LIU Yu-gian*?®, ZHUANG Jian"*?, HU Lei'*?, JIN Da-peng"**

(1. State Key Laboratory of Particle Detection and Electronics, Beijing 100049, China;
2. Institute of High Energy Physics, CAS, Beijing 100049, China;
3. Graduate University of Chinese Academy of Science, Beijing 100049, China)

Abstract: The China Spallation Neutron Source (CSNS) will become the first pulsed spallation neutron source
owned by China, CSS (Control System Studio), used as the the target station and spectrometer control system
client, is mainly responsible for equipments controlling and parameter monitoring. In order to ensure the safety
of the control system, the advanced GUI and important operating parameters must be restricted to ordinary
users, only senior experts have the rights to view and modify them, so we must divide CSS users into different
groups and give different rights to different groups. Based on user roles, CSS can implicit workbench contents
and widgets, to ensure that users can seamlessly log into different clients. This article mainly talk about the
JAAS authentication and authorization services in CSS, and deploy user information and master-slave
synchronization information on the LDAP server, and use the Eclipse activity extension points to accomplish
GUI explicit-implicit control according to the logged in user.

Key words: CSNS; Rights Management; LDAP; JAAS; Eclipse activies
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The SDUV-FEL Power Supply Control System

ZHAO Huan, DING Jian-guo, ZHEN Li-fang

(Shanghai Institute of Applied Physics, CAS, Shanghai 201800)

Abstract: The EPICS based magnet power control system of SDUV-FEL test facility is introduced. The system

architecture and work principles are presented. Specific control solutions for analog 1/0 power supplies, digital

controlled power supplies and the Agilent power supply, development of embedded 1/O controllers and runtime

databases for power control and graphic operation interface are described in details.

Key words: Shanghai deep UV free electron laser; magnet power; EPICS; control system
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The Control System of the SDUV-FEL Test Facility

DING Jian-guo, HU Shou-ming, JIANG Ge-yang, MIAO Hai-feng, ZHAO Huan, ZHU Hai-jun

(Shanghai Institute of Applied Physics, CAS, Shanghai 201800)

Abstract: In this paper, the control system of the SDUV-FEL test faciliy is presented. Distributed architecture

and working principles of the control system are introduced. Device control solutions for magent power supply,

vacuum monitor and protection, RF equipment, undulator gap adjustment, etc., and timing and interlock system

are described in details. The integrated system running environment and the GUI console software are introduced

as well.
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Research on the iterative algorithms for radiation image

JIA Xiao-long, ZHANG Quan-hu, LI Su-fen

(The Second Artillery Engineering College, Shanxi Xi’an 710025, China)
Abstract: In the process of distinguishing and attesting the nuclear materials/ nuclear partsin, it is necessary to
measure and analyse the radiation image of nuclear materials/ nuclear partsin in the airtight container. By help
of using four iterative algorithms for image reconstruction, emission image of tomographic gamma scanning is
simulated to some models, and the iterative algorithms are evaluated. On the TGS device in the laboratory,
experiment of emission measurement is carried out. The results of experimental reconstruction is consisitent
with that of computer simulations, which proves the correctness and the validity of computer simulation
methods this paper presents.

Key words: Emission Image Reconstruction; Computer Simulation; Tterative Reconstruction Algorithms
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Microcontroller
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(The Second Artillery Engineering College, Shanxi Xi’an 710025, China)

Abstract: This paper presents fiber optic electronic seal system, witch uses C8051 microcontroller as core,
matching other circuits such as optical signal detection module, movement detection module, temperature
detection module and power module, etc. The results show that the seal system can record the tampering events’

information accurately and quickly no matter there is one tamper event or more, and the ability of anti-tamper is

improved.
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Web monitor in Daya Bay Detector Control System

DU Xiao-feng, LI Xiao-nan, YE Mei, XU Jun, ZHANG Shu-hua

(State Key Laboratory of Particle Detection and Electronics; Institute of High Energy Physics, CAS; Beijing 100049)

Abstract: With the developing of Web technology, condition monitoring systems based on Web were widely

used. Traditional systems cannot meet the distributed monitor and interactive requirements, so we use

JavaScript framework and Ajax to develop new remote monitor and query parts on DCS (Detector Control

System) at The Daya Bay Reactor Neutrino Experiment. This part has advantages on cross-platform, dynamic

refreshing and high ability of data transmission.
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Radioactivity Nuclide Identification Based on BP and LM algorithm
neural network

Wang JiHong', Wang LiangHou”, ShunJian'
(1. The Institute of Chemical Defense Beijing 102205 China;

2. 2" department research institute of chemical defence Beijing 102205 China)

Abstract: The paper provides the method which can identify radioactivity nuclide based on the BP and LM
algorithm neural network.Then, this paper compares the above-mentioned method with FR algorithm.Through the
result of the Matlab simulation, the method of radioactivity nuclide identification based on the BP and LM
algorithm neural network is superior to the FR algorithm.With the better effect and the higher accuracy, it will be
the best choice.

Keywords: BP neural network; Identification; LM algorithm
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Batch management based monitoring system: design, implement, and
visualization

Bowen Kan, Jingyan Shi
(Institute of High Energy Physics, Beijing 100049)

Abstract: Torque, an efficient PBS (Portable Batch System) -based open source Resource Management system,
was originally developed by Ames research center of NASA, which was designed to satisfy the computing
requirements of heterogeneous network. With the development of distributed computing, Torque has been widely
used in high performance computing cluster. However, because of the lack of a well designed monitoring system,
it is difficult to monitor, record, and control , leading to low stability, reliability and manageability. To overcome
those problems, this paper designs and implements an adaptive lightweight monitoring system for torque from
five aspects. 1) A lightweight circulating filtration logging system is developed to obtain the real-time running
status of torque; 2) One uniform interface was provided for administrators to define monitoring commands, which
can query management resources of torque; 3) Storage strategy is designed to make monitoring information
persistent; 4) One uniform interface is provided for users to customized alarms, which can submit exceptions and
errors to users via emails and SMS in real time; 5) HTMLD5 technology is applied in the customizable visualization
of the jobs’ status in torque in real time.

Keywords: PBS; Torque; monitoring system
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FPGA-based Network Data Transmission Scheme for CSNS

WANG Xiuku' %, ZHANG Hongyu"?, GU Minhao %, XIAO Liang"?
(1. State Key Laboratory for Technologies of Nuclear Detection and Electronics (Institute of High Energy Physics,
CAS and University of Science and Technology of China), Beijing, 100049; 2. Institute of High Energy Physics, CA
S, Beijing, 100049)

Abstract: This paper presents the FPGA-based network data transmission solutions for the Data Acquisition
System of China Spallation Neutron Source (CSNS). The board with FPGA as the core is used as the hardware
platform to realize the transmission of network data. A SOPC system is built and an embedded Linux is
transplanted on PowerPC Core. An application program based on Linux has been finished to realize the data
transmission via embedded Gigabit Ethernet. The relationship between network transfer performance and
packet size was obtained by a test program. In addition, the paper also tried to realize some other ways to
transfer data: transplanting PetaLinux on Microblaze, transplanting Lwip protocol stack on PowerPC Core and
Microblaze. Their advantages and disadvantages are analyzed and compared in this paper, so that different
options and recommendations can be given to meet the actual needs of different projects in the future.

Keywords: FPGA; SOPC; embedded Linux; Gigabit Network; Lwip
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The study on the method of image recognition and processing for digital
nuclear signals

Wan Dong-yang, Zhang Ruan-yu*, Wang Peng
( College of Physical Science and Technology, Sichuan University, Chengdu 610064, China)

Abstract: Since there are many limits in the method of the traditional DSP system, a new method of digital
nuclear signal processing based on the digital image recognition is presented in this paper. This method converts
the time-series digital nuclear signal into the pulse image with adjustable pixels. A new principle and method have
been taken to develop the SNR of the digital nuclear signal with the theory and method of the digital image
processing. A method called ISC is presented, by which it is convenient to extract the template parameters.

Key words: digital nuclear signal image; skeleton extracting; template building; pulse information extracting
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The Integrated Hardware of the Motion Control System in SSRF eamlines

ZHENG Li-fang, LIU Ping, ZHANG Zhao-hong Hu Chun Mi Qingru Jia Wenhong

(Shanghai Institute of Applied Physics, CAS , Shanghai 201204, China)

Abstract This paper describes the hardware architecture of the motion control in SSRF. The whole control system

was used to finish the commissioning of seven beamlines and all of them reached their specifications. Currently it

is being operated normally in the beamlines.

Key words: synchrotron radiation beamline; motion control; integrated hardware
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Research on the Method of Signal Processing which Concentration
Measuring Target Exterior Trajectory by Sky Screen
DONG Hua', DONG Dao °, WANG Tie-ling’
(1 Research Institute of China Ordnance Industries, Beijing 102202;
2. Optoelectronical Test Institute, Xi‘an Technological University, Xi'an 710032)

Abstract: The method of projectile signal processing is the major factor which determination the accuracy of the
concentration measuring target by sky screen. To break through the limitation of classical time keeping method by
impulsecalculagraph, researched the new method of process six-way projectile signal based correlation algorithm.
The experimental result indicated more accuracy and stability that employ the new method.

Key words: the concentration measuring target by sky screen; exterior trajectory; correlation algorithm; accuracy
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Design and Development of mobile accelerator neutron source

TANG Jun®, LIU Wan, HUANG Jin, LIU Bai-li, ZHANG Qin-long, LI Yan
(China Academy Of Engineering Physics. Institute of Nuclear Physics and Chemistry, Mianyang of Sichuan Prov.
621900, China)

Abstract:Use advanced digital processing, computer networks, optical fiber communication technology to achiev

e mobile accelerator neutron source remote control. The system is stable, operational, and well positioned to meet

the experimental needs of the user.

Key words: accelerator; neutron source; control; chain protection; optical fiber communication
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IR AL A A2 Apriori BVEMIRZC, B3
TR AR, BRI AR TR,
WA e THRBEIED . k2, R4
BRI TREAZIEDE, WARXDTUE S —
EARANEIE . KL, B k BUREERIE (k+1D)
TSR B A e SR I AR E BRI BT R AP 3R

BRI B AR AR I B B AR I — A,
AL — R e o T LR A A AR A ) 4
m, g IRAEH R, LS I R AR I

HE LR E LR, (B Apriori HIEHIFHL
b 55 45 B R 4 i

FIB RIS Apriori FIVEAERIEERA B b HBR
o ARSCERM T — P LK Apriori 5L, KK
Per U HIRAE 10 BRRCR.. IR E el S i
AR BRI ) 545 Jh R e A AE R, SRR P AR
TR key » Xof I (K S RFIEE THEON value (17 4.
SRJEAESE A FIE A T A IS TS . SE D AR
AR -
(1) encode(D);
(2) L1=find frequent I-itemsets(D);
(3)  for (k=2;Ly.; 2@ k++) {

(4) Cy = apriori_gen(Ly_; ,min_sup);

(5 for each transactiont € D {

(6) C, = subset(Cy,t);

(@D) for each candidate ¢ € C;
(8) c.count++; //
(9 )

(10> Ly={c € Cyc.count>min_sup}
an

(12) returnL= U Ly
2 ET Apriori AR AR

Apriori HILALI A R — B o0 R
HRSF S BRI, (HI2 26 E G v 5 oK 2 26
FEESEHIEHE, K1 PR AR E G
WEE, WTLLER], BT service F flag J& M2 Bk
FIME AL, AR time, duration, src bytes %)@t
R IESEME . ERXFERIEOLT, T EfhRE
K DX 22V B e B B BRI R e B 2 i g v
L T NEAS I JR G5 1) — A B
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time | duration |service |src bytes | dst bytes | flag
i 10 telnet 100 2000 SF
20 |2 fip 200 300 SF
23 |1 smtp 250 300 SE
34 |60 telnet 200 12100 SF
34 (1 smtp 200 300 SF
38 |1 smtp 200 300 SF
52 1 http 200 0 RET
39 (2 smtp 300 200 SP|

1. EMHREGIHER
2.1 BAEmiabE

R S AL, B W7 RS B
AL —E B AE A, TR RANX TR, 7320
R o — i b P AR B Ry i AR E . {Hi
T ML S — B S R R R, I AT A
SN Be i) B sk s BTV

AR T K-means SRIET7AMRYE A& 1 1)
Bl o A E oL, RHERIE 7 BURiA 5t .

k-means HIAEEZMAE k ; AAJEF n NEURE
X REN TN kA TEE UME AT P aRAT 8 SR 2 2«
(Al — SRR e GRS TSR 2R 2 b 0
FARBNERUIN . FREARALEE 2R F - SR 2 b R
BHERTSRAF — A erpxt 5 (5l bty SR IE
ﬁm[ﬂo

k-means FAM TAEAEU AN : EEMn
MR RATREFE k DX RAIE NI R I ol
TS TRl S HER g, WARYE e 5 Xk
O HIALEE (BEEDD, 73 3R e Al o ds 5 3 AR BL
- CREHOITARERRD B3 R ES
POF IR MR 0 GRIRE P P R
AN W H 5K — e B AR AR 2 pR BOT IR SO
1b o — R I3 J7 ZE /R bm I BT R . k AN EREEK
BAUITR A BREARGRARKEE, &R
KA RERI 73 TT o
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e J& PN 52 2% BRI B e 2 D B — AN S ALK
T

B0, ARBEHUL RECH 3 HAXEE sre_bytes
Al dst_bytes BiNEPE, # sre_bytes B RN
Ji 02 J9(480.052226, 693375640, 66407.895091),
dst_bytes [ 5245 L0 H(5074279.3125,
2217.760389, 1509908.315789), _F-ik /20 Jii 0o X o
ARG, I a~f RFIR. N LERE)
HAEA:  src_bytes = 450, dst_bytes = 1600000, ]
IR GRAS A af.

22 REWIT

FERELSE I R B B e 5, JATE 4w
L it Apriori SR 24 - 1 2% i 2 4 vh i
IEERET, A AT AR SRAG I R RN i 2 1
SR o AHAEIEA — L8[, fEAL4E Apriori (1848
B, R B RS N A S O RS R,
R BRI FAE I S MR R 58, B — DI
i ANVE Z /N T REIE BUAR KIfE S o i EAZE R
7= R AT AN BE AL — EE AR BLAS LA i IR
drA . B POX AN L, BRI T IR
SE I I 2 AR SR R TR, (BRI B
JEEAE RO RN, SR PR KLU 0 2 ) Tk
KA X5 RARBAT IR, e B2 — MOy & H
ANTUAR BRI P

g8 LR, BATR LIS H 2L T Apriori AN
R RS 2 P

RGUH Se AL B R 7 S R T, X
TSRS R, (R k-means B2 X R (1)
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o J
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B
R 2
|::> [ F 2 ]

SRS PSR

A I 2Pty
A 4
)

B 2. ETF Apriori BZAMNRENARLS
E B UL AR 5 B SR R R RS A E R R R
TN B2 N RAE F Apriori HUVENT 2 FT AR HE 1) 1 45
RBEATIZHE,  FZH (10 R00H LE 3R] e

FHLVU) P [ B i S B A IS R () — 353 o ST
AR AN Wt M T IO 445 PO 00, % T — 2%
HEREAT S ARG 5 R e F e P U R 4T X
U SR S LT T fid A o e, S ORI 2 T
BAE BN M H 1S 5 T — R RNz
9t -

3 SR
ARG KA C#ES, #T Visual Studio2010

ST BT Apriori IR R S . IR A
KDDCup99 HIEHREEHEAT 17 i,

3.1 KDDCUP99 34

KDDCUP 2 1999 4F KDDCUP %1iH % T35 €1
B4, h3EE DARPA 7E MIT K1 9256 =5 (AL

SRR E MR . /£ KDDCUPYY HIdE 4+,
— AR IERE E SONAESANIN TRl AT 46 21 45 A 1
TCP Bl tuFpa, I HAEIX BN A A, e TiiE
SPHCE (i TCP. UDP) M TP Hhik %) H i1y
IP M dik (A% 38 . B A B 2% E R PR IC N IEH
(normal) B34 (attack), 9 BAIGAMH N 4
KRR 39 M oM, Horp 22 A R BLAE
WREE, S5 17 MRAIE A AR 5
1o
4 Fh S A 3 ) ),

1. DOS, denial-of-service. E4afk 5B, lan
ping-of-death, syn flood, smurf %;

2. R2L, unauthorized access from a remote
machine to a local machine. & HZFE EHLHI AR
VilAl, {5140 guessing password;

3. U2R, unauthorized access to local superuser
privileges by a local unpivileged user. A +ZH A Hh
FEZH RBLTTRL, 1401 buffer overflow attacks;

4. PROBING, surveillance and probing, 3 [
PB4, 10 port-scan, ping-sweep %5 .

ARG AL, A KDD99 Hii & 1158 2
0 2 NAZ AN AU 9558 Benckmark, AFETiHE
B BE I R 28 N AR AL 70 B8 LAl

HI 100000 ZiC%H B KA M AR 1 fr

7o
#& 1.KDDCUP A 100000 Fi2RKHLR 5HI1ER
normal 56237
buffer overflow 5
loadmodule 2
perl 2
neptune 20482
smurf 19104
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guess passwd 53
pod 40
teardrop 199
portsweep 278
ipsweep 760
land 17
ftp_write 8
back 2002
imap 12
satan 539
phf 3
nmap 231
multihop 6
warezmaster 20
3.2 &R

Z N S - R N
kddcup.data 10 percent corrected %45 2 HL T
100000 2% 1c 5% 2E AR RN ARSI, 285 3 T
SR AR X AR AR AL B IR B BEAT 1A R B4
I, S5 R 2 o

® 2 RHABERNEELGR

I HHE Y Rl NRTES
10000 %% 92.62%
100000 %% 87.691%
200000 %% 86.7025%
300000 %% 87.1486%

M 2 ATLAEH, FEHT 10000 2 Hd5H, AL
SFAT LAE 2 92% R . 722 J5 ) 100000 7%,
200000 %A1 300000 &HCHE I, ASCHE—
BARFE T ik 87%MIERIE, BUFRIMRR T SCE AT
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Apriori-based Network Intrusion Detection System

Wang Wen-jinl’z, Liu Jun-rongl, Liu Bao-xu'
(1. Computing Center, Institute of High Energy Physics, CAS, Beijing 100049;

2. Graduate University of Chinese Academy of Sciences, Beijing 100049)

Abstract: With the development of network communication technology, more and more social activities run by
Internet. In the meantime, the network information security is gettting increasingly serious. Intrusion Detection
System(IDS) has greatly improved the general security level of whole network. But there are still many problem
exists in current IDS, e.g. high leak rate detection/false alarm rates and feature library need frequently upgrade. This
paper presents an association-rule based IDS. This system can detect unknown attack by generate rules from training
data. Experiment in last chapter proved the system has great accuracy on unknown attack detection.

Keywords: Intrusion Detection; Association Rule Minding; Apriori; K-means Clustering
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AT N ESE: LANEMREAE R, 2.0 R H
FEEAT A 35 RGN T IR 4k
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AT B H AR 4%
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3.1 MEAT R
AROFH RGN RGN W IR, SRR R
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oML, R AT BERR R AR . RGS MR E R
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RESSPSF
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TTEERZE 1T

B 1 RGLEHE
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TP BRI IX P 2647 AR AT BE A A1 N 4%
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&, W45 HbRFE 7 815 v 142 W 2847 N 45 1)
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3.2 Nprobel

Nprobe J& —/NBESRII M 253 &, LA vB. V7,
VO K IPFIX Z54i5E ks st B2 % OS ik
FF(Wndows Solaris Linux MacOSX). fE A5 & H
A A %, ZRINLL V5 R % . nprobe 7
windows ] LALAIRSS (K28 B84 5 H, R mT BARL
BEREI T AR

CPU [ HIZAK, HEIEHREIIREEA flow HIUK
Hh671, 5 netflow vaNSNVO FIT IPFIX, CHF
TREEELREI, AT LK flow AT packets HEAT RAE, i
ATRAAE flow BA txt 5@kl T2 U0RAE7E MySQL
A1 SQLite w1, 1 HA2H e B K.

HFARRUN, R, nProbe 25 2 #AE N
KA. T libpcap #AT IR, FFiEE— hash
REELYEY flow IRZS, FH P AEsd e flow J&
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ARSI F NProbe 3247 9 48 Ui & 3R HL
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Trojan Detection Model Based on Network Behavior Analysis

Liu Jun-rong*, Wang Wen-jin'?, Liu Bao-xu*

(1. Computing Center, Institute of High Energy Physics, CAS, Beijing 100049;

2. Graduate University of Chinese Academy of Sciences, Beijing 100049)

Abstract: Based on the analysis of existing Trojan detection technology, this paper presents a Trojan detection

model based on network behavior analysis. First of all, we abstract description of the Trojan network behavior,

then according to certain rules to establish the characteristic behavior library, and then use the support vector

machine algorithm to determine whether a Trojan invasion. Finally, through the intrusion detection experiments,

shows that this model can effectively detect Trojans.

Keywords: Trojan Detection; Network Behavior Analysis; Nprobe; SVM
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A long-distance radiation monitoring based on wireless transceiver

Peng Jing, Fang Zong-liang, Xu Quan-zhou, Cao Jian-feng, Wen Qi-lin

(Insititute of chemical Defense, Beijing 102205)

Abstract: The mode of radiation monitoring change form fieldwork to long-distance monitoring with wireless

communication equipment.This mode averts the radiation damage to body ,and receives Real-time surveying

date.This is an article on Real-time surveying date transmission and the design of long-distance monitoring

software by INET300 wireless transceiver.

Key words: radiation monitoring; long-distance monitoring; wireless transceiver
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Ethernet technology in the nuclear radiation monitoring system

Zhang Huai-qiang'?, Tang Bin', Wu He-xi’
(1.Engineering Research Center of Nuclear Technology Application (East China Institute of Technology), Ministry
of Education, Nanchang , Jiangxi, 330013;

2. School of Nuclear Engineering and Technology, East China Institute of Technology, Fuzhou, Jiangxi, 344000)

Abstract: With the application of nuclear technology in many fields and development of nuclear power, the
people pay more and more attention to which the radioactive substances are harmful to the human, environmental
pollution, the nuclear radiation monitoring system can monitor the levels of radioactivity in the workplace and the
environment. The introduction of ethernet technology in monitoring system, the on-site monitoring points,
monitoring center and database systems can be connected to each other,the worker can achieve control of
monitoring points, data acquisition and transmission in any of the ethernet interface functions, complete data
display, analysis and processing in the remote data server, and provide electricity on-site monitoring points in the
monitoring system.Acorrding to the test, the nuclear radiation monitoring system which based on ethernet is easy
to use and maintain, with a certain degree of practicality and economy.

Keywords: Nuclear radiation monitoring system; Power over Ethernet; TCP/IP
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Application of Radix Sorting in High Energy Physics Experiment

Chen Xuan*?, Gu Minhao"?, Zhu Kejun*?
(1. State Key Laboratory of Particle Detection and Electronics, Beijing 100049;
2. Institute of High Energy Physics, CAS, Beijing 100049)

Abstract: In the high energy physics experiments, there are always requirements to sort the large scale of
experiment data. To meet the demand, this paper introduces one radix sorting algorithms, whose sub-sort is
counting sorting and time complex is O(n), based on the characteristic of high energy physics experiment data
that is marked by time stamp. This paper gives the description, analysis, implementation and experimental result
of the sorting algorithms.

Key words: high energy physics, time mark, radix sorting, counting sorting
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1induced fission multiplicity and moments.

-

fffffffff by number —--------—-----——- —--—-------—--- by weight
fission multiplicity fission
fissions neutrons fraction fissions neutrons
nu a 928 a 3.63779E-82 9.28000E-04 0.000608E+080
nu = 1 3582 3582 1.40416E-01 3.58200E-83 3.58200E-83
nu = 2 7744 15488 3.83567E-01 7 .74400E-083 1.54880E-02
nu = 3 8883 24009 3.13728E-01 8.008306E-83 2.400898E- 82
nu = 4 4837 16148 1.58252E-01 4._937086E-83 1.61488E-082
nu= 5 1853 5265 4 _12779E-82 1.85386E-83 5.265008E-83
nu = 6 154 924 6.083685E-83 1.54000E- 04 9.24000E- 04
nu = 7 8 56 3.13683E-04 8.00086E- 86 5 .60008E- 85
nu 9 1 9 3.92083E-085 1.00088E- 86 9 .000088E- 86
total 25518 65481 1.00086E+08 2.55188E-82 6.54810E-02
factorial moments by number by weight
nu 2_.56688E+00 8.0829 2_.56688E+00 8.0829
nu{nu-1)/2* 2.70557E+00 0.0862 2.70557E+00 0.0862
nu{nu-1){nu-2)/3* 1.49451E+80 8.8117 1.49451E+80 8.8117
nu{nu-1) .... (nu-3)74* 4_71189E-81 8.68243 4_71189E-81 8.68243
nu{nu-1) .... {nu-4)/5* 8.90239E-82 B8.68707 8.90239E-82 B8.68707
nu{nu-1) .... {nu-5)/6* 1.15249E-82 B8.2965 1.15249E-82 B8.2965
nu{nu-1) .... (nu-6)/7* 1.72481E-83 8.8207 1.72481E-83 8.8207
neutron captures, moments and multiplicity distributions. tally 8
neutron captures on 3he
time gate: predelay = ©.0088E+08 gate width = 6.4880E+03
pulses occurrences occurrences pulse fraction
in gate histogram by number by weight by number by weight
captures = 8 52673 a 0.000608E+080 5.26730E-82 5.26730E-82
captures = 1 L2y L2y 3.42400E-83 3.42400E-83 3.42400E-83
captures = 2 9112 1824 1.824086E-83 9.12000E-04 9.12000E-04
captures = 3 296 888 8.88000E-04 2.96000E- 04 2.96000E- 04
captures = 4 13 452 4 _52080E-04 1.13080E-04 1.13080E-04
captures = 5 42 218 2.10080E-04 4 _200086E- 85 4 _200086E- 85
captures = 6 a2 192 1.92000E-04 3.200086E- 05 3.200086E- 05
captures = 7 18 126 1.26000E- 04 1.800086E- 05 1.800086E- 05
captures = 8 13 184 1.04000E- 04 1.30086E- 85 1.30086E- 85
captures = 9 5 45 4 _50086E- 85 5 .000088E- 86 5 .000088E- 86
captures = 18 3 a8 3.00086E- 85 3.000088E- 86 3.000088E- 86
captures = 11 2 22 2.200086E- 05 2 .00008E- 86 2 .00008E- 86
total 57533 7317 7.317086E-83 5.75338E-82 5.75338E-82
factorial moments by number by weight
=
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print table 117

multiplicity
fraction

3.63779E-02
1.48416E-01
3.83567E-01
3.13720E-01
1.58252E-01
4 _12779E-02
6.83685E-03
3.13603E-04
3.92083E-05

1.00000E+ 08

error

06.0044
8.0198
8.0377
8.0652
8.10866
8.1579
8.2296
8.3239
8.3525
84472
87454
8.7671

8.0202

[ LR
[ SRR
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error

8.0328
8.0167
8.0113
a.e111
8.0157
6.0308
0.0806
8.3536
1.60808

08.0862

print table 118
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Computer Simulation Research of Active Neutron Multiplicity Counting
and Analysis

Li Sufen, ZHANG Quanhu, Di Yu-ming, GUAN Cailu, JIA Xiaolong, Di Yuming
(Research Inst. Of Hi-Tech, Xi’an 710025, China)

Abstract: Tt is one of the important techniques of analytical uranium quality attributes to active neutron
multiplicity counting and analysis. In this paper based on principle and measurement process, Monte Carlo
particle transport code is used to establish computer model of neutron counter toward uranium. All-process
simulation of active neutron multiplicity counting (ANMC) is achieved, which include processes of neutron
generation, transportation, capture, MSR function. at last ,getting the uranium quality attributes. The result shows
the bias of data are smaller than 10%.

Keywords: Uranium Quality Attributes; Neutron Multiplicity Counting; Computer Simulation
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