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Overview

« Data reduction

- Instrumental parameters
- Reduction scheme

e Simulation of survey data

- Influence of RFI
- Systematic effects

e First observations
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Data Reduction

Survey parameters

- 14 FPGA based spectrometers (16k channels)
- Bandwidth 100 MHz (1.2 km/s resolution)

- 10' FWHM, fully sampled

- 500 ms dumps (= RFI detection)

- 10’ My detection limit at 16 Mpc

Receiver/data quality
- System temperature: 20-25 K
- Allan times: > 1000 s
- Gain curve stability: good
- Standing wave pattern
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Telescope

Data reduction scheme
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Simulations

» Test the data reduction software and algorithms
 WWhat is the impact of RF| on the results?

* |nvestigate possible bias/selection-effects
 Determine completeness function

* Other statistical tests

June, 2009 Benjamin Winkel, EBHIS data reduction strategy



log 8(M,,) [Mpc~3]

Feb, 2009

The HI mass function

L - E
EBHIS
= - _:
: Frvas, HIPASS 1
[ =—1.37 ]
"~ log M= 9.80 R
[ 6°=0.0060 Low number .
y counts! =
: 1 [ I [ 1 [ 1 f :
:- L] I | L] i __
E an8 T FIg o E
— PR - 3 - 1
n cwe X~ Q& RRF"'F- ]
[ O O O e a 1 L1 | L1 L1 | , ST -

7 8 9 10 1

log M,, [Mo]

Benjamin Winkel, The Effelsberg-Bonn HI Survey

—

L ocal universe:

Q,,=3.5+10%h"

Zwaan et al. 2005



Simulations - Setup

Galaxy (HIMF) Spectra : Galaxy
sampling [ | generation > Gridder —”|parametrizer
¥ RFI T
_P .
RFI signals T T 2l

Some numbers:

- ~120 data cubes: 10°x10°x160 Mpc (150x150x1024)
- 1 Mio raw spectra per cube (8 GB)

— Three runs:
* w/0 RFlI
« with RFI, w/o mitigation
e with RFI, with mitigation
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Source Parametrization (HIPASS)
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Simulations - Results

Histogram of integrated fluxes
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RFI destroys HIMF!

Histogram of integrated fluxes
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RFI mitigation works!

Histogram of integrated fluxes
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Systematic Effects
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Systematic Effects
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Systematic Effects

- Parametrization issues

June, 2009

* The peak value of a spectrum is a bad estimator for the
peak flux

For small peak fluxes the velocity width is often heavily
underestimated
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Systematic Effects

- Selection effects

June, 2009

* Incompleteness of the survey (correction possible)
 Integrated flux can be biased to higher values
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Systematic Effects

\rametrization issues

The peak value of a spectrum is a bad estimator for the
peak flux

For small peak fluxes the velocity width is often heavily
underestimated
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First observations

Velocity: —59.07 km/s

Velocity: —68.09 km/s Velocity: —64.22 km/s
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Conclusions

» Data reduction software is working

e Simulations

- RFI must be mitigated
- Systematic effects could be explained

e First observations successful
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The end

Benjamin Winkel, EBHIS data reduction strategy

24



Completeness 2D
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f(x)=A*X" |
A = 0.756 +/- 0.001 |
= -0.498 +/- 0.001 |
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Detection algorithm

data fit after 5 iterations
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Introduction

Why HI surveys? — Science drivers

- 3D distribution of galaxies
- HI Mass Function (low mass end!)
- Environmental/evolutionary effects

- (Super-)shells in the Milky Way

- IVC/HVCs: statistical properties,
Ultra CHVCs, connection to Halo/Disk

- Accretion of gas

- Multiple wavelength studies
(Next Generation XRay!)
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Data reduction scheme

- High flexibility

- Memory efficient

- Multiple workstations can work independently
- Most functions are multithreaded

- Raw data can be kept

- Easy backup of the database
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