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Visual high-resolution spectrographs at 8-10 m telescopes 

 

Telescope SALT Keck I VLT 
Kueyen 

HET Subaru LBT 

Diameter [m] 10 10 8.2 9.2 8.2 2 × 8.4 

Spectrograph HRS HIRES UVES HRS HDS PEPSI 

Maximum R  (=λ/∆λ) 65,000 84,000 110,000 120,000 160,000 270,000 

Wavelengths [µm] 0.37– 0.89 0.3 – 1.0 0.3 – 1.1 0.39 – 1.1 0.3 – 1.0 0.38 – 0.91 
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White-pupil design 
R4 Echelle (20x80cm) in double pass Littrow 

Collimator F/14 Maksutov 
Resolutions 43.000, 120.000, 250.000  

λ383-912nm in 3 exposures 
2 arms initially: „visual“ and „red“ 

   each V & R arm: 3 VPH CDs with 2 prisms 
2 10.3x10.3k thinned CCDs simultaneous 

0.073 arcsec/px 
4 spectra per echelle order 

44m fibre bundle  
     



Spectrograph: Chamber  
 



       Issues brief 

10k CCD fixed-pattern noise in three stripes 
(columns); limits S/N to ≈1300:1 in the affected 
wavelength regions. 
Electrical interference on DX guider CCD; limits 

guiding on DX currently to 16th mag. SX unaffected.  
Current efficiency in UHR mode dominated by 

binocular guiding jitter (need help from LBTO!) 
Lower than expected efficiency in the bluest CD 

(CD#I) suggests there is a remaining coating/glass 
issue.  
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       Observing experiences 

Observing itself is straightforward, no phase-II material or 
similar is needed. Will work in remote control from Potsdam 
as of 2017B.  
Integrations can be started 10min after sunset (cc before 

sunrise).   
DR is the (PEPSI-team time) bottleneck. See poster by Ilya 

Ilyin.  
Full and continuous calibration is time consuming (c/o „Super 

Master Flats“). Being done from scripts executed during 
daytime→competes w/ solar SDI observations. 
So far, no noteworthy time losses due to technical failures.  
PEPSI is a don‘t touch system and works even in 

bad/moderate seeing  → ideal facility instrument.  
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Ongoing work … 
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New Image-Slicer block 
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Waveguide IS and its … 

24mm 
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… new fibre coupling 
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… and what the CCDs see 
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FPE 
 
 
 
 
 
 
Th-Ar 



… and what the CCDs see 
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7-slice IS w/  
100µm fibre  
for use w/ LBT 
R≈270,000 
 
 
 
 
9-slice IS w/  
300µm fibre 
for use w/ VATT 
R≈260,000 
 



… and what the CCDs see 
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5-slice IS w/  
200µm fibre  
for use w/ LBT 
R≈120,000 
 
 
 
 
9-slice IS w/  
300µm fibre 
for use w/ VATT 
R≈200,000 
 



P.I. key-science projects 
 • (integral light) PEPSI „deep spectrum“ project. Single, 

high-R, high-S/N spectrum for selected „key“ targets. 
 • Targets of opportunity (Tabby‘s star, TRAPPIST-1 …)  
 • (polarimetric light) ZDI of „The Sun in Time“; solar-type 
stars in a series of open cluster stars of various ages 
sampling the evolutionary „magnetic brake“.  
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„Deep spectrum project“ ongoing 
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Sun 

48 targets;  
incl. all northern  
Gaia benchmark  
stars 
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Science cases, e.g., Li abundances 
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W(Li)≈4 mÅ 
6Li/7Li≈ 1-10% 
A(Li)=1.11±0.006

+0.02
−0.06 

Solar Li abundance 
3D-CO5BOLD in NLTE 
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Arcturus: comparison with 
KPNO atlas (Hinkle et al.)  

KPNO/CF:  
R=130,000−200,000; 
S/N  200 … 1300 … 700 
Integration time 15 nights 
LBT/PEPSI:  
R=200,000−270,000; 
S/N  100 … 6000 … 3000 
Integration time 10 min 
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Chamber RV stability reached:  
Solar p-mode oscillations detected 

σext(1day)=1.2 m/s 
RV amp = 47 cm/s 

5.5 min 
3 mHz 
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First Doppler images: a young Sun 
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See poster by Silva Järvinen 



XO-2b exoplanet transit is Na D 

23 

XO-2b transit, 19-11-2015; R=120,000, V=11.2, 21x12min, S/N≈40, seeing 0.8″ Begin … 

… end of eclipse 
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Partner projects 
1. K. Lind (MPIA): Cosmology with extremely metal-poor 

stars, 2N, April 10-11, 2016A --full loss due to bad weather 
2. J. Tayar (OSU): Surface Rotation of the Secondary 

Clump, 1N, June 3, 2016A              --all targets observed 
3. C. Woodward (UM): LBT (+PEPSI) Observations of 

Novae, 1.5N, June 4-5, 2016A        --all targets observed 
4. M. Johnson (OSU): Doppler tomography Kelt-3 transit, 

1N, March 2, 2017A         --target observed but bad seeing 
5. M. Johnson (OSU): Doppler tomography KC11… transit, 

1N, May 28, 2017A               --target observed 
6. M. Johnson (OSU): Doppler tomography Kepler-1514 

transit, 1N, May 29, 2017A  --target partially observed 
7. C. Woodward (UM): LBT (+PEPSI) Observations of 

Novae, 1N, May 30, 2017A  --full loss due to bad weather 
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Partner projects 
8. M. Johnson (OSU): Doppler tomography HD222175 

transit, 3hrs, May 31, 2017A   --target partly observed 
9. T. Beers (UND): CEMP-i stars, 4hrs, May 31, 2017A               

    --full loss due to bad weather 
10. J. Crepp (UND): Kelt-18 deep spectrum, 4hrs, Jun 1, 

2017A                          --target partly observed 
11. F. Borsa (INAF): Transmission spectroscopy HD189733, 

1N, Jun 2, 2017A  --transit missed, alternative target obs 
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Partner projects: novae  (UMinn) 

V339 Del, V=14mag 
R=120,000; 2x30min 
S/N=220 in Hα 
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Na D dublett 
R=120,000 mode 
1.8m VATT 
30 min exposures 
S/N ≈ 340 

Galilean moons w/ PEPSI@VATT 

Sodium jet launch;  
took less than a day to 
travel from 6→50 RJ 
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Partner projects: exoplanet  
transits (OSU) 
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Kelt-3b transit March 2 
R=120,000 V=9.8mag 
19x15min exp, S/N≈74-22 
Seeing 1″ - 6″ (!), target partly lost 
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Partner projects: Kepler stars (OSU) 
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Partner projects: Kepler targets 

Li 6708 Å KEPLER clump giants, CD-V, R=250,000, 1h exp 

KIC3744681 V=10.62 S/N=143 

KIC4659821 V=11.66 S/N=78 

KIC7467630 V=10.47 S/N=159 

KIC7581399 V=11.54 S/N=58 

KIC8962923 V=11.22 S/N=84 

β Boo V=3.52 S/N=630 (60s) 
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Outlook 
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 • LBTO observer as of 2017B (Shane Walsh) 
 • Partner representatives as points of contact 
 • SDT will continue until 2018B 
 • Polarimeters as of 2018A (only Stokes facility on 
any 8m class telescope) 
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Commissioning Sept. 5-12, 2017 

Polarimeters 
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