) I8 ¥ 48  Acta Phys. Sin.

Vol. 64, No. 15 (2015) 153303

BRI T 0 (6P3)2) KIESHISE RE]
HEGFESIEHR”

I EwmiE xga AXRE FEFE OKFM

HiEd BT

(PER2AFOOIER LT, Byt SRS E F E e =, WEHR 7 T8, K 030006)

(20154 4 A 18 HU&HI; 2015 4 5 A 21 HIZ R eH )

R FH 5 Fe 01 R ) A7 SR ARG 5 6 1 BOR SRR i T R A 42 0 (6P ) KRS (/80 R BOG 4 4063
SR T BB B O RIET K T 60 em ™1, WEZH] 25 ANKFE X S8BT (IR BE K. 3B 3T LeRoy-Bernstein
AR RSN R A REBARHATING, G T W5 T 01 (6P5)2) S KA RLCs 516.103 +£0.010. M@ T

FERH 3 O (6P30) BKFEX R H eI 22

KR BRI T, Jedi ik, KRERE, 7 TSR

PACS: 33.20.-t, 33.15.Pw, 37.10.Mn, 34.80.Gs

1 5 =

PL 1997 4 A1 2001 4 18 DU /R ) B 27 224 R b
&, HA R TP T A O EUE A A E H B R
i, RORHY R T 517 T BB 7T Ya s, IFAE
R A G R D A T R A E AR SR 1
TTZ MR M o DA J 7 R S 56k a5 1)
RV 43 SIS R B B F AR 25 1 JLAR (Rl 52
S| N SOE e | Py R e L) ) 7
MR 2 OIS ROR, St T — AN R AL
SRPFES T RIEEEAKBESHEEEE P H
i, Se&E GG EIAR )2 N T 43 7 S A X ek
M RBIRE g AR A Re (I, R AR AR5y 76
TG XS TR R, VR Z B o R A
B J5 - IO A B DX A FE AL B AR T T RE
PE B JRAbh, He4i & BARIE A& B é3% Feshbach 3R
FARZ A, GEME = AEBA T THREMM T &
ZAE T 4 e 2 A 4 S T 3R ) & A 4 TS
By rpgl iz SRR 1,

DOI: 10.7498 /aps.64.153303

AR TRt el iR BT RS
(6S1/2) HYHEA Bl J5L 10, Al 48 ok A v LR IR W —
MR BT, BN EREKED T
(6S1/2 +6P3/2). KR H T AR

2Cs(6s, f=4)+ hvy —
Cs2(Qu,¢(68 +6p1/2,3/2; v, J)). (1)

A, Qu g KA BRI C, 32 i T W AN AR AR
FH PR v e Ji - lE 48 B B9 7E 60—80 ao (ao IR
Az, RN TSRS (~ 15a0) #K
32, PR 7 A AR 20/, 0 T X g
SE RS AR R M s B S R TR C. A
SRR, R 4 SLIROR AT LLIR S A0 B T
6S1/2 + 6 Pyjo BRI T =ANRS 3 KRS (07,
O > 1g) F16S1 /2 + 6P/ BEARFR T PRSI K
24 (0F, 05, Ly, 1) MIEARHL > 7. X 2R
HIR, 1E6S1/2 + 6Pgyp BMEIR T, 1, M0, KF%
WOR A BA R R 0 XRS5 4, W] LA I 5 R g A
Hmlad st s L X O R EE. HE
B B 27 2R K R, 5 Al B ) £ R A VA 4 )

* [E oK SRR 7 R SR TR (EHE S 2012CB921603) KL 23 AL G B R R 1HRI (Hbitk 5. IRT13076) . 5428 d KW 5t iHK
WHEWE (S 91436108). H 5 H AR E (HEAHES: 61378014, 61308023, 61378015, 11434007) FE 5 H 4Rl 3 4 [H 5%

BERERFENA B R B (HEHES: J1103210) B2 PR
T BfE/EE. E-mail: wujz@sxu.edu.cn

© 2015 FEYIEF S Chinese Physical Society

http: //wulizb.iphy.ac.cn

153303-1


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.64.153303
http://wulixb.iphy.ac.cn

¥ 12 Z R Acta Phys. Sin.

Vol. 64, No. 15 (2015) 153303

FIREA XA R KBRS, CEIFRT
R Z S AES (4 aF 7E 71 of A1, KAESS
5L Gi 10 0y 1 6 SR A3 REAS I vT LA B,
WA AT, o T 3R AT R B 1) 201 5 460 5 BOR ws A o
SRR 2R A B X, BRI 52 Bk ik %
(IIRVE. 1998 4F Pillet /N B B R Y 45 & B R 52
i & T A T B R ORI R RS T
1, M0, AR ARl #odls, I Hom i £ 3R 408 5%
I ARIRAZ T 0F R 1, KEEAAE 6S) 0+ 6P3 )0
BIRIR T —40 e~ fOBIERGE ). 2004 4 Pichler
SEAE R SR B DO e R 3R T 0F Al 1,
KAEAAE 651 2+ 6P3 /0 BIAIR T —52 con ™! FI4R )
Jaik 01 2009 4 FRATTR FH B 82 1 1 6 2¢Ol e i
FE AR e 1 ) TV B B B 70 em Y, IR HIRAE
T T R XS AR S A VA ) O B, E
—50 cm™1——70 cm ™ FAF G IE R ARG .
2014 FFRATR B A 20 BT 1 7 VR B 70 T v
Hi9rT6 Sy jo+ 6P3/0 F16S o+ 6 Py o BIMARR T 4%
KRS T 4505 5 020, F R X4 A e it B
REEFB T @RS

H AT, EBr LA 764 & i AH e 0
SUG AN BB AT, 2 AR PR R L B R I
-4 A B0H B R TR RN R v A M SR R il 2k
7130, SR T 3K L i A 7T AR (R R AR 2 B A
T B Ay GRS I B, SRAG T 2 1 SE R e
B K 9 e A B B B - B 23R AT R R HE B e
LR P g 4101 R 4k S R O S A o i
T0 ) 3 R A S T A S RO S KT )
Franck-Condon K 718 /N ). fE A e AR A
e R T SR AR R OB R BR, K A
I3 FAEG6 Sijo+ 6P3 0 BMRER T a2 & 61 &G
Fl6 R 2 —112 e ™!, MELE 254 0 KRS IR
eGSR, I A4 AT O 23k B MiRsh g
PR A e BRI T T EAT R IRS) &5, R A
LeRoy-Bernstein B g1l 5 3845 1 4441 7> 1 01 (6
Pyo) KIS T RERECs, MR T KEX
B 4T e i 2.

2 EhkE

SCH R B U 1T, AR O A E A R
THAR, FE—PMERAULLHN107T Pa KIS
i, 3 I bR v ) AR B RO BE R 48 (MOT)
AR T A SR 0L @ AT I T R
5 % Bl S A IR E 2009 200 K, R SRR

et i J7 V2 AR A i B SR T A 5 % 107, HE
2979800 pm, WEME B FEZI N 100 cm™3. T
fEA W, B2 TR IR B0 s HO6
DGR, SRIGAHT R 225 SCHR [11] PRI IR, FF IR
D6 1 WO 23 0] P B 2 AR O &% (Top-
tica, DL100, %i £k 95 0.8 MHz) $2 4, il i f1
WSO T A A AR O B A 28 73 7)) A3 5E 7 H i
%681/2(F = 4)%6P3/2(F1 = 5) IR MA B K
10 MHz H16S; 2(F = 3)—6P3 5 (F' = 4) FLIRERIT
frH.

-

~

Laser system

Ti: sapphire
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-

Lock-in

Bl1 (MPlRE) sStihd 8 Ti: sapphire: #0F A#0G
&%; Verdi-10 : #Z¥OLEY; OL: eFE = 4%, WL: &g
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MOT: Bt &R%; APD: T il iR E RN E; PD:
St R I3 Lock-in: BUMICA#E; CCD: AL #
G (LA RS

Fig. 1. (color online) Experimental setup Ti: sapphire:

Ti: sapphire laser; Verdi-10 : pump laser; OI: Optical
isolator; WL: wavelength meter; Fiber: optical fiber;
M: high reflect mirror; PBS: polarization beam split-
ter; H: half wave plate; L: lens; BPF: band pass filter;
MOT: magneto-optical trap; APD: avalanche photodi-
ode; PD: photodiode; Lock-in: lock-in amplifier; CCD:

charge-coupled device (infrared monitor).
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Fig. 2. Part of vibrational spectra in 0 (6P3/2) long

range state of ultracold Cesium molecules.
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Fig. 3. (color online) Dependence of binding energies
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Table 1.

molecules O?f state.

Binding energies for ultracold Cesium

[vp] — v ev/cm™1 [up] —v ev/em™!
221 52.2045 236 77.5197
222 53.8455 237 79.4728
223 58.3791 238 81.4985
224 59.9087 239 83.4959
227 61.5426 240 85.5942
228 63.3074 241 94.9840
229 65.0099 242 97.5685
230 66.4308 246 99.8257
231 68.4722 247 102.2253
232 70.2267 248 104.6712
233 71.7131 249 107.1633
234 73.5450 250 109.7017
235 75.6151

MR 5250 3R A5 PR BN AS IR A e s, @il — &
P B S RS o T KRR Cs E, W
AT o TR AR Re i k. X 5L, FRATR A 4
Iz A4 1 LeRoy-Bernstein 2 Xk & 3k 55>+
KERH Cy 18]

S1/6 hI’(4/3) ([vp] —v)
N VB8mul'(5/6) ¢33

3)
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Fig. 4. (color online) Fitting curve of long range pa-

rameter Cs for 0 state in ultracold Cesium molcules.
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Table 2. Comparison of long range parameters C3 for

Ol'fstate of ultracold Cesium molecules.

Year  Spectral range Cs
This Work 2015 —112 cm ™! 16.103(10)
Experimental 11l 2009 —70 cm™1! 16.164(12)
Experimental 101 2004 —52 cm™! 16.606(32)
Experimental® 1999 —40 cm ™! 16.1(4)
Theoretical 18] 1995 — 16.22
0
0 (6P3/2)
T&
S 70 [up] —v = 221
> -
o0
g
55|
—100
------- [vp) —v = 250
1 1 1 1 1 1 1 1 1 1 1 1
0 50 100 150

5 (MTIRA) HAHS T 0F KAAHKARX 538 At
Hh £
Fig. 5. (color online) Long range poterntial curve for

the 07 state of ultracold Cesium molecules.
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B - B R B R DUV L 290 —52 et ) AR A
L, AR GIER G R F) —112 em ™, SEES
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LeRoy-Bernstein 2 XU Rz 4] Ge Sl A7 105,
KA THBAHIY T 0F (6P30) I KRR Cy A
16.103 £ 0.010, Jf HAg @ #7470 7 0f (6P3/2)
SREXHGE L. AL T T s
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High sensitive photoassociation spectroscopy
investigation on 0 (6P;/;) long- range state of
ultracold cesium molecules”
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(State Key Laboratory of Quantum Optics and Quantum Optic Devices, Institute of Laser Spectroscopy, College of Physics and

Electronic Engineering, Shanxi University, Taiyuan 030006, China)
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Abstract
Photoassociation spectroscopy with high resolution for 0 (6P /2) long-range state of ultracold cesium molecules has
been measured experimentally using the modulated trap loss fluorescence spectroscopy technology. The spectral range
has been extended over 60 cm™! below the 6S; /2 + 6P3/2 dissociation limit as compared with other groups. twenty-five
new observations of the Csp 07 in long-range state are reported. The vibrational binding energies of these states are
analyzed by using the LeRoy-Bernstein formula. The long-range parameter Cs in molecular 07 (6P /2) state is derived

for 16.103 4+ 0.010, and the corresponding molecular potential curve is depicted.

Keywords: ultracold cesium molecules, photoassociation spectroscopy, long-range parameter, molecular
potential curve
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