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1997: Laser cooling (Since 1986) (I :akEidE )5 JH 1)
S. Chu, B. Philips and C. Tonugui

2001: Bose-Einstein Condensation (since 1995) (F {8 [HE -1 5E45)
C. Wiman, E. Cornell, W. Kettler

2005: High precision measurement and Comb laser (since 1999) (H &1
FEHIDE)
R. Clauber, T. Hansch, J. Hall
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0 = Comb offset from
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D. J. Jones, S. A. Diddams, J. K. Ranka, A. Stentz, R. S. Windeler, J. L. Hall, S. T. Cundiff, Science 288, 635 (2000).
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(Jobs down and proposed since 2005)
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YRR BB time domainiy 5§

Ly

High peak power (compared to CW laser)

Fixed carrier-envelope phase
(good for selective or delicate pumping)

Femtosecond time scale

P"ﬂ W hkpAPRHRT

Examples:

Science 307, 400 (2005)

- Kr atom ionization rate control
Nature 436, 234 (2005)

- XUV comb

Nature physics 2, 327 (2006)
- Terahertz comb
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Y & frequency domainiy &

Wide-band
F, fixed to 1 Hz stability
High-resolution
I I 2N B IR M 3
0
Examples:
Nature 445, 627 (2007)
_ -> molecular fingerprinting, I, span: 16,00,000 MHz (9 nm),
Rapid- resolution: 1 MHz
wideband Science 311, 1595 (2006)

measurement = comb laser cavity ring down, C,H,, H,0, O,,
NH,, 210,00 GHz (130 nm), resolution: 25 GHz
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Optical frequency 4.5*104 _ cesium 6S-8S }
~150 Hz frequency uncertainty dipole not allowed transition
4 30 MHz
Opt. lett. 32, 563 (2007)
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F=4 — 6102
Journal of the Phyvsical Society of Japan
Waol. 74, No. W, September, 2005, pp. 2487-249]
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From: JHall @JILA

To: <wycheng@agate.sinica.edu.tw>

Sent: Wednesday, January 12, 2011 5:22 AM

Hi Wang-Yau

| like you first day of the New Year article in Opt Lett. Looks like some good results
from intensity measurements. It would really be neat to have the lasers
frequency-locked to a cavity when looking at the dispersion of the two-photon
transitions. | think that it should be a good S/N highway, but only if one is at shot noise
stability level. ... Anyway, it's certainly fun to play in the labs!

J
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Improved measurement of the shape of the electron

J.1. Hudson', D. M. Kara', I. J. Smallman’, B. E. Sauer', M. R. Tarbutt’ & E. A. Hinds’

26 MAY 2011 | VOL 473 | NATURE | 493

with 90 per cent confidence. This result, consistent with zero,
indicates that the electron is spherical at this improved level of
precision. Our measurement of atto-electronvolt energy shifts in
a molecule probes new physics at the tera-electronvolt energy

scale?.
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T A5k 2 He iR

(Nature 473, 10104(2011))
T+~ 2 4k

(Nature 466, 09250(2010))
0T 2 KR

(Science 275, 1759 (1997))
FHRITLA M

(Nature 463, 08776 (2010))
ERFE R 2 R

proposed, Phys. Rev. A 79, 054102 (2009)
9% 2o 1 B

proposed, Phys. Rev. A 59, 230 (1999)
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B Z YRR (2005~2015)

—= BksEe 3 § K i (Review of Scientific Instrument, 2005)
—#7k 47 #& # (Optics Letters, 2007)

—#738 %42 § 5 (Applied Phys. B, 2014,2008)

—47 & #3245 sk 3# (Optics Letters, 2011)

—R 3 B8 T %8 $9E & £ R(Optics Letters, 2013)

—fEk 3 3 F e % (Physical Review A, 2015)
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Fluorescence (Arb. unit)
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Probe CPT signal by CW laser

P-I Loop Lock-in .T.S.
| . AOM
c.%.if;;m *'—C Power —f—C Cs Cell ——
PRS Stabilization Detector
124 i
EOM Fibex
4.6 GHz
Modulation
B - 33 423
0.434000
0.432000
0.430000
0.428000
0.426000
0.424000
0.422000 : : : :
69.000000 69.500000  70.000000 70.500000  71.000000 71.500000




Cesium atom 6S5->6D two-photon transition as a frequency reference
on 884-885 nm wavelength regime

Locking laser to cavity Significance:
Pl Loop
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Figure 1: Trapping laser system optical setup.
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