_'Z;tfiita?fnpagne, Jeremy Neveu, Marc



2000

1750

1500

1250

1000

750

500

250

Allituge |deqg]

Film of the night 2019 :

1500

0 500 2000

1000

— Sun
Moon
hd_116405

Star magnitude (mag)

-12-10-8-6-4-2 0 2 4 6 8 10 12

Hniire fram Midninht (France-Pir dir Midi)

le—11

HD116405

02-15 - 02-16

t

None HOE
286) :: TIM_20190216_051424_679 :: z = 1.05

v

=)

)

<

X

=

o

Q po ) <
0 I Q [e] \=) v
T T T T T T
300 400 500 600 700 800 900 1000 1100
A [nm]
Star magnitude vs date
-15.8 ¢+
-15.9 . :
-16.0 1+ P 3 . i
e \ \ \ . .
-16.1 4 L SR 4
-16.2 4 ../ 5 4 a“,f'
T T T T T | = T
15-23:00 16-00:00 16-01:00 16-02:00 16-03:00 16-04:00 16-05:00
date (1ITCY 2



2000

1750

1500

1250

1000

750

500

250

Allituae |aed|

Film of the night 2019 : 02-15 - 02-16

0 500 1000 1500 2000

— Sun
Moon
hd_116405

~

Star magnitude (mag)

-12-10-8-6-4-2 0 2 4 6 8 10 12

Haniire fram Midninht (Franca-Pir dir Midi)

5 le—11 HD116405
None HOE
{ 0)::T1M_20190215 225550 _730:z = 1.55
4
»
5 3 F L
[a)] ] g
S. / 3
524
[V
1 d ™
Q N <
=+ = Z |90
2 T S S — SRS
0 T T T T T T
300 400 500 600 700 800 900 1000 1100
A [nm]
Star magnitude vs date
-15.8
—-15.9
—-16.0 -
-16.1 -
-16.2 1+
T T T T T T T
15-23:00 16-00:00 16-01:00 16-02:00 16-03:00 16-04:00 16-05:00
AdAata (1ITC)

3



magnitude (mag)

cache Telescope repointing Supposed to

removed I | be a a Dome problem

& tel. repointing | star Hpagnituue vs date
|

: I
I
I | I
= 750 ' : .
x
: . 1
o | E o &£ e
S 500 DR A 5 > i | »/ ‘
| | 1 | . [ | | | |
| - I L /
. | ! |
-15.64 Companion I I | 7
. | B
star magnitude |! - l /
~15.8 | | [
I | i
. |
. . | I
~16.0{ A\ | :
[ & .~o| : | ‘
I .
~16.21 e v | ! ~ee? |
I I I
- I I I
~16.4 ,
' : |
T T I T t T T T T
I | :
— 500 - I I |
= | : I L e
> * - 1
R AP | : . | R
13.90 00.90 I o Q© 1 S Q© : © Q© o Q© 4 Q@
ol O’ e lyo | Ao’ Ao’ Ao’

date fUTC)



Star/Bkg magnitude (mag)
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Sky Background radiance at A=400 nm (libradtran)
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Photo-Spectro magnitude comparison

Comparison of magnitudes : Star Photometry - Spectroscopy
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at A =400 nm

Dome Vignetting ?

cachein
0.6 Spectro/Photometry magnitude comparison for A = 400 nm (spectro data)
' ' L.
—
( A y  Telescope Telescope . 3 !
()
. o o s,
tracking repointing .
0.4 - . . . -
% - drift
\v % - . .’
0.2+
0.0+
-0.2
« star photometry
0.4- * spectrometry A=398 nm
i Rayleigh correction forA = 400 nm
-------- Rayleigh correction for A = 500 nm
-------- Rayleigh correction forA = 600 nm
-0.6

T T - T T T T T
02-15 23 02-16 00 02-16 01 02-16 02 02-16 03 02-16 04 02-16 05
date




Relative magnitude (mag)

Photo-Spectro magnitude comparison
at A =400 nm

Dome Vignetting ?

cachein
0.6 Spectro/Photometry magnitude comparison for A = 400 nm (spectro data)
. = T .
——
: ! ,  Telescope Telescope ' 3 :
5 0 - 7,
tracking repointing .
0.4 & . X -
i ' . dr|ft
\QM'. < ‘ . . . 'C
L ’
LI J L™
0.2- . 4 o=
% » . .
"'\ \ ~ N T .
@ . w ° :':* * .
..... o? o... ; ’ a
: e os A [} 1 N .8 .
00 n '. i :':'i:'i::::.’x::.‘.‘.‘f.’.‘.‘.'.'I.'I,'I.'.'I.'.'I.'I.'.#..'fl.'.'.‘.‘ ff.'.'fx.’I?Z.’.’;.’ZI.'A;.‘,::J:"
~~~~~ WP e eeerrnsttttrrtttttttnnagectsannnnnn Sasseses p eesTassssannnnsnnnnesse
- ®, * .o :‘.. * .
‘Y ) 0: » ..
> ) oo
—0.2
e star photometry
0.4 * spectrometry A=398 nm
B Rayleigh correction forA = 400 nm
Rayleigh correction for A = 500 nm
Rayleigh correction forA = 600 nm
-0.6 T T - T T T T T
02-15 23 02-16 00 02-16 01 02-16 02 02-16 03 02-16 04 02-16 05
date

10




mag

2000

radius Selection of

Bouguer lines = oopbes star position

7 in hologram in

airmaSS 1' 12 fiducial region

750

0.2 E
x4 S e Rayleigh correction for A = 400 nm
. (..ii; > e Rayleigh correction for A = 500 nm
0.1+ PhOtometry * order 0 00 20 s0 70 1000 150 100 1750 200 RayleithorrecZonfor/\=600 nm
_L @ star photo
g 0.0+— = '"_“'"'"_.'.”” """""""""""""""" + S
—0.1 |
-0.2 T T T
1.00 1.05 1.10 1.15 1.20 1.25
spectroscopy
0.20
-~ 398 nm
-~ 498 nm
0.15{ Spectroscopy : order 1 -+~ ss8mm
N $or
0.05
0.00
—0.05 1
—0.10 . .
Compatible with no change but reduced
—0.151 . .
level arm in airmass
-0.20 . T T T T

1.00 1.05 1.10 1.15 1.20 1.25
airmass



Lessons learned

Hologram is not translational invariant by
construction

* Moderate Telescope pointing&tracking is
required at about 20 arcsec accuracy or better

* Use cache with appropriate geometry

Open question

Flat cube with Hologram in Beam ?

NEED more observations with good nights, good telescope
to derive atmospheric effects
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Altitudes, Observing site coordinates:

shzg™ ghza™ Fhzgm™ ghzgm

0.1422E 42.9364N, 2876 m above sea level
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Proceased: 2019/02/11 at 09:44:07 UT. lsnac Newton Group of Talescopes, La Palma.
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Altitude [deg]

hd 116405 and Moon during night 15 to 16 February 2019
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Relative radiance vs wavelength in libradtran
(clear sky — no aerosols, earth albedo 50% (earth ice),
moon zenith angle 30°, azimuth 0°)

A =400 nm A =500 nm
180°
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4 0.0544 / 0.0354

600 "l +60° [ 0.0345 60° |- ol +60° 0.0220 -60° [ "l +60°
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o

Example : A= 400 nm, radiance(6=0 .14 mw/m?2/sr/nm,

radiance(6=9

(o]

O ~—
I
n o

0.2932
0.2635
0.2339
0.2043
0.1746
0.1450
0.1154
0.0857
0.0561
0.0265

0.04823
0.04337
0.03850
0.03364
0.02878
0.02392
0.01905
0.01419
0.00933
0.00446

0.55 mw/m?/sr/nm Libradtran uses

solar irradiance



Relative radiance vs wavelength in libradtran
(clear sky — no aerosols, earth albedo 50% (earth ice?),
moon zenith angle 80°, azimuth 0°)

A =500 nm A =600 nm
180° 180°
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0.1985 0.1379 0.0543
° 01151 0.0787 0.0322
0.0316 0.0195 0.0101
=5 =

Example : A= 400 nm, radiance(6=0°) = 0.22 mw/m?/sr/nm,

radiance(6=90°) = 1.13 mw/m?/sr/nm
Stray light increases in horizon direction by a factor 2 between start/end of run Libra(?tran uses
Ratio between max radiance / min radiance : factor 10 solar irradiance



Star magnitude vs X

Star Trajectory
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Efficiency for order 0
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