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Fig. 1. Schematic of the optical dipole trap set-up. DTL, 1064 nm multimode continuous wave fiber laser;
PBS1, PBS2, polarization beam splitters; A1—A\3, half wave plates; D1—D3, beam block; f1—f4, lenses;
R1—R7, 45° reflectors; P1, P2, glass plate; AOM, acoustic optical modulator; WP, Wollaston prism.
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Fig. 2. (color online) Dipole trap loading sequence.
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Fig. 3. (color online) (a) Interference fringes formed by two parallel polarized 1064 nm beams intersecting

at 0 = 2°; (b)—(e) one-dimensional periodic traps formed by two laser beams of different phases: 0, 1/4,

3m/4, m (red line: single-mode laser, black line: multimode laser).

& 2 58 35 ) BUR R S, 16 B s I IE D7 A
TEHT 75 TCE CCD e, Aok AH O 2% o 444 5 3R
1064 nm B HIEIEAZ S A MOT H0 ™ 4% B A
BT RSFR/N, F &m0 1. S5 b e 2 AR
T A HASA B R A B A R, SR 4 B
O — 4 k. P4 (a) R 4 () R B0
PR PAT IS LL 20 JE M AHAE T T BT — 4 6 2 v
BT 1064 nm BOLHIEIER /DS, @B, i
RPN FRAR R, 28 B 52 s AL W B BIHRGER, Re
JEFHIR A, HAAZF MOT Ht (P RO TELE

A ZE. B, ERAEIERTTT (B4 (c) RREWE
BSOS, B ET7 (B4 (a) R AH PR
SRR, HARER, 53 (b)—(e) BB 45 RN
R, HIE 3 (b)—(e) 75 I A AH AR i 1 25 Bk 1) A7 £ —
SE AR, 1 1 4 (a) FTEL 4 () & BT AHE 1L
A A% 22 IF. S EOX R ZE R — 5 2 TS
Kt FEH MOT JR 78R 2, I 1A 1R 98 ¥ B )k
FEor AT, JEAZ TR R T fe B AR T S % S B
72— #8255 PFIR S, HAxEt o 7045 T AR S B
BRAL; 55— 72 T P HOE 2 AR AL 22, 3

043701-4


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

38 % 3k Acta Phys. Sin.

Vol. 65, No. 4 (2016) 043701

JeH 7. Bl 4 (e) J92R H Matlab 4 #2175 41 & %
I AR A R 2 B R [ G o T ) U O A
& (optical density, OD) (4l sl & &, ™
A“’%ﬁ H5E4(c)—5. El4(b)ME4(d) AWK

0 R e i E LIS A B S EG 5 R WA
ﬁTﬁ?)@ﬁEE’J%’I%TﬁE?ﬁ T A2 R B R 2
s, & 4 (f) 4 Matlab BU5S B EOE s 0L & 1 28
A — AN, RS ENFAEROC RN, 240

0.12
(e)
0.10} \ .i.
g A
0.08} “:4 '3.‘
HL
Q ' ]
S 0.06f 5 :
j oo
0.04} ; A .
0.02} _i; ¥ l"."l.
!, "# wﬁ"
1 n 1 ?.
05 0.6 0.7 0.8
z/pm

K4 (MFRE) 4 RIE L b
(c) PIRGHOG I IR-TAT I, 302 i IE 1 77 I &5

OD

(a) PIACHOC IR AT, B2 1E 207 M D45 2R

MOT, HRA S HRAETY, Xeh Tl 7 £
B0 & A A BE, AT ARAIE T A4S SCAG 2 1) —
YL i .

BEAb, SEIG IR B IT 16 A F R v B TR
FE. RWE O, BUR R ks e
JEF B TRAT IS T, 050l o e rh A SR IR 4
20 uK.

(f) A

0.08
0.06 -
0.04

0.02

0.7
z/pm

i (b) PAHBOLRE H;

Hs (d) PIRBOCIMIRIEE; (e), (f) 28 A2 Wfe-F47 A3 BN, KA

Matlab HUS B i b e 30 I T [ bt o 7 T BR8P 008 i i th 25

Fig. 4.

(color online) One dimension far-off-resonance optical lattice formed by: (a), (c), (e¢) Two parallel

polarized beams; (b), (d), (f) two orthogonally polarized beams; (a), (b) view of from above the cell; (c),
(d) view from the front of the cell; (e), (f) optical density vs. distance along the z-axis.
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Abstract

For a quantum memory to be useful as a quantum repeater, a long coherence time is a crucial requirement. In recent
years, the most commonly explored medium for quantum storage has been atomic gases. We report an experiment to
realize a quantum memory based on an Rb atomic ensemble in a one-dimensional far-detuned optical lattice. A multimode
30 W continuous wave fiber laser was used to construct a travelling wave lattice with a period of 25 pm. The Rb atoms
were loaded into a magneto-optical-trap, which was then adjusted to optimize the polarization gradient cooling. To
trap the cooled atoms, we turned on a laser which has a wavelength of 1064 nm and therefore is red-detuned from the
resonance frequencies of D; and Ds transitions of 8’Rb atoms. By taking the short-distance time-of-flight image the
temperature of the atoms was found to be about 20 pK. This system will provide a foundation for future quantum

information storage studies.
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