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ABSTRACT

The bibliographies and abstracts of China Nuclear Science and Technology
Reports published in 1998 (Report Numbers CNIC-01231 ~ CNIC-01330) are
presented. The items are arranged according to INIS subject categories, which
mainly are physical sciences, chemistry, materials, earth sciences, life sciences,
1sotopes, isotope and radiation applications, engineering and technology, and other
aspects of nuclear energy. The numbers on the lett corners of the entries are report
numbers, and on the right corners the serial numbers. A report number index is
annexed.
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A00.00 Yy EI%¥ PHYSICAL SCIENCES
A10.00 @42 GENERAL PHYSICS

A1L00 ¥R LYY Y Mathematical and General theoretical Physics

CNIC-01313; CAEP-0002 980001
SEFWiE AT E T I/RE N, B, R (TE CRYBEGIREK, KA, 610003)

MR AT HE BB IFITHE, RiTES T EEMERAEHITYLN 4 A4 1
EEBREHIFTHIHFITHEEREFRTARR. BINE Az 8 v EEYN
ERMERHT, FFE X HATINEHRE R, BH “HWKRL” HR, ANKRTFEE
GiH, RBIBHEXME, REBIMT (AR) WEH, BIRKKEEITFES, HXr
Wisr BITHEAE RGBT R B XU HTHHFTITE. HFHERE YH-1
HL(PVP). Challenge #L (SMP) F YH-3 #l (MPP) ¥R Mt gEIATH Lif
ITRAERRGTE, BB TREFAIT (mED mikt.

The Numerical Parallel Computing of Photon TransporttHUANG Qingnan,
LIANG Xiaoguang, ZHANG Lifa (China Academy of Engineering Physics.
Chengdu, 610003) (/n Chinese)

The parallel computing of photon transport is investigated, the parallel
algorithm and the parallelization of programs on parallel computers both with shared
memory and with distributed memory are discussed. By analyzing the inherent law
of the mathematics and physics model of photon transport according to the structure
feature of parallel computers, using the strategy of “to divide and conquer™.
adjusting the algorithm structure of the program, dissolving the data relationship,
finding parallel liahle ingredients and creating large grain paralie] subtasks, the
sequential computing of photon transport is efficiently transformed into parallel and
vector computing. The program was run on various HP parallel computers such as
the YH-1 (PVP), the Challenge (SMP) and the YH-3 (MPP) and very good parallel
speed up has been gotten.

A12.00 BT L4 FHIEY  Atomic and Molecular Physics

CNIC-01276; SUINST-0018 980002
U0 4 FES XPSHRERS STHBFhEiTN/Fale, B, B, #Es, Ky
A (UNBRES KFPRF4F IRURA, K&, 610065):; @K%, #hEi, 7T/, xax
W (BB LTS, A, 610003)

BETHRLFME T AR, B U0 MmNl -ARE, RS sIgEEL s,
HOPBRZ AR RISEAREE, 322500 0.1833 nm 1 6.9241 eV, X} 'TH4HIA 0.1825 am




A1 82651 eV, [N, HETFHFHMP2 it ERBEHEMHE, HHSHNMUARE
1 Murrell-Sorbie #AEed¥, T EIMEER. FIETRFERA, VOOCT IR RS
AH? Jy 6331 K/mol, FR¥EEM B B1E A G7 %-30.63 ki/mol.

The Quantum Mechanical Calculation of the Grouud State X’ ™ and Excited
State ' for UO/WANG Hongyan, GAQ Tao, Yl Yougen, TAN Mingliang,
ZHU Zhenghe (Institute of Atomic and Moleular Physics, Sichuan Union University,
Chengdu, 610065); FU Yibei, SUN Ying, WANG Xiaolin, LIU Xiaoya (Southwest
Institute of Nuclear Physics and Chemistry, Chengdu, 610003) (/n Chinese)

The ground state X°®Z™ and excited state 'S" for UQ and their reasonable
dissociative limits are successfully derived, based on group theory and atomic and
molecular reactive statics (AMRS). Using the MP2 (The HF calculation followed by
a second-order Moller-Plesset correlation) method of Gaussion 94w and the RECP
potential (the relativistic effective core potential) for U and basis 6-311G for O, the
full potential energy curves for the ground state X* X" and excited state '=* of UO
have been calculated, respectively, of which the equilibrium nuclear distance and
dissociation energy are 0.1833 nm and 6.9241 eV for the X°X" state,and 0.1825 nm
and 8.2651 eV for the 'T™ state. From their Murrell-Sorbie function, the complete
spectroscopic data and thermodynamic data are also derived for the first time. The
standard enthalpies of formation of UQ is 6.331 kl/mol, and the standard Gibbs free
energy of formation is ~30.63 kJ/mol.

CNIC-01277; SUINST-0019 980003
ThO - FE5 X'TTHMES H A WETHSHTH/ERE, T4W, S5OR, e, #RJ,
RH (EBREG KEEEREF2F 1A, RH, 610065): k&, #Aul, Mk,
iT/NBE (BRI SRR AT, AR, 610003)

HAeHHLETHFBSTHEER Th 8 27 NHERFRCRE, MR-~ 51 R Ep
HHERESE ThO F—RFFTTHEE-FREFEE TES XTTHRES H A ER
P, 4ZEMAMLEMRERTEY (RECP) BT, W 69w B CISD Jikit W8
BT ThO A FESE X'TTMEES 1 A 5 Murrell-Sorbie ##AT¥HE ok B R FIAY 28 )L
(Ll 28, SRS LRERFTEELLET. RAAFREMNTTHE T LR EEK
4f. XFW RECP LA THRATELCYRE L HE MW k.

Quantum Mechanical Calculation On the Electronic States X'S*and H’A of
ThO/GAQ Tao, WANG Hongyan, YI Yougen, RAN Ming, JIANG Gang, ZHU
Zhenghe (Insititute of Atomic and Molecular Physics, Schuan Union University,
Chengdu, 610065); FU Yibei, SUN Ying, TANG Yongjian, WANG Xiaolin
(Southwestern Insititute of Nuclear Physics and Chemistry, Chengdu, 610003) (/»
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Chinese)

Using the full relativistic quantum mechanics (GRASP 1T ), all the 27 electronic
states of Th consisting of the electronic configurations [Rn] 6d°7s?, [Rn] 6d*7s'and
[Rn] 6d* have been calculated. The ground states [CSF] of Th is °F,. Based on the
theory of atomic and molecular reactive statics (AMRS), the ground state X'Z*
and excited state H’A for ThO and their reasonable dissociative limits are
successfully derived. Using the CISD method (Configuration Interaction with Single
and Double Substitutions) of Gaussian 94 and the RECP (relativistic effective core
potential) for Th and basis 6-311g for O, the full potential energy curves for
X'z*and H’Aof ThO has been calculated from which the Murrell-Sorbie function
and the corresponding spectroscopic data are derived for the first time, which are in
good agreement with experiments. In addition, the standard formation A H°, A §°
and A G° for the X'T* of ThO at 1 atm and 298 K are also found out. It is revealed

that the RECP method for atom and mwolecule of actinide 1s an effective way to
calculate the actnide compounds.

A13.00 [k LifEPEY  Solid state and Fluid Physics

CNIC-01251; SIP-0103 980004
THERIE S 58T MHD EREHR AT, AT, U (% L PRI, 1
i)

BERVRB) I F A E A BRI X RSP B AR A LRSS
7% (MHD) FRff, A Metifor 7508 i 4 O s Byl sy g T L4058 0 41 5
L1 MHD EMMR ., X808, HREGUM _@HNA, 8% 7R RRaur
Z LS {EAR IR M.

MHD Pressure Drop Effect Due to Two Dimensional Velocity Distribution/XU
Zengyu, PAN Chuanjie, WEI Wenhao (Southwestern Institute of Physics, Chengdu)

It is important that Magneto-hydro-dynamic (MHD) flow velocity distribution
in cross section of duct are related to materials compatibility, heat transfer and MHD
pressure drop. The experimental results of velocity distribution across rectangular
duct on the center plane, and of two-dimensicnal (2D) MHD pressure drop effect
due to 2D-velocity distribution are presented. The results showed that the boundaries
and core velocity distribution on the center plane of the duct are increasing with
Hartmann number M increasing, but the approach theory expected that core velocity
distribution is decreasing with A increasing. The 2D effect factor for MHD pressure
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drop from the 2D-velocity distribution was also carried out. This explained the

reason why numerical results of MHD pressure drop gradient are lower than that of
experiments,

CN.IC-01315: CAEP-0004 980005
T RS ERPIREE T R R R R KIS G (P E U EER R, %A, 610003)
e T — P BB MRS, RAMS N T TR, Rl S
BB W E, TERFME T RN, AT e MR ER: bRt E
CUEMN M HIR B EF — B EES N, XA T EREsmssl . WENH
B AR BAEEIE, A REHITRBRE. 0P ITe TIX il o AR I S0k ) B AU AR ok
Jitk, FE M EREREGORA BT REN . BAFH O &SRR AR —A
AL T R B L HEAT T E.
A Two-dimensional Adaptive Numerical Grids Generation Method and Its
RealizationyXU Tao, SHUI Hongshou (China Academy of Engineering Physics,
Chengdu, 610003) (In Chinese)

A two-dimensional adaptive numerical grids generation method and its
particular realization is discussed. This method is effective and easy to realize if the
contro] functions are given continuously, and the grids for some regions are showed
in this case. For Computational Fluid Dynamics, because the control values of
adaptive grids-numerical solution are given in dispersed form, it is needed to
interpolate these values to get the continuous control functions. These interpolation
techniques are discussed, and some efficient adaptive grids are given. A two-
dimensional fluid dynamics example was also given.

Al14.00 SFH B LK Plasma Physics and Thermonucleas Reactions

CNIC-01254; SIP-0104 980006
MEFESFHEERBRNGEE FHEEANSIFEE/MI, ok, #EA TR
W, R T FEEYERIR. A%, 610041)

# HL-IM RS R L, HFEFEEEAT 4X107 em™ B, RIBSE4F 7R
WA B A MK . BB T —ME TELUEE AT ki T, L H
IR T HASE AP AR ARE TR dumie N Tl CE1T T 5 i
larlg. EREMRAEEE LB, AR WL AT SR MR A B4 LA R
FEBFHEERAMBIEFENEL HL-IM ERTRETREGS, SR EH RS
LG RAFE. WHSRRPHITE RS T 8- R R R UK,

The Switchover Density from Electron-Interaction to lon-LHW
interaction/XUE Siwen, LIU Yong, LI Xiaodong, WANG Enyao, QIU Xiaoming
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(Southwestern Institute of Physics, Chengdu, 610041)

The reproducible Lower Hybrid Wave (LHW) ion heating in the HL-1M
tokamak has been successfully carried out at plasma densities higher than 4 X 10"
cm”. A model based on the jon Landau damping, is proposed to explain the
experimental results. It has been taken into account that the electrical field,
perpendicular to the toroidal magnetic field, of wave in plasma is much higher than
the parallel one. Along with the assumption of n, upshifting of launched LHW
spectrum, the switchover density obtained is in good agreement with experimental
results of LHW ion heating performed in HL-1M as well as other tokamaks. The
computational results reveal that the switchover density is very sensitive to the ratio
of T,to T.

CNIC-01279; SIP-0105 980007
HL-1M 330 AR P EE TR LR B R P ORI s T SRR S0, &
T, #EE, HESR ELLrEEEme. Ml 610041

£ HL-IM £8rh, £RBEAFNBIKB MBI LS, HERE T FH LR,
LRSS T RERE IR B AL, SERARNERRE TH 30%. FWFHAOKNLE
RAAEAZTANEESHTEDCKBEERT REECAEERERSH. TRRRHA
FHEANRENE T EERNERBRS HNSULEE, TEE AP OHMR AN
B AR 585> MR LR LR KT B2 . 73—, W b OB RS Y (MHD)
TEHEARHT AR OB T ARERN f gD Ofis i CIREF ETEMAN, AHRR
EANAKRERRUNEER. FRDWALIRE 4 A8 G . BFR AT BN,
MR B E (B BAERERE, F.0 MHD 7S AR AEANNRSIRE, 48555 ik

TIEATAE R, TRRE TR A USRS AR, I ARBIINS m=1 8T
KIgL MR B B R RIS

Improved Plasma Confinement Characteristics and Central
Magnetohydrodynamic Activity in Pellet Fuelled HL-1M Experiment/LIU Yi,
GUO Gancheng, ZHONG Yunze, XIAQ Zhenggui (Southwestern Institute of
Physics, Chengdu, 610041)

In HL-1M experiment, multiple pellets were injected into Ohmic discharge,
good results for plasma confinement have been achieved. The energy confinement is
enhanced by up to 30% over that of usual gas fuelled discharges after a series of
pellet injections. The improvement is characterized by a pressure profile that peaks
strongly around the central region. It was found that the peakedness depends strongly
on penetration length of the pellets, and the characteristics of MHD activity changes
with peakedness of pressure profile produced by pellet injection. On the other hand.
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the central MHD activity plays a key role in limiting the available peaking degree.
The improved discharges characterized by a highly peaked pressure profile inside
g=1 surface degrade suddenly by a large sawtooth collapse. For deep penetration
case, the pressure gradient in the central area becomes steep, the central
magnetohydrodynamic activities are strongly affected by pellet injection. The large
sawtooth crash tends to have more ideal-like characteristics in magnetic structure,
which is usually observed in discharges of higher density and pressure values. The
most conspicucus feature is that just at the early stage of the crash, the m=1
continuous oscillation merges into a very localized pressure perturbation.

CNIC-01312; CAEP-0001 980008

FERIAP BT RIS E RS~ X RN RRER/AR T (DE AR
WRRE. AER, 610003)

ik T AR AW R AERD P REHIEEGRITHE, R TR A,
BOLBAC (AR AMNEER ) FUR T R S0xd P AE 6+ BRI 8 DI B KR 3 B,
P RNF RN SR AR, BT RARLMMIABRLER, SR TR RS
W, BIERTE, M Stark WEEFSHRIR TN, Bk S 0BEGAncE.
A Review on Advance of Coherent High-order Harmonic Generation in Strong
Fields for VUV ~ Soft X-rays Source/SUN Jingwen (China Academy of
Engineering Physics, Chengdu, 610003) (In Chinese)

The recent advances concerning high-order harmonic generation results
obtained with different laser systems in strong laser-fields are reviewed. The
influence of the laser pulse width, the excitation wavelength (from the near infrared
to the ultraviolet) and the atomic systems on the number of photons produced and on
the maximum energy attained are investigated. Harmonic generation also depends
strongly on the focusing conditions. Based on the experimental results form different
references, a discussion is made on the characteristic harmonic distribution including
a broad plateau, the role of ac stark effects in the plateau formation, the fundamental-
wavelength dependence of barmonic generation.

CNIC-01319: CAEP-0007 980009
EE L um UTHES OCEMNKE E T EMRATTE, B, W (DR RIS
B2, AR, 610003)

BUR T XA WIEBIE BT | um LU NWEES OB IRER L~ | 2. RGN T 8
WAL BOEBRKE . RIEAIMIMAR. Bl REXKIRE. MEERSIRENSE
A= OB E R ERREMW, B TAM | am UL FEB R0 ek A 0
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L EFA . RIELE, ERADIMAH AR ¢150~250 um, BUF/LT 1 um M550
HRHEIRTE, MERRE A ERE AR MR ik T B TR TR,

Preparative Process for Hollow Glass Microsphere with Wall Thickness under
1 um/DU Shoude, WEI Sheng, SHI Tao (China Academy of Engineering Physics,
Chengdu, 610003) (In Chinese)

The process for mass producing the high quality glass microspheres has been
developed for ICF in China. The wall thickness of these microspheres is less than
one micron. The effect of each zone temperature of drop furnace, flow rate of
furnace air, solid concentration in the glass forming solution and concentration of the
blowing agent on parameters of glass microspheres such as diameter and wall
thickness are systematically studied. Glass microspheres with walls under 1 um thick

and which satisfy the exacting surface and symmetry specifications of targets for
Shen-Guang - I directly driven experiments are now produced routinely.

CNIC-01321: CAEP-0009 980010
£ M g R TS, A, BXXE, TR, FRES. N CRE Y
BEyFsle, B, 610003)

ST E M FIREBEH RS M R R 8RR R . M A (AT K X
FERGARMNE ZEAEOL S R SR EA LM HE M TR ER T RL. £ =461,
=571 ps Bf, & MW RFTFFERTE (FWHM) £ 850 ps. HIZREERC S AN G078 4 M 4
RARIDIEICEERE: SA=1.06 nm, £, =106 J, r= 550 ps Bf, £ M & 440 510

(FWHM) ) 57 wm; *41=035 pm, E,=25~38 ], 7= 510 ps B, 4 M 4 udiy<sy
JUE (FWHMD 4 27~~37 um,
Temporal and Spatial Characters Measurement of Gold M-Band Emission/LI
Sanwel, FENG lie, MIAO Wenyong, DING Yongkun, WANG Yaomei, TANG
Daoyuan (China Academy of Engineering Physics, Chengdu, 610003) (/n Chinese)

Duration of gold M-band emission was measured to be 850 ps by coupling a
crystal spectrometer to an X-ray streak camera under laser condition of 4 = 0.35 um.
E,=46 ], r= 571 ps. While the dimensions of gold M-band emission were measured
to be 57 b m and 27~~39 1 m under laser condition of 2 = 1.06 um , £,= 106 J, r =
550 ps and A= 0.35 pm , E;= 25~38 J, 7= 480~ 570 ps, respectively.

CNIC-01322; CAEP-0010 980011
£ Z AelEs i S e BN/ B, VB, 2H, s, B8, UMK
T, FZM, TEE, MR L, ks, T8 ChE VRSO,
#, 610003)




EREAEE E, & 035 pm B KBUCRB S HE~EN X NER#T TR, did
ATHERBEEZE, ANEHBNERE T THE®E X LEHE. BT m X AEEH sy
RETRETRIE, RAMBFR TR Z 1 CiHy, CiH 05 Al CoH, BIFES AR BT M RIGE 14
Wyt TRERREN: HTHGEME CH,0, SEmMEE SRR, CH,O, Mkl
4R ST PRI R MR R KX F CoH, (1A
Study of Radiative Ablation te Low-Z Material and Energy Transport/YANG
Jiamin, DING Yaonan, MIAO Wenyong, SUN Kexu, YI Rongqing, CHEN Zhenglin
WANG Hongbin, LI Sanwei, WANG Yaomei, WEN Shuhuai, ZHENG Zhijian,
ZHANG Wenhai, YU Yanning (China Academy of Engincering Physics, Chengdu.
610003) (In Chinese )

X-ray emissions from the gold foil target, irradiated by 0.35 um laser on the
Xingguang facility, have been studied. A clean and intense X-ray source has been
obtained from the rear of gold foil target by selection of irradiating laser parameters.
Then, characteristics of radiation ablation to low-Z material C,H, and C,,H,,O, and
energy transport have been investigated comprehensively, Experimental results show
that mass ablative rate of C,;H,,0; are greater than those of C;H, due to its better
match with the ablative source spectra.

t

CNIC-01324: CAEP-0012 980012
EMBAEARE X KBREFFFTE, 58, BRE, T4, x,
R BRAZR, TR, Txd (PE IR, 5. 610003)
VIS AR R BER S X Je5tE. SSRM T I 5085, UL 10" wiem?
BOORRRM &R ERBER MM, WAAREME, MHZHeHERES, TR0
s GG, RUESITATR R E R TR AL, RACE, MRyt
P LR B AR TR ST BT, S
Experimental Study of X-Ray Reemission from Different Material Target
Heated by Radiation/SUN Kexu, YI Rongging, YANG Jiamin, WANG Hongbin,
HUANG Tianxuan, CUI Yanli, CHEN Jiusen. DING Yaonan, DING Yongkun
(China Academy of Engineering Physics, Chengdu, 610003) (Jn Chinese)
Experiments to study the soft X-ray reemission properties from different
material heated by the radiation produced by laser plasma are reported. Thermal
source is performed with the laser pulse (intensity 10" W/cm? ) to act on Au disk
target in Xing Guang laser facility, which heated different materials. Temporal,
spatial and spectral composition measurement is performed with varied soft X-ray
diagnostic facilities. Finally, reemission time delay, reemission efficiency,



reradiation spectrum construction and delay emission time-space properties of the
stagnation plasma are given.

A30.00 PFYRFESEYES¥ NEUTRON AND NUCLEAR PHYSICS
A34.00 BEMHERSH%KMNY  Nuclear Properties and Reactions

CNIC-01258; SUINST-0017 980013
AERERTFRYBNEN/ D00, THEE (MBS ANFR AR AGTRF,
AR, 610064)

VT T RIREAE 107 eV~20 MeV BEXRLEH FHIE. HEOBS8m. WM.
L3, B AR 33 P LRERMELEFHTERK (n, 2n), (0, 3n), (n, n°a)+H(n, an'), (n, n'p)+(n,
pr’), (n, p), (m, d), (0, 1), (n, @), (n, ) F0 (n, 2p) RIVERE, TRIBEH XK KEP -5
i, W BREI(DDCS), v EHENIRS . WPIMKIETIS] 1996 MR L 40 S
HUH UNF B ER . Or8EE L. ENDF/B-6 4S8 W TS A P EE S8R 1 5
Z:RR {(CENDL-3).

Evaluation of Complete Neutron Nuclear Data for Natural Nickel’MA Gonggui
WANG Shiming (Institute of Nuclear Science and Technology, Sichuan University, Chengdu,
610064)

Some neutron nuclear data were evaluated for "Ni in the energy range 10° eV
to 20 MeV. The data included total, elastic, non elastic, total inelastic, inelastic cross
sections to 33 discrete levels, inelastic continuum, (n, 2n), (n, 3n), (n, "’o)+(n, a n’),
{n, I’p)+(n, pn’), (n, d), (n, 1), (n, &), (n, v)» (n, 2p) and capture cross sections. The
angular distributions of secondary neutron, the double differential cross sections
(DDCS), the gamma ray production data and the resonance parameters are also
included. The evaluation is based on both experimental data measured up 10 1996
and calculated data with program UNF. The evaluated data will be adopted into
CENDL-3 in ENDF/B-6 format.

CNIC-01266; CNDC-0022; INDC(CPR)-044/L 980014
Communication of Nuclear Data Progress/Liu Tingjin, et al (China Nuclear Data
Center, China Institute of Atomic Energy, Beijing)

This is the 19th issue of Communication of Nuclear Data Progress (CNDP), in
which the achievements in nuclear data field for the last year in China are carried. It
includes the measurements of neutron activation cross sections on some nuclides,
excitation functions of some reactions induced by charge particle and double
differential cross section of “°Ca(n, o) reaction: theoretical calculations of Zr(n, y)
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cross section, photonuclear reaction data, excitation function on some nuclides and
direct ineclastic scattering cross section and angular distribution of Pu isotopes; the
evaluation of Ni isotope complete neutron nuclear data, some reference fission yield,
activation cross sections and decay data; benchmark testing of CENDL-2.1 and its
applications. Also the activities in nuclear data field are summarized.

CNIC-01300; CNDC-0023; INDC(CPR)-047/1. 980015
Communication of Nuclear Data Progress/Liu Tingjin, et al (China Nuclear Data
Center, China Institute of Atomic Energy, Beijing)

This is the 20th issue of Communication of Nuclear Data Progress (CNDP), in
which the achievements in nuclear data field for the last year in China are carried. It
includs the measurement of cross sections for *Mo(n, p) **™Nb reaction and
deduction of low energy neutron; theoretical calculations of n+°Be, '’C, **'Rb,
38,89,9081,, SS‘Y’ IIBCd’ IISIn’ IZI,IMSb below 20 Mev and ,Y+51V’ ]80,]82,]33.134.186W below 30
MeV; evaluations of %M Cu(n, a), (n, n'a) and y+*'V reactions and **U fission
product yields; a method and program CABEI for adjusting consistancy between the
cross section data of natural element and its isotopes; testing of the tritium
production for °Li and 'Li; and fragment angular anisotropies and inertia parameters.

B00.00 1L, # ¥ S5#EkFl¥  CHEMISTRY, MATERIALS AND
EARTH SCIENCES

B10.00 {t% CHEMISTRY
B11.00 {e#5 ¥ S5RAMIESHT  Chemical and Isotopic Analysis

CNIC-01282; [AE-(188 Q80016
ZYRHESMBRTENARXEN (PEEFEEBFIFER, bnl, 102413)

M 4By FEEN REE AT T HE G B £ 0GR ER, 8 R
HORS YR, EEREH, AESMEMSRAT HyE OV E. MEUSN IR, RESP
KEWXN, NMAFE—EMNRESHEL. XPRET /AR SBRRE T, %
gL, TLIEREMN AT EAEENENZENFEDRTMERBETANRLER
HERE, MNMEFSMBE AT SR ELE L.

Muiti-gama Windows Coincidence Method/LIU Yunpeng (China Institute of
Atomic Energy, Beijing, 102413) (Jn Chinese)

In 4nB-y coincidence measurement of radicactivity, efficiency extrapolation




method has been applied for a long time. Generally, the extrapolation curve is not
linear so in practice an unspecified efficiency function which is usually defined
simply as a polynomial in N/¥, is introduced. Because of the unspecification of the
efficiency function, systematic errors may arise theoretically from which the
polynomial function is either inaccurate or unsuitable for extrapolation. To solve this
problem, a new method is proposed, which is called multi-gama windows
coincidence method, and a new linear extrapolation equation based on average P
efficiency is strictly derived from the basic coincidence equations with the least
approximation. Theoretically, this method is applicable to any simple or complex

decay (except pure [} decay and some decay with long life metastable energy level)
with minimum systematic errors.

CNIC-01283; LENP-0006 980017
BT X WS EXRS[BRARPMEAIARAE (CRUTTEANFIRAEZDER TR, L

.

71, 100875)

M
THE PIXE (JRT X PO6a47) Ml EERME, M7 A EREaMm ka8,
PP T 30 DRILEFHA-ITTEER. SRET, W THABERMN, ZEHM
CECEL T 10%, ZRMENESMAES TPHEN T 6%, H—A NSRS RIS
FHBAERGURET NABEBHEN, H PIXE STXEEFLHRITILED N, REH TER
TERAEHI % TR F 4387 (APFA) BEATEW 40, RO TER S URETIMFT 545
FHRKY, PIXE SHHTIGEHS S W LA A 207 Wl m AT R Bl sy, T ety
P2 P MG HE S BT RS ST DX A TE A e HH — AN AR A8 3 KA B8 A IO AN T AR R A e b (X 384y 1
NRURRFAE, AWE PIXE 50113 SR — S8 Je bk 0 Rk mIRAD o 454k, #h b ) A
SABRBHRIR.
PIXE Application to the Study of Atmospheric Aerosol/ZHU Guanghua (Institute
of Low Energy Nuclear Physics, Beijing Normal University, Beijing, 100875)

In order to confirm the measurement accuracy of PIXE (Particle Induced X-ray
Emission), crosscheck test were carried out between three laboratories. Thirty single
element samples and one plural elements sample were used in the test. The
agreements between three laboratories were evaluated to be better than 10% for the
most of tested samples. The reproducibility test showed very good agreement and
the dispersion in three times repeated PIXE measurements was within 6% on
average. An automatic time sequence step sampler was used to collect atmospheric
acrosol samples in Beijing. Element concentrations were analyzed by PIXE
techmque. Then the data were analyzed by the absolute principal factor analysis




(APFA) to evaluate the principal components and the percent variance explained by
them. As a result, it shows that the PIXE analysis combined with statistical method
can effectively resolve the aerosol components in urban area and distinguish between
local and remote area aerosol components. The atmospheric acrosol samples were
collected at four representative sites with an 8-stage cascade impactor sampler and
analyzed for their elemental mass concentrations by PIXE analytic method. Based on
some indicator elements, the characteristics of size distributions of particles from
different sources were obtained.
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Research on the Conversion of Highly Enriched Uranium (HEU) Nitrate by
Using the Microwave Denitration / BAO Weimin, SONG Chongli (Institute of
Nuclear Energy Technology, Tsinghua University, Beijing, China, 102201)

In order to simplify the denitration process by microwave heating, the uranyl
nitrate is firstly denitrated and converted into UO,. The produced UQ, was then
further heated in the microwave field to transfer UO, to U,0; and to form a single
product of U;04. When the phase transfer from UO, to U,0; occurs, the temperature
of the product increases 200~ 300 'C in two minutes. The phase-transfer
temperature can be controlled by the input power of microwave. High quality U,0O,
can be obtained at a denitration temperature about 500 C. It contains no residual
NO, and has a specific surface area great than 3 m*g. The denitration temperature is
measured with an IR-thermometer and checked with an optic fiber thermometer. The
working curve and process parameter were studied in a microwave denitration unit

for high enriched uranyl nitrate solution (90 g (UYL, 4 mol/L. HNO, and 1.2 L per
batch).




