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Objectives:

» Modelling the atmosphere of Hot Jupiters
» l|dentification of the diffuse interstellar bands (DIBs)

Transformed Pocket Rocket % Cavity ring down Spectroscopy

. e ultra-sensitive technique
675 m optical path
high-finesse optical cavity

* capacitive electrothermal plasma

* radiofrequency (13.56 MHz)
electrothermal thruster (RFETSs)

. Power: 30 W * IR spectrum (1.5 um range)

. . * fibered DFB butterfly laser diode
 Supersonic plasma expansion

e D._:0.5mm

laser"

* High vibrational temperature (several 1000 K)
180 s

- Tr ;
* Low rotational temperature (several 10 K) Ring-down

e Resolution max.: 104 cm-1

.

Cold bands only
(molecular population is
mainly in GS)

6050 6100 6150 6250 6300 : 5987.5 59¢ 859086.5 5986:.6 5486.7 598¢.8

T=15K

Alpha

g #10° _- _ #1072

s-] = 2000 K | T=2000K Overcrowded spectrum

(super lines)

S /cm.mol™
o N I

6100 6250 6300 5987.5 59885986.5 598¢.6 5986./ 598(.8

GS depopulated (low cold
Tt =15K ' ' band intensity)
T, = 2000 K High vibrational levels

| thermally populated

Alpha

6100 6150 6200 6250 6300 6350 5986.5 5987 5987.5 59¢8°986.5 5986.6 5986.7 5986-8(|nten5e hot bands)
Wavenumber /cm™ Wavenumber /cm‘1 Wavenumber /cm ™
Simulated spectra of CO Experimental spectra of CH,

h 4

Oscillations 50 Hz

1))

Novel geometry:
rectangular cross-section
Large flow rate:
decent signal for CRDS

p = (Gas input

Supersonic expansion

Plasma exit

Platypus pocket rocket

To do:

» Characterisation of the plasma plume with N,
» Establishing spectral data of molecules (CH,) at highly excited vibrational states
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