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RN 16 2 HS AR VA T Mg™ BT 35%S1 /0—35"P1 /o Ml 3521 /5—357P3 o PSR IGLL
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3s 2P3)o 35760.88 cm~!
7=23.84 ns
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3s 28172 0cm™!

Bl Mgt BrRSRBoR S
Fig. 1. The diagram of ground and low lying energy

levels of Mgt ion.

AT Mg B 7 RS BRI 35%S1 o—
352Py /o M 38%Sy)5—357Py o PSR ERIT 1 e AR Iy BT
FMR, WWEIL R R, BRITARLE 1R,
T 2% BRI X B (9 38 K 3 24 280.3 1279.6 nm.
Ji % 2 1) TS B4 9 U7 T STk, R T A A TR
Joi & 51 E ) BT R AL RS (mass shift, MS) A 5 #%
[ HL A 20 AT 51 R 1 3 A2 #% (fleld shift, FS). i &
KL% AT 43 9 1E 5 i & AL #% (normal mass shift,
NMS) FlHRF# L 47 #% (specific mass shift, SMS).
VT HLIS BOXE A F ZAE T SMS MIFS, ' H )4k
B XA A EAEH (configuration interaction,
CI). 244318 (many-body perturbation theory,
MBPT). # & % 77 1%+ Dirac-Fock-Sturm (DFS)
J77% UL J Dirac-Hartree-Fock (DHF) 777455, H b
REAR KA CI+MBPT Po=271 M6 #8 & % 29
CI4+DFS 2% f1Z 475 DHF (multl—conﬁguratmn
Dirac-Hartree-Fock method, MCDHF) [1=33] 241
FOTIFAETS BB AU HUS 1 EE B 4 2R

& Mgt & 1 1 1S oF & >k FH MCDHF 77 ¥4,
4 & AH X 20 A& A HAE H (relativistic configu-
ration interaction, RCI) Ml H ¥4 3 (self-consistent
field, SCF) 77 ¥ % H 7~ % ek B0 3 AT L4k, JF
ERCIiH 5 A 5] A Breit 214, 18 %] 7 Mg™ & ¥
35%S1/2—35"P1 o M 3s2Sy/5—3s°Py 0 PI 5% BK 1T

WL SMS R BMFSH 7, JFit 8 T 7
8 < N < 20 Mgt B F Rz &AL F. HRCIHM
MCDHF J7 ikt 5 Mg ™ &7 IS FyER 45 45 A L
f BRI T VA B R THRE A R AT S LW RYT, SEH
(1) Mg ™ BS1 IS Il & 5B 45 FAH L A S A5 1R 4F

2 B HE
2.1 RURNB—RIEL

ERERE N 1 M u Z 8] B — 2% i 1~ BR AT T 2k,
REZLL A wXf NI RER 2 AN By 1 E(Ey > Ey),
R LR BRIT AR vy PN R 206 B Y J5 40
DA AR A WBER A u 2 (A BRE ho = B, —
E) BITIS 7] LA R Ay [19,32,38],

, . )

suA4 =(AKNMS +AKSMS)<M M/)

+ Fo(r) A W

Hoh oA RZR T IRITIE IS, A
AKSMS FIF 43 5] N NMS % %, SMS & ¥ 1 FS
BlF MM Rl R AR AT X R R
TR, 0(r2)AA REME A M A JETETH
R HLART AR IR 7 22

NMS
K7,

NMS 2 AT PAKIR N
NMS _ M Y
AR = =91 = "Taay (2)

Hrtme TR, Ma 250707 7R, 182372
BT R S T R A LR 51N SMIS 54T

1N
HSMS—WZ[ i " Pj
i#)

aZ (o - m)frl
J— UZ . p] .
T
=

Hrp Z e, o ARG 1"]%;5& o & (4x4)
Zkh%%ﬁf@.

WHE i (i = 1, u) XM 9 (%),

MZ B2 1 SMS REE RN
KMS = M (W Hgms | %;). (4)
T2, BEZ AT u Z [ BRI Y SMS R E ] LR R N
AKSMS — KSMS _ K]SMS (5)

BT FOOELE T I Air = 0 ALK H 71
R L AR AR

_2n e? 9
F %Z<4REO>AIW(O)I , (6)
AF(O)P = Ap*(0) = 5(0) — £(0). (1)
Horr, pe(0)(i = Lu) 2 i sir = 040K L5 HL o
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F B3R =0AT By Al 5 NMS, SMS FTFS
TRk, =F MR B IS.

2.2 MCDHF M1 RCI¥EITE S %

£ MCDHF 77 ¥, J5 ¥ 25 % iR £ (atomic
state wave function, ASF)AJ DL & 7R i 4 25 bR
# (configuration state function, CSF) [ £kt &
31331,

pingy) = cul®(yuPIMy)), (8)

Hp, PONFRR, J RASNERE T, My 2Mf3IE
J Wz, {c,} REMARE, {v,} ZhH CSFs
—HE 7. SIMARE{c,} M CSFsi@id SCF J7
AT FPE AL, H RCTJFVEIF TSI, 4 Breit
FHEAE AR TG AT % .

AT H GRASP2K Ji -1 &5 #4) i 5 F2 /7 4 B
FNRISS [F 47 2 A7 B8 i 5772 7 4 B9 ok I J8 i 5
GRASP2 K #7677 DL R Gt i 5 f 7 SCB AL RY,
BFEA A JE BT A ORI DA AR % S
WA 7 2 0] B RS, kT rp o B R Bl
PERES TS, HLF OR8N A2 B T SRR 52 56 U
A ERNEERYE. H GRASP2K #2781
55 ASFs, FiH RIS3#2 %7 609 F ASFs K i+ 5 [F] fir
EX IR

£ GRASP2 K27t iR A 1 S5 o K4S
RYR A R J5 T A% [ B AT 0 AT S HT KA
T [34].

_ Po
p(T) - 1 4 e(r—c)/a’ (9)

t/a=41In3, (10)
Hr po R RE, ¢ NFEEAAR, ¢t NET

BRI, o SR t KNS, ¢ BUEN
2.30 fm.

2.3 BEF#ZR=EEIE

R A% ) o & 0T LA DR 1o AT S TS 2,
FFEN: R RGBT RE, BB S5%
1454 fe:

ZMme + B, (11)

Mnuclear - atom

S By R T 5 IS 6 B, €T LA T A% %
ST R 19;

Bo =14.4381 x 7239 4+ 1.55468 x Z°3°

x 107° (eV). (12)
AT IR % 5T B A T B 9 R K e B LA eV R
B PR AT amu.

3 TEEZR

Mgt B F RIS B FHEN 1s22522p03st, 11
S R R R TT CSFs 1 SR FH IR — i 52 BR i) 6 XX
B R B LR 182 N T IE AN OR,
WANE 3t I — AN TR RREOR, 5 M 2s22p8 )\
AT EIEFE AT CSFs X F &
THn=3 405 -, BuEMETH =01, 2
3, -, n— LM MRDEIE =R 5K A L =5, p, d,
£, ), IWEFRRKPEETEN nmax = 6, K
PIBUE AR T lnax = 4 (ISR S RRN
lmax = §)-

3.1 EEZMETREE

fE i 5O T R R R R g R T
Mg™ & 7 3 & BRI K & 35%S1 o—3s*Py o M
35%S1/0—35°Py o W 25 W Lk VIR AT RE &, DALY HL
(cm™b) AL, 5 S50 18 A0 A 2 18 o) gk
177 XFEE, S5 R 1 A, SR E I E 56 E 5K
FrEWE FLBE (The National Institute of Standards
and Technology, NIST) i Ji 75t 1% ##% ¢ (atomic
spectra database, ASD). 3 1 H¥55 B H 55k
RIS TS R 5 NIST ASD 15256 5 A
SHERIAN F o 22, Hoh, SCHR (28] SR A 2 AR X
WG T BT, AT SR P 2% 4R BRI RE
5 SIS MBI AT & 19 EU U, REIA SO LT
WK B TH LI T S

#1 Mgt & F 35281 /p—3s?Py /o Ml 3s2S;,0—
3s?Py o WH R ERIT R &, 55 P 0T 20 B3R K 5 NIST
ASD SESG & E ARXS 5 4 2

Table 1. Transition energies for 3s2S; /5-3s*Py /5 and
35?81 /9-3s%Py /o transitions of Mg" ion. The data

in brackets represents the percentage difference com-
pared with the NIST ASD result.

Transition energy/cm™!

35281/2*382131/2 38281/2f382p3/2

NIST ASD 35669.31 35760.88
Present 35674.02 (0.013%)  35770.70 (0.027%)
Ref.[28) 35627.472 (0.12%)  35718.758 (0.12%)
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3.2 WFHRRENBRBMAMABET

Mg ™ BT 35%S1 jo—35%Py jo 35251 jo—3s?P3 5
PR 2R BRIT 1 4R 1) NMS 240 SMS REUAT FS K711
THELE RN 2 Fry), NMS & B/ SMS £ % i1 £
£y GHz-amu, FS ¥ HAN MHz-fm 2. &
HEL R T CTHMBPT J5 ik 192510 A8 8 & % 7
22810 M HF 5 vk PO BL R AR 8 CTH+DF J7
TR AR, Horh, SOk [19] 2 R IR
LB SMS BEAFE A— AN S\ 2 R R 1R
2 CI+MBPT J5 i 8 P 5 SCHk [25)
K B2 CI+MBPT 77 i, {H1E 11 5 8K E 46 [
JCEMEIER KM T BEYUAHAI LA, (random-phase

approximation); 3k [28] H K H Dirac I % il &
454 Breit ST T R AL, H R AE TR SMS
FRAT F 2 JEA X 1R T U SMIS BAF; SCHR [36]
e FEAL R E T I B E AR, XA 7
5 3CHR [1O] ARAHRL, BRIt — 35 X A #2 X F (1)
THRZE A FE, H SMS RE 8 vh 5 45 R R 20
SCHR [37) FH CI+DF J7 2 & T 3K fif 2H 245 ¢ bR £ I 51
AN T — U R £ (weight function), {H/2 %A
Y075 R T ORI RN, 3R 2 AR T %
HHr, THES 3 SMS &R EUAN 374 F2 [R 7 B AR
fAE—HER HELKKRE, XUHEIRLE R
IR A 15 LLELUF .

#£2 Mgt BT 35281 /9—35%Py o Ml 3s 281 /o—35%Py o WRIL LRI NMS R H(. SMS RZHH FS K5 (NMS Al
SMS RHHALN GHz-amu, S HET F AN MHz-fm—2)

Table 2. The NMS coefficients, SMS coefficients and F'S factors for the 3s 281/27352P1/2 and 35281/273s2 P30
transitions of Mg ion. The unit of the NMS and SMS coefficient is GHz-amu and the unit of the field shift

factor F is MHz-fm—2.

35281 /9—3sPy /o

35251 /9—3s?P3 /o

AKNMS AKSMS F AKNMS AKSMS F
Present —586.99 —371.90 —117.10 —588.50 —371.95 —-117.18
Ref. [19] —585.6 —378 —127 —586.3 —378 —127
Ref. [25] —362 —125.81 —361 —125.82
Ref. [28] —390.1 —126.22 —386.0 —126.32
Ref. [36] —587 —379 —127 —588 —373 —127
Ref. [37] —406.1 —123.2

FH# 2t NMS %% SMS £/ FS A7t
2k BB Wb T S TR A LA AR B
AT DATESOAH B Mgt 85 11X P 2k B i 2R 11 1S,
I 5 S 8 R AT X L.

3.3 FIENH

MgJt % & & A 2 & A = 1, Mg,
Mg Fl126Mg, J& T 4% J5 ¥ AR R nr 2 12 B8] 43 G
93.0570(7) fm, 3.0290(7) fm H13.0340(26) fm,
(1) A (12) R 2 ©E 5 BB T R & 4 9
$423.9790132016, 24.9798084806 Fl 25.9765644726
amu. PL2* Mgt @ NS HFAE, Mgt B
Mgt BT IS tHE 45 R Wk 3 s, £ 3 [R5
7 AR U SRR S EE, IS AT
AT T XL, FREULEA 2, BB Mg 5
TRaSE A 2 TS St il 2 1101 2 78 3 1 [k (R 252

B SER, fERE B T 2 s, FERE
WS | 022 5 ) SRS S5 A% RN AR T B IR, 2 H AT
P fo i 1) Mg ™ B 1 IS SE il s 45 R

XfF Mgt B 7 AR IS 45 R, AT
F T B8 5 T SE 6 I 10 Y A R 22 4y
B A A 2.1 MHz (3s%Sy/5—3s?Py ) M 3.7 MHz
(35781 /2—3s%Py32), AHXF % % 4 5] 4 0.13% Ml
0.23%, 5L EMHIEF L. X O0Mgt H 11
IS 1M &, AT i SMS A1 MS 5 H: i B 16 45
B 119,36 g 4 o 1R 22 7E 3—6 MHz 0, A RHE 2/
T 0.26%; 54082k B 10 IS 1 5 45 51 5 s e i [40)
¥ 48 % 1% 22 73 7 96.6 MHz (35251 /o—35P1 2)
F18.9 MHz (3s2S; /5 3s2Py2), HIXT 1% 2 43 i A
0.21% F10.28%. 5 HAth B8 11 & AH Lk, FRAT X
Mg" B 7 35%S1 o3Py ;5 M1 35S, /5—38P3 /o 1§
SRERIT IR 21 IS T 5 45 B e i S Ber Il 1.
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£3 Mgt BT RE [ BI 3575, 0 357P, jp Al 3575, g 357P o BIE WAL 1S i1 545 3 (B % R B RN
2AMgt BF, IS #fiy MHz)

Table 3. The IS results of the stable Mg™ ion isotopes for the 35281/273S2P1/2 F 38281/27352133/2 transitions
with the unit of MHz. The reference isotope is 2*Mg™ ion.

35281 /95—3s%Py /o 35281 /o—3s?P3 /o
SMS MS FS IS SMS MS FS IS

25Mgt

Present  621.37  1602.11 19.95 1622.07 621.45  1604.72  19.97 1624.69
Ref.[28] 1604(25) 1600(40)
Expt.[39] 1589(100)
Expt.[40] 1620(19) 1621(19)

26Mg+

Present  1192.64 3075.06 16.40 3091.47 1192.81  3080.06  16.42 3096.48
Ref.[19] 3086.3

Ref.[28] 3079(40) 3071(60)
Ref.[36] 1196(18)
Expt.[39] 3050(100)
Expt.[40] 3084.905(93) 3087.560(87)

FIER 8 < N < 20 W% % i Mg [\ f7 HZHFEM RN Mg,
FAE I 5 I 3 5 DR 7 A% 4 M SRR 9 R 1 R SEA K 2 NMS RH. SMS &% FS A F 1
BN, BATHATE T X8 F 68 FHIS. F THE g BN 4 S5 [F A 3R A% AR
TH8 < N < 205 7 i Mg [A £ 2= [ Ji ) BT 22503, DL Megt BT ASERIM R, 153
B W R TR RS RS R R T A FFH8 < N < 20 Mgt & 71 IS A
P12 UL R A HELAT 2P AR T 5 22 SR R ik 4 B ), gE UK 5 FrAl.

R4 JEAFA Mg FIAL R BE T BT R B LA R T A0 R A% R DL R A% AR 5 22, 25 TR
N 24 Mg

Table 4. The atomic masses (amu), half-lives (in units of h-hour, min-minute, s-second and ms-millisecond),
modified nuclear mass (amu), nuclear charge radius (r, in unit of fm) and the difference of charge radius

square (8(r2), in unit of fm2) for the short-lived Mg isotopes. The reference isotope is 24Mg.

Isotope Half-life Atomic mass/amu Nuclear mass/amu r /fm 5(r2)4:24 /fm?
2lMg 122 ms 21.011713 21.0056845 3.0629 0.03611
22Mg 3.8755 s 21.999574 21.9935453 3.0691 0.07413
23Mg 11.317 s 22.994124 22.9880952 3.0428 —0.08662
2"TMg 9.458 min 26.984342 26.9783121 3.0327 —0.14798
28 Mg 20915 h 27.983877 27.9778483 3.0695 0.07658
29Mg 1.30 s 28.988600 28.9825715 3.0759 0.11591
30Mg 335 ms 29.990434 29.9844055 3.1110 0.33307
31Mg 232 ms 30.996546 30.9905175 3.1488 0.56969
32Mg 86 ms 31.998975 31.9929465 3.1863 0.80726
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K5 AR Mg BT RN 3528 jp—35%Pq o Ml 35281 j9—3s2Py o BRI WELLI IS THEEE R, IS 478 MHz,
ZHRMFEN 24Mgt BT
Table 5. The IS results of the short-lived Mgt ion isotopes for the 33281/27352131/2 F 38281/2*382133/2

transitions with the unit of MHz. The reference isotope is 24Mgt ion.

Isotope 35281/2—352P1/2 35281/2—352P3/2
NMS SMS FS IS NMS SMS FS IS

Mgt —3465.02 —2195.34 —4.23  —5664.58 —3473.93  —2195.63 —4.23  —5673.79
2Mgt  —2209.87 —1400.11 —8.68 —3618.66 —2215.56  —1400.30 —8.69  —3624.54
25Mgt  —1055.20 —668.54 10.14  —1713.60 —1057.91  —668.63 10.15  —1716.40
2"TMgt 2721.48 1724.25 17.33 4463.05 2728.48 1724.48 17.34 4470.30
28Mgt  3498.80 2216.74 —8.97  5706.56 3507.80 2217.03 —8.97  5715.86
9Mgt  4226.12 2677.55  —13.57  6890.09 4236.99 2677.91  —13.58  6901.31
30Mgt  4902.81 3106.28  —39.00  7970.09 4915.43 3106.70  —39.03  7983.10
3Mgt  5538.37 3508.95  —66.71  8980.61 5552.61 3509.42  —66.76  8995.28
32Mgt  6131.84 3884.96  —94.53  9922.27 6147.61 3885.48  —94.59  9938.50

5 IS B B 4 AR T 5 ot 2 A R
T AR SO0 Bt R T AR A A 2
1077 amu B2, Ji T 2 S AR — 8 1 &
w7, HEHRERX Mg X% G 5 FSTE
SIS ETTER FE BN, FATUCN IS B R 2 &
BRVE T NMS Z 5. SMS RZEA FS B 7 1 AR #i &
FE. 251 IS BRIk v 55 45 B 0 AR AN E 2R 4
90.30%, PEASG AR AN 2 FE AR IR AE R S0 iR
YT T8 < N < 20 W HAay Mg ™ & 1 [RIf &
35%S1/0—35°Py o M 38%S; )0 35°Py o PR ERIT1E
2, H AT B SR IRA0E T DAL 1% Sk A 1 (1)
[FAL 2 AN L Z R B LA/ N, 288 T
IS &, HIX PR % BRID A B I 430 2 279.6
280.3 nm, IXFP K MO E IR IR 25 2 3R 18,
632 5 i vk B g B nT LR AR — D i 1S Il & sk
W%,

4 1 ®

TER 2B T A E 5 iETHE SMS R
HSEE R Hodr ok (28] A1 [37] KO TH R 45 R 5 HoAth
PR AE 1) 22 5 LR, R RIAE T STk [28]
TH B H U5 BRI FH P 2 A O V8 K e e
{HRAETHE SMS R AT 208 T SMS HAF HH A X 18
RN R AL, A6 SCHR [37] IS, R KRR
HL - (1) DRI, 17 FL - SR B A0 B 78 P Ji 7 Al
A B IS W AE AT ZH. GRASP2K

JiR - 45 F TE ERE T DA R S R RN i R
Guihit 5, R SR A T ARSI A SMS SR Rk =,
MRS T 5L E BBt R R, B
Mg & IS B 5K FH (1942 52 BR il A 00 FIOR X
FURE NMS #1SMS 23 A7 1HE R Ak 3 5
A T Mg R TFRIFRN R AR 2 88T S
SIS A RABFF R R R, RFBATR A B2 R
il PR R0 R 3R AR ST A B AZ A FE T HCh 11 AT 12
() -4 R 1R D 1% v B ) A B (1), [ IR R B
¥ NMS F SMS 43 il F A 8] 1) 77 32 3k 47 b 22 A1 /2
ATAT .

GRASP2 K JE-F& it R A 5 %A )
TEXETE B 2 FEAT R 22 0 B AR PP A B Rt
GRASP2 K @B e tH & 1 SClhiE & R 3 &t
SR T AN RO S VA, BRI A R
5z ul g A B S Ak kAT . £
IS {4, SMS R FS A1 I AN & JiE 52 Hi,
TR T RS, IS i E 5k
GRASP2 K TR AN R R, AR A
PR W BRI B &5 SR AR R AN 2 FE N
A%, M FS WS T RE AN AT 5 A% F&
%, M SMS FIFRAR T SEAE IR X A 8 B b A% 22
m— AN ER, RN A% 106554, ELEKITRE
T BERE RAN R A A A I A, K
AN 78 S B I 2 P T U BRI T BRSPS T
FIEH T WA BRAE e 94 1 1 38 o B0 7E iR i Ak 1
B J5 22 (MR IE 2 2, UL FS R 32 T i iR
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B RS, 5 A% &g, 5 SMS 2%
FINHIAEXT I SMS HAFRAE (aZ) *m? /M Tl %
PETR 48 5 1949 B DL SMS R B T S0k FBE AN
2 HLT-3 BRI ) T SRR FE S I [R] B 52 30 AR R A
(RIS, R PR 45 B SMS T8 AN -8 BE L L A%
FRL—NER, ATLUHBS PR A% x 10. fR4E
ASCHITHE S, P AT 2R BRAT R B 1 A N AN
JE 55 KN 0.027%, [RIEFRATT VPG 36 5 H IS T 5. 45
FIAN € FERZ18 0.30%.

X F MCDHF #1 RCI J5 V27T J& Ji -+ &5 f 3 it
THEL A 45 5 556 8 )RR X 4% 2238 7 1% Y A2
F, FI GRASP2K i 5 Mgt & 1 1 45 itk £k ity 1S 2
T AE 5 S0 ) B AE AR ZE7E 0.13%—0.28% v
Bl AT SREISHE T ERE, TR
FELE T F 5] X QED(quantum electrodynamics,
QED) f& 1E [2:30:45:46] . QED & IE{E/b B TR & L
W Li i1 Bet B 7M1 Be J& 125 1) 1S 5 B 45
TARK D, IS THEAS FEIRTS 118 ol At
FEICHRFR B QED & IE th v] N T % s P4k &
B 4> J& Na, K, Rb, Cs FIZE0% 4 8 & 1 1% 1% it
ST US|\ QED B IE ik kit — Sk m £
F IR TR RIS TSR B2 AT AT I

5 & W

AL F RCI 454 MCDHF J7 418 7 Mgt 8
T 38281 )o—35%P1 o M 3528 o3Py 0 PIFKIRIT
BRI SMS REMFS B 1, I T 1748 <
N < 20 Mgt B 1118, f45 34N 5E [ Ar Al
9N F A AAL &R, I GRASP2 K JE 745 # it 5
TP A H B i ek 3, I RIS3 A AL = AL 1
SRR ALY A GRASP2K 1 LT 30k oR B 5 45 1
BETTE SIS, AR ST o A5 B AR B T A
RFFEA5 LR, 5 500 9250l A AH B, A3
32 B IS B AR E Y AH X 3R 2 1E 0.13%—0.28% i
i, & H ol s #E IS SR M S i 4 R, %
THELZE LA Mgt BT IS SZI6 A B B 9T 324k 2
%, Bee F T Mg B 1 1050 77 iy [F) 67 26 1) e 1kl
B DAL FIH Mg ™ BS T RLZIH FHN = 8 Al
N = 20 TR 7 5 5 AR 7055, [FII, A5
SR FH ) — i 52 B 1) ) 00 TSR AR O T RS
TN 1522822p03s MR TR R B A&, 1F
SR A R X M O AR A TH . Mgt 31
U2 T EE, oA RSN T RO 1L 2

HLT R R IR T B 1, BB Na J5i 7 AT B 7,
Sidt B4, HITIT A RL A G 45 K A0 TS B 18
W,

SE
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Abstract

The special mass shift coefficients and field shift factors for the atomic transitions 35281/27352131/2 and 35281/273521“—’3/2
of Mg™ ion are calculated by the relativistic multi-configuration interaction method, and the isotope shifts are also ob-
tained for the Mg" isotopes with the neutron numbers 8 < N < 20. Our calculations are carried out by using the
GRASP2 K package together with the relativistic isotope shift computation code package RIS3. In our calculations the
nuclear charge distribution is described by the two-parameter Fermi model and the field shifts are calculated by the
first-order perturbation. In order to generate the active configurations, a restricted double excitation mode is used here,
the electron in the 3s shell (3s') is chosen to be excited, another electron is excited from the 2s or 2p shells (2s2p°), and
the two electrons in the inner 1s shell (152) are not excited. The active configurations are expanded from the occupied
orbitals to some active sets layer by layer, each correlation layer is labeled by the principal quantum number n and
contains the corresponding orbitals s, p, d --- etc. The maximum principal quantum number n is 6 and the largest
orbital quantum number lmax is g. According to our calculations, the normal mass shift coefficients are —586.99 GHz-amu
and —588.50 GHz-amu, the special mass shift coefficients are —371.90 GHz-amu and —371.95 GHz-amu, the field shift
factors are —117.10 MHz-fm ™ and —117.18 MHz-fm~? for the 3s®S;/2—3s P> and the 3s®S;/» — 3s°Pj/» transitions
of Mg™" ions, respectively. Then the isotope shifts for different Mg™ isotopes are obtained using the available data of
the nuclear mass and the nuclear charge radii. Our results are coincident with other theoretical calculations and also
with experimental results. The relative errors of our calculations are in a range from 0.13% to 0.28% compared with the
latest measurements. Our calculations are the most consistent with the experimental measurements for the moment.
The results provided here in this paper could be referred to for the experimental and theoretical study of Mg™ isotope
shift, and they could be applied to the spectral measurement experiments of the short-lived Mg" isotopes and also used
for the research of the characteristics of exotic nuclei with Mg™ isotopes near the magic neutron numbers N = 8 and
N = 20. The calculation method and the excitation mode used here could also be extended to other multi-electron
systems with eleven orbital electrons, and the corresponding theoretical studies of the atomic spectral structures and
isotope shifts could then be carried out.
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