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« Where are we?
* Where do we want to be?
« How can we get there?

e Conclusions
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Where are we:

*  FIFI-LS has successfully completed 40 flights

« The instrument runs stable: >95% reliability, value increasing

« Sensitivity > at or better than original estimates fo

all wavelengths

78 in the red channel (~115 tm to ~203 um)
the blue channel 15t Order (~71um to ~115um)
n the blue channel 2" Order (~50um to ~71 ym)

55%-70%
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Where do we want to be: Sensitivity

Measured and Predicted Sensitivity Estimates
T T I T T T T I T T T

MDCF (Iy)

1 1 1 1 I 1 1 1 1 I 1 1 1 1 I
50 100 150 200 Klein R. , Fischer C.

Wavelength (um)

Scaled to 40 in 900s. That is a factor of 4//(900*4) = 0.067. @158um -> 0.47Jy

'FIFI-LS Options @ Workshop 21.10.2016



Spectral Resolving Power R (A/AA)

3000

2000

1000
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Where do we want to be: Spectral Resolution

Spectral Resolution Simulation vs. Lab Results

4 Blue 2 Order Data

A Blue 15t Order Data

A4 Red Data
"""" Blue 2" Order Original Estimate
— Blue 2" Order Fit to Data

"""" Blue 1s* Order Original Estimate
— Blue 15" Oder Fit to Data
"""" Red Original Estimates
— Red Fit to Data
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How can we get there: Sensitivity

Measured and Predicted Sensitivity Estimates
T T I T T T T I T T T

MDCF (Iy)

50 100 150 200
Wavelength (um) Klein R. , Fischer C.
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How can we get there: Sensitivity

« PACS entrance filter installed in FIFI-LS 2 cutoff @ ~51.5um

| visible Guider Optics 5 Blue Channel:
Telescope >—| . ! !
P (future option) EXCha”g?lab'e
Warm Dichroic : - Order Filter
(future option) ; Imaging > ﬂ Blue
' Optics “ Detector
Y R ReI?y > IFU I}Collim-atorﬁ Blu.e
Optics : Optics Grating
1 Entrance Window '
R Rl - short A
1 Entrance Optics: [| A e .
PHES | Red Channel:
i . Flip | |Re-imaging| | long A~ Collimator Red
i [K-Mirrorp» > . : »—— |[FU . <€ .
i Mirror Optics || ; Optics Grating
i i Cold Dichroic |
N * __________________________ I Imaging H Red
. . Entrance Filter i Optics > “ Detector
Calibration & Lyot Stop !
; Detector
Source i Filter

« Should be replaced - But how?

FIFI-LS Options @ Workshop 21.10.2016 res e
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~ Filter Options 1: Small Solution

 Replace entrance filter with a filter like the blue 2nd
order filter (47.5um)

Blue Channel 1% Order, 105[um] Dichroic

0.8
0.6}
S
>
£ 0.4
@Olll:
l_
0ol 205 to .44 > +50%
0 | | - | | | |
40 45 50 55 60 65 70

Wavelength [um]
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Filter Options 1: Small Solution

 Replace entrance filter with a filter like the blue 2nd
order filter (47.5um)

Red Channel, 105[um] Dichroic

S 0.6} E i
:g : 1 @0I:.83t0.76 > -8%
2 041 i 1 @CII:0.7810 0.71> -9%
= l l
0.2} E E

| | | | | | |
140 150 160 170 180 190 200
Wavelength [um]

| | |
?00 110 120 130
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Replace Entrance Filter with a Filter like the 2 Blue
Order Filter (47.5um)

50% Increased Transmission @ OIII 52um
10% Decreased Transmission @ CIT 158um
10% Decreased Transmission @ OI 145/m

Third order Spill @ 68um to 71um

und Technologie:

uuuuuuuuuuuuuuuuuuu
desDeutschen Bundestages




Filter Options 2: Big Solution

* Replace Entrance Filter with a new Filter with cutoff @
~40Lm

« 75% Increased Transmission @ OIII 52um
« ~0% change @ CIT 158um

« 11% Decreased Transmission @ OI 145um
 Third order Spill @ 65um to 71um

rd

'FIFI-LS Options @ Workshop 21.10.2016
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How can we get there: Spectral Resolution

93.3829 um line in spaxel 13, first order blue channel, 130um

T T e | T T

E Pixel 1
B ———Pixel 2 | .,
= : , N\ : | _ _ _piwel3 Iion vs. Lab Results
£ 075 : : B PO e ESURRUUO | EEERRREEE Pixel 4 | |
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How can we get there: Spectral Resolution

 Blue channel line spread function warped
« Red channel LSF is constant in pixel space
-~ Need to look for reasons in the optical setup

« Zemax simulations will be performed

« Optics will be aligned or redesigned according to
findings

FIFI-LS Options @ Workshop 21.10.2016 14



- AFE

[ Gefordert durch:
* Bundesministerium
A | fir Winschat
« BI/HIC ) A BBl | onemechoog e
-
aufgrund eines Beschlusses
des Deutschen Bundestages

Conclusion

* FIFI-LS works nicely and has already taken numerous
hice measurements

« There is always potential for improvement

* The sensitivity of the instrument @ the important
OIII line will be improved significantly in the near
future using new filters

« There is potential to increase the spectral resolution
and ways to achieve these increases are currently
investigated

FIFI-LS Options @ Workshop 21.10.2016
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