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Motivation

Potassium setup:
The AUFRONS (Ultra cold atoms in nanostructured optical potential) project aims at building near field b

optics / Ultra cold atoms hybrid systems to achieve stronger interaction between solid state and cold atoms

physics. One of our goals is to manipulate cold fermionic species at the vicinity of a surface. L aser Diode PPLN T A}(?Kms
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Acetylene Spectroscopic Parameters

Lines of interest for Potassium cooling (D1 and D2) using acetylene

e S = Spectral line intensity (cm™'/(molecules - cm™) [2]
(C,H,) [2]

N - y

-20
x 10 wavenumber  Column density

P

e Optical Density is given by |OD=Sxline profile X T
B

Doppler FWHM = 472 MHz

o — -
o = N A

+ I I 5 Hz

pressure transit

—
N

(234 kHz/ Pa)x P

"~ pressure
ol - 0,19 |2k,T <t radi
‘ ‘ | | L i T , Wowaist radius
0 | Jd 1) ol aludisly el 0 C2H2

1510 1515 1520 1525 1530 1535 1540 1545
A (nm)

27&1}1,[)2 (nm) ACZHZ,PZ@JPH (nm) Frequency Gap (GHz) Fiber Cell [4]

-
N

Spectral line intensity (cm™'/(molecule - cm™)
-
(@)

D1/P24 Transition 1540.2106 1540.125 11.456 Lﬁﬂgth = 7/m
D2/P14 Transition 1553.402 1535.461 7.022 MED = 22 um
=
P=06Pa @
=
Bulk Cell [ = 6MHz 0 _ signal
ot igna
_ o - |
| . ‘ | | l ‘ 0.65¢ — Gaussian fit
[’ = 22MHz - —— Lorentzian fit
Doppler signal meas
o Sat Abs Amplitude: 16% of 0 =05 10 15 20
/\ 4l | Doppler Laser frequency ramp (GHz)
Lock in I il “Hh ]
e oo ik TR S P =20m
T PTTet H y » wm,’ _ sat 2 W [5]
BOXING
PD2 PD1 — free space beam photodiode djgital
shotodiode ‘ fibered beam (\ os1lloscop ©
A.C WwIres
| r _- A2
VA = {
AOM PBS
[3] > : CDEA acetylene
= - ™ 50/50 fibe
Ftot = 188 kHz z 1533 nm optical o
Doppler FWHM — 465 MHZ E T | diode 1solator [U.p to 33 dBm] I M
— < al;
P=0,12Pa -02} | - : [10 mW] i I
Length = 7m ' T s ' A2 AN2AN/4
Waist = 0,0 mm
Perspectives References

F : : 1] T. Tiecke. Properties of Potassium. http://www.tobiastiecke.nl/archive/PotassiumProperties.pdf, (2011).
xperiment : -
. , 2] HITRAN. Data base spectroscopy

Comparing bulk and fiber cells 3] 7. Hald et al, Opt. Lett. 19(3), 2052-2063 (2011)

Herriott Cell 4] M.Triches et al, Opt. Lett. 23(9), 11227-11241 (2015)

Comparing the setups with ®’Rb reference via frequency comb 5] J. Henningsen et al, Opt. Exp. 13(26), 10475-10432 (2005)

Application for Potassium cooling

Collaborations
: . t/ N |
Acknowledgements UNIVETSILE ~ Xlin:
= BORDEAUX cécion Fetah Benabid, Benoit Debord, Thomas Billotte

N lle-
Aquitaine CMNES



	Slide 1

