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1 Revision History

Table 1: Revision history

Issue Date Changes Responsible
1.0 | 13.01.2020 | First version S. Jarvinen
2.0 | 09.01.2022 | Second version, polarimetry included S. Jarvinen
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2 About this document

This document describes the design details of the PEPSI spectrograph and polarimeter
that are relevant for planning the observations. It also describes in detail how the
observations are performed in both integral light and polarimetric modes.
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3 General information

PEPSI spectrograph has a facility instrument status at the LBT since Feb. 1, 2020. The
polarimeters still have a PI status.

If you wish to observe with PEPSI and have questions beyond the usual, please contact
either the PI Prof. Dr. Klaus G. Strassmeier at AIP or Mark Wagner at LBTO.

The basic description of PEPSI is given by Strassmeier et al. (2015, AN, 336, 324)
and (2018, SPIE, 10702, 12).
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4 Planning the observations

The all possible observing modes of PEPSI are summarized in Fig. 1. This docu-
ments does not explain how PEPSI is used with Vatican Advanced Technology Telescope
(VATT) or with Solar Disk Integration (SDI) Telescope.
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Figure 1: PEPSI observation modes.

4.1 Wavelength coverage

The entire spectral range of the PEPSI is from 383 to 912 nm but it can not be covered
by a single exposure (see, Fig. 1 for more details). PEPSI has two arms, blue and red,
that cover spectral ranges 383-544 nm and 544-912 nm, respectively. Each arm has three
cross-dispersers:

e CD1 383-426 nm in blue arm
CD2 426-480 nm in blue arm

CD3 480-544 nm in blue arm

e CD4 544-627 nm in red arm
e CDb5 627-741 nm in red arm
e CD6 741-912 nm in red arm

Simultaneously, one can observe one wavelength region in blue and one in red, however,
CDs 3 and 4 can not be used at the same time.
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4.2 Spectral resolution

In integral light, the observations can be done using three different fibers, that is with
three different resolutions:

e 100 pm gives R=250,000
e 200 pm gives R=130,000
e 300 pum gives R=50,000
In polarimetric mode, only one fiber (200P) is available:

e 200 pum gives R=130,000

4.3 Exposure times

Exposure time depends on the target, the wanted resolution, and used cross-disperser.
Exposure times can be estimated using the exposure time calculator that is available on
PEPSI web page.

One can have different exposure times and numbers of exposures for cross-dispersers
in blue and in red arm (examples below):

e 30 min in blue, 20 min in red < red is idle for 10 minutes
e 30 min in blue, 2x15 min in red < both are ready around the same time
e 3x10 min in blue, 6x5 min in red < both are ready around the same time, blue

likely idle for some minutes due to read-out times ( 80 sec / read-out)

4.4 Polarimetry sequences

One can take either linear polarization QU or circular polarization V sequence, or have
the full Stokes QUV sequence. Getting one of the parameters means two subexposures
(= two angles).

4.5 Observing limits

The lower limit is 26 degrees above horizon.

4.6 Finding charts

The field of view for guiding is 28 arc seconds so finding chart is of no use.
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4.7 Observing blocks

At the moment observing blocks can be created only by using PEPSI GUI. More infor-
mation is given in Section 6.

4.8

Additional setups

The blue mirror is the default setting. Red mirror can be used in a special case
with 100 pm fibre.

For good radial velocity stability, simultaneous fabry-perot-etalon (FPE) should
be on.

Filter is selected automatically according the brightness of the target. However, it
can be altered on fly to adapt to any changing conditions (e.g. clouds).

PFU beam splitter is selected automatically according the brightness of the target
and cross-disperser used.

If PEPSI is used on both telescopes, filters, binning, etc. need to be changed for
both sides.
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5 Accessing PEPSI Graphical User Interface (GUI)

Observations can be executed either using the PEPSI 4K monitors in the LBT control
room (Fig. 2) or one can observe remotely. When using the remote option, one must
request VPN (and SSH) access to LBTO beforehand — at least 10 days before the run.
Write to ScienceOps@lbto.org to get it!

Figure 2: PEPSI computer screens at LBT control room.

In case of remote observing, there are two ways to connect:

1. Terminal commands

e type vincviewer -via USERNAMEQ@ssh.lbto.org alpha.pepsi.lbto.org:1
(works only with TigerVNC)

e cnvironment (telemetry, see Sect. 9) status can be seen at :2

2. VPN connection
e make a VPN connection to vpn.lbto.org (using Cisco AnyConnect)

e then either open a VNC program and take connection to server alpha.pepsi.lbto.org:1
(or :2) or type in terminal vncviewer alpha.pepsi.lbto.org:1
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The user interfaces look slightly different for PFU (Fig. 3) and polarimetry observations.

Figure 3: Top: VNC view of the PEPSI PFU user interface (:1). Bottom: VNC view of
the telemetry (:2).

The PEPSI user interface program should be kept running all the time.

If it is not running, click Activities in the left upper corner. You should get a menu
having PEPSI logo. Click on that logo to open the program. Alternatively, one can use
a terminal to open it (if no terminals open, open a new one). On pepsi@alpha type

‘pepsi’.
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6 Making observing blocks

As mentioned above, the observing blocks can be created only by using PEPSI GUI (see,
Sect. 5). Things to consider when making the blocks are explained in Sect. 4.

1. Adding targers
a) Click ‘Program’ button on ‘PEPSI Spectrograph Control Interface’:

PEPS! Spectrograph ControlInterface

B [00:26:00.000 [ [1

Exposure | Wum | Cross Disperser T

x

Cross Disperser |

El B[ semas B
B [Teme | @ o000 § [3 [ [ wswnen g

Exposure | Num

[ samosan [ @ | 002600000 [ |1

B [ o00:26:00.000 [ [3

O [oooso000 B [2 [ [ 3w @65 [ O | oooso0o00 {2 B[ evas sosr ]
Siicer
: 2
@ LsT Ol to0l el || & Gl d fm = PEPSI Spectrograph
O varr - - = " === control Interface
o O | O O AIP
oo | ® o ome |mous[c B weou1 B
Diso | Qaw D s Time tag: | 00:00:00 Vsss sor
Mirror 3 O Traces O Fiat
@ Biue @ or O Master O Dark
O Red O on o m re— I
sxs: o7 T SxT: a7 XT: LBT Dxs: LT
p1s | sbepil | aell | tewiza | ewis | sbewp Ul | odein | totaiza
00:16:04 - 00:28:31 - 00:44:04 00:16:04 - 00:28:31 - 00:44:04
010,264 (40%) - 00:15:336 (60%) I 00:10:264 (40%) - 00:15:33.6 (60%)

b) This opens the last opened ‘Observing Programmes’ window and a ‘Target

Visibility Plot” window.

Observing programmes

Select Table

CEEEEEE

ame: V__ | Fiber | Telescope | Start | End [ Duration |

Atttude | Parallactic | Azimuth | Aimass

Date | 23/08/2019

Last: [ 23/06/2019

HD 131951  5.89 200 PFU 20:55:00 21:19:00 09:24:00 Atade: 25
T 10.60 200 PFU  21:19:00 22:43:00 01:24:00 uT ortset:[ 7 3
RS Oph 1133 200 PFU  B1:32:00 62:19:40 00:47:40
V407 Cyg  14.68 208 PFU  02:19:49 ©3:43:48 01:24:00
58 AqL 5.63 200 PFU  03:43:40 04:26:40 00:37:08 NightTime: | 09:25:30
365 Oph  17.08 200 PFU  04:20:48 ©6:23:00 02:02:20 Y —oao1
Record: 2 | Marked: 1 | inciudea: o | Erasea: 0 | 7otar 7 | |

Current date: | 23/06/2019 Starting time: | 20:55:00

Readout time: [ g0 |5

22:42 01:32 (02:50) 0.9 (90)

¢) Save an existing program with new name (YYYYMMDD.obs) and start to

edit it.

e click ‘add another object’ in ‘Observing programmes’ window

Observing programm

s 20190623.0bs

Select Table

Telescope [ _Start

End [ Duration

HD 131951
TCrb

5.89
10.00

PFU 20:55:00
21:19:00

RS Oph 11.30 61:32:60

21:19:00
22:43:00

80:24:00
01:24:00

62:19:48 00:47:40

V467 Cyg 1465 260 PFU 02:19:4D 03:43:40 01:24:00
56 AqL 5.63 200 PR 03:43:40 04:20:40 09:37:80
V3665 Oph  17.00 200 PFU  04:20:40 06:23:00 02:02:20
Record: 2 | Marked: | | Included: o | Erased: o | Totar: 1 |

Current date: | 23/06/2019

Readout time: | 80

Starting time: | 20:55:60

e a new window having targets

pops up
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Observing targets in fhome/pepsl/ses/pepsi/PEPS /objects.tab x
File Table Select View
HEEEECCEE
| Name v Spectrum | Type | RA | De[]
[CAGha AR 88 GIIIGKGIEL  05i16:dT.36 2450 |
Alpha Cyg 1.25 A2lae 20:41:25.92 +45:
T2 Tri 4,95 GBITT+GSITI 02:12:22.28 +30:
UX Ari 6.37 KOIV RSCVn  03:26:35.39 +28:
51 Peg 5.46 G2.5IVa planet 22:57:27.98 +20:
HR 718 4,30 BSITT Solar  02:28169.54 +0B:
HR 153 3.66 B2IV Solar  00:36:58.28 +53:
HR 3454 4.30 B3V Solar 08:43:13.47 +03:
EK Dra 7,61 G1.5¥ BYDra  14:39:00.22 +64:
II Peg 7.20 Kev RSCUn  23:55:04.05 +28:
HD 194937 6.23 GOIII 20:28:07.54 +08:
Thetadl Ori € 513 o7y 05:35:16.46 -05:
Beta Tau 1.65 B7IIL 05:26:17.51 +26:
HR 1544 4.35 AlVn Solar 04:50:36.72 +08:
24 Tau 6.25 ABY Pleiades 03:47:21.04 +24:
WASP B 9.87 G6 TER 23:59:36.07 -35:
=]
1 2 I 0|
Record: 0 | Marked: 14 | Included: 0 | Erased: 0 | Tota: 1635 |

— NEVER delete targets from this list!
— Targets can be added to the catalogue:

* when one starts to write the name, it is shown if the target already

is in the catalogue

if the target already was in the catalogue and it has a PID (pro-
gram ID) that is not yours, PID should be changed so that the
data goes to the right person

in case it indeed is a new target, make a query and then apply to
that it goes to the catalogue

targets can be imported from a text file
names should be in that case in format HD123 or “HD 123”
- text file can contain also coordinates
if the target is a transient or nova, coordinates can also be given

for non-sidereal targets like Io or Jupiter, a name and approxi-
mate coordinates should be given and telescope uses then a special
mode to observed them (talk with your telescope operator)

e choose the target and send it to the observing block

Observing targets In fhome/pepslises/pepsi/PEPSU/objects.tab x
File Table Select View

FEEEECCEE +—

I Name. V) spectrum [ Type | RA | el
Alpha Cyg 1.25 A2Iae 20:41:25.02 +45:
T 4.95 GOILI+GSILL 02:12:22.28 +30:

UX Ari 6.37 Kelv RSCUR  03:26:35.33 +28:
51 Peg 5.46 G2.5IVa planet  22:57:27.98 +26:
HR 718 4.30 BSILL Solar  02:28:09.54 +08:
HR 153 3.66 B2IV Solar  00:36:58.28 +53:
HR 3454 4,38 B3V Solar  08:43:13.47 +63:
EK Dra 7.61 G1.5V BYDra  14:39:00.22 +64:
11 Peg 7.20 Kev RSCUR  23:55:04.05 +28:
HD 194937 6.23 GOIII 20:28:07.54 +08:
Thetadl 0ri € 5.13 07V 05:35:16.46 -05:
Beta Tau 1.65 B7III 05:26:17.51 +28:
HR 1544 4.35 AlVn Solar  04:58:36.72 +08:
24 Tau 6.26 ABV Pleiades 03:47:21.84 +24:
VASP 8 9.87 G TEP 23:59:36.07 -35:
a 2 T3] |
Record: 0 | Marked: 14 | included: 0 | Erasea: v | Totar 1535 |

10
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e In case you want to remove a target from your block, go to that target,
erase it with Alt-+Del and then delete it with Ctrl+Del

e Once all your targets are added, you can re-arrange the observing order
with up/down arrow buttons (the selected target is high-lighted in the
‘Target Visibility Plot” window
2. Editing the observing configuration of a target
a) The target for which editing will be done is highlighted with teal color
b) click ‘Edit fields’

Observing programmes 20180623.0bs x

Select Table

V__ | Fiber [ Telescope | start End [ Duration |
131951 5.89 206 PFU 28:55:00 21:19:60 060:24:00
:19:00 22:43:00 01:24:00

02:19:48 00:47:48
Cyg 14.68 200 PFU 082:19:40 03:43:48 01:24:00
5.63 200 PFU 03:43:40 04:20:48 00:37:00
Oph 17.00 2060 PFU 04:20:40 06:23:00 02:02:20

Record: 2 | Marked: 1 | Included: 6 | Erased: 0 | Total: 7 |

Current date: | 23/06/2019 E Starting time: | 20:55:00
Readout time: | 30 E

¢) New window ‘Edit Observing Block’ pops up

Edit Observing Block x

| | Exposure | Num | Cross Disperser | ‘ Exposure | Num | Cross Disperser

| o0:26:00.000 [ |3 [ [ 2:4285-4800 [¢] | oa:26:00.000 [ |3 [ [ 4:5441-6278 [g]

H

=

| 00:26:00.000 [ |3 [ [ 3:4e00-54a1 [g] | 00:26:00.000 [ |3 [ [ s:e278-7413 [g

O |oeo:26:00.000 3| |2 [§ [ 1:3837-4265 [g]| O |oeo:26:e0.000 [5 |2 [5 [ 6:7419-%067 [
Slicer Mirror FPE Telescope POL 5X POL DX | V5558 Sgr

O 10 O 20 | gpu |@or| @peu O varr | OV LI e ey ,—l @

@ 200 O 100L O au O au

O 300 O 130L O Red O on O poL O soi ® ouv @ ouy |Overhead time: | 00:05:00 E

11
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7 Executing the observations

7.1 Connecting with with the instrument

1. Now you should have ‘PEPSI Spectrograph Control Interface’ open.

PEPSISpectrograph Contral ntrface x ] PEpSISpecros x ]
[ Exposure | Num | Cross Disperser [ Exposure | Num | Cross Disperser [ Exposure [ Num | Cross Disperser || Exposure [ Num | Cross Disperser
@ [oo2s0.000 [ [1 [ | 3de00sen [ @ |oo:2e00.000 [ [1 B[ ez st | | O [o00:00:01.000 B [110 [ [ saseo-sasr [@] O | 00:00:00.100 [ |10 [ [ sems-rans g
@ w0 B (3 B[ umamn @ @ | wnwo | 5 e [ 00:00:05.000 [ | 300 [ [ @ daes a0 | @ | 00:00:00.500 @ | 300 [ [ s e
O [oo:26:00.000 [§ [2 [ [ 1:3837-a265 O [e0:26:00.000 [§ [2 [ [ 674190087 [ 00:01:30.000 [§ [ 300 [ [ 1:3837-4265 [g] 00:00:00.100 [§ [ 300 [3 [ & 7419-9067 [
Sticer Siicer
B 87 @ O AT -_— PEPSI S| BT s -~
pectrograph O Py O varr r—.  PEPSI Spectrograph
Dfunry [ 22RO 200t P@ [ Control Interface mor | [@F Q@2 r @ = " Controi interface
@ Owm |[OF O = O20 Ouo || OPL O soi — —
0 rou Ome o |mods[o B umows1 B rou Fistedes| 0 @ tetade|1 B
o) |[SR 18T Time lag: | 00:00:00 [ Vsss8 Sor Dso | O30 O | OThar O e Time lag: [ 00:00:00 [3
T 3 O Taces O Flat Py Wiror P ® e G —
e Blue off
® ® or O oser O 00t | e [ 17 o o O Mester O Derk | observers:[ 11
SXS: LBT. SXT: LBT DXT: LBT [ DXS: LBT sxs: Flat SXT: Flat DXT: Flat DXS: Flat
exp U3 | subexpUl | cyclel/1 | total 2/4 exp 215/300 | subexp 1/1 | cycle 1/1 | total 215/600
00:18:04 - 00:26:31 - 00:44:04 104 - 00:28:31 - 00:44:08 Reading cCD Reading CCD
00:10:26.4 (40%) - 00:15:33.6 (60%] 00:10:26.4 (40%) - 00:15:33.6 (60%) I 00:00:02.0 (2%) ! 00:00:04.0 (7%)

e In case PEPSI has been used for solar observations (SDI selected) and you
have text ‘Waiting for Sun‘ in the ‘PEPSI Spectrograph Control Interface’,
click ‘Abort to be able to start night observations.

e Click on LBT check button to connect and open ‘PEPSIQLBT". In the case
of polarimetry, also POL button needs to be checked.

PEPSI Spectrograph Control Interface PEPSI Spectrograpl

Exposure | Num | Cross Disperser

| D)
T Bwosure | Wam | Cross Disporser T Eposare | Wam | Cross Disperser [ Ewposure | Nam | Cross Disperser |

@ [oozso0on (1 [B | sewoo-sar @] @ [ooze0.000 [ (1 [F[ seasas G| | O | 00:o0:01.000 B |10 B[ wasoo-ssn [ O | o0:00:00.100 § (110 B[ siezra-ras [

B [o0:26:00.000 [ [3 [ [ 24265 amo0 [ 00:26:00.000 [§ [ 3 [ || 45441628 @‘I 00:00:05.000 [§ [ 300 (5 [F72 42654800 3] 00:00:00.500 [§ [ 300 [§ [TATsaaT 6278

O_[oo2s00.000 [ |2 [ | nsevrasss [ O |ooize00.000 [ |2 [ erams-sosr | 00:01:30.000 [ | 300 [ | 1:3897-4265 [ @ | 00:00:00.100 [ 300 [ | 6 7419-5067 [
A

Siicer Sicer
@ O varT ’Pﬂ ; PEPSI Spectrograph @ OFru O varT ? ’Pﬁ JBf=-  PEPSI Spectrograph
O 100 O 2000 - PEES oo llintas fued @ Q) & P PEES B= " Control Interface
O roL O sbi O poL O soi
® 200 O 200 — O 20 O 0 —
O poL P [ [0 B twsous(1 [ Firsteycle: 0 [ Lastoycle:| 1 B
Ofsoif RO EoRRD 0 Time tag: [ 00:00:00 [ Vsss8 Sgr Qs | O3 Ot | Oirhar Oime Time lag: 00:00:00 fg
Mirror FPE O Traces O Fat . Mirror FPE O Traces @ Flat e
Osue | Oon

O varr

@ Blue @ off O Master O Dark Observers: | CW M 11 O Master O Dark Observers: | 11
O Red O on O Manual ’T\/Tu”v”m O Red O on O Manual
sxs: LaT SxT: LaT DT LBT Dxs: LBT Sxs: Flat ST Flat DT Flat DXs: Flat
exp13 [ subexp 1l | cyclet1 | total 24 exp 215/300 | subexp /1 | cycle 1/1 | total 215/600
00:18:04 - 00:26:31 - 00:44:04 00:18:04 - 00:26:31 - 00:44:04 Reading cCD Reading CCD
00:10:26.4 (40%) - 00:15:33.6 (60%) 00:10:26.4 (40%) - 00:15:33.6 (60%) | 00:00:02.0 (2%) J 00:00:04.0 (7%)
e Check that PFU/POL radio button is selected:
N
PEPSI Spectrograph Control nerface x ] PEpsiSpectro x
[ Exposure Num | Cross Disperser Exposure | Num | Cross Disperser [N Epesme i M Cross Dispersenl | IExpossre B RN B Cross Dispemer
@ [oo 00 [ [1 [ | 3emc0-sea [ 00:26:00.000 [ [ 1 [§ | s:e27m-7a15 g 00:53:00.000 [3 [ 1[5 [ 426574800 00:53:00.000 (3 |1  [g [ Asaar-eare
2 [o0:26:00.000 [ [3 [ [ 24265 aw0 [ 00:26:00.000 [§ [ 3 [ || 4i5aa1-6ae @‘I O [00:30:00.000 g [0 [5 [ 3-4800-5441 [ O [00:30:00.000 [ [0 [ [ 4 5441-6278 @1‘
02500000 [ [2 [ Laser-ass [ O [o0:26:00.000 [ [2 [ [ & 74159087 Bl | o [o0:07:00.000 B [0 B[ wss57-4285 [ O [o0:07:00.000 [ [0 [§ [ & 7415-5067 [
Sticer Sicer =
& 7 ® ) O v - TS O U O vaTT -_— .. PEPSI Spectrograph
o | O O r @ Control lntatface) @ Q=P —5, @ = " Controi interface
Ofo. Oso [Ar o soi
@© 200 O 1001 O 200 O 100 - —
O oL D e Ptode[ o B lstoue| 1§ First cycle: | 0 B testoye[1 B
Oso | O30 O 100 Time tag: | 00:00:00 [§ [ Vessasar O30 O30t || O Thar O FE Time lag: | 00:00:00 [ [ Weciezaz
Mirror FPE O Traces O Flat s Mirror FPE O Traces O Fat =
e Oesle | O off
(O] @or O Master O D8k | oy rvers:[ o i 11 O Master O Dark
O rRed O on O Manual [t ][Lston_][_ Avor ][ comes O red O on O Manual
SX5:LBT ST LET OXT: LET T DXS: LT SXs: LPa5 SXT: LPa5 DXT: LPa5 DXS: LP45
exp U3 | subexp Ul | cyclel1 | total 2/d exp 11 subexp 3/6 cycle 171 total 3/6.
00:18:04 - 00:28:31 - 00:44:08 - 00:28:31 - 00:44:04 23:43:58 - 00:05:14 - 00:36:58 23:43:58 - 00:05:14 - 00:36:58
00:21:15.6 (40%) - 00:31:44.4 (60%) 00:21:15.8 (40%) - 00:31:44.2 (60%)

4140%) - 00:15:336 (60%) (30%) - 00:15:336 (60%)

2. A ‘PEPSIQLBT* window should appear:

12
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Target
Object: V5558 Sgr +801:51:44.7
JulianDay: | 2458658.81144 38:40:35.7
Date: | Mon Jun 24, 2019 51:19:24.3
UTC: | 07:28:28.2 1.598
LsT: | 18:17:35.7 Heliocent del: | 505,537
RA: [ 18:11:27.13 Heliocent ve -197.60
Dee: | -18:46:32.5 Diurnal vel: [ 9.94
/|| Hour angle: | 00:06:08.5 Barycent ve 0.33
Parallactic: | +001:39:30.5 Phase:
Preset @® ative O Guide O ros
Guidestar:[@ [ | O Acqure O Track @ e
O Leftsx O Right DX @ Sync sKDX

Large Binocular Telescope

i ﬁl f PEPSI LBT
& I’d Control interface
AP

e I
Humiaity:| 281

Pressure: | 693.5

WindSpeed: | 5.5

Ra: [18:10:18.48 Parallactic: | +001:57:17.2
Dec: | -18:46:51.0 utc: [ 07:28:28.5
Azimuth: | +001:45:46.6 LsT: [ 18:17:34.8
Altitude: | 38:30:59.3 Local Time: | 00:28:28.8
Left: PEPSIPFU Right: PEPSIPFU
Rotator: | 210:00:07.4 Rotator: | 210:00:17.0
Hotspot X: | 367.28 Hotspot X: [ 350.10
Hotspot v: | 370.34 Hotspot v: [ 372.37
Focus: | 30000 Focus: | 30500
Seeing: | 0.63 Seeing: | 0.68
Ges+WFs: [ 0K Ges+WFs: | 0K
offset: [ 0.3 offset: [ 0.3

Bl Focus: | 30000

Focus: | 30500

Filter

® N0 O ND2 O ND3

® o O

Filter

ND2 O ND3

—— I

Guider Engage

Guider

Engage

3. The spectrograph has to be engaged (‘Engage’ button) into
that the hatches are opened for authorized sides and ADC is
elevation even for a pointing star.

PEPSI@LBT x
View Target
Object: V5558 Sqr Azimuth: [ +001:51:43.7
JulianDay: | 2458658.81144 Altitude: 38:40:35.7
Date: | Mon Jun 24, 2010 | Zenith dist:| 51:19:24.3
uTc: [ 07:28:28.2 Airmass: | 1.598
:[ 18:17:35.7 Hellocent del: | 505.537
Ra: | 18:11:27.13 Heliocent vel:
Dec: | -18:46:32.5 Diurnal vel:
Hour angle: | 09:06:08.5 Barycent vel:
Parallactic: | +601:39:30.5 Phase:
Preset ® Acive O Guide O ros
Guide sta B | Oawre O ® PR
‘ O Leftsx O Right DX @ SyncSxDX

Large Binocular Telescope

Temperature: | 8.8 Pressure:| 6935

|
Humidity: [ 28,1

WindSpeed: | 5.5

PEPSI LBT

RA: [ 18:10:18.40

Parallactic: | +001:57:17.2
Dec: | -18:46:51.0 ute: [ 07:28:28.5

Azimuth: | +001:45:46.6 LsT:| 18:17:34.8

Altitude: | 38:30:59.3 Local Time: | 00:28:28.8

Left: PEPSIPFU.

Right: PEPSIPFU

Rotator:

Hotspot X: | 367.28
Hotspot v: | 370.34
Focus: | 30000

Seeing: | 0.63

Ges+wrs: [ oK

Rotator: | 210:00:17.0
Hotspot x: | 350.10
Hotspot v: | 372.37
Focus: | 30500
Seeing: | 0.68
Gesews: [ 0K

orsets [ 0.5 [

ortset [ 0.3 [

Focus: | 30000 3]

ol B Focus: [ 30500 [g] [~ B

Filter

Filter
Control Interface @MW QN2 ONDI | ® NDD O ND2 O ND3
Vaintenance [ Guider Engage Guider Engage

13

observing mode, so
following the target



—-—
1
PEPS

The Potsdam Echelle Polarimetric and Spectroscopic Instrument

Observing manual

LARGE
BINOCULAR
TELESCOPE

7.2 Selecting and sending targets to LBT

1. If observing block is not open, click ‘Program’ button on ‘PEPSI Spectrograph

Control Interface’:

PEPSI Spectrograph Control Interface x
‘ Exposure ‘ Num | Cross Disperser ‘ ‘ Exposure ‘ Num ‘ Cross Disperser
[ 00:26:00.000 [§ [1 [ [ 3ias00-saa1 [ [ 00:26:00.000 [ [1 [ [ si6278-7a18
| 00:26:00. 000 3 [ TZeEsmn [ 00:26:00.000 3 [ #sem-azie [g
O [o0:26:00.000 [ |2 [§ [ 1:3837-4265 O [oo:26:00.000 [§ 2 [ [ & 7419-0067
Slicer
LeT O O ® PrU O vATT F ﬁi /Br—. PEPSISpectrograph
O varT —_— P‘ LW e Control Interface
@ 200 O 1000 LR (@] o] A
[ poL 2 : =]
o Owa |O™ OB First cycle: | 0 2] Last cycle: | 1
0O soi Time Ing:‘ 00:00:00 H | V5558 Sgr
Mirror FPE QO Traces O Fiat
Note: |
Bl off
DHEIE & 0 mester (] ame Observers: | Cv My 11
O Red O on O manual ‘ Start H Stop H Abort H Calibs Program
S5XS: LBT ] SXT: LBT DXT: LBT DX5: LB
exp i3 | subexp 41 | cyclel1 | total 244 exp /3 | subexpll | cycel1 | total 214
00:18:04 - 00:28:31 - 00:44:04 00:18:04 - 00:28:31 - 00:44:04
00:10:26.4 (40%) - 00:15:33.6 (60%) ] 00:10:26.4 (40%) - 00:15:33.6 (60%)

2. Check that the correct program is open (YYYYMMDD.obs)!

e If not, go to ‘Table‘ menu, choose ‘Open or Close Table’ and select the correct

one.

3. Select the target (highlighted with teal color) you want to observe and send it to
LBT. This does not yet move the telescope! Note that target can be sent already

during CCD readout!

Observing programmes 20190623.0bs

Select Table

[Select Table
LT =0 —
[ame ] v [raper [l

[ Fiber ] Telescope | Start | End [ Duration |
HD 131951 5.89 280 PFU 208:55:80 21:19:00 60:24:080
T Crb 10.06 2008 PFU 21:19:00 22:43:00 01:24:80
RS Oph 3o 200 PFU 01:32:00 02:19:40 00:47:40
V487 Cyg 14. 208 PFU 82:19:48 03:43:40 01:24:80
58 Agl 5.63 8o PFU 03:43:40 04:20:46 68:37:80
V3665 Oph 17.68 2| PFU 04:20:40 06:23:00 02:02:20

| 2| L o | o | wotars | |

Current date: | 23/06/2019
Readout time: 380 @

Starting time: | 20:55:00

e Check that ‘PEPSIQLBT’ has the same target as you chose, or resend, and
check that ‘PEPSI Spectrograph Control Interface’ changed (target name,
selected cross-dispersers, exposure time, etc.) according to selected target.
Note that the changes happen only after CCD readout has finished.
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4. after the telescope operator gives the permission, click ‘' PRESET"

vre: [ o7:28:28.2
st a7

18:46:32.5

EPSI Spectrograp

T EX.M\ Cross Disperser
Ao B |1 B[ s [

B2 | 00:26

[ Exposure cro =
B [o0:26:00.000 [ [1 [ [ 5

v 8

oOLIS7:17 2

07:28:28.5
SR EE
Locat Time: [ 00:28:28.8

Right PEPSIPFU.
210:00:17.0

SXs: LBT

SXT: LBT

LBT.

B Po:26:00.000 [ [3 [ [ 2A26s-a800 | 00:26:00.000 [ [ [f] [T asenn el
oo:26:00.000 [§ |2 [ | nowr-azes [ O | ooizeioooo0 [ |2 [ evers-sosr )
Siicer
@ e o 0| ® O varr i pi.Psl W= PEPS! Spectrograph
VATT o i <@ (7-—  Control interface ),
o Astode[0 B tstous|1 [
s0 Time tag: | 00:00:00 [ |
,,,,, 10 O Fiat
o 3
O Manual Abort

Dxs: LBT.

wwts | e

W[ omem | www

00:18:04 - 00:28:31 - 00:44:04

oxr: :
w13 | wbepii | oaein | tetmiza

00:18:04 - 00:28:31 - 00:44:04

%) - 00:15:33.6 (60%)

00:101264 (40%) - 00:15:33.6 (60%)

e [f you need to change targets or pre-defined exposure times, read again Sect. 6.

Note that values in ‘PEPSI Spectrograph Control Interface’ do not change
unless you send the target information again (see above). You can also change
values in ‘PEPSI Spectrograph Control Interface’ directly, but then the vis-
ibility plot does not change and block will not remember the changes made

in future.

PEPSI@LBT

X
Target
Object: 5558 Sqr Azimuth: [ +001:51:44.7
JullanDay: | 2458658.81144 Altitude: | 38:49:35.7
Date: | Mon Jun 24, 2019 | Zenithdist:| 51:19:24.3
ute: | 07:28:28.2 Airmass: | 1.508
LsT:| 18:17:35.7 Hellocent del: | 505,537
Ra: [ 18:11:27.13 Hellocent vel: | -197.60
Dec: 46:32.5 Diurnal vel: 9.94
/|| Hour angle: | 00:06:08.5 Barycent vel: 0.33
Paraliggiic.|_5001:39:30.5 Phase:
@ Active O Guide O pos
Guidestar:| 8 [§ | O Acaure O Track ® P
‘ O Leftsx O Right DX @® SynecSX/DX

Large Binocular Telescope

Temperature: | 8.8
Humidity: | 28.1

Pressure: | 693.5

WindSpeed: 5.5

RA: | 18:10:18.40
Dec: | -18:46:51.0

Azimuth: | +001:

Altitude: | 38:30:59.3

Parallactic: | +001:57:17.2

Local Time:

UTC: | 07:28:28.5

00:28:28.8

Left: PEPSIPFU

Right: PEPSIPFU

Rotator:

GCS+WFS: | 0K

210:00:67.4

210:00:17.0

Focus: | 30800

Rotator:
Hotspot X: | 367,28 Hotspot X: | 350,10
Hotspot ¥: | 370.34 Hotspot ¥: | 372,37

Focus: | 30000 Focus: | 30500
Seeing: | 0.63 Seeing: | 0.68
GCs+WFs: [ 0K
offset: [ 9.3 % % offset: [ 9.3
IS

— B =
Focus: | 3
Bin: [ 4 [ ocus: | 30560 Bin: [ 4 [
i\ - PEPSI LBT Filter Filter
= w ’—-—' Control Interface @no O wp2 O ND3 | ® npo O wp2 O D3
[_Maintenance__| H Guider Engage Guider Engage

e ‘PRESET" to next target can be done already during CCD readout.
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e Sync SX /DX mode of preset is the normal case

e In case one of the telescope eyes does not move to the target, it is possible to
make ‘PRESET" separately only with one of them (Left SX or Right DX):

| View H Target |
Q Object: NGC 1624 2 Azimuth: | +131:31:43.7
JulianDay: | 2459187.93421 Altitude: 49:42:13.8
Date:| Fri Dec 4, 2020 | Zenithdist:| 40:17:46.2
uTC:| 10:25:15.6 Airmass: | 1,319
LST:| 08:00:29.9 Heliocent del: | 433,468
RA:| 04:42:13.54 Heliocent vel: | -1360.83
Dec:| +50:30:02.0 Diurnal vel: 189.77
Hour angle:| 03:18:16.4 Barycent vel: | 10.61
Parallactic: | +097:05:56.7 Phase:
@® Active QO Guide @® POS
Guide star: | @ O Acquire QO Track O PAR
[ O Lefesx | I O Right DX ] @ Sync SX/DX
" 0330181 (oW
- o @ Large Binocular Telescope
Spp Temperature:|  -8.9 Pressure:| 687.2
23 Humidity: | 37.7 WindSpeed: | 10.3
P = — =
.. RA: | 94:40:37.28 Parallactic: | +0896:30:36.5
: : .. Dec:| +50:27:41.0 UTC: | 18:25:15.8
- Azimuth: | +131:15:06.7 LST:| 08:00:28.8
. w Altitude: 49:50:41.0 Local Time: | 03:25:15.9
Left: PEPSIPOL Right: PEPSIPOL
Rotator:| 319:53:52.2 Rotator: | 318:41:55.0
Hotspot X: | 275.97 Hotspot X: | 258.15
Hotspot ¥: | 209.67 Hotspot Y: | 238,83
Focus: 22089 Focus: 22090
Seeing: | 1,31 Seeing: | 1,39
GCS+WFS: GCS+WFS: |
‘Offset: 1 E v|a]r Offset: | 1 E| v|a]
— (<l [>| p— 1<l >
Bin: [ 2 [ ]2 Bin: [ 2 [ | [v]x
PEPSI LBT Filter Filter
Control Interface O nNDo O ND2 @® NO O npo O ND2 @® nD3
| QO Seeing O Humidity ® wind | B Guider B Engage M Guider M Engage

e Note that ‘Preset‘ can be done in four different modes, but only the first one
should be used unless requested otherwise by the telescope operator:

— Active — the normal mode, uses wavefront sensor and guiding
— Guide — no wavefront sensor is used, guiding yes
— Acquire — only points and centres on hot spot

— Track — only points

7.3 Guiding

Collimating, guiding, and also focusing is done by the telescope operator. Do not do
anything unless asked.

e ‘Engage’ should have been checked in the very beginning but at latest at this point.
It opens the hatches so that the telescope operator can put the star in the position.
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Target
object: | V5558 Sqr Acimuth: [ +001:51:44.7
JulianDay: 658.81144 Altitude: | 38:40:35.7
Date: | Mon Jun 24, 2019 Zenith dist: 51:19:24.3
UTC: | 07:28:28 2’7 Airmass: 1.598
LsT: | 18:17:35.7 Heliocent dei:| 505.537
Ra: [ 18:11:27.13 Heliocent vel: | -197.60
Dec: | -18:46:32.5 Diurnal vei: | 9.92
Hour angle: | 00:06:08.5 Barycent vel: 0.33
Parallactic: | +601:39:30.5 Phase:
@ Active QO Guide O ros
o g | O e O Te ® Par
O Leftsx O Right DX @ SyncSXDX
Large Binocular Telescope
Temperatures [ 8.8 pressures | 693.5
Humidity: 28.1 WindSpeed: 5.5
na: [ 18:10:18.40 Parallactic: | +601:57:17.2
Dec: | -18:46:51.0 urc: | 07:28:28.5
Azimuth: | +091:45:46.6 LsT: | 18:17:34.8
Altitude: | 38:30:59.3 Local Time: | 00:28:28.8

Left: PEPSIPFU

Right: PEPSIPFU

L]

¥romge: 1762 2412 (65) Rotator: | 210:00:07.4 Rotatar:
367.28 Hotspot X:
370.34 Hotspot Y:
30000 Focus:
0.63 Seeing:
B Ges+WFS:
orfset: [ 0.3 [§ offset: [ 0.3 [

Focus: | 30000 [

Focus: | 30500

E

——
Control Interface @ npo O nDZ O ND3 @ N0 O nDZ O ND3
Vaintnance [ Guider Engage Guider Engage
1 - .
e ‘Guider’ opens guiding windows
View | view

[2][=} Qll

Jeei=db T

Xrange: 213552 22 50,23 (0.85.00.38) | [Xiranpes 21 w :
X hotspot: | 696 §| Gain: X hotspot: | 602 Gain: | 0.7
Y hotspot: | 787 g’ Plot length; Y hotspot: | 836
Fwim: [ 100 [3 FAP: | 9 FWHM: | 190
@® Cartesian Q Total O X plot @® Cartesian Q Total O X plot
QO Elliptical ® applied O ¥ plot O Elliptical @® Applied O ¥ plot
[ | sop | [_clean | [_set | [ _swp | [_clean

17
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7.4 Keeping target in pinhole (Polarimetry only!)

1. Make sure that the telescope is not moving anymore (= progress bar disappears)

Target
Object:| NGC 1624 2
Julianay: | 245918793421
Date: | Fri Dec 4, 2020

<[ +131:31:43.7

29:42:13.8
40:17:46.2

ute: [ 10:25:15.6 1.310

LsT:[ 08:00:29.9 433.468
Ra: | 04:42:13.54 “1360.83
Dec:| +50:30:02.0 189.77
10.61
® ros
O ear
© sync sxox

sure:[_687.2
Windspeed: | 10.3

wac| o4:40:37.28 Parslactcs| +096:30:36.5
Dec:| 450:27:41.0 urc:[ 10725158
Aimuth: [ +131:15:06.7 157 08100128,
Attitude: | 39:50:41.0 Locel Time: | 03:25:15.9
Ler: epsivoL Right: PEpsiFoL
Xrange 1143 134.3 (9 Vranger 1133 133 @) | Rotator:|_319:53:52.2 Rotator: | 318:41:55.0
Hotspot x:| 275.97 Hotspot x:| 258.15
Hotspot v | 209,67 Wotspot v:| 238.83
Focus: | 22089 Focus: | 22090
Secing:[ 131 Seeing:[ 1.39
Gesvwes: Gesiwes:

omet[ 1 @

A7 | o B | [EH
o} —= & bl
FRl | 2B | GER

i

7Sl =
i = Omo Owmz ©ws | Owo Owz ®©nos
| eintenance Oseeny O tumdty ©wnd | @ Guder @ Engage B2 Guder @ Engage

PEPSI LBT
Control Interface

2. When everything works really fine, the target lands on the pinhole

“ View

-]/

v

X range: 742 742 (0) Yrange: 987.4 987.4 (0) [

Exposure: | 500000 @ Binning: 4 E SubBias: ]
LapseTime: | 1000 E ExpNum: 1 E Showall: ]

Recording: [] M sXs | DXs

18
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3. Sometimes the target is very close by, but not really in the pinhole.

e In such a case, click target (bright spot) on the right mouse button on top

row images (doing it on lower row is disabled) to move the pinhole (black
circle) into it

4. You may start ‘guiding’ in guiding window, that is making small corrections to
keep target in the pinhole, but also ‘Start’ in next step starts it automatically. If
done here, it needs to be done for both sides separately.

View | view
BEEEDHE S |EEEnNNEEREND @

—_——

k|
|
|

X range: 21:55:52 22-86-29 (6:00:84:36) Y range: 129 X range: 21:55:52 22-:86:83 (8-88-84:-11) Y range: 138

X hotspot: | 696 % Gain: | 0.7 E X hotspot: | 602 Gain: | 0.7 E
¥ hotspot: | 787  [5| Plotlength: | 1440 (3] Y hotspot: | 836 [ Plotlength: | 1440 [
FWHM: | 190 .E,] FAP: 9 H FWHM: | 190 EI FAP: | 9 IJ:;]

@® Cartesian O Total O X plot @® Cartesian O Total O X plot
O Elliptical ® Applied O ¥ plot O Elliptical @® Applied O ¥ plot

I| Start ll Stop ‘ | Clean | i I‘ Start | | Stop ‘ ‘ Clean

7.5 Staring exposures

Start exposure sequence by clicking ‘Start’ in ‘PEPSI Spectrograph Control Inter-
face’
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PEPSI Spectrograph Control Interface x

‘ Exposure ‘ Num

‘ Cross Disperser

‘ ‘ Exposure ‘ Num ‘ Cross Disperser

= |aa 85:00.000 [5 [ [ 2 aze5-a800 [

& | oo:es:00.000 B[ asse-e2is [

0 | oo0:30:00.000 B [ 3 as00-5am @” 0 | oo:30:00.000 B[ esai-ems @|

0O |oe:e7:60.000 [§ [0  [f [ 1:3837- 4265

@) O |ev:07:00.008 B [0 [ [ &7219-9067 [

Slicer
o LBT O PrU O varT a PEPSI S
pectrograph
2 o || ® 1 @ o FEPSI = Control Interface
QO 200 QO 1o0L ® poL ® <o
B PoL First cycle: [ o E Last cyele: | 1 E
O soi © 300 O 1300 || O Thar O FeE Time lag: | 00:00:00 [ | HD 54879
Mirror O Traces O Flat Note: |
O Blue O off
O Master O Dark Observers:‘ II 8J

O Red O on O Manual — stop_|[_abore ][ calibs ][ program |

SXS: LPO SXT: LPO DXT: LPO | DXS: LPO

e This also starts guiding on both sides.

If the exposure needs to be interrupted for any reason, use

‘Stop’ in case you want to save the data obtained so far

‘Abort’ in case the exposure time was not long enough for useful data

If due to the, for example, clouds you think that exposure time is not long enough, it
can be prolonged on fly in the ‘PEPSI Spectrograph Control Interface’ as long as CCD
readout has not started.

7.6 Calibration frames

After the observing night is over, it is time to take the calibration frames. Check that
you have stopped guiding and guider camera is on pause.

In the ‘PEPSI Spectrograph Control Interface’ window:

1. Click ‘Calibs‘ button to get a pop-up window:

PEPSI Spectrograph Control Interface x

3

Exposure \ Num

| cross Disperser

| Exposure | Mum | cross Disperser

1:25:00.000 I I [ 3:4800-5441

E] [ 01:25:00.000 [ |1

Bl [ & 7a1e-o0e7 E‘I

O | o0:04:00.000 3 B [ 2265 -as00

Bl| O [oe:eaco0.000 ] (1 [ [ 56278 7418 |§|I

O |oeo:0a00.000 [ |1 [ [ 13837 4265

Bl| O [oo:eac00.000 [ [ 1 [ [ asae1 c278

5 = Slicer
P O PrU ® vatT a EPSI PEPSI Spectrograph
VATT P m— Control Interface
3 s QO roL Q soi AP
200 100
0 o First cycle: : 2]
cycle: | 0 Last eycle: | 1
0 300 ® 130 QO Thar O FPE
O sol Time lag: | 00:00:00 [ | HD 193030
Mirror FPE O Traces O Flat
Note: |
@ Blue Q off .
O Master O Dark B 11
O Fed ® on O wmanual [ |[Lse_|[auof ‘@ b |
S5XS: SXT: VATT DXT: FPE =
epll | subexpll | cycdel1 | total U1 exp U1 | subexp1/1 | cycie 11 total 1/1

22:45:59 - 23:50:22 - 00:10:59

22:45:59 - 23:50:23 - 00:10:59

01:04:23.9 (76%) - 00:20:36.1 (24%)

01:04:24.2 (76%) - 00:20:35.8 (24%)

7
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Calibration Sequencer X
ThAr 0O 100 0O zoo O 300 O 2oopP 100L 1300
FPE O 100 0O zoo O 300 O zoop 100L 1300
Traces 0O 100 0O zoo O 300 O zoop 100L 1300
Flat 0O 100 0O zoo O 300 O zo0p  [J 1o00L [J 130L
Master O 100 0O zoo O =300 O zoop  [J 1o0L [J 130L
Dark O any

2. Check that for wanted fiber(s) ThAr, FPE, and Traces are chosen

3. Click ‘START* button on Control Interface window:

PEPS! Spectrograph Control Interface %

| Exposure | Num | Cross Disperser \ Exposure \ Num \ Cross Disperser

| 00:26:00.600 1 [ 3a800-54a1 [ ‘ 00:26:00.008 E 1 @ [ sie278-7419 @‘I
| 00:26:00.000 E 3 g [ 2:4265-4800 | 00:26:00.000 [3 | 3 @ [ 454816278 |I
O [oe:ze:00.000 fff [2 [ [ 1:3837-2265 O |ove:ze:00.000 o (2 [ [ & 7419-9067 I

Slicer
=
LBT O O s @ FPrU O vATT ‘ ?SI .. PEPSI Spectrograph
0 varr = "‘ L = Control Interface
O PoL O sbi AIP
® 200 © 1000
L IREGE & 5 o First cycle: | 0 E Last cycle: | 1 @
.
01 sbi O 0ROt Tlmelag:‘ 00:00:00 g | V5558 Sgr
Miiror FPE O Traces O Fat i
Note:
@ Blue ® off
O Master O Dark Dhurvers:l g
L3 8ed O on O Manual ‘ Start D Stop H Abort H Calibs H ngmml
SXS: LBT e T: LBT ] DXS: LBT
| eras T exp 13 | subexp U1 | cycle /1 | total 24

00:18:04 - 00:28:31 - 00:44:04

| 00:10:26.4 (40%) - 00:15:33.6 (60%) 00:10:26 4 (40%) - 00:15:33.6 (60%)

4. When calibration frames are ready, click ‘Calibs‘ again to close the calibration
sequencer window and to be able to do anything else.
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8 Raw data

8.1 Viewing obtained spectra

It is good to take a look at the spectra in order to see if you should change exposure

times etc.

1. Select the spectrum (highlighted with teal colour) you want to look at from ‘FITS
Image Browser® with Enter or click the arrow icon to send it to ‘Spectrum viewer".
One can also look at multiple spectra by selecting them and clicking double arrow

icon.

File Select Table Tools

File Ext_|_Date-obs UT-obs | Exptine | Imagetyp] Object ]|  Crosdis [ Fiver[sxs ET | DXRET | 5XF0S [ DXFOS | SNR [ Phase | PID | Note| Charave | Fielens |
pepsib.20190525.018  fits  25/05/2019 == s:aoe0 - sasL L R FRE 075,118 Rea
pepetr-20190525.020 fits  25/05/2019 G oo meL me e 055,110 Red
pepstr. 20100525, 021 fits  25/05/2019 etaten 605 Bl FE e 07214 ed
pepstb.20190525.015 fits 25/08/2019 sam0 sl el Pt 070,984 Red
pepetr.20100525.022 fits  25/05/2019 siems e vl Pt 2050.087 e
pepstb.20190525.020 fits 25/08/2019 3+ 4000 - saa1 130 Flot 2075216 ed
pepetr-20100525.023 fits  25/05/2019 st 68 - 7019 1L Fat 2055206 hed
pepsir 20100525, 024 fits  25/05/2010 - s @m sl Rt 263011 Blue
pepatb. 20100525, 021 fits 25/08/2019 2 oes o oL Pt 067,591 tue
pepaib.20100525.022 fits 25/05/2019 2 265 - aso0 130 Flot os0.017 e
pepstr-20100525.025  fits 25/08/2019 ey Flat 064,332 tue
pepatb.20190525.023 fits 25/08/2019 2 oo L Pt 067,725 Red
pepstb.20100525.024 fits 25/05/2019 2 265 - aso0 10 o 067,066 ed
pepatb.20190525.025  fits 25/08/2019 1y oo vl Rt 05169 Red
pepsir.20190525.026  fits  25/05/2019 traces 67419905 BBl At 207,274 Red
pepsib.20190526.000 fits 26/05/2019 1 5037 - a26s 10 Flot N02.038 ea
pepetr.20190526.000 fits  26/05/2019 6. 7419 3087 1301 Fat 007,052 ed
pepstb.20190526.001 fits 26/05/2019 1y oo vl Rt 05,190 e
pepeth. 20190526.002 fits 26/05/2019 13037 - a2es 10 Flat n0sa77 e
pepsib.20190526.003 fits  26/05/2019 object 1D 142124 3: da60 - S4L L WATT FPE w tess 075,304 Red
pepstr.20100526.001 fits  26/05/2019 oblect o 1024 5: G278 . 7419 oL waTT FeE 10 2055254 ed
pepatb.20190526.004 fits 26/05/2019 oblect o 1435 3: dego - séal oL wTT FeE o 075,094 e
pepsir.20199526.002 fits 26/05/2019 object HD 143252 5: 6278 - 7419 130L VATT  FPE 142 tess 2055.877  Red. I
pepatb.20190526.005  fits 26/05/2019 oblect O 1578 3: dago - seal oL waTT FeE 153 — 075,23 Red
pepsir.20100526.063 fits  26/65/2019 object KO 1678 6: 7410 - o067 oL AT FPE a1 tesst 007,625 ed
pepsib.20190526.006  fits 26/05/2019 oblect D 10907 3: dag0 - séal L waTT FeE » = 075,097 ea
pepetr.20190526.004 fits  26/05/2019 oblect Mo 188207 6: 710 - so57 oL wATT FeE 128 == 2040289 e
pepstb.20190526.007 fits 26/08/2019 oblect M 185437 3: dag0 - séal oL waTT PR s = 076,277 ed
pepetr 20190526.005  fits  26/05/2019 oblect M0 168437 6: 7410 - so57 oL wATT FeE 0 == 2040569 e !
pepsib.20100526.008  Fits  26/05/2019 cbiect D 100635 3: 4300 - SAL L WATT FPE ) — 076,163 Red
pepetr.20190526.006 fits  26/05/2019 oblect M 10069 6: 7410 - so57 oL wATT FPE 12 == 2od0.a54 e
pepatb.20190527.000 fits 27/05/2019 object o 10377 3: dago - séal oL waTT FeE ” 2075.593 ed
pepstr.20100527.000 fits  27/08/2019 ovlect o 16377 5: 6278 - 7419 oL waTT FeE 154 2055587 ed
pepetr.20100527.001 fits  27/08/2019 et W7 6710 - sos oL waTT Fe o — 007,054 Red
pepsib. 20100527001 fits 27/05/2015 0A:33:57.2 OLiI0:00.000 chject R 7247  3: 800 . saal Lol VAT e 168 == 075,140 ed
I 2 0|

Recors: 65 I Marked: 0 I Inciuded: © I Ersed: 0 I Totat: 101 I

o

2. The active window in ‘Spectrum viewer‘ has a cyan frame. Select the area you
want to look at closer by drawing a red box with, for example, a mouse. To see
a summed spectrum from selected area Press ‘Enter‘, or Click the normal ‘Sigma
icon (one dimensional cross-cut in horizontal direction) on top of the viewer (the

other sigma makes it in vertical direction)

Y
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3. Now you have a spectrum plot where you can see the ADUs:

View Tools

X range: 5460 10048 (4588) Y range: 551530 579400 (27870)

8.2 Estimating signal-to-noise ratio

1. Select an area with mouse from highest continuum values to lowest (don’t be
distracted by high fabry-perot peaks in case FPE was on) and click ‘Sun‘ icon on

top of the spectrum viewer:

X range: 2406 10215 (7809) ¥ range: 197400 337300 (139900)

23
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2. You get a pop-up window there the S/N estimate is given, save that information
into fits list by clicking ‘Save':

Signal/Noise

| FITS keyword | €CD gain [#]
| GAIN | 0.5 E

v
]
\-‘A"{"m
AR

~ Estimated signal/noise ratio:

559

Ak

Coe] b Lo ]
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9 Telemetry

It is essential to check the telemetry from time to time:

If something is wrong and you are not trained to fix the problem, contact a
person who is!

The most important is the ‘Pressure’ in PEPSI Chamber window. If ‘In’ value has
red background, and one sees that pressure curves follow each others, everything is not
fine.

¥ range: 20.24 2.28 (8.84)

X range: 39/86/2019 §9:89:39.240 33/66/2010 23:08:26.883 (8:22:58:56.541)

Above optical table, C Radvel drift, m:

o1:20.235 [J 03[ 20.247 O 05:] 20.462 [0 ©07:] 20.100 [ o09:[ 20.262 O 11:[ 20.043 O 13:[ 19.090 O RV blue: [ 2660.620

02| 20.206 [ 04: 20.192 [ 06:| 20.162 [0 o8:| 20.269 10:[ 20.26 O 12:[ 20.189 O 14:[ 20.089 O RV red: | 2583.556 [
0n optical table, C Humidity, %

or:[ 20101 [ o04:[ 20037 O o7:[ 19037 O 10:[ 0078 O 13:[ 10077 O 16 19012 O 19 19.868 O Table: | 3.506

o0z[ 20083 [ o5:[ 19.99 [ o8| 19.977 1| 2612 O 14 19.98¢ O 17:| 19.833 O 20:| 19.872 O EBox:| 1.736 O

03[ 20.085 [ o6:[ 20.039 O 09| 19.859 [0 22| 19097 O 15[ 200004 O 18| 19.861 O 21| 19.913 O out:[ 31417 O

Optics, € ean temperature, ¢
M2red: | 20.103 [] CamRed:| 20.036 [] CCDred:| 19.761 []  FPEL:| 19.703 [] FPE2:| 19.714 [J
M2blu: | 26.087 [] Camblu:| 20.126 [ ccDbiu:| 19.914 [] Grating: | 26.087 ML | 20.154 O

Coolant, € Supply Box, € Pressuregbal
Glycol:| 12.349 [ Flow:| 18.776 L[] SupBox1: | 20.788 Cryotiger: [ 19.5 O out: | 698.201
Water: | 16,014 Flow:| 1.837 O SupBox2: | 19.824 [] cCabinet:| 21.0 [] in: [ 701,999
Airout: [ 19.088 [ Flow:| 58.091 [ Gas, ppm: 5 O

Last update at 23:08

.
= = PEPSI Chamber
e o0 @ | A S W=
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Other important measure is ‘Dewar heater’ in PEPSI CCD window. If it approaches 0,
the dewar pressure rises and pumping is needed.

[ Bive CCD Camers Red CCD Camera

€CD temperature, K ewar | CCD temperature, K

a:[ 153.000 a:| 153.000

B[ L2 O 5 5[ 153021 O

o[ mes O
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10 Troubleshooting

Sometimes the software program freezes or even crashes (STA Archon time out). If that
happens, find the following terminal

-- Timeout in

Timec

and type Ctrl+4c and start all over again.

If terminal gives ‘Lost connection with Camera’;, one can go to ‘PEPSI Control Unit’
Maintenance, but in order to do that, you should know what you are doing.
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