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FE 7 H 50 1% (QED ) 208 [A B HL PR X
SeH A T IR TAEE N EE FRN B TR
BT FRABFFHR. YT, Haman %A I 22075
Dirac-Fock (MCDF ) 77 % | 4025 A B4 Ji] DiracFock-
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25T Breit 2L K QED XM X S -2 Hy &1
KLL BT Aol AR A 5Tk, K 1(a) 2
XIS RES A TR (8] L(b) ARt rb ] X & S BE LR
B TR 35 H A R e 2 R AR T R A A AR
I B BT AR DA TR 1) WK 1(a)
] ) Breit 208 A1 QED {8 % L2 A% 1 5T ik
535k 200 eV F11300 eV {54 5 2) Breit 205 F1 QED
N s BT H R AR AR AY TR 22 bb Xt
SHRE A TR /MR £, 140, Breit 2 A QED XAV,
XULZ@E%HSZZS]M FESBER ) TTHR 77 731 N 227 eV F
352 eV, TR 2K Lin [1s25 2pu 1 YRR ASRELRAY BTR
73919 33 eV F1 220 eV 53) AP 1(a) (b)Y XS EE
AT QED 2 Xt 4hFE 2 2s, 2p TR SE A
K- XERVLHH, Breit 2505 A1 QED 20N 4 Z /b

BT RASRRAM TR, B SN RER TR
KRR X SRATAIR SR 5™

TERGEHHETE T LA E ATV @ B2 Hy
BT AS S P RO A AS RE SR R M A 2k b 3R
Lgg T ARG R L 22 260 Hy & 51+
X & SR L yRAE M 9E T, F1 KLL S 742
BRI S, 5 O A 1L K HEIRTH A RAE
TR HA SRR S, R I — RO A
¥ BB AT RE SR S AR ZSSRAAS 2 A - R y 1 B
BRI EIE SR S S 45 R AT LR 18] 2 4
H T A SRR A A DR ILIRAEA IS 5 S0 2k
RZ A2 FUAL, B iR 22 B ARER A 2 S B P A
FIRSLIRBERY AR AN E S -

R B XTI A S A IREE A0

1 KEHAM Hg BT IIRNORR A SEIRAE A28 T A KLL XU T & 30 S,

FeRBE eV T/ev DR BRJE/10 * em’eV
LUES WK A Frid } ) ) N

A3 MCDFRs™ crppst™ s A it A3

[1s° 0 [1s25% 12 Hei 46.357 46.358 46.361  46.358(4) 0.9 1.1 24.86
[ (1s2s)02pys2 T2 He: 46.609 46.613 46.614  46.611(6) 6.9 6.9 50.04

[ (1s2s)02ps2 132 Hes 48.842 48.844 48.843  48.814(4) 4.4 4.5 34.16

[ (1s2pasz)o2paz 1312 Hes 48.919 48.923 48.926  48.918(9)  18.9 18.8 19.64

[ (1s2s)02p3s2 T3z Hes 48.842 48.844 48.843  48.845(5) 4.4 4.5 34.16

[1s(2p32)* 152 Hes 51.061 51.065 51.064  51.064(6) 5.3 5.2 18.46

[1s°25 12 [1s25"2pyz |h Lit 46.688 46.688 46.690  46.686(5)  10.9 11.1 25.73
[((1s25)12p1s2 )32 2p32 ]2 Liz 49.067 49.066 49.067  49.086(6)  20.7  20.7 14.33

[((1s25)12p1j2 )32 2pare T Lis 49.118 49.116 49.118  49.136(9) 25.0  26.9 8.66
[((1s28)02pis2) 12 2p3z ]2 Lis 49.225 49.212 49.214  49.218(13)  14.6 14.5 11.45

[((Ls25)12p1s2 )32 2p32 13 Lis 48.965 48.964 48.966  48.970(5)  10.7 10.7 17.22

[(1s25)1(2p32)3 15 Lis 51.150 51.150 51.153  51.154(5) 5.4 5.4 10.23

[1s°25° 10 [1s2¢% (2p1i2) 2 T Be: 47.138 47.124 47.135  47.135(5)  16.8 16.1 5.72
[ (15262 2p1jz )1 2p32 1312 Be: 49.262 49.248 49.260  49.270(8)  11.6 11.1 4.44

[ (1s2522p1s2 )0 2parz 1312 Bes 49.349 49.335 49.347  49.349(6)  19.0 18.9 18.11

[ (1s25%2p1j2 )1 2parz I Be: 49.257 49.244 49.254  49.265(17)  11.4 10.8 26.46

[126% (2paj2 )3 Jse Bes 51.438 51.425 51.429  51.433(5) 5.5 5.1 16.16
[15°25%2p1n iz [1s25% (2puz) 2ps n Bi 49.555 49.549 49.551  49.557(4)  35.7 35.0 11.62
[1s25% (2pyj2 ) 2232 J2 B> 49.497 49.491 49.493  49.499(4)  15.9 15.9 14.07

[1s25% (2p1j2 ) 2paz Tn B3 49.555 49.549 49.551  49.552(7)  35.7  35.0 11.64

[ (1s25%2p1j2)1 (2pa2)3 13 B 51.605 51.601 51.603  51.603(8)  16.3 15.7 9.13

a) BERTE T SR L 00 H H B 208 2 -
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fnFRie 24 R AP S S AT & BN, XE T B
S AR MR S EZ M 230 —2 eV,
ifii MCDF. "' i1 CI-DFS™! 15 B 45 5 15 92 90 22 51 43
AR —8eV F1—6 eV Xf T B & AN S A A 45
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IR IIZEN 73 B N — 7 eV F1—6 eV, XL
(&1 2 I A R R [RIES TR AR L s
ASCE B AP A R S B B TS Gomdler
Mart nez 5 N IZERIZHAE LeV LAPY. My
TS B AR ST SR SR B3 Hy B 1 1 REZR A
U R RSO AR 24 HER AT FERY -

Bl 3(a): (b)), ()73l H T £S5 7 ¥ B
FI2 35 (FWHM) Jy 706V R, AR Hg™ "
T KLL XU T~ 52 6 i 7 A (] ALk fiE B2 X 3B
AT RER AL ZE, I 5 Gonzdlez Mart nez % A1
R RSB RAE T LU mTLAA L BR By 0K
ARG LA 2 Sb, A SF RN 5 B AL B T
] o DU A A5 ) DR iR i 37 A0 A B 15 5
AR AR S8 M E 20 Hg &7 B,
WS HY DR JLARIGAY 2R B H B 2 A ASXEAR
P, X2 By SRR TR & SR 262

WA IEIRAE LS IR 500 2 MM R ZE W LK, 7300 & F TR0y e a4
80t (@) | L'il o [1'2] ] 200 ¢ (bl) Beiff . [1IzJ ] 400 (c) | }Bl .41 [12]. 1
60 | He, LR o 150} LHE ] & 300 KR
& 40 He 1 & 100 Liy = 200 Bes ‘ik
20 ] 50 £ ‘ 100 »-«««BEN .
0.8 He2 1 0.4 | t t t t
w 06 e Y Li, £ £ 0.2 Bey AL
o 0.4 He, 5 0.2 o
0.2 g § 0.1 Be, 1
(=} (=] [=}
é 0.0 é 0.0 — * é 82 : : } ;
0.4 . ) ]
g Liy Z’Ei g 0.1F Be, g B, j{i
a 0.2 & /\ & 0.1 ]\ ]
0.0 . . . 0.0 — - \ - 0.0 : 4 : :
46.0 46.4  46.8  47.2 46.4 46.8 47.2 4AT.6 48.5 49.0 49.5 50.0 50.5
HFRER/ keV HFRER/ keV HFRER/ keV

3 ZESFIZEM Hy BT XU T2 A B0 5 5 5 45 R 1Y Lk

- BEAS U BTHNRTES

B 28 5 b 5 TG TT 5 A X R Y Breit
RO QED IR L e HL TSGR S e 7 B AL
U B TR T SHOA AR K Em. HIL A% U

BT SSRTT A T IR I FR I 4R
—MREFRR. R T EELA U B THAS
BRI TT DA e — 2 00 R P S R e 4
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7 FATR G2 8 T AHXHIR RS Breit 245
FTQED R X REZR AN R A RE I AR B S5 R S5 T
A Y PR AN S0 25 SRAF A AR - X 1 BH BT R A Y
TR ER B . A SRR —
VR GE T R AR KM U B TFRHNETFRS
AR, I 5 Knapp 2 Ay 5236 45 AN Pindzola 25

N ETR A BRI 2 AT T AR

R2HW T AHAESRR & B S RAT2E
MU 7RSI ILIREE S 2658 T F1 KLL
KU T~ A AR S, . 355119 Knapp 2 A

2RSS T RSO S ILIRAE B SE T KLL XU T 2 A LRI S,

3285 45 FRT Pindzola 25 A i B0 45 AR T It
e A U BT I SO R S B ARIC R T 5
Hy B F5c R p . o F3tiRte NEP T E
ML B Lis 25 (5] Hg B3 F-200, A% SC A0 25 3 L St
fii/N 26 &V ) 2 Fb, A SCHH R R SANES U BT
2L 5 Pindgola 25 NP 0 45 S22 R A BIAE 1—
13V A1 1eV L. [al s, A SO A ] B A0 B B -
PHELE I 5 Knapp 28 N 52862 22 5I4E 3—15
eV LAY, FF & 1880

FARAE keV L/ev DR #8710 Zem? oV
LIRS XA Prid -

AL i 5 Sz ) AL AL

[1s* o [126* 112 He1 63.050 63.063 0.8 25.00
[ (1s28)02p1s2 T2 He: 63.379 63.389 6.3 55.86

[(1s2s8)02p3s2 132 Hes 67.703 67.702 67.693 8.3 27.56

[ (1s2pyj2)02psi2 J32 He 67.778 67.789 26.8 10.16

[ (1s28)02p3)2 T3 Hes 67.703 67.702 8.3 27.56

[1s(2p32)* 152 Hes 71.964 71.975 8.8 12.30

[1s%25 02 [1s25%2pi2 11 Lis 63.433 12.8 33.58
[ ((Ls25)12p1s2)3i22p3a 12 Liz 67.911 27.0 9.48
[((1s2s)12pyjz)3/22p3jz 1 Lis 67.887 67.913% 40.2 0.83
[((1s2s)02pij2)1/22pai2 ]2 Lis 63.144 68.1472) 23.9 7.75

[((Ls2s)12p1j2) 3122p3/2 13 Lis 67.775 11.3 11.49

[(1s28)1(2p32)3 15 Lis 72.042 8.9 7.35

[1s°25° 10 [1s25% (2pii2) 2 Jupe Be: 63.997 18.0 4.84
[ (1s25*2p1j2)12pstz 12 Bez 68.148 68.147 68.1602 19.6 2.92

[ (1s2522p1j2 )0 2parz 1312 Bes 68.275 68.274 68.280%) 26.9 9.58

[ (1s25%2p1j2 )1 2papa Iz Bei 68.129 68.129 12.2 19.64

[1s25” (2p3/2)3 152 Bes 72.377 9.1 10.99

[1s°25" 2p1e Ty [1s25° (2puj2)*Zpsz 11 Bi 68.478 68.493%) 51.4 8.47
[1s25% (2p1j2 ) “2paiz 12 B2 68.406 17.9 9.85

[1s25% (2p112)“2ps h B3 68.478 51.4 8.47

[ (1s28°2p1j2) 1 (2p3j2 )3 15 B 72.516 20.7 6.31

a) ARIESCHR[10] P R SEIRIE AL E G-

B 425 T e R 4 5E (FWHM) Jy 120 eV T,
et U B KLeLs SRR K SO0 T
AN TRERM L. Hrha LA

J2: Knapp % N\ A SR AE S, T L2 A SO
BN AR LR TR NETES. &
BOCAS B 1 KL Ls JURMTEA) DR B (3t iR
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. 3.0 KLppL, Be-like—__ _—B-like geap (12
T 20l Helike Uik
LoE : ]
KL1sLs He-like Ax  {0.4
He,
/\ H0.2
. 0.0
E 0L} Li, . Li-like
p /\_/\L i
2 0.0¢ - 0.2
= Be-like ’
= Bey {0.1
1 Be2
A - : 0.0
0.3F . ]
0.2F B, B-like
0.1F /\
0.0 . . . . .
67.0 67.5 68.0 68.5 69.0 69.5 70.0

T HER/ keV

B4 EFFIZEM U BT TR S8 SRR AR

37 B ANZR AR 55 LU 45 RAT G AF B R BT
Knapp 4 A1 5256 43 WA B 5256 45 SR IFU0A %
He— R R TR RIS T RN e BLA SR
PEVEAN A TSR EE RN AT T AR, 48N T e
AR TR B A S anE R BiR - X Fa 2 4
A P DORRUA S ) R ST IR E , )RS F AT
A B B S ARIE LS R (AR EE IR AT B 25
RAERPRESRY A S TARR I —E 2%

T

B2 AE MCDF BRAESE T, M AR 4 e n At
FERE T 52 & 2o B 1 AR 8 4 AR B A i SRR
¥ ZGEHIAT T TR B AAS Hg MU BT M stz
ML) KLL X 52 G i 45 R K W, Breit

ROV AN QED RN A E AL S B TR TR S
TR A A5 AT rp (BB R S BRI E B B3 B 5T
mR A R R e EASEE THTER T
RO T2 A o FERT 20 B R G5 5 . Breit 4
JW A QED A58 Y B - A SCAR I Y 28 A I 24l Hy
B T8 ARAE 518 E Heidelberg 1 EBIT 14531 f) 52
I S H B LE AR LY, 22007 0—8 eV AN, fF & 15
RS A L RIS S (U Bez.o. s 5H1 B12 3555 1)
HARREF BT G- A, A BRI =B S
KA F) M U BT DR ARG R 7 B LA 5
LLNL A SuperEBIT 15814 5006 25 AT & 1 54T
X FRARN M U BT [ XA S ST
RN T2 A LR B H TS 21 A4 B A 13 A
IV B SEBR 25 SR AT H A X SRR 0 T SRS A 1
TR TR A LI IR IE -
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Abstract

Based on the multiconfiguration DiracFock method, with the recently developed program for the calculation of cross section

of dielectronic recombination (DR), the KLL DR process of highly charged mercury and uranium ions from heliumlike to boron-

like have been systematically studied- For Hg ions, the contributions to the level of doubly excited state from Breit effect and

quantum electrodynamic (QED) effect. KLL DR resonant energies, total line width and corresponding DR resonant strength have

been calculated and analyzed- A good overall agreement was found between the present calculations and the previous theoretical

and experimental result- Based on the calculation of Hg ions, the KLL DR process of highly charged uranium ions was studied

theoretically - The comparison of present results with the other theoretical and experimental results has been made -
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