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Fig. 1

The setup for the HBT experiment. BS: beam

splitter; 852 nm IF: 852 nm narrow-band interference
filter. SPCM: single-photon-counting module; P7888 ;: two-
input multiple-event time digitizers.
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Fig. 2 The experiment setup for the generation of the

optical pulse. EOM: Electro-Optic Amplitude Modulator;
Pulse: the electrical pulses generator; MBC: modulator bias
controller; PD: photo-diode; F-PD: fast photo-diode; RF:
radio frequency signal. OSC:oscilloscope.
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Fig. 3 The setup for the generation and detection of
single atoms. MOT laser: cooling and repumping lasers;
lens: lens assembly; BS: beam splitter; SPCM: single-
photon-counting module; MCS: Multi-Channel Scaler
card; FORT: far-off-resonance optical dipole trap
generated by 1064nm Nd: YVO;, laser.
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Fig.4 Typical LIF photon-counting signals of individual
Cs atoms trapped in the large-magnetic-gradient MOT
under optimized condition. The LIF photon-counting
levels,C, ,C; and C: ,indicate no atom,one atom and two
atoms are trapped in MOT, respectively. The inset is the
frequency count signal.
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(a) The generated pulse laser with the pulse width of 5ns. The inset is the generated pulse laser with the puls

width from 1ns to 6ns. (b) The coincidence counting result of pulse laser measured in the HBT experiment after

normalizing, the inset is the coincidence counting result of the continuous-wave laser.

B5 ()4 5 ns BBk, EERM 18] 6 ns BBkW . (b)Bki )t HBT £, F & 8A— N ZHrH

TERHERAR, MEREZHET AN &ITHER.

fik v A8 6T AR (R Bk (B 5(a)), 2
o= fTo, Bk HENIRA I, B, Kok L) P2 5658
I=fL,, A —Fr A T BT LA XN AT

£9 (2 — <I(t)IT(2t+r)>’ i
% =0 B},
1
2) 0) = , 5
g i 6))

Y r5£0 B, FH AR RKE ©o<T,/2 B, ZBir M T &
LA XA TR LA £ 80 7= 4 kb SOk 8
RE, SEY T, BE.m HEH):

gP () =

o+ f—m

Lo —eniTo— (Ty =) < 7 < T,
<f—,1;+m ’
fig...mTo <Lt mTy+ (To — )

foz—_l"'mTO +(To —w) < t<<mT), +71

(6)

B ERTH, K HE TR ETEN =/
A, EME 5Cb) F EIfK L HBT W& 45 R pr
e BBARG),Y f=10, HELEM TN, T
B g @ @=1,ME 5 FHAFHE HBT W&



AXBE  ARN% BT B LB R « 5 .

SRR ESHTAN_MHETERERN 1 H—
£HZK.
2.2 BEFREHEXFH HBT XRER
FIA 1.3 WH{F3E MOT 5 FORT F B £ J7
F R — 50 R AR AR W RE S B B I R/ M K
i MR R T, 3 A% H SPCM [J#EFF X615 R
ARFETFH SPCM FF 5. B 7(2) F(b) FHESE
#tE S MOT 5 FORT WARFAKF S HBT %
BEIANPEFEFEEEAXRTHN_MHETERNES
R. NEFTUES, A ALEHEX FHEIET 65
254t ]

Detuning—5MHz,Cooling 105 p. W;Repumping
56 p. W,measuring time 1400s

~100 0 100 200
Delay Time 7 (ns)

(Fy=4) —6P;, (F.=5)RIE RN —5 MHz, K&
105 p W, R #liz % 56 oW B K4 T, MOT F #JE
FTHESRAEBRETRAE A FH_WMHETE
g7 (r=0)=0.09; %% FORT H AR FMZE L%
b mRHhiEtE MOT FEIAH[E, h T EAR B 3
JEF 6S,,(F,=4) — 6P, (F.=5)Z [ &k & AC
Stark $%%, TEBHE 1. 5 mK B}, AC Stark 3R %6 25—
20 MHz, SRPERA VX TR M = F
MTFEAZR, BARTNXERETENBTFHL
HFR,

2.5+{b} ‘ { FORT
. Total detuning—25MHz,Cooling 1%5 W W:Repumping 56 . W,
204 measuring time 3005,Ump:1;.5 mlﬁ

1.5
n
5 1.0
o

054 4 74

0.0 3 NNNNNNNNNNN ;JN

~100 0 100 200
Delay Time 7 (ns)

-200

Fig. 7 (a) The HBT experimental result of single atom trapped in the MOT. (b) The HBT experimental

result of single atom trapped in the FORT.
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文本框
重复频率<10MHz, 相邻方波脉冲间的间隔>100ns。
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Experimental Investigation of the Second-order
Degree of Coherence for the Various Light Fields

DIAO Wen-ting, HE Jun, LIU Bei, WANG Jie-ying, WANG Jun-min

(State Key Laboratory of Quantum Optics and Quantum Optics Devices (Shanxi University) ,
and Institute of Opto-Electronics ,Shanzi University, Taiyuan 030006 ,China)

Abstract; We investigated the properties of various light fields based on the Hanbury-Brown-Twiss (HBT)
experiment consisted by two single-photon-counting modules (SPCMs), one 50/50 beam splitter and the
Fast-Com P7888 card. Having experimentally investigated the second-order degree of coherence g?(z) for
the continuous-wave and the pulse lasers and the single-photon source generated by single atom, we
confirmed the experiment results by theoretical analysis. Specially, we have achieved a high quality of
single-photon source based on single atom trapped in the magnetic-optical trap and the far-off-resonance
trap with g® (z=0) =0. 09 and g® (z=0) =0. 08 ,respectively. Using the pulse laser and the single atom,
we can perform the triggered single photon experiment.

Key words: the second order degree of coherence; coherent pulse laser; single atoms; optical diople

trap
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