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Looking for the best place

Calar Alto IS the best place

Agreement between Spain and Germany (10% to 90% funding)
1,23 mT first light and official inauguration

2,2mT first light

First light Schmidt Telescope

3,5 mT first light

MPIA 50% CSIC 50%

MPIA 0% CSIC 50% Andalucia 50%



Technical evolution Schmidt Telescope:

* 1980 -1998 with Photo plates, many technical problems due old
electronics and mechanics

* 2014 -> Complete renewal of electronics and integration of the
first CCD camera (SBIG ST-10 2184x1472 pixel) by CAHA

* Fullrobotic mode driven by scripts
* 2015 ->Main observer are ESA for NEO’s

* 2020 ->INDIGO Observing Gui, which allows to integrate
hardware drivers for easer integration

* CAHA develops its own drivers for non commercial HW, which
will spare time

* Newer cameras:
. Finger lakes proline PL230 2016 —> 2025
EIEE ° Moravian C5S150M ( CMOs 14208x10656 pixel) 2025 ->
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Technical evolutioh 3,5m Telescope;
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- Or@mally linear amplLfre// tra |sto ascades /

- The telescope was like a computer WI/an 1 km long data bus!!

B e

- Many electrostatic problems in dry days

- No spare parts available / // ! /

- In 2004 Zimi/Wolf (Mpfa)/and CAHA@f worked together to
renew the 3,5 mT electronics

- New drivers from Delta Tau

_5NewVME computers
\

- Coude mode decomisioned

-
.
e



Technical evolution 2,2 m Telescope:

PLC1 MO

- New touch panel for Engineering
- Refurbishment for electronics, motors and encoders
- New controller based on PLC’s and industrial drivers

- GUl based on INDIGO | : . -

- Automatic dome safety system for all domes

© Calar Alto Observatory Schmidt Telescope = o X

ST 02:06:14.0 ut 09:43:47.0 JD 2000.0

RA 02:06:13.9 DEC 37:13:26.7 HA 00:00:00.0

Start Up

Az 0.0 El 90.0 AirM 1.00

Shutdown

M1 Cover

DomeAz 3597 D-Slit Closed Focus N.A.

2025-05-30 11:43:28,915 - INFO - Connected to server schmidt.caha.es:7624.

2025 INFO - Server schmidt.caha.es:7624 for Calar Alto Schmidt MOUNT is online and available.
2025 INFO - Calar Alto Schmidt MOUNT is CONNECTED to server schmidt.caha.es:7624.

2025 - INFO - Server schmidt.caha.es:7624 for Calar Alto Schmidt DOME is online and available.
2025 - INFO - Calar Alto Schmidt DOME is CONNECTED to server schmidt.caha.es:7624.

2025-05-. INFO - Server schmidt.caha.es:7624 for Calar Alto Schmidt FOCUSER is online and available.

2025-05-30 1
2025-05-30 1

ERROR - Calar Alto Schmidt FOCUSER is DISCONNECTED from server schmidt.caha.es:7624.
INFO - [Calar Alto Schmidt MOUNT.HYDRAULICS] Switching Telescope Hydraulics ON.

2025-05-30 1 INFO - [Calar Alto Schmidt MOUNT.HYDRAULICS] Telescope Hydraulics ON.

2025-05-30 1 7 - INFO - [Calar Alto Schmidt MOUNT.DRIVES) Telescope drives ON.
Messages 2025-05-30 1 INFO - [Calar Alto Schmidt MOUNT.MOUNT_PARK] Telescope mount unparked

2025-05-30 1 INFO - [Calar Alto Schmidt MOUNT.MOUNT_PARK] Telescope mount unparked




Technical evolution Instruments:

A bit of history:

1976 - 2000: Photographic cameras! Chemical developing on site
- 1976 -1980:” Bildvertarker”, first non photographic images

- Autoguider 3,5 mT with cathodic tubes and light amplifiers

- 1977 -1988: Reticon (LCD array)
- 1990 - Today: CCD

- 1998 - 2007 Magic first IR detector




Actual Instruments 3,5 mT: \

-Carmenes 4

/
Improvemgnts inRadi lVeloo/lty 20r(é(/100m/s ->2024(~<10m/s))
Interloks, data acquisition Scada and Grafana
R ProportlonalV,alves in state of/On/Off Malves
Several new Pl coﬂtrollers and flow meters
——
- New AG Guider for all 3 telescopes (Developed around 2013)
Motor Drivers from EPOS /Op
Cameras with USB connection
Computer near camerain Cass

- O2K (2003 >) 22 Years old and stlll grate SC|ent|f|c results




Actual Insftrur\nlen*ts 242 'mT:
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Cafos (1997 ->): until now28 Years fullyopera/onal/ /

New ROE (2008) 7 /

N:Wsh utter(2008) /

New GUI =

But still orlglnal L MCU and Lamp unit / '
— ; \

Astralux:
Andor Camera

(IA197x, old CPU for Filters still operational!!)
old spare Pc from EBAY!!! /O

Improvements by Felix Hormut 2025

,‘/

New detector (2019, first light 2024) ?

New interlock for safetweﬁf)__ e /./,/_

Panic:
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Actual Instruhﬁeﬁts 1,23 mT:

N\ = / |
1A 197x®ld CPU for filter v¢heels st)/l operz/tlve /

N S
AG Guider (2013) 72 / //
=

RERCED— ///

Clear tendency to industrial CMOS cameras:
ASI 461 = /
AS| 478 (finder 1,23 for planetary)
lkon XL (Andor)
ASI 6200

SWIR camera

i
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The néar future: |
— / /
Marcot: =57/ / ,
Collects light from] cheap commerc:| te e copes In one single mountlng /
— DirectImagin: /
P =t-Tel g telesé)pe has hIS whn camera (Commercial Cm;és
The 7 images are combmed to add light
~_Spectroscopy: 7[
bfe

This single fibre will bee proje e/d toan spgctrograph (MUSE from ESO VLT)

-

There will be an Photonic lantern (under developi
The light form 7 telescopes will e/adde an |x;:yé only one fi

Minor upgrades:
Rotator for Cassegrain 1,23 mTe/
Cassel camera tests (Curved detector)

Old instrments but only < 3% faliures g

This means a VERY GOOD TEAM WORK, 1A deyetdf:e
and results, Instruments older than 25 years sti




Helmling 2025
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AA(L1:1,4) 40600

90,00

Sensor

52,40

Sensor

$76,20 (3 in)

179,70

Plano de referecia para BF (Soporte CAHA)

Para roscar en soporte CAHA)
3-20 UN - 2A

0,00

106,00 (BF ASI461MM Pro)

97,20 (BF C-RED 2 ER)

Disefio de Revisago por Aprobado por
FLAG

F«ml

Facha
17/09/2025

AstronSCIENTIFIC

EstudioProyctoCA4

Proyecto. Tel 1.23 CAHA |

Edicidn |

Haoja

1/1

T 7 ZP

3 I 2

I

Rotator for 1,23 cameras at Cass focus




19 Fase

L

- Objectives: Should be fast to implement and cheap 59-339995

(the main aim was to demonstrate we can!) peopes o2 T

- Camera: CCD SBIG ST-10 (2184x1472) gl ur:[15:41:32]
- Interface console: PLC + SCADA ~a: [07:22:38) oec: [90:13:03 | ua: [00:00:38

- Dome Guiding
-  Manual and remote modes

T. Az: T. Elv: |37 I DOME Az: I 357.9 |

Orivers Handset DOME Auto DOME 8¢ DOME Light

Tracking
@@@@@ ®@ 0 O

Modbus




Local Remoto

- PLC + Axes and Drivers controllers Touch
. . SCADA Script
- Motors Substitution (Alfa y Delta) - -

- Focus Motor substitution

- New Observing Script

. . . Modbus/IP Modbus/IP
- Integration of the main meteorological system
- New detector Proline PL230 (2048x2048) (40°x40’)

PLC
Mitsubishi ROBEN_CPU
Axes Controller
PLC tasks Script tasks Mitsubishi RD77MS4
Sidereal time calculation Developed in Python
Time Synchronization (SNTP) Converts observing files (XML)
Celestial coordinates calculation Observing verification
Motors Position Convert Coordinates J2000 to actual

. . date
Pointing Modell nizizs EIECLishien
Atmospheric correction Motor + Motor + Motor +
Remote ON/OFF Encoder Encoder Encoder




Some pictures




Pointing modell
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R 50.0 50
areses " aresec
L, bins bing

GaHA Schriidt 2018/07,/22 GaHA Schmidt 2019/10/10 Teat

dD ds dz dr ds dz dr
182.58 56.55 96.55 66.32 117.13 8.37 7.68 11.35




39 Fase

New detector Moravian (14208x10656)
Camera + AutOgUIdlng Software |_ ........................................................ _
New control GUI de (INDIGO) Hardware ' | Drivers Software

Script integrated in INDIGO [
3| PLC Controller éMudbuslP ——H—>| Schmidt dome driver I.

Schmidt focuser driver

1 o .
INDIGO Framework S moee e

INDIGO b |
on use t ‘;I Schmidt guider camera driver

Multiplatform Standard ~ j—

Schmidt Technical Tool

LAN
(INDIGO bus)
|SON, XML

LA

ESA SCM Script

. : e T _
Unified Interphase for all devices | senvdor INDIGO (agschmict)

: —— = — |
Message interchange JSON or XML i}

; l
Offers an Hardware abstraction layer 2t p[ st - comersirver ||

5B iI Schmidt instr. filter wheel driver +

i
i
i
i
i
i
i
i
i
i
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i
i
i
i
|
i
i
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i

I servidor INDIGO (instrument) CAPTAIN (Calar Alto Software Platform)



MUSE ESO VLT

Figure 1: IFU composed of ISS, SPS and DV

- nn

}  Spectrograph
8 Subsystem-SPS EES

Figure 2: IFU composed of ISS, SPS and DV
of MMF PL>

pd Multicore fiber
Low ind/ex jackets 9

MM fiber

23
A n @2
[ IR
@
15 6 6 15
MM fiber o0 00
9

Fiber bundile
Bulk glass cladding

Second stage Spectrograph

MMFPL

Many telescope tubes
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