° Manuals
. Instrument observing manual

carmenes

Document: MIX008
Issue number: 3.1
Issue date: 09 Oct 2017
Page: 1 of 26

CQrMenes

Manuals

Instrument observing manual

Document: CARMENES-MIX008
Short title: Manuals Instrument observing manual
Issue number: 3.1
Issue date: 09 Oct 2017
No. of pages: 26
Name Centre Date
Prepared: J. A. Caballero CAB 09 Oct 2017
Revised: M. Azzaro CAHA dd Mmm 2017
S. Pedraz CAHA
Approved:

Authorized:




0. Manuals Document: MIX008

Instrument observing manual Issue number: 3.1
Issue date: 09 Oct 2017

carmenes Page: 2 of 26
Document change record

Issue Date Section/  Change description

page /

paragraph
3.0, 07 Oct 2017 Al Same content as in version 2.4 in FDR template
3.1 with ICS snapshots obtained in June 2017, with

new introduction and numerous updates

24 21 Mar 2016 All Versions 2.0 to 2.4 prepared by J. A. Caballero

and used for over a year at CAHA. Based on a
version 1.0 prepared by E. W. Guenther (TLS),
itself inspired by a beta version by J. A. Caballero
(CAB, LSW). Version 2.4 contained comments by
S. V. Jeffers (IAG), A. Guijarro (CAHA) and F.

Bauer (IAG)

Table of Contents

I 1 0 o [1 T 1T o P 4
R I W o 1 TSRO 4
1.2 ADDreviations and @CIONYIMS. ........uuiiiiiiiiii it a e e e e 4
1.3 REfErenCe GOCUMIEBNTS. ... ..uuueeiiiiiiiiiiiiii e e e e e e eees 4
R [ R U =T 10 AV =T V= PP 5
SIS £/ o1 10r= LN o 1o | o | SO PP 5

1220\ = U a1 - 1 S 7
2.1 SYSIEIM SEAM ... iieiii i 7
A AU (o T @= 1| U ] 1 PP 9
ARG © 01T o T aTo Jr=Ta (o e [0 1S3 T o TR 11
2.4 Getting ON-SKY Qa8 ....coiiiiiiiiiie e 12
AT O 1 1 1T =TS PP 12
FZ SIS 1] 1T 1= PP 13
2.7 TRIEBSCOPE. ... 14
2.8 A&G ... e e e ——— e e e e e et —raaaaaaaaaaaaaaaaaaaas 15
P28 B N =T o B S TP 17
P20 0 I 01 =T 1 (o Tor O 19
2t o o o U U PPP 20
P I ©fo ] 1 110 [ = Ui (o] o FHR PP PP PPPPPPPPP 21
pZ 1 B o o PP 22
2. 14 PIPEIINE....eeeeeeee ettt e e et e e e e e et e et et e et e e nanrnn 23
2. 15Atthe end of the Night..........oooooii 25



Instrument observing manual Issue number: 3.1

carmenes Issue date: 09 Oct 2017
Page: 3 of 26

0. Manuals Document: MIX008

Index of Figures

Index of Tables




Instrument observing manual Issue number: 3.1
Issue date: 09 Oct 2017

Page: 4 of 26

0. Manuals Document: MIX008

carmenes

1 Introduction

1.1 Purpose

This document is a public manual for observing with CARMENES at the 3.5 m Calar Alto
telescope in late 2017 and early 2018. Since the March 2016 equinox, the CAHA
Astronomy Department takes the responsibility of performing all CARMENES observations
in service mode, or of supervising visitor-mode open-time observations. For that reason,
the manual is especially prepared for the CAHA Technical Astronomers during Guaranteed
Time Observations (GTO), but it can also be used as a guideline for principal investigators
for them to prepare open time proposals. The document needs to be completed and
updated with new changes and improvements in the Instrument Control System.

1.2 Abbreviations and acronyms

Abbreviation Definition

CAB Centro de Astrobiologia

CAHA Centro Astrondémico Hispano Aleman
CARMENES Calar Alto high-Resolution search for M

dwarfs with Exoearths with Near-infrared
and optical Echelle Spectrographs

CDA CARMENES Data Archive

GUI Graphical User Interface

GTO Guaranteed Time Observations
ICS Instrument Control System

1.3 Reference documents

'Document ‘Short title

CARMENES-MIX002 A&G: Acquisition and guiding system manual
CARMENES-MIX003 FE: Front-end user manual
CARMENES-MIX004 VIS SW: VIS channel software manual
CARMENES-MIX005 VIS EM: VIS channel exposure-meter manual

2016SPIE.9908E..12Q CARMENES: an overview six months after first light
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(Quirrenbach et al. 2016)
2016SPIE.9913E..34C CARMENES: instrument control software suite (Colomé et al.
2016)
2016SPIE.9910E..OEC CARMENES: data flow (Caballero et al. 2016)
2014SPIE.9147E..1FQ CARMENES instrument overview (Quirrenbach et al. 2014)

1.4 Instrument overview

CARMENES (Calar Alto high-Resolution search for M dwarfs with Exoearths with Near-
infrared and optical Echelle Spectrographs) is a next-generation radial-velocity instrument
built for the 3.5m telescope at the Calar Alto Observatory by a consortium of eleven
Spanish and German institutions. The scientific goal of the project is conducting a 600-
night exoplanet survey targeting about 300 M dwarfs with the completed instrument. The
CARMENES instrument consists of two separate echelle spectrographs covering the
wavelength range from 0.52 to 1.71 um at a spectral resolution of R > 80,000, fed by fibers
from the Cassegrain focus of the telescope. The spectrographs are housed in vacuum
tanks providing the temperature-stabilized environments necessary to enable a 1 m/s
radial velocity precision employing a simultaneous calibration with an emission-line lamp
or with a Fabry-Pérot etalon. For mid-M to late-M spectral types, the wavelength range
around 1.0 ym (Y band) is the most important wavelength region for radial velocity work.
Therefore, the efficiency of CARMENES has been optimized in this range.

The CARMENES instrument consists of two spectrographs, one equipped with a 4k x 4k
pixel CCD for the range 0.52-0.96 um (dubbed VIS), and one with two 2k x 2k pixel
HgCdTe detectors for the range from 0.96-1.71 ym (NIR). Each spectrograph is coupled to
the 3.5 m telescope with two optical fibers, one for the target, and one for calibration light.
The front end contains a dichroic beam splitter and an atmospheric dispersion corrector, to
feed the light into the fibers leading to the spectrographs. Guiding is performed with a
separate camera; on-axis as well as off-axis guiding modes are implemented. Fibers with
octagonal cross-section are employed to ensure good stability of the output in the
presence of residual guiding errors. The fibers are continually actuated to reduce modal
noise. The spectrographs are mounted on benches inside vacuum tanks located in the
coudé laboratory of the 3.5 m dome. Each vacuum tank is equipped with a temperature
stabilization system capable of keeping the temperature constant to within 0.010 K over 24
hours. The visible-light VIS spectrograph is operated near room temperature, while the
near-infrared NIR spectrograph is cooled to ~140 K.

1.5 A typical night

A typical working day/night is as follows:

* Waking up, shower, breakfast, weather forecast...

* Read emails and potential comments by the CARMENES data analysis team in
inbox or redmine.ice.csic.es wiki “Science survey”.

« Go to the 3.5 m SOR (Sala de Observacién Remota) in the laboratory building.

5
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+ Depending on the season, start the system and launch NIR and VIS “start-of-night
automatic calibration runs” before or after dinner. The closer the runs to the actual
start of observations, the better.

* Go to the hotel to take a delicious dinner (remember to fill the list with your name
in following nights).

+ Open the dome after the sunset when the temperature outside the dome is equal
or lower than inside (but see Section ...).

When the sky is dark enough, observe a couple of telluric standard stars regardless
of the type of night; the Technical Astronomer can use the GTO scheduler.

« If the type of night is GTO, the scheduler will plan to observe only GTO targets
(Section ...). If the type is open time, follow the instructions by the Astronomy
Department Head.

* Regardless of the type, if needed, after about 30 min of regular observation, make
a FocusRun (Section ...).

* Go on observing GTO stars or your open-time targets.

« At the end of night, after closing the dome, launch “end-of-night automatic
calibration runs”, and fill the CAHA end-of-night report.

At any time, the CAHA Technical Astronomer must fill the redmine.ice.csic.es wiki
"Science survey” of the corresponding night. Please, be as comprehensive as possible.
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2 Manual

Text in red may be deprecated and need to be verified and/or updated periodically. Text in
blue is planned already to be modified accordingly to new versions of the ICS.

2.1 System start

Everyday start the system as soon as possible. Make sure that you can actually use
CARMENES! (some cryostat may be warming up).

In the ICS GUI luyten computer:

eeeeeeee

ddddddd

aaaaaaaaaaaaaa

W. J. Luyten (1899-1994)

cQrMmenes

* Click on start Scheduler.desktop logo (a black-background konsole opens; it
seems that it does nothing - just proceed with the next step)
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= (guardia) diese - Konsole 2 & X

File Edit View Bookmarks Settings Help

= (guardia) gliese

* Click on start ICS2 jahreiss.desktop logo (another black-background konsole
opens; if it does nothing, something is wrong...)

= (guardia) jahreiss - Konsole v X
File Edit View Bookmarks Settings Help

3] [NIR] [inf

-] (guardia) jahreiss

* Click on start GUI jahreiss.desktop logo (ignore start ICS and start GUI desktop

buttons - they run on ICS One gliese computer instead of on ICS Two jahreiss
computer)
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* In the ICS GUI window, click on Connect (top left corner)

Ol menes o|@/z carmenes
ST 15:21:32 UT 2115415 Configuration
O/ came... Hibern... IEECLabs 0.5.221.96c71c71
O wakeup e oc common v0.6-1-gbacace
Program Num [100 ics V0.611-9886b76
© | science calibration|
W ICS Tes
© scheduler o B g
Type ALTERNATIVE
© Telescope ® @
ST 15:21:33 UT 21:54116
RA. 1330483 Dec. 1017130
Alt. 5339 Az 4090
© Frontend te B3 g

Mir... in sh... opened
Vis... A NIR... A

ADC1 49,0 ADC2 198

Te.. 187 187 251 Hu.. 427 |42.7

e3¢

(SIS t e B
Mode Science Observing g J13299+102
una [uaz [una [ [uaz[unz [ iz
La...
P ON
O vis ¢ leE 2
Mode Science = Observin g J13299+102
La... i
FP 629,00 mA
I >
€ oo - Q 313]4 Bl vorrame : bash - konsole E3X @ borrame : bash - Konsole B (guardia) gliese - konsole <2> Bl (guardia) gliese - Konsole ) @ Carmenes ICS - GUI

 In the ICS GUI window, click on Wake up (first tab)

On the left side of the GUI there are eight tabs. For editing parameters, click on the symbol
that looks like a keyboard (between the eye and the arrow). In general, there are four
columns for every parameter: name, current value, possibilities/blank field and the “Set
parameter” button. If you forget to click on “Set parameter”, the parameter is not modified
at all. Some important parameters are summarised on the left side of the GUI.

2.2 AutoCalRuns

At least two “automatic calibration runs” (AutoCalRuns) per channel must be taken
during the day, one just before start of night observations (“start-of-night”) and the
other one just after end of observations (“end-of-night”). In certain cases, a third
AutoCalRun might be taken in between, at around midnight (“mid-of-night”).
AutoCalRuns should be taken preferably, but not compulsorily, with the telescope
parked at zenith. For the mid-of-night and end-of-night AutoCalRuns, there is no need
to take Bias/Dark or flat-field halogen lamps.

For making the AutoCalRuns, both FrontEnd NIR and VIS fibre mirrors must be in
A+B position (= the two science and calibration fibres illuminated by the light from
the CalUnits). AutoCalRuns scripts move automatically the two fibre mirrors to A+B at
the beginning of the calibration sequence and, at the end, to A position (= the science
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fibres illuminated by light from the sky, the calibration fibres illuminated by the light
from the CalUnits). At the beginning of each AutoCalRun, the ICS turns on the right
lamps in advance by around 8 min. The Fabry-Pérot lamps in VIS and NIR are always
ON. Currently, the fiber shakers are always OFF.

Y menes 1G5 - G N
C ct | Disconne ct
~ © @@ carmenes Y
ST 15:22:56 UT 21:55:39 Info | Science | Calibration | Focus | Configuration
© | camme... | Hibern.... Lamp warm up time [minutes] [ 10}
O wakeup | Sleep NIR vis
© | science | Calibration (] [En0E
T [ [¥| start [ abort | [ [+] start | abort
© Scheduler ® @
Type ALTERNATIVE
© Telescope @ [}
ST 15:22:57 UT 21:55:39
RA. 133049.3 Dec. 101713.0
Alt. 53.1 ¢ Az. 50.4 2
© Frontend be [
Mir... in Sh... opened

Vis.. A NIR.. A
ADC1 49.0 ADC2 19.8
Te.. 187 187 251 Hu.. 427 | 427

ted e

fib.y 526.6
telx 0.2
tely 0.1
cedx 2.27
cedy 1.14

OO R 5 Je B

Mode Science  Observin: 9 113299+102

OO vis ° Jemr

Mode Sclence | (Observing  J13299+102

FP 627.00 mA

il i D

© ooe =m0 EC]-_:D?E . Carmenes Ics - Gu =X Bl borrame : bash - Konsole B (guardia) gliese - Konsole <2> Bl (guardia) gliese - Konsole ) gliese - K @ carmenes =

In Carmenes > Calibration in the ICS GUI, the complete NIR and VIS AutoCalRuns can be
executed just by clicking the respective buttons.

Target Exposure | Repetitions | CalUnit | Fabry-Pérot | Science Calibration
name time [s] mirror | shutter filter filter

Dark 3 5 (TN2) Closed Closed Closed
HAL,OFF |8 1 (FF) Closed Open Closed
OFF,HAL 8 1 (FF) Closed Closed Open
HAL,HAL |8 3 (FF) Closed Open Open
UNe,UNe | 3 5 (UN3) Closed Open Open

FP,FP 5 5 (TN2) Open Open Open
FP,OFF 5 5 (TN2) Open Open Closed
OFF,FP 5 5 (TN2) Open Closed Open

TN2 is the CalUnit lamp arm parking position.

10
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Although you should not need to do it, for setting a CalUnit mirror, click on the line
above the lamps button and drag the marker to the desired position (and click on Set
mirror).

2.3 Opening and closing

The CAHA Technical Astronomer is the person in charge of allowing to open and close
the dome and telescope. Ask him/her always before opening and closing it, especially
if the weather conditions are not optimal.

Both opening and closing are done from the Telescope Control System tecs computer.
The first time that you do it, you should be accompanied by a CAHA support
astronomer. For observing from the 3.5 m SOR, the telescope must be in REMOTE;
contact a.s.a.p. your support astronomer if REMOTE is off.

How to open
1. REMOTE must be on (in green)
Click on Observe
Click on Hydraulics (and wait for 2 min until the button stops blinking)
Check that the top figure in zeus is OK

Click on Drives

o o A 0N

(If there is any red button, instead of green, in the main drives below the telescope
picture, contact a.s.a.p. your support astronomer; the telescope control must be
restarted)

7. Click on Tracking

8. Click on Dome/open slit (it opens the top section of the dome only); wait until
the slit is completely open (i.e. no “99 <---> 997)

9. Click on bome/auto

10.Click on Settings/focus auto

11. Click on M1 Cover

12.Click on Cas. Cover

13.Check that Li.baffle is active
How to close

1. Click on Cas. Cover

11
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Click on M1 Cover

Click on Abs. pos./zenith

Click on bome/close

Click on brives (wait for telescope at zenith)
Check that the top figure in zeus is OK

Click on Hydraulics

Click on idle

Or, alternatively:

1.
2.
3.

Click on Shutdown
Click on Hydraulics

Click on idle

2.4 Getting on-sky data

First of all, the FrontEnd pick-up mirror must be in 'In’ position. It must be moved
from 'Out’ to 'In’ position only when the telescope is parked at zenith. Move the mirror
to ‘In’ at the beginning of a run and leave it in that position until the end of it. It is
important to move the mirror to 'Out’ again at the end of the run (if not, the PMAS
observers will be disappointed on the following day).

Besides, for getting on-sky data, both FrontEnd NIR and VIS fibre mirrors must be in
A position (= the science fibre illuminated by the star, the calibration fibre
illuminated by the light from the CalUnits).

The procedure of getting data is simple. Always in the ICS GUI luyten computer:

1.

Select the next target from the Scheduler tab

2. Move to the next target from the Telescope tab
3. Acquire and guide from the A&G tab

4.
5

Take VIS and NIR spectra from the VIS and NIR tabs

. Update the night log in the redmine.ice.csic.es wiki “Science survey”

2.5 Carmenes

In Carmenes > Science, tick on the Enable box and select a “Night quality” level:

12
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Excellent, Good, Regular, Poor, Bad, Very bad. This is necessary for the Scheduler. You
can also write a comment for the night or the current image, which will be copied to

the image headers. To be completed.

Connect | Disconnect

o@m
File Edit

borrame : bash - Konsole
View Bookmarks _Settings _Help
B Ts

© carmenes © [ | Carmenes
ST 15:18:00 UT 21:50:44 info | Sdence | Calibration | Focus | C:
© | carme... Hibern... Automatic
© | Wwakeup Sleep
© [[5sence e Night Quality | Enable BAD - e [ = ]
@B 1cs Tes Tellurics Observation [] Enable 2300 0 2507 =
Telluric Standard star not observed: Use FORCED mode, O e ovan E
© Scheduler © & | frarget
Type ALTERNATIVE
© Telescope NEIE Name 13209+102 8D+11 2576 179
A T Eisoen Right ascension 13 30 01.1 Declination 1022200
RA. 133049.2 Dec. 1017120 G B Eaulnng
Alt. s3.82 Az 488 i€zt
¥] Enable Telescope ¥l Enable ASG ¥l Enable Channels
o
© Frontend FRod & A&G Exposure time 3] on Pixel
koo [ Bt [EfEREE Mode NIR ¥l master vIs master
vis... A NIR.. A o
apc1 250 ADC2 108 Maximum time [s] 585 s85 1,225 1,225, stop
Te.. 187 187 251Hu.. 427 427 SN 1303 1168 ¥l Stop SIN 2001 I stop SN 200,
T F-p Type 0.95 0955 CARMENES_FP | [carmenEs_Fp -
O nsG =
2 . F-p Configuration 21/ 10 21 10
0 Mode SRR -
Reads 612

fib.x 202.55
fib.y 526.6 o

33

telx 0.1 /disk-b/data/170615/car-20170615T21h27m30s-sci-gtoc-nir. fits Idisk-b/data/170615/car-20170615T21h27m30s-sci-gtoc-vis. fits
tely 0.0 50 r5are i nd 80 5rare ]
150 160 1400
Gt il 140 @ 140 1200
ccdy 0.0 120 - 120 1000
< 100 8 gaw o B
0 0 | & 8 2= 5
CE S Jolmlg || 7 = mi T m w 3
Mode Science | Observing  J13299+102 20 ) 0 )
Una [uaz [una [z [usz[unz[a] e 2 = .
La... —~ — e ssseesssssseezgssagzgzg’ e s seseszezsssszaegsezgag’
PooN Time Time
o o Comments
O vs 0 0@ [ Exposure
Mode Science  Observing  J13299+102 Night

La...

FP 629.00 mA

< Il » ~

=

borrame : bash

21:50:44. 000 (i

€ oo =.Q R

2017706715

2.6 Scheduler

B borrame : bash - Konsole

B (guardia) gliese - konsole <2> @l (guardia) gliese - Konsole

@ comenesics-Gu

Click on “Select best” before moving to any new target. You should pick up the first

target in the list.
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Carmenes IS - GUI

L1 v e
Connect || Disconnect Bookmarks _ Settings _Help
e menes o|@| | scheduler
A
ST 15124156 UT 21:57:38 List | Mid Term gty ten
Q| came.. | Hibern... ame..[_Typ RA DEC Priori...[Short, uardisatuycen:/borrane
o 102... [Target [165.66041666... |21 96688888... [5.522 [2457. 0  Ar065.01.prg
©[ wakewp | Stesp B v e e el r o brrt:
© [ sclence | o o 0ss 1020 322...[Target |200.73316666.. 24,46355555... (8,728 |2457. 202 Ulero 20170615 ¢
21 150... [Target [172.56004166... [7.567777777... [9.763 7 202 guardiaeluy ten aballer
@B ics Tes Vi 147...[Target [176.05763393...[0.798861111... [5.505 [2457. o .
055 690 223... [Target |185.74391666... 937 7. 010 d argument “caballer 15
= olf 1478 431.. Target [217.75308333.. 7.6803_[2457. 101 R .
iy Lol 5704 41571634 Tardet |253,66637495... 714 457  avaalabl
Type ALTERNATVE 2306 Oph 630... [Target [247.57491666... | 12.66758333... |5.95 7
D07 430.., Target 21769312499, [8.647416666., 6.6 7
e P 2 B8 655... Target - 6.398555555... [5.77 7 2012
e P & amards Star_|[1757... [Targe la.742777777... [5.24 7. ruell0[10
ST 15:24:56 UT 21:57:38 HD168442 19.. [Targel -[1.938611111...|7.08 7. rue[12(12
RA. 133049.3 Dec. 101713.0 oss 271 11 [Targel -[18.42697222... [6.72 7 3 frue
= = X 48... [Targe! 1456188888, [5.375 [2457. rue|
Alt, 52,8 2 (o ELE SPMJ1925+0...|1925... Targe! 0.638604444,., [11.214 2457, 3 [true,
0 D+70 68 102... Target |15.659791666... [7L.67611111... |6.30L 7 35 fuel1z)12
© Frontend 0@ [} olf 1069 2026... [Target |306.524375 58.57541666. 029 _[2457, 30 ftrue[12)12
mpamed (GSC 02167-00.[2122... [Target [320.52666666. [22.93200000... [7.4 72 12 frue
b G808 2055... [Target [313.91120166... |14.06733333...[0.717 2457, JL_ftruefITiiL
A HD 216899 [2256... [Target [344.14066666... [16.55227 36 7 57 firue[10]10
ADC1 49.0 ADC2 198 BR Psc 2349 .12.39652 5.627 [2457. 23 ltruel10]10
Te.. 187187 253 Hu.. 427 | (427 G912 2355. = - 16.14425 6 Z 4 fue
12 [BD+61195  [0102... [Target [15.669708333.. [52.34547222... [6.23 7 [2a ftruel1ol10
© asc telB e || D
1 End of the Night H Calculate Mid Term
1
x 292,55
fib.y 526.6
tel.x 0.0
tely 0.2
ced.x 0.0
cedy 2.27
0 1
OO nr 0 o®E g ten<d>[]
Mode Sclence | Observing | J13299+102 017-06-15
La. b
2017-06-1
P ON iten<d>[]
o 0o 7 0615
O vis 0 0@ |
Mode Science | (Observing  J13299+102
La.. ivedFlux]: 1497563
H SvedFlux->conputeFlux]
PP 628.00mA
| i DN
©) oo L% Q 21:57 . Carmenes ICS - GUI EZX B borrame : bash - Konsole BN (guardia) gliese - konsole <2> Bl (guardia) gliese - Konsole. ) glie @ carmenes ics - Gul
201770615

2.7 Telescope

Only for open (non-GTO) time: type the coordinates in format hh mm ss.s +dd mm ss or
hh:mm:ss.s +dd:mm:ss (see above). Update figure.

14
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Telescope
© BE| sidercal Time 13:06:48
| [Lribemate [ o mime 01:21:00
Wake Up_ | | sleep |
ST [13:06:48 UT  01:21:00 Right Ascension 14h 53m 11s 1 4:52:28.47 +12:23:29.0 22
Declination 12019 35" 1| 12301 update ADCs
©) scheduler ® 2| |Equinox 0.0 2,000
Tar... Mag [unknown | |Hour Angle 0.0
A pec Focus (mm} 33.104 0.00 Set Focus
) Telescope o 2] |RA speed (arcsec 5")] -0,02
- 0.00
ST 13:06:48 ur 01:21:00 Dec. speed (arcsecs™)
RA.  14h53mlls Dec. 12219'35' Offset X (s} 0.00
Al 556 Az 3093 Offset Y (s) 0.00
Attitude () 55.6
0
© Frontend o @ BB azimuth ) 309.3
Mir... in Shu... lopened nirMass 1.2125
VIS ... A NIR ... A
ADC1 26.2 ADC2 585 Position 0.0
Te.. 25 25 |Hu.. [700 [709 || lrracking 1.0
Parallactic Angle (%) -39.08
) AsG ge [}
3 Dome
‘G“'--- 1 Dome Upper Limit 62.0
Acg... 1
fib.x 294,25 o o imif 42.0
fib.y 52435 o 0.0
telx 0.1 s
tely 0.3 308.7
cedix 114
cedy 341 2168.0
0 37.2236
O NR 0 0@ [ 2.54625
Mode Science Obser [14524+123 767.8
La. 2.0
-16.6
0.0
Ows 5 e B Humidity c) 80.0
Seeing 0.0
Mode Science Obser [14524+123
—_ Temperature (°C) -1.0
La... Wind direction 239.0
Wind gust (m/s) 3.9
Wind speed (m/s) 3.4
©) interlocks @ 124
2.8 A&G

Exposure time should be set to 3 s. Exceptionally, you may need to increase (or
decrease) the exposure time for faint targets and poor/very poor weather conditions
(for bright targets and good/excellent conditions).

A new image should appear automatically in the display. It is saved in the same night
directory as the VIS and NIR spectra (*_acg.fits). Targets usually fall approximately
on the same position in the field of view, at X =600, Y = 500, approximately. In case
of doubt, open the target’s finding chart in
https://carmenes.caha.es/int/gto/alpha/Jhhmms+ddm_R.png, where Jhhmms+ddm is

the target’s Carmencita ID.

When you have identified the target, click on its photocentroid with the left mouse button
and next on “Start guiding”. Under normal circumstances, the parameters “Guiding” and
“Acquisition” change from -1 and O to 1 and 1 in less than 5 s.

A second light blob at the calibration fibre hole appears periodically in thwe A&G images; it
is the Fabry-Pérot light.
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2.9 NIR and VIS

In GTO mode, NIR and VIS channel images are launched simultaneously, but there is
typically a delay of the VIS channel with respect to the NIR one after finishing the exposure
and reading out the detector (VIS) and combining the frames (NIR). This delay is variable,
but is never larger than 10 s. In non-GTO mode, currently NIR and VIS channel images
are launched separately from the NIR and VIS tabs.

First of all, check that for every channel:
» FrontEnd mirror is in A position (not A+B)
» Fibre shaker is On

* ExpMeter filter is Open [FILTER_DO in VIS, FILTER_CLEAR in NIR] (it must be
Closed the rest of the time: with parked telescope, during calibration, while
telescope moves if there is full moon...)

* Fabry-Pérot lamp is On

 “Auto F-P” is On.

e CalUnit Fabry-Pérot shutter is Closed (Auto)
» CalUnit science filter is Open

« VIS CalUnit calibration filter is Open.

The FrontEnd shutter must be closed at any time (it is open automatically by the
system). Fibre shakers are currently off.
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In GTO mode, Target name and Exposure time in NIR and VIS tabs is filled automatically.
In non-GTO mode, fill Target name and Exposure time in NIR and VIS tabs. For the
moment, Target name in NIR and VIS must be identical.
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Below there is an exposure time table useful for poor, regular and good weather conditions
and without working scheduler (e.g. some open time proposals). You must adjust slightly
the exposure times depending on seeing, extinction, target spectral type... Exposures
times will be shorter/longer for excellent/bad weather conditions. You should get around
4000 counts (absolute) on the target spectra near the centre of the VIS CCD. In GTO
mode, you should not expose for more than 900 s for M0-2V stars, than 1200 s for M3-4V
stars, and than 1800 s for M5V stars and later.

J [mag] Exposure time [s]
4.0 200-250
5.0 300-400
6.0 450-550
6.5 600-750
7.0 800-900
7.5 1000-1200
8.0 1500-1800

If you have to stop a exposure before the requested time (due to e.g. a sudden
increase of the humidity above the maximum limit), you can do it without losing the
data. Just click once on the Stop button. In the VIS channel, it seems that it is
exposing for another 33 s; it is actually being readout. If you click twice on the Stop
button, you will loss the data.

2.10 Interlocks

Interlocks alarms with semaphores (green, yellow, red) informs on the status of critical
system temperatures and pressures. All semaphores must be green in regular operations.
Contact a.s.a.p. your Support Astronomer in case that there is some semaphore yellow or
red. Update figure.
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2.11 Focus

If you do not have an idea of the current CARMENES focus, in Carmenes > Focus, set
the default values to Step size = 0.2 mm, Min = 31.0 mm, Max = 34 mm, Exposure
time = 7 or 8 s. Select a target (or open cluster field) with right ascension similar to
the current Local Sidereal Time and declination similar to the Observatory geographic
latitude (+37 deg). Click on Start. At the end, check that the best focus value lies
between Min and Max and has a physical meaning. You can make a second round with
a Step size = 0.1 mm and Min and Max £0.3-0.4 mm.

If you have an idea of the current CARMENES focus, you can skip the AutoFocusRun
and identify visually the best focus during guiding. Vary -0.2 mm, -0.1 mm, +0.1 mm
and +0.2 mm around the last night best focus. You can change it from the Telescope
tab in the GUI or, perhaps more easily, from the FocusPos box in the Settings tab of
tecs (ask your CAHA astronomer). The focus depends on the temperature of the
telescope structure (T7). Until mid-March, the best focus varies between +33.2 mm
(T7 < 59C) and +32.2 (T7 > 109°C). Initial focus of +32.6°C should be a good guess
for regular nights (T7 = 5-10°C).
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2.12 Configuration

Only for experts: for setting minimum and maximum values of FocusRun and opening
times of Fabry-Pérot shutters.
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2.13 Log

You must fill the log in the redmine.ice.csic.es wiki “Science survey”. For getting the list of
VIS and NIR images, follow these steps:

On lacaille, open two konsoles

For the VIS channel log, type “logmaker_carm_vis yymmdd” (e.g. 160321 for 21
Mar2016) in one konsole

For the NIR channel log, type “logmaker_carm_nir yymmdd” (e.g. 160321 for 21
Mar2016) in one konsole

« Copy and paste from the konsoles to the wiki

Type Ctrl+C when finish the night

22




o Manuals Document: MIX008

Instrument observing manual Issue number: 3.1
carmenes Issue date: 09 Oct 2017
Page: 23 of 26

Fle Edit View Bookmarks Settings Fle Edit View Bookmarks Settings Help
¢ Thile, Thile THL, THL

Thile, Thile

Thile, Thile

Xpipe NIR

e

o caille naker 1 fit
[Car -20170615118N26n375 -Cal-Vis. F1tS
lcar-20170615T18h27n165 -cal-vis. fits
lear-20170615T18h27n55s -cal-vis. fits
lear-20170615T18h28n345 -cal-vis. fits
lcar-20170615T18h2an 125 -cal-vis. fits
lcar-20170615T18h37n01s -cal-vis. fits
lcar-20170615T18h37n525 -cal-vis. fits
lear-20170615T 18380435 -cal-vis. fits
lcar-20170815T18h3an30s -cal-vis. fits
lcar-20170615T18h4on175 -cal-vis. fits
lear-20170615T18h41n11s -cal-vis. fits
lcar-20170615T1841n545 -cal-vis. fits
lcar-20170615T18h42n375 -cal-vis. fits
lcar-20170615T18h43n20s -cal-vis. fits

mawwn

lcar -20170615T18h50mS25 -cal-nir . fits
lcar -20170615T18h24n30s -sci-

lear -20170615T18N25mo2s -sci-g toc-nir . fits
Jear -20170615T18N25m345 -sc1-g toc-nir  fits
lcar -20170615T18N26mo8s -sci-g toc-nir . fits
lear -20170615T18h26m38s -sci-g toc-nir . fits

¢

PEEERRY : oc v

obs35 : bash

bs35: bash - Konsole <2 _% A::i £ 8¢ xl - 4

obs35: bash

[¥
[*

B 0bs35 : bash - konsole

2.14 Pipeline

On kapteyn, click on “xpipe VIS” and on “xpipe NIR". Select the current night, “nite”,
if not already (the folder is created just after the first image is generated).

You can see the spectra by clicking on the spectrum name in the raw (central) column.
A ds9 opens automatically. Recommended display format is scale = linear + min max
and color = grey or bb. You do not need to close it before opening a new spectrum. In
the VIS channel, we use the region around the pixel 2200,2200 for measuring the
number of counts.

If the pipeline does not run fully automatic, follow these steps on “xpipe”:
« When you have the first bias image, click on the xpipe terminal and type
Crtl+Alt+p; new fields appear in the bottom left part of the xpipe window
« During the calibration sequence, fill the fields: task = ?, files = [], redtype =[],
reclass = [] and click on reduce; after several minutes of intense analysis,
xpipe displays “wave re-calibration done”
« After the calibration sequence, fill the fields: task = ?, files =[], redtype =
OBJ,FP, reclass = [] and click on reduce
If you are not an expert user of xpipe, just use it for investigating the new spectra.
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(car-20160320T15h15m32s-cak-gtoc-vis ord_Areg |car-20160320T22h29m09s-sci-gtoc-vis.fits ‘cabj - Procyon’ car-20160320T15h13m28s: (car-20160320T15h14m365-cal-gtoc-nir_ol [car-20160320T22h3 1m24s-sci-gtoc-nir fits 'cabj - Procyon' | (car-20160320T23h17m55s-sci-gtoc-nir &
(car-20160320T15h15m32s-cal-gtoc-vis_ord_Asav |car-20160320T22h31m2 1s-sci-gtoc-vis.fits ‘cabj - Procyon’ car-20160320T15h13m28s. e i i e Sl e | A G i
(car-20160320T15h15m32s-cal-gtoc-vis_ord_B.con  |car-20160320T22h33m1 1s-sci-gtoc-vis.fits ‘cabj - bet Gem' c (ar-20160320T15h; al-gtoc-nir_or -gtocnir fits 'cab - bet Gem' | (car-20160320T23h59m42s-sci-gtoc-nir_E
(car-20160320T15h15m325-cak-gtoc-vis_ord_B.fits |car-20160320T22h36m05s-sci-gtoc-vis.fits ‘cabj - bet Gem' ar-20160320T15h14m07s- car20160320T15h14m36s-calgtoc-nir_or or- zomoazmzznumms <catoci fts cab] - HD 84937 car-20160321700M1 53 3sschgtocir 2
(car-20160320T15h15m32s-cal-gtoc-vis_ord_B.reg |car-20160320T22h41m08s-sci-gtoc-vis.fits ‘cabj - HD 84937" c T15h (ar-20160320T1 a\rgtocrmgm i-gtoc-nir fits J07274+052' | (car-20160321T00h15m33s-sci-gtoc-nir_E
(car-20160320T15h15m32s-cal-gtoc-vis_ord_B.sav (car-20160320T22h49m5 1s-sci-gtoc-vis.fits J07274+052' c T15h (ar-20160320T. ir ot ho 1mo02s-sci-gtoc-nir.fits J07319+362N' | Car-20160321T00h33m 16s-sci-gtoc-nir_A
(car-20160320T15h17mo09s-cak-gtoc-vis_blaze Afit: (car-20160320T23h00mS 9s-sci-gtoc-vis.fits J07319+362N" ar-20160320T15h15m32s: o 20160570T1ah amate e gtoc nir ot (ar 20160320T23h17m5595(\ gtocnir fits 07582+413' | (car-20160321T00h33m165-5ci-gtoc-nir_&
car-20160320715h17m095 cal gtocvis blaze B car-20160320723017ms 35 scigtocvisfis J07582+413 c T15h (car-20160320T15h al-gtocnir_or -gtocnir fits ]11421+267' | (car-20160321T00h35m 14s-sci-gtoc-nir_A
5h17mogs-cal- 2 L T15h. (ar-20160320T15h: al-gtoc-nir ot [car- Smer e gtocnir fits J11126+189' | (car-20160321T00h35m 14s-sci-gtoc-nir £
Car 20160320T15h17m0%s cal gt 7( image xpipeNiR < x (car-20160320T15h15m555-cal-gtoc-nir_bl fcar-20160321T00h3 3m165-sci-gtoc-nir fits 11126+189" | ETSTIVEPRRN EITE B X,
car-20160320T15h17mogscalgtod - - (car-20160320T15h15m>555-cal-gtoc-nir_bl [car-20160321T00h35m14s-sci-gtoc-nir fits 14204+155' | N EITIEPN I iATA L IEee R T
car-20160320T15h19m20s<al-gtod File Edit View Frame Zoom Scale Color Region WCS Analysis Help lcar-20160320T15h15m>55s-cal-gtocnir_fk Car20160321T01n05M 365 sch gtoc nir_A
g h1 A 5 sci-gtoc- y g E
car-20160320T15n19m29s-cal-gtod 1 e car-20160320T15h1 5ms5s calgtoc i m [car-20160321101h05m 365 5chgtoc i fts J14524+125" | car-20160321101h051M 365-5ci- gtu( nir e
task?  ffiles Jred Object 14342125 task] <]fles| Sredtype[OB) FP_Sjreclass] =] reduce pipestart p\peex\t
Value
update
P e update | fits header exit.
eross-contantnaton correction Physical [E WAEITS: fppending FITS extension to F11e /d1oicbrdatar Gl IR e/ 5020 oar- 2010032 oI 05nEE-soi Shoor L1t
init_foB: /disk-b/datarTERH_VIS/pro 2 MIRFITS: Appending FITS extens ion to File /disk-b/data/CARN_NIR /recl/ 160320/ car-20180321 TOLHOBNEG-sci~gtoc-nir _E.
¢ READFITS: Mow roading 4095 by 4112| Image 2 MRFITS: fppending FITS extension to File /disk-b/dsta/CARN_NIR/red/160320/car-20160321 T01h051355-sc1-gtoc-nir 3. el
0.26675502 e T000 20 xtracted spectrun ues wiiien te: AR1_NIR/red?160: B fite
UARHIHG: corvect; g [ iy ] pisimin R $e E
ey fle | et | vew | frame | bn | zoom | scole | cdor | regon | wes | hep || | ™ BCK crd i ienkr - sty wocleite
2 LA_CHOLIC; Array is not positive d - 1
D e e | | powr | cumerat | snna e | i | han | mnmax | e || DTS T L
i " CEPLIERFI o RANEL card in header - barugentric wavelenths E
4 BSPLINEZLSHO0 sKinping drife, bad corralation uish reFerence (c=0.546783)
2 APSCATIER
# ChRACAL [2016-Har-21 01:26:28: 1 Objects done!
: PIPESTRRT 2016-Har-21 01326:28% Night 160520 done!
frogron oused ettt v bt o o
10> aotscho 51 01:25:28] 3 wattang For e Files ..

J. C.

1.57e+03 1.61e+03 1.65e+03 1.69e+03 1.72e+03 1.76e+03 18e+03 1.84e+03 1.88e+03 276 569 716 861 1007

HR & -

1154 1293

B XbLo<2 X DL O X SAOImage xpipeNIR X sAOimage xpipe B 0bs35 : ksnapshot - Konsole @) xpipe - CARM_NIR ® *pipe - CARM VIS 0151 AM
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Ko AOImage.

File Edit View Frame

AL

Zoom Scale Color Region WCS Analysis Help

File car-20170615T21h40m59s-sci-gtoc-vis B.fits[SPEC] |
Object. (113299+102 |
value T

Yo . xpipe - CARM_NIR

Pipe - CARM Vi

File Inst View Preview Settings Help

: File Inst View Preview Settings Help
¢ raw path [[disk-b/data/CARM_NIR/raw/
 calib path|calib/
| red path |[disk-b/data/CARM_NIRjred]
prod path 7disk-b/data/CARM_NIR/prod/
7 nite [170615
subnite

raw path |[disk-b/data/CARM_VIS/raw/
calib path calib/
red path |/disk-b/data/CARM_Vis/red/
prod path /disk-b/data/CARM_ViS/prod/
nite  [170615

|

info ‘[2017706715 21:13:30] files updated
prod

raw " {fits,fits. (<]

[(2017-06-15 21:05:58] pipestart,
prod

redfefits o

inst='carm_vis", fle="_ redtype=", recla

raw - {fitsfts. ]

|
", watchdir="/disk-b/data/CARM_VIS/raw//17¢

[car-20170615T18h37mo3s-calnir_ord B.fits
(car-20170615T18h37m03s-caknir_ord_B.reg
(car-20170615T18h37m03s-caknir_ord_scal A.co
(car-20170615T18h37m03s-cal-nir_ord_scal A.sa
(car-20170615T18h37m03s-calnir_ord_scal B.co
(car-20170615T18h37m03s-calnir_ord_scal B.sa
(car-20170615T18h37m03s-cal-nir_ord_sca2_A.co
(car-20170615T18h37m03s-calnir_ord_sca2_A.sa
(car-20170615T18h37m03s-caknir_ord_sca2_B.co
(car-20170615T18h37m03s-cal-nir_ord_sca2 B.sa
(car-20170615T18h38m34s-cal-nir_blaze A fits
(car-20170615T18h38m34s-cal-nir_blaze B fits
(car-20170615T18h38m3ds-cal-nir_flat fits
(car-20170615T18h38m34s-caknir_mflat fits
(car-20170615T18h38m34s-cal-nir_nflatfits
(car-20170615T18h40m33s-cal-nir_mUNe.fits
(car-20170615T18h40m33s-caknir_mUNe_A.fits.
(car-20170615T18h40m33s-cal-nir_ mUNe_A_re2D
(car-20170615T18h40m335-ca-nir_mUNe B fits.
(car-20170615T18h40m33s-cal-nir_mUNe_B_re2D
(car-20170615T18h43m015-cal-nir_ mFP.fits
(car-20170615T18h43m015-calnir_mFP_Afits
(car-20170615T18h43m01s-caknir_ mFP_Bfits
(ac_waverecal A.ps

ac_waverecal B.ps

task[? o]files|

update

<] redtype[0B] FF{ v]reclass

car-20170615T18h42m24s-caknir.fits 'UNe,UNe '
(car-20170615T18h43m0 1s-Caknir.fits FPEP '
(car-20170615T18h43m3 3s-caknir.fits FRFP '
(car-20170615T18h44mO06s-caknir.fits 'FP.FP *
(car-20170615T18h44m38s-Caknir.fits FPFP '
(car-20170615T18h45m1 1s-cabnir.fits FPEP *
(car-20170615T18h45m5 1s-caknir.fits 'FP,OFF
(car-20170615T18h46m2 3s-caknir.fits 'FP,OFF
(car-20170615T18h46mS bs-caknir.fits 'FP,OFF
(car-20170615T18h47m28s-Caknir.fits 'FP,OFF
(car-20170615T18h48mO00s-Caknir.fits 'FP,OFF
(car-20170615T18h48md 1s-caknir.fits 'Sky, FP.
(car-20170615T18h49m1 3s-caknir.fits 'Sky, FP
(car-20170615T18h49md 6s-caknir.fits 'Sky, FP.
(car-20170615T18h50m1 9s-caknir.fits 'Sky, FP.
(car-20170615T18h50m5 2s-caknir.fits 'Sky, FP
(car-20170615T19h24m3 0s-sci-gtoc-nir.fits 'Sky.F
(car-20170615T19h25m0 2s-sci-gtoc-nir.fits 'Sky.F
(car-20170615T19h25m34s-sci-gtoc-nir.fits 'Sky.F
(car-20170615T19h26m0 6s-sci-gtoc-nir-fits 'Sky.F
(car-20170615T19h26m38s-sci-gtoc-nir.fits 'Sky.F
jcar-20170615T19h37m09s-Estnir fits ‘dark '

(car-20170615T20h30m1 8s-5ci-gtoc-nir.fits 'Setvit
(car-20170615T20h38m5 7s-sci-gtoc-nir.fits J110:
(car-20170615T20h4 4m3 3s-sci-gtoc-nir.fits 1102

<] reduce

fits header

[car-20170615T18h26m375-cal-vis_mbias. fil

13 ol vie D e

pipestart | pipeexit |

exit

update |

[End of CARACAL

rogran caused arithnetic error: Flosting divide by 0
2 Program caused arithnetic error: Floating underflou

% Progran caused arithnetis error: Floating illegal oprand
TIL> ALSA Lib confmisc,c:768: (parse_card) camnot. find card '0"

[ o such File or directory

I direstory

ALSA Lib confnise. c:332: (snd_func_concat) error evaluating strings
ALSA Lib conf 142463 (_snd_confis_evaluate) function sn
ld_func_concat returned error: o such file or directory
BLSH Lib confnisc,c:1251: (snd_func_refer) error evaluating nane
ALSA 11b conf, c:4246:{_snd_conf
is_cvaluate) function snd_func_refer retumed error: No such File or directory
ALSA 11b confc:4725: (snd_config_expand) Evaluate error: Mo such file o

ALSA 11t conf.c:42462(_snd_config_evaluats) Function snd_func_card_driver returned erro

Zrrohen
<]files < reduce

[car-20170615T18h38md 35-cal-vis fits 'HAL,HAL *
(car-20170615T18h39m3 0s-cal-vis-fits 'HAL,HAL *
(car-20170615T18h40m1 7s-Cal-vis.fits 'HAL,HAL *
lcar-20170615T18h41m1 1s-cal-vis fts 'UAr, UAr *
lcar-20170615T18h41m5 4s-cal-visfits 'UAr, UAT *
(car-20170615T18h42m3 7s-cal-vis fits 'UAT, UAT *
lcar-20170615T18h43m20s-cal-vis fts 'UAr, UAT *
(car-20170615T18h44m02s-cal-vis fts 'UAr, UAT *
(car-20170615T18h44ms5 1s-cal-vis fits 'UNe,UNe '
(car-20170615T18h45m34s-cal-vis fits 'UNe,UNe '

. [car-20170615T18h46m1 6s-cal-vis fits 'UNe,UNe '
: (car-20170615T18h46ms5 9s-cal-vis fits 'UNe,UNe '

(car-20170615T18h47md 1s-cal-vis fits 'UNe,UNe '
(car-20170615T18h48ms3 1s-cal-vis fits ThNe, ThNe'
(car-20170615T18h49m14s-cal-vis fits ThNe, ThNe'
(car-20170615T18h49ms 6s-cal-vis.fits ThNe, ThNe'
(car-20170615T18h50m39s-cal-vis fits ThNe, ThNe'
(car-20170615T18h51m2 2s-cal-vis fits ThNe, ThNe'
(car-20170615T18h52m1 1s-cal-vis.fits 'FP,FP '
lcar-20170615T18h52m59s-cal-vis.fits 'FP.FP *
\car-20170615T18h53md 7s-cal-vis fits 'FP.FP '
(car-20170615T18h54m35s-cal-vis.fits 'FP,FP '
lcar-20170615T18h55m2 3s-cal-vis.fits 'FP.FP_*
lcar-20170615T18h56m2 1s-cal-vis.fits 'FP,OFF
(car-20170615T18h57m09s-Cal-vis.fits 'FP,OFF

- [car-20170615T18h57ms5 7s-cal-vis fits 'FP.OFF '

A 2T TG ETTO kRO A Rl v fre B AEE |

fits header

pabin

[2017-Tun-15 22:10:33: Night 170615 dore!

vis_nbias.cus
nflat ccus
s_uaverecal Thie.cus 1706

ting extractad data from lalande,
lreceiving increnental file list

jsent 8 butes received 12 butes 40,00 bytes/s
tatal size is dup 15 0,00
Irsunc: ik stat "/disk-bidata/CARM_NIR/red/1;
Irsuncerror? sone files/attrs uere not transfe

[End of CARACAL

15

nite: 170615

70615" Failed: No such File or direstory (2
erred (ses previous errors) (code 23) at na

)
in.c(1530) [Receiver=3,0.9]

rint-pid 5 --print-

ALSA 1ib pom, 3 2223: (snd_pen_open_noupdate) Unknown PCH susdeult,

[0 T2017-Tun-15 22:10:42] 7 waiting for new Files ...

usr/1ib/gvis//avfsd-fuse -1 /run/user/1000/g

Lib/Geonf/2/geonfd-2
ef

"
00:00:03 kdeinits: kdedd [kdeinit]

1ol

(pipedev) lalande 0bs35 ; bash

Wish Bl & - r02apm

262 519 1030 2062 4104 |0

& (pipedev) lalande - Konsole

©) opensuse

©--2 e & xvow RET: Ko

2.15 At the end of the night
After having closed the telescope and dome and turned off the hydraulics:
In the ICS GUI luyten computer:
e Turn off all lamps and fibre shakers
» Close all shutters and filter wheels, especially the ExpMeter filters
e Put the CalUnits mirror in parking position (TN2)

* You can put both NIR and VIS detectors in ‘Safe’ mode (but remember to put them

in ‘Science’ mode before starting collecting data on the following day). This step is
not necessary during the long Winter nights

* The four items above are shortened by clicking on the Sleep button
If CARMENES will not be used on the following days:

» Close the ICS GUI window

» Close the ICS konsole

* Close the Scheduler konsole
25
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In one of the auxiliary CAHA computers:

» Fill the Night report (ask for guidance to the support astronomer on the first day)

In the 3.5 m SOR:

e Turn off all monitors

* Leave the room as it was when you arrived (pieces of paper, plastic glasses...)

» Take your coat

* Turn all lights off

Tell the Technical Astronomer that you are leaving, drive carefully and sleep tight.
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