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2 HR5WE

2.1 BaPhO; BN R

B 2(a) 2377 BaPbO; ##a9 #58E XRD 2 &,
{b) BACEAM S ATHE M T R4FH &4 BaPbO,
e XRD T8t ML o (a) (b)Y SOFTSTE, W LU B
Bkl H B A S TV S, &R R

T -
= a
=
s

&

B

= z

4 5o

5 =

4 ~

3 =
== T
% - £ =
o - 92
s - 8 23
| N
) . L A
DOa 4080 000 ROLD 1Moo 1200
[ & b
<
[ -
-
A - B
z =
B ]

5| 5

£ F = -

= ~

I

&

[ g
- =
- & 8
L = Q
i b A A
2000 40 &0 A0 {H} 100 00 12000

24
E2 BaPbOs f X &F %41 E
Fig.2 X-ray patterns of BaPhO, powder
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Fig 3 Cubic perovskite structure of BaPbOs
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Table 1 Specification of the Specimen For Testing the Absorption Ability of BaPbhO,

No. absorbing mags ratie uf area of thickness of mass of muss thickness
materials absorhing material / wi% coaling/ cin® coating/ mm coatipg/g  of coating/ lg = cm "’}
1 BaPhi, 50 225 0. 566 21 &1 0. 0960
2 BaPhi), 60 225 0. 64 38, 48 0. 1711Q
3 BaPhOs 60 225 0. 86 50. 52 0. 2245
4 BalC(y + PhO {1t 1mol} 60 225 0.68 41. 23 a. 1832
5 BaPbOy + PhO (17 2mol) 60 225 Q.63 41,11 Q. 1827
%2 75kV T BaPbO; HHAYRE TR
Table 2 Absorption Ability of BaPb(,; at 75kV
No. mass matio of i ; rate of tead equivalence  spemfic lead equivalence
absotbing materal / wi% absorption / % {mm-lead ) (rom-lead / mm-mater. }

1 50. 0 0.30831 0. 13191 57.22 1. 0330 1, 8446

2 60. 0 0.30831 0. 04063 6. 82 1.3845 21633

3 600 0.30831  0.02002 93. 50 1.4223 1. 6538

4 60. 0 0. 30831  0.17133 44. 43 0. 3748 . 5512

5 60.0 0.30831 Q. 10516 65. 89 0. 6877 1. 0765



http://www.cqvip.com

B4

£ OO0 http://www.cqvip.com|

D EAS: BaPbOy B TE 3567 B Ut e + 345 -

A%, (B1E BaPbO, ., TR U E 718 LA b S HE.
FEHEETFOESNPEREES, SNEREN
MEEE, REL FESANHREY LB, B
TR XU ROER, SFRTFESZITHRIA L
W, XAFEEEEMRREASETFSENSETE
FHEMELENTREEESEMN, 2 BaPb0, A
AFMREEEMFTERR., PELETREEH%
k. B EBR G MES, R#ESEATFSE FREIL
EEEMTRERIEEE. 01 SR 456,

(2) WF 2SS 584, Ll PO SR
BaPbO: )5, BRANBTHE LE, REWRSHER
£330, EH3% PhO MIP R GEEL: WA PhO, a=b=
0.39729nm, ¢ =0. 50192nm; #77 PbO, a =0.5314
nm, b =0.4755nm, ¢ =0.5891nm, 537 BaPb0- 55
Hl g =0.427mn ~0. 428nm L, PbO GBI A, BB
PbO MIAJE, #i%F K" T Pb-O [BIBERS. (54
FEF=EERRMEE LR ERTFERS2EH
JLEHFRE. BEPLOMAE, BAMHEEES
B i, {E 1R B REEDH BT R B,
2.3 BaPbO; FHEIHBEF&E

2.3.1 BaPbO; #“Pb-0-Pb" A E k4 T8

1

Pb-0-Pb AR5 TR HE T4 FHIE 52
T R SERE YD, BRELSEREER
- 14.719972eV, i+ EEREH, 440 65.6p il &
FTHEMTSREANEH S TFHRENSR, BE
{KHE FHUER, 88 6s. 6p UERRSREHESR
Mo FRBERHLE, 65.6p RUERSEE KL,

2.3.2 "Pb-O0-PL" AR TR EBE K

HREHEHHEERRE 3. £55E Mulliken

F 1955 FAMREHES TARBAIHANER
ks EHeEAEISTRELH . SRR
WalLUHRHITE F TR R FBMABR . 5]
BT ENERHERETHETZR24ER &
FBWER, RN E RS, L E R
— P AHERRBEAVERETAEX, HRE
B EREN: P HEERRRESE
EAEETHY SEEETRAAFEE E &
M FEEHRPERREER, ANE3NEERH
WiEEY, #ETHASEHENAIMERTFZRE
SAHE BTRZAFERH. EE4THETES
R, R R RMER FERE RBEE NS,
HAEAREE AT EREET R4 6B RIFIER
AT 4 JL R S SR KR ) PbO = BaCOs L
RMAKRE, TR GEHEE R FEROTRE R
HET 2.2 PREME S TEHN SR MEEEN X
RO,

3 &5

(1) RBEIE MMM Pb. Ba BAR BB T4 N
FEELY B0 B9 B 6 F R UCHT 8 BaPhOs;

(2) 4% BaPbO: MH T X SR, EH I
M EEFAETREGEER, BEESRME—IF
B4

(3) BaPbO: ME P RWFE FHEZ MM HES
may FRENHEEHERTFEREFREETHR
EHMHE AR TN REEEM FEIRE N i
BHERBRWKETFENE FRREEMEREIFARK
BB TEMNS THEMAZ M UE T T EHR.
HERBRKTREEFHESRTEARKTRE

3 Pb-O-PbAENARTARBHEY
Fig. 3 Overlap Population of Pb-O-Pb Octahedron
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Electronic Structure and X-Photon Absorption Ability of BaPbO:

FENG Yu-Jie® SUN Xiao-Jun SUN Li-Xin CAl Wei-Min
( Departmen: of Environmental Science end Engineering, Harbin fnstitute of Technology, Harbin 150001}
Ll Jing-Yun HOU Bing
| First-Order Station of Rudioactive Metering, The Nationod Defense Science and Technology Council, Beijing 100080}

BaPbOs powder was fabricated with solid inorganic reaction at low temperature of 800°C and low Ph/Ba mole
ratio of 1: 1. Cubic perovskite structure of BaPbO; was determined with XRD (X-ray Diffraction), which possessed
0. 427 ~ (. 428nm of lattice parameter. The X-photon absorption ahility of BaPbQOs powder was investigated at
75kY. A kind of composite absorption material, which consists of BaPbO; with different mass contents and a kind of
adhesion polymer, was prepared. The absorption rate and the Lead Equivalence of one kind of absorhing materials
which contains 60% (wt) of BaPbO; powder and with a thickness of 0. 64mm, is 86. 82% and 1. 3845 respectively.
But for another absorbing material with a thickness of 0. 68mm, which consists of equivalence un-reacted source
materials PbO and BaCOs, the rate of absorption and the Lead Equivalence is only 44. 43% and 0. 3748 respec-
tively. The difference might result from the overlap of extra-nuclear electron cloud and the extend of extra-nuclear
valence electron in multi-valence orbitals of absorption atom in BaPbQ; material. The molecular orbital and the
overlap population of the octahedron configuration center occupied by Pb atom were studied by EHMO (Extended
Hukel Molecular Orhital) .
sorption ability as material density decreasing. The relationship between X-photon absorption ability and the elec-

It is the contribution of electron-cloud expansion that makes up for the decline of ab-
trical structure of BaPbQ: material was primary theoretically analyzed.

BaPb(s {barium metaplumbate} photon
EHMO (Extended Huke! Molecular Orbital)

Keywords: electronic structure
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