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Fig. 1. Schematics of the mechanical setup of the grating-stabilized
diode laser system.

L. Ricci, et al., Optics Comm. 117, 541 (1995)

4/43



ECDL® B 1E41

A

FERL—H—

3 7
N

Out put {745 F

RIVFIEF



FIL3d

RFAEDEE

Features
HL6738MG
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@Ruhr Uni.
Germany 20094

ICP mode
RF power 1 kW
Pressure 0.1 Pa

FWHM 1.1 GHz
Temperature 540 K
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Coulomb Coupling Constant

e —

q Charge
g, permittivity of vacuum
s Boltzmann’s constant

2
q k
~_ Coulomb Energy _ %72’8061 I Temperature

- Thermal Energy k BT Wigner-Seitz radius
= (4m/3)™""

Q

n number density of ions

[ << 1 NIRRT R EEGE
Process Plasma #7=10"cm>,7T=10°K - '=10""

Fusion Plasma 7=10"°cm> T =10°K —» [=10" << 1
Solar Corona n=10°cm>,T=210°K > [ =10"

JARE W Strongly coupled plasma

Dusty Plasma 7=10°cm™,T=10°K,q=10’xe — I" =200
Laser Cooled Plasma 7=10°cm™,7 =10 ~10°K— I'=10° ~107
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Different screening mechanism results in

1Impact parameter b

I 9

Weakly coupled plasma

Strongly coupled plasma

by = A =&k T / né’ b =a=(4an/3)"

[ net ) , Il
(5) {m-}“%) v W2mmaa’ T

S. Ichimaru “Statistical Plasma Phys Volume I” 13,43
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Where is the border of elementary process?

Strongly Coupled Plasma
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Linear RF lon Trap

Ca Oven

—
N

Ca plasma

Vir 120 ~ 200 V | Pressure 1x10719 Torr
Q 271 x 2.8 MHz | Confinement 10s - days
Veno 5 ~ 60 V | lon species 40Ca*
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Different screening mechanism results in
different Goulomb collision frequency

i

1Impact parameter b

I 9

Weakly coupled plasma

Strongly coupled plasma

by = A =&k T / né’ b =a=(4an/3)"

[ et ) , Il
(5) {m-}“%) v W2mmaa’ T

S. Ichimaru “Statistical Plasma Phys Volume I” 29,43
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Strongly Coupled Plasma
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Where is the border of elementary process?
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D. O’ Gonnell, et al, J. Phys.D: Appl. Phys. 41

(2008) 035208.
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Plasma production: Electron cyclotron resonance

Size: $30emx200cm
Microwave : 2.45GHz

Input power: 250W ~5kW
Magnetic field: ~ 0.11T

Gas presssure: 1xX102Torr (Ar)
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+— (ECDL)
HHA:16 mW
KE:696.73 nm
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« M. Aramaki, et al., Rev. Sci. Instrum. 80, pp. 053505-1 - 053505-4, 2009.
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L. Allen, et al., Phys. Rev. A 45, 8185 (1992)

PHYSICAL REVIEW A VOLUME 45, NUMBER 11 1 JUNE 1992

Orbital angular momentum of light and the transformation of Laguerre-Gaussian laser modes

L. Allen, M. W. Beijersbergen, R. J. C. Spreeuw, and J. P. Woerdman
Huygens Laboratory, Leiden University, P.Q. Box 9504, 2200 RA Leiden, The Netheriands
{Received 6 January 1992]

Laser light with a Laguerre-Gaussian amplitude distribution is found to have a well-defined orbital an-
gular momentum. An astigmeatic optical system may be used to transform a high-order Laguerre-
Gaussian mode into a high-order Hermite-Gaussian mode reversibly, An experiment is proposed to

measure the mechanical torque induced hy the transfer of orbital angular momentum associated with
such a transformation.

PACS number(s): 42.50.Vk
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L. Allen, et al., Opt. Comm. 112, 141 (1994)

15 November 1994 r———

OrTICS
COMMUNICATIONS

ELSEVIER Optics Communications 112 (1994) 141-144

Azimuthal Doppler shift in light beams
with orbital angular momentum

L. Allen®, M. Babiker?, W.L. Power®

® Department of Physics, University of Essex, Colchester CO4 35Q, UK
b Opiics Section, Blackert Laboratory, Imperial College, London SW7 2BZ, UK

Received 20 June 1994; revised version received 15 August 1994

Abstract

We show that an atom moving in a light beam with orbital angular momentum experiences an azimuthal shift in the
resonant frequency in addition to the usual axial Doppler and recoil shifts. For a Laguerre-Gaussian beam characterised by
an orbital angular momentum quantum number [, the shift is [V, /r where r is the radial atomic position and Vj the azimuthal
component of velocity. The predicted shift could play a significant role in interactions between atoms and standing light
fields in cooling experiments as well as in ion traps.
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