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XY-Scanner Setup
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Sum of many measurements at different
positions should give similar results

Light source portable

Calibration on- and off-site possible

Steerable light-source moved in
front of the aperture

Y-axes fixed at telescope

X-axis with light source and
electronics removable

2 X-axes per building
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Calibration Light Source

Exit Port

spectralon

» Ulbricht sphere by Labsphere (@ 5.3 inch)
 Lambertian light source

* 3 Roithner Lasertechnik UVLED365-110E 08 / ~
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March 2020 Campaign

* Interrupted and discontinued right after the start

* 3 new systems installed at CO
* No calibration measurements performed in March 2020
* |Issue(s) with WiFi communication not resolved

4 o Chrlst;ib Shafer,LTPMeetlng, May 2020 | - AT

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnn



Status at the Observatory

Installed / KIT Olomouc CB
Meas. ready sphere sphere
LL3 Mar 19 X X (X)
LL4 Mar 19 X X (X)
LA3 Mar 19 / Nov 19 X
LA4 Mar 19 / Nov 19 X
CO1 Mar 20/ ??
CO2 Mar 20 (almost) / 2?
Co3 Nov 18 X X
co4 Mar 18 X X
CO5 Nov 19 / Nov 19 X X
CO6 Mar20/??
HE1 Nov 18 X X
HE2 Mar 19 X X
HE3 Mar 19 X X

In total 13 systems
Christoph Schafer, LTP Meeting, May 2020 &‘(“



Absolute Calibration

Results are preliminary
No errors taken into account

Assumes ideal Lambertian light source which is not valid for the used
integrating spheres

* Sphere calibrations 10
. —~~ 1 — Standard Calibration (Cal A), Nov 2019
pe rformed in QD) 1 — XY Calibration (KIT sphere), Nov 2019
Wu PPe rtal < 8 _ — XY Calibration (Olomouc sphere), Nov 2019
\ .
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Collimated Beam (CB)

Measure the PSF for telescopes

Light scattering on dust layers on mirror

Developed by the Olomouc group

First test measurements performed /
in November 2019

 Measurements were planned for interrupted and
discontinued March 2020 campaign

Christoph Schafer, LTP Meeting, May 2020 A\‘("



CB Test Measurements
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CB Test Measurements

position: 18 on mirror: 0.0, -20.1 Event
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CB Test Measurements
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CB Test Measurements
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signal per pixel p; = dI/dA

ZriSr pl/z pi

J(r)

position: 18 on mirror: 0.0, -20.1 ¢ G hOSt
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CB Simulation
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CB Simulation

Sum of all positions Event
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Conclusion and Outlook

Further measurements ongoing

Explanation For the ‘large-signal’ ghost

HeCo CrossCalib

Long term aim:

* Install vertical axes on the remaining telescopes in 2020, 2021, ...
 Determine calibration constants for all 27 FD telescopes

* regular calibration campaigns

Christoph Schafer, LTP Meeting, May 2020
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Backup

Christoph Schafer, LTP Meeting, May 2020



ADC / 1000
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XY Scan Procedure

Hexagonal grid 1o
6 cm spacing
~1700 positions 0o

45 min per run N
3 telescopes per night

-0.5

-1.0

Pulse finder:
* trigger: 0.5 of max

* Duration until below 0.25 of max

 For 4+ time bins

-1.0

-0.5 0.0

: : — pixel: 1, (col,row)=[1, 1]

5 pixel: 209, (col,row)=[10, 11]
0 — pixel: 83, (col,row)=[4, 17]
— pixel: 335, (col,row)=[16, 5]

15 ~ — pixel: 440, (col,row)=[20, 22]
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0.5
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1 1
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Improved Light Source

Standard sphere Improved sphere by the Olomouc group

See talk of M. Vacula from the Nov 2019 meeting

Christoph Schafer, LTP Meeting, May 2020



Absolute Calibration
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Long Term Stability at LL 3 & 4

XY calibration

Std. Calbration CalA
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Long Term Stability at CO 3 & 4

XY calibration

Std. Calbration CalA
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Long Te

XY calibration
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