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Cavity Ri ngdown rem nder:

Light in R > 0.99 Light out
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Desi gn consi derations: LI GHT SOURCE

[ Need a coherent light source -> tunable helium cooled IR
diode laser system (laser Components L5800)

A=4 -16 um
low power ~ 0.1 mW
narrow band width (5-100 MHz)

[1 Alignment and laser characterization are tricky -> invisible
beam need IR detector
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Mode charts at 36 K and 40 K:
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The rel ative | aser output power is a function of the |aser current
the grating position at a constant tenperature
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| R beam profiler:

Beam det ecti1 on devi ce

Det ecti on area =
0. 01 sqg.cm

Max. spectr al
=4, response at 14 m
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Beam profil es:
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Mode sel ector device perfornances:

mirrors not suitable for laser beam

15 F size
10
3 E s} laser power reduced by 4 at the
g g of output
: 2ot
§- 5 1oF
-18 L_n_ S5 0 &6 10 ._m. .._m..._m ..__”_ ”.u, _u__ m ._”u 16 _Bcﬂo<m3m3.ﬁw C:Qm—.
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-use of flat gold coated mirrors
-enlargement of device apertures
-better knowledge of the laser
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Desi gn considerations: CAVITY

[0 Use of a stable confocal cavity, i.e R=d

[ The two ZnSe high reflective mrrors nust be far awe
from the discharge

[0 The Free Spectral range shoul d be:
C

—>50MHz - > <].

2d d<1.5 m

[0 The cavity |length should match the | aser wavel ength

[1 The mrrors should be in the vacuum vessel
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The mrrors:
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Axl al and transver se nodes:
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Use of a CO laser
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Laser di ode contr ol
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Experi nental set-up:
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Optical cavity characterizati on:
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Measured with CO | aser

F=1000
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Det uni ng the | aser:

Laser detuned 30 MHz ca. 5@s

Ri ngdown ti ne:

| r=1.2us

=-0.00001 000000 0.00001
Time (=)

Cavity node with and w t hout detuning
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Resul t s:

Spectroscopic Rindown measurement
of an absorption line of CO
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Resul t s: €O Absorption Line + Gaussian Fi
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Resul ts: CO PRESSURE DEPENDANCE
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Perspective: TIMe RESOLVED NMEASURENENTS
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| nprovenents: LASER CHARACTERI ZATI ON

Beam intensity vs IR detector position

IR detector X position (mm)

19K

beam intensity vs IR detector position

IR detector Y
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Laser beam di vergence angl e evol ution towards tenperature

d Divergence angle evolution with T
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IR detector is ~2.5 cmfrom|aser active regi on out put

di ode #1
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Position of the active region inside the cold head:
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I nformati on needed for further experinent:

[J Laser intensity needed inside cavity (related to the saturation paraneter)

[0 What do we want for a | aser beam shape: elliptic or circular?

[0 What tenperature of operation should we work at (related to the node chart
node mat chi ng) ?

[0 Pressure in the col dhead appears to be quite high. Lowest tenperature
reached in the past used to be better (12K instead of 19K currently).

0 Wuld it be pertinent to buy a new | aser (4 kEuro)?
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Concl usi ons:

[] The CRDS at mid-infrared with a cw | aser di ode does work

[0 At that point, the detection linit for X5m3

[l Time resolution is around the nillisecond range. Can probably be inproved
t he m crosecond range

[1 Sensitivity (prelimnary):

nol . =107

First CRDS user meeting - 10/16/2001 - Tu/E



