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Fig. 1. Schematic illustration of the resonance spectral amp-

litudes and shape of the 1-15 kinds of Rb cluster particles

derived from experiments.
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Fig. 2. (a), (b) TEM images of the Rb cluster particles; (c),
(d) the distribution of rubidium by EDS mappings.
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Fig. 3. Magnetic field strength H, dependence of resonance
frequency f for the 9 kinds of Rb cluster particles (*'Rb),,/
(n =1,2,3,5,7,9, 11, 13, 15).

£1 TIFEH (Rb),, SR T G, By A

Table 1. The §,,/, fi,s, Ay of the 15 kinds of cluster particles (Rb) ,,/

n' Aok 1 n’ Gn’ Bt /1n Ay /mV n' BB T n' Gn’ Pt /up A, /mV
S§TRb, 1 0494337  0.494337 1574.50 (5Rb)y 2 0.246984  0.246984 105.75
(*"Rb)s 3 0.164598  0.164598 883.07 (*Rb), 4 0 0 0
(Rb)s 5 0.098789  0.098789 383.47 (*"Rb)g 6 0 0 0
(*"Rb) 7 0.070635  0.070635 188.70 (*Rb)g 8 0 0 0
(3Rb)y 9 0.054953  0.054953 84.92 (¥Rb),¢ 10 0 0 0
(*Rb)yy 11 0.044975  0.044975 48.62 (*"Rb);y 12 0 0 0
(*Rb); 5 13 0.038060  0.038060 31.55 (¥Rb)1y 14 0 0 0
(*Rb) 5 15 0.032978  0.032978 12.63
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TRy BLG 1421 A BEYE G g L PR A v & 2 1A 1
JI 73~ V1A AT S 3 R AL S5 1 e S AL O
7948 ARy D o BRI IR L.

FEINZETR T R T 2 8 T R AZ R BE 1 5 43
T, HASE AR ST TN EF Z 0 H A
AT 4 B YT P B 2 (R A VR R g 1422,
BE Y07 R0 - 07 {4 R il 4 AR B R AZ I BE |
B — MR IME, 13X LEHE 43t M 1 L H
IrF, 328 K 24, 24 kT (0.028 eV) il T & fift
O (TRby BN KR 0.49 eV) /NTF 3.5 eV,
EMRSE (P (1333.3 Pa) /MT 0.02 MRAIE) 4&
T, IEIER R T BE (AR o 2 A R . DL
TEASZ R B BT MR AT N 0 B F,
16 JE T 7948 Al Do BRI T, e s
ST RE e, BRAT I T R AR IE 2
RBZR AT T245. BT —AN 2T REAI H AR
FE SRR > M) BRAE S5 193X S HH AR ZE 2 T RE R 1)
O3 T AR B AR T ik S O A I R Bk R
ESRERET, BT Dot OGS AR IR o 2k
iR, W 1y, He, —FF i 57 % 5 BRI fig 254
I, Hg HLJET-, G0 70T R FE HL R 250 S"Rb, IR 7,
AT 6 it 5 i ) BRI T 7948 A B Dot )R
TG, KA T 5y T 2 2 BT SR i 5 0 JRL T
TR IR EIE R4 0. {Hn' = 4, 6, 8,
10, 12, 14 {8BEY 6 PP ST B A G RE T 2 i BR
MR TTRAE R 0, ASREM R G451 7 RE 1 1 A
Pf B, LG TEIR IR 0. 2 9R 7 7T Il
SRS RE B BR AT S i A R A 5 Ul A
H & HREHET M2 A BUE 737 0 R A 3 A -
DARUERE S & A 1 453 00 LU B AR X RRUE . X
VLR T S 6 I B A RRE 1Y 14 AL T
WA Dot ST 63 19 SRR SRl 7
TEs 52 AL M TRt — T

ARG 10 ((TRb) v A4 R FE A 5
(BRI SR E BT A OC R, FRES & AT ALE
BRI B R RIS A R A P Y Na, K, Rb #EH H
RREACTREE | BRBEVE S ns BT NEOR AN BN A
THY P AR G R 4712 AR O R T A B
1) 5 FA P I A R B S P R S T R 1Y
STRby AU~ 43 55 = 2 (40 ] 000 552 565 0 21 1)
(SRDb) nr 14 FPFERLF LR 53 0 AH N Y i 2—15 4
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Y5 2R A2 2 X B AN A R E SRb,,
ARG R T FAEN Y 15 MR #4055 Rb,, =
STRby, $"Rby, -, Rbys fF5FK R, n =1, 2, -+, 15.
h T UERA X — U, T F RS EE X R R
S FRIRERE T AT T 2 e R

4 BT HAETEHETFESRD,
i - 34wk 4R

4.1 BESFHZEEX/NE Hund B85
BRI B

HRPEAR S SCHRAG 5 2 < o < 15ENRR S T IR
re BUH K 2 1F 0.495 < re < 0.990 nm 2Z [i] 141719
Hoss /| T EFRZECN 5 R JZ R,
T g 7% 53 KA BRI K522 W 0+ 45
PR FRAR R AT DA I 1 B i RS 4 RE 2
Pl 118151 PR Ay i 4 Ja i FL -3 (L AT LA AR H
+, i 5 RS m A EAE AR 55, (HJL
MEF ARG, 12 3l -5 8% ) il 2 0 A B
YEFIHIEAE# 58, R AR A8 5 )8 T Hund(a)
BT, Rt 2 0 B iR F#% 8 T Hund(a)
1L IR AR o+ ML IR BN — TR S
BRATHLUIFF A Hund (a) 15T BRI 14,

4.2 ¥Rb, , + ¥Rb, R FHESFRIEFA
TR B K EL A R M R I BT

RS G| Na,, + Nay JB 15 b g = 019,
B 8Rb,, = 8Rb, ; + $Rb; B — @ I— R+
PRI TR AR, M R T ROR TG 2 | (b2
BB 215 AN T A SR, 1Y 14 R4y
T EBATRS T DA R R T A S
KLMN,,q B9FH 7 )2 20 i 3t P R 4355,
RIS LA IR FIR B BIRR, BT 10 AT ORI 1
B B R AR TR A A 4 D S 0 A B AT ) R 43
T, ROFIAMF7EM B FAE 5s 55 4d 522808
2R A TSI EHE (R R T U Y
5s 5 4d BB 24k, XM TR PR T — A
SR, RS KA K25 F B ) S B
JEO, RURTREAR S A BE e A 2 T LS.

FA—AH I 28 R P+, AR
H X AR 5 T B S"Rb,, = ¥Rb,, | + SRb,.
TR X5 F ¥ Rb,, ; + SRby #% L IR XU T4 T
FABLF8Rb,, | + STRby B4 F 5 Ho0 % 2 il 1

§TRb,, | B4 05 5Rb, MRS (DUEFR
YE5Z1E) %, a spindle connecting the real centers of
two molecules), b OBUR 7> 5 B A% A1 5l 750
AG3F ¥R,y + SRby AL —Hr B i i HLE A
TR TS E L LR s A LRI
XG53 F WA — W L 4 (308 fA 3 i A% )
Wh B s TR A, HEEN Ni(h/(21), N =
0,1,2,3, -, SRSy THRAE o, m, 6, - HL T
B AR, X AN 58UR 45 F 1 A
B GEA AN X H s E A S 1Y
B B R RE AT T BE B AR PR AN AR, PR ALy
THESIURF T8 S & X 5E AR M, R4
Ao, S PEEE IS M 5 45 7 o 2B R+
W, Ao HEin] LA T3 F— S T
ARG BWR, XA FHER IR PR
TEER T, BAR LRI, (HX R ME— R IE i
AR o3 IS A ik D

IS TS TR M) 2% 300k [14] iR
29, % 33, 3 34 LIS 157 e MR, HHEsG
ELRHE 5y 9% B BE X /NAT Hund(a) 168, 5
T 3% 2 1 SRb,, IRFE)Z US40 T & i o 13
DHEFASMoFEI, g A —
L BRAE B8 = A B Hund () 1518 B9 R0
B M AN=0,£1, g < u,An=0,+1, AS=0,
FBRIE LI, SR e (IR & A TR 48
TR, KRR S R X H Z 2 P — By,
PR S B RROE M2 20 H b, % 2 iy
Aoy SATHMRERIE A FHUE S AN & A mTE
S RLAY o R

13 HATFHRSERSHR

M 2 TR ST RIS AT A

1) R P 2 2 15 P15 1 AL A S
B X SHRARMAES A K P, — BREUEHFE, d
SR ARE PEAHIR], W Rl 23 F RS R R 25
FAEM S, TSGR, L2 RFERE R4 T2 1.

2) Tk 2%, 2%, *Ty, *ILAE A 5s
RO A U0 4 TS SIURES, ENInfIERE
Yy ARSI, #4744 Jahn-Teller 20 3 (14 faf
ISR E MU 2524, I HAT AR OC SCHRUE I X 247
TFHIEA A RREIEAR 0 REE 2. % 2 hiadts
%, P A "Rby A H G AT T, Ha
AU 200 1, (EHRIF Y 3, die i A eS|
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BT RE, SN SR, RS 721, BA A
eS| RGN 754 Jahn-Teller %500 J5 FE 1) {7
JFSRE . AERIFSN RN 4 10+
B, 1BE, T, LB E R bs BT O
8, Hon > 4 55, T BB RAEL L 73 F,
PRI S JHEAS ELAT i 12:19-23.24]

3) WhE: X T AR 2E,, 28, 2%, %I,

My, T, S RRGE ST T2, R4 A& SCHRAF 7% 1,
WHE Ay = 01928, 28, , 38X = SREIMES
i) 22 AR R /N, RSN AS 21 0] L Z 0% X
Ao =230 A, OBH T ARUEEZEM AL
TRZAFTETHRES SR, BT ZE 23500 7 24k
DRI, JA Ny = 10 21, 210y, S, =AM F
SFE e R HEA B T U ZES 0, BT AX

# 2 15 METFEIS T SRb, SSRGS Bl T4 75 miR

Table 2. Electron configuration and molecular state of the ground state and the lowest excited state of 15 kinds of cluster

particles 8Rb,,.

HRES T, FAR AR B F AKX, F1S (Hund(a) HAX 5T A A
BENT- FEAHFHBMSFER N, FIS TEEBRITRN AN =0,4+1, g < u, BEVEHE P — B
An =0, +1, AS=0
SRb, , KLMNgpq(055) , KLMNjq (my4d) X Bh— B =1/2
Suy Ap =0,5=1/2 My, Ay = 1,5 =1/2 A: P,— P, =1/2
X: Bb-PB=1-0=1
“Rb, (0¢55)2, 15F, Ay =0,5 =0k (0455) (mudd), Ty, Ay =1, 8 =05 A Pb—B=1-0=1
PRDM [ (5,58) (uSs), S, Ay = 0,8 =1] [(0u5s)(mudd), 310, Ay = 1, S = 1] X: =B =1/2-1/2=0
A P— P, =1/2-1/2=0]
STRb, (0455)?(0u5s), (0¢55)(0u5s) (mudd), X Bh—B=1-1/2=1/2
3 A =0,5=1 Mg, Ay =1,8=1/2 A:P-B=1-1/2=1/2
STRb, (0¢55)*(0u5s)?, (0¢55) (0u58)? (nudd), XPh-KB=1-1=0
I3f Ay =0,5=0 My, Ay =1,5=0 ArPR-PB=1-1=0
$TRb, (0455)% (0uSs)? (0g4d), (0¢55) (0u58)? (mudd)*, Xi Bb—RB = 1% —-1=1/2
’ 258, Ay =0,5=1/2 My, Ay = 1,5 =1/2 AP-R=1l-1=1/2
8TR by (Ug58)2(0'u58)2(0'g4d)2, (Ug55)2(Uu55)2(0g4d)(nu4d)v X B - Pb =2-1=1
6 Inf A, =0,8= Iy, Ay =1,5=0 AP —PB=2-1=1
(0455)2(0u5s)? (0g4d) ! (mudd)?, . 1 1
Rb, (aggs)z(auss)z(agzm ? (m4d), 25 A, = 0,8 = 1/2; %A, i 2? 1= 1?
— — g g — Y - ) I . _ _
Hu:>‘.’? 1,5=1 )\322,521/2 A.Pa—Pb72§—171§
STRD. (0655)2(0u3s)” (0¢4d) (mudd)?, (0455)2 (055)2 (0g4d) ! (mydd) 3, X: P,—P=3—1=2
8 I3f A =0,5=0 My, Ay =1,5=0 A:PB-B=3-1=2
(Ug55)2(‘7u55)2(‘7g4d)1(“u4d)4: . 1 1
SR, (ag52s)2(au5s)2(ag4d)2(nu4d)3, 25 A = 0,8 = 1/2: 2, X: - R = 3? —1= 2?
E — — g ] - ’ ’ . — —
Huv)‘ﬁ 1,8 1/2 )\{}:273:1/2 A.Pa—Pb—3§—1—2§
STRb (Ug5s)2(JH5S)2(Jg4d)2(Tfu4d)4v (Ug55)2(0u55)1(Ug4d)2(nu4d)4(“g4d)ly Xih-B=4-1=3
1 IS5, A, =0,8=0 My, Ay =1,5=0 AP —PB=4—1=
(0g58)2(0u58) ! (0g4d)? (my4d)* (mgdd)? 1 1
(058)2(0u55)% (0g4d)? (mydd)? (mgdd)! ¢ B ¢ " e X: BA-P=4—-15 =23
SRby; e ¢ 2 AL =0,5=1/2; 2Ag, A =2, 22
Mg, Ay = 1,5 =1/2 S—1/2 A P—P=4-1}=21
sRb.,  (0855)%(0u58)? (04d)? (mudd) (mgdd)?, (0455)2(0u55)" (04d)? (madd)* (mgad), X: B-B=4-2=
12 123’,)\A:0,S:0 My, A =1,5=0 A: B-PB=4-2=
TRy, (755)7(0u59)% (004) (mdd) ! (mdd)°, (0255)%(0u5s) () (madd) (medd) X: - B =4-25 =13
Mg, Ay =1,5=1/2 Oy, Ay = 1,5 =1/2 AiP—PB=4-21=11
sRb., (0259 (0u55)? (044d)? (mudd) (medd)", (0455)%(0u55) (0e4d)? (mud)* (metd) (04d), Xe B—R=4-3=1
b IS} As=0,5=0 My, Ay =1,5=0 Ath-R=4-3=1
“Rb,; (055)%(0u55)* (04d)? (mudd) (mgd)  (0dd), (0¢55)2 (04 58)? (0gdd)? (mudd)? (mgdd)® (0udd)?, X: Po— B, =4-31=1
’ 255, A, =0,5=1/2 Mg, Ay =1, S =1/2 AP -R=4-3,=1

TE: P TSGR, B EESFIRCR SR T A58 2KLMN,,q, AR T BoA B2 bR 1582 KLMN .
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“A TS T 2 S BRT A5 5 b T35 5 A
A RERAI 2.

4) FEG RN AT WAE: X T Ay = 19210, 210,
ST &, PR U 23145 WL T A B0 A 8l B e S
O R AE 0, FEAT SR, A e S Bh i
S G Y 58 & o RS RS> T ARSNGB 2E 2
S RARR S/, PTG 04, AT R Dy ~ 0,
Ly FR R THERE A BEfM it SAESE (1) (8]
bR Mg, Y = Mg= 8, S 1,52, -,
07 “ -S.

4.4 HEHDTFFEHEENANITE
B XU 43 FAERE Hy(2) 7710 b B REHR 4

I gy a5 1

(A28 ) (A + D) My

Hy = J(J+1) Ho- (7)
iR T 8Rb,, ; + $Rb; W15 b, 3T
WEAEREY Hy (2) J7 18] E 09008 09 -1 i, 7] % iR
5N

Aa +2X 55 ) Aa + Xee ) M

(As + Ifék()lgén+4r1) frie) E o (8)
(7) A (8) 2 po = e NIUREET, MR 1Y
SA B F AUEBUR T2 TR S i J, I
Gy 1Y FE S BRI = 1A Mp AR BUR 43 7 1Y
Wit TR My, AT P R R B AR, 18
XU A3 F F I3 FFEI Dy e ~ 0 78 AR A4
e = 0. X T J& T Hund(a) 1§ ¥ B9 ¥Rb,, , +
SRby #70 , LT 50 1 1 SRby 19545 Ssy
(*Zg, Ap =0, S=1/2) 5E R HARH AL Spy
(P, Ay =1, S=1/2) W ABER L5 5> T 1Y
GfshE PO, Y0 Fro= 2080 W2, ATk

Hp =

15 i Ji R A B A M B AR R S I T, SIS Y

S Fafsh B, W E¥ LIS Ry Fy =

SN F,=nPF =2n, FoteRiY Hy J7 o105 K

W My, FBE TR My, My = My, My =

F,.+F, F . +F-1,F_ +F -2 F,_+

F, 3, -, F, — F, 3 Mpyy=Fsn=F, 1+

Fy = 2nlf, FRAY F IO REAE I K, SR F A

Ao = 1, % Do ~ 0. (R AFEIR AT H:

_ Qe +28) A + Zp)Mp 1

Fin = Fou(Fan+1) T F, 111
9)

(9) X po = pe, 2 Fp > 1, JTUHE T DK

Frp+ 1= Fy, A (9) XptrlEME N

1 1 1

= = — g = —ug. 1
o1/ " BT g, (10)

W (10) X & R I BITE R 78 g, iy =
JnlB , m‘?%gnﬁ

Ho,

Gn = 1/(2n). (11)
s LR aHr 5 (10) R (11) 2, IHREA R R
n=1,235,709, 11, 13, 15 J& 4 TR
MR FE, W 3, n =4, 6,8, 10, 12, 14 #4
JE 5 g R RN B A LR 7440 0.

4.5 BEFES FHHRGERIBEE
A
RELIR A A i A L1 S IR D6 T A9 SF 2 4R
ApIE ttﬂ:wllﬁifﬁz%jﬂ S5 RE B9 5 JEE Ty
Iﬂ& X f‘RiMFMFil‘ /dm 5 Jﬂﬁf‘{'ﬁfin ﬂ*ﬂ%g}ﬁ
Zn o Iy o f|R£/[FJV[Fi1|2/dm7 (12)

Hor, d, 3o TR I, 72 BRI, 1%
(12) HNWr AR TIPS IR R, 45 R I 4.

#* 3 SRb, FRAIBEE i, FIITER T g, BB TS50

Table 3.  Theoretical calculation results of jin and g, of Rb clusters®’Rb,,.

nh A ka4 ST _ A nh A 5sifrHe _ _

WEST ST e I s i S
“Rb, 2, 1 1/2 1/2 “Rb, 211, 2 1/4 1/4
“Rby 211, 3 1/6 1/6 SRby 211, 4 0 0
STRbs 217, 5 1/10  1/10 Rbg 2, 6 0 0
“Rby 2, 7 /14 1/14 S"Rbsg 1, 8 0 0
*"Rby 211, 9 1/18  1/18 §Rbyg 211, 10 0 0
“Rby 211, 11 /22 1/22 SRby, 211, 12 0 0
“Rby3 211, 13 1/26  1/26 SRbyy 211, 14 0 0
“Rb5 211, 15 1/30  1/30
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# 4 ¥Rb, 5 (¥Rb) . B VI ARG (E 0T L

Table 4.  Comparison of average magnetic moment and amplitude of Rb,, and (*'Rb) .

[ Rb,, n fn [up FFE(RD) o n’ A [tn TR IA TR 22 % A, /mV A5 A, R
8TRb, 1 1/2 STRb, 1 0.494337 1.1326 1574.50 —E
STRb, 2 1/4 (*Rb)y 2 0.246984 1.2063 105.75 SMEATFRIFS
STRbg 3 1/6 (*Rb)y 3 0.164598 1.2411 883.07 —5
87Rb, 4 0 (*Rb) ¢ 4 0 0 0 0
“Rbs 5 1/10 (*Rb)s 5 0.098789 1.2110 383.47 —5k
8"Rbg 6 0 (*"Rb)g 6 0 0 0 0
“Rb; 7 1/14 (*Rb)7 7 0.070635 1.1042 188.70 —
8Rbg 8 0 (*"Rb)g 8 0 0 0 0
“Rbyg 9 1/18 (*Rb)y 9 0.054953 1.0843 84.92 —5k
8TRbyy 10 0 (*Rb)q 10 0 0 0 0
$TRby; 11 1/22 (*Rb)y, 11 0.044975 1.0556 48.62 —5
8TRbys 12 0 (*Rb)o 12 0 0 0 0
STRby 13 1/26 (*"Rb)y; 13 0.038060 1.0467 31.55 —5k
TRy, 14 0 (*Rb)y, 14 0 0 0 0
“Rbys 15 1/30 (*"Rb),5 15 0.032978 1.0658 12.63 —3

15F L7 (S"RD) ,,/ S8R, OB AR EIE N 0.6765%

ORI O FERLF (BRb) v 55" Rb, FIREHAHXTR ZIE N 1.1275%

HZ 4 ATLIEH, X n= n'B%Rb, 5 (Rb)
s (L S % g R B B R 5 0 300 %o g A
S, )i [ 57 28 100 AL 1) B 4 PR 1 B3 (A 55
BB WIANETHT 5s M i F A LA A R] 20,
TR B S B A I 2] (SRb) v = 5Rby, (¥"Rb),y,
(*Rb)z, (*Rb)y, (*Rb)s, (*Rb)s, (*Rb)s,
(*Rb)g, (*Rb)g, (*Rb)1g, (*Rb)iy, (*Rb)y,
(*"Rb)13, (Rb)1y, (TRb)y5 HLAH B 8 53 5] 2
1—15 AR FHI B R F 7% S"Rb,, = 8"Rby, $"Rb,,
87Rb3’ 87Rb47 87Rb5’ 87Rb67 87Rb7’ 87Rb8’ 87Rb9,
STRbyg, SRbyy, 8"Rbyy, SRbys, 5Rbyy, SRbys, HB
2 R SCHE e n BRI & A 1 ET
AN, SR — MR E R IR, n EUE RS
WS FREN A 1Y 5s M T8k, HA SRR R
S/ (E, A S AT Y s T 1 P Y R
(LRI R 1389 Bt HG /(B R/ B FL A7 | A Pk 2 I
FhARIME AL, DO n = 1—15 PR TS THY
WEREAE, 4 n > 2 B, BORRRLE Z R ARG B
FRBRREE T, X g S 5 R e SCk g ie B —
ﬁ[@ [2,11,12,23,24]

5 % @

ARSI A BT AR T R R A A

14 Fp R T, 755 20 3 A (Rb)n = ¥Rby,
(*Rb)y, (*Rb)s, (*Rb)y, (*Rb)s, (*Rb)g ,
(*Rb)7, (*Rb)g, (*Rb)y, (*Rb)yy, (*Rb)yy,
("Rb) 1y, (*Rb)1z, (Rb)yy, (Rb)yy I HI K
DU 33 6 55K F 1) g BRFE RN E R B P AE i
BT 5 Jy 0494337, 0.246984, 0.164598, 0,
0.098789, 0, 0.070635, 0, 0.054953, 0, 0.044975, 0,
0.038060, 0, 0.032978, fHE N s 1 .

EFAHFUSEHEEANMITERSRT
STRb,, 1) BATE R L g FIFE ST T-REFEAE 1, B0
3%t W T 8Rb, = 57Rby, 8Rby, 57Rb,, $"Rby,
87Rb5, 87Rb6, 87Rb7, 87Rb8, 87Rb9, 87Rb10, 87Rb11,
SRbyy, SRbyy, SRbyy, Rbys, JEFHER g, T
I R REAE i 239 M 1/2, 1/4, 1/6, 0, 1/10, 0,
1/14, 0, 1/18, 0, 1/22, 0, 1/26, 0, 1/30 FIH:mEHHE
A Gnpis -

X n = 0B, (Rb) o LR EE R 5T HF
AL TR A STRb,, (1) I A FG
AL MW A, P SRR 22 R 0.6765%,
[vi] — ol [l 57 28 19 D - P B R - g AR ], IR R 5K
MR 14 FPFERL T (STRD) o 20590 T4 X5 107 1
ESRD,,. 1% —F I SEIR ARG 1Y 14 FhEERL 1Y
P A F FRG R (E 5 S 143 SRy 1Y BATE R 1
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Abstract

For the magnetism of alkali metal clusters, it is difficult to determine the number of atoms and the
magnetic moment of isolated atoms cluster. In this paper, we investigate the magnetic moment of single atomic
molecule 8Rb; and 14 kinds of cluster particles (*Rb), (n'= 2, 3, 4, ---, 15) in a saturated rubidium vapor
sample at about 328 K, by using optical magnetic resonance spectroscopy. The experimental results show that
there is a relationship f,, = f*/n’ between the resonant frequencies f,, of 14 kinds of cluster particles (3Rb) .
and the resonant frequencies f* of 8Rb;. The magnetic moment and their resonance amplitudes show two
different relationships with the n’ odevity. When the particles have an odd number of 5s electrons, they must
have spontaneous magnetic moment, and the value of magnetic moment increases with n and decreases inverse
proportionally with the combined angular momentum F' of the cluster particles. The amplitude obtained from
resonance spectrum complies with the variation law of magnetic moment value. On the other hand, for the
cluster particles with n being even number, the magnetic moment value becomes 0 and the amplitude is also 0
in the most cases, except for the cluster particles Rb, with n = 2 i.e. two 5s electrons, which is caused by the
Jahn-Teller effect of the linear molecules, and the magnetic moment value is consistent with the calculation
results of the odd number particles. When n > 2, the coupling effect between the magnetic moments of the Rb
cluster shows a long-range ordered antiferromagnetic property with the increase of the number of 5s valence
electrons n. The electron configuration and molecular state of the ground state and the lowest excited state of
14 kinds of 2—15 atoms cluster particles 8Rb,, as well as the stability of each molecular state and the
possibility of visible Zeeman effect are obtained by using the molecular orbital-state theory analysis and
constructing the Rb,, ; + 3Rb,, atomic cluster model. Furthermore, based on the magnetic moment of diatomic
molecules ruler, it is found that when n = n’, the magnetic moment of (5Rb),, and ®Rb, are in strict
consistency (the average relative error is only 0.6765%), confirming the corresponding relationship between

(*Rb) ,» and 8Rb,. This research will be of great value in the magnetic research of cluster particles.

Keywords: Rb cluster particles, resonance spectrum, number of 5s electron, average magnetic moment
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