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Overview

* |nvestigate the ability of two different ET
geometries to reconstruct the sky position

* Using individual SNR values only!
* Do not use time-delay information.
 Two ET geometries:

- Two L-shaped instruments at Hanover and Cascina,
the Hanover instrument 45deg rotated. L=7.5 km

- Triangular instrument at Cascina only. L=10km

30 Nov 2009 Cambridge WG4 meeting



Iapp)

Technical |

» Using self-made code: pyET.py

— Can choose noise curve (LIGO-I, advanced,
ETB,ETC)

- Can define any detector with any arm directions
— Can create a 'network' of detectors
— Calculates the SNR of a signal (VIR-027A-09)
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Technical i

 For now:
- masses = 1.4/1.4 Solar masses
- distance = 1 Mpc

 SNR value depends only on

- low cutoff frequency (LIGO-I: 40, adv: 10, ET: 3 [Hz])
— sky position
— source orientation
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Determine the sky area

* To determine the 1-sigma sky area:
- Use the known position of the source

- Go from that source in small steps (A@) in some

direction (a)
~ Determine when 90 =
- Repeat procedure

\
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from same point in different direction.
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Determining sky area

Example
—61.5 ! ! ! ! ! ' ' '
SNR: : : : : : [ 3sig 27.4 sqd
*H1: 51 I 2sig: 14.2 sqd
e[ 1: 30 —62.0F-------oe A e e e AR I 1sig: 3.5 sqd []
*V1: 130 ' ' ' ' ’ ’ ’
. —62.5
(SNR ET: § 630
+20'000-30'000) 3
° —63.5
—64.0

_ i i i i i i i i
IEM'?l-*il 116 118 120 122 124 126 128 130 132
Right Ascension [deqg]

30 Nov 2009 Cambridge WG4 meeting



U@p:@

Example: 0 over the sky
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Prelim. results

* Choosing 5000 random sky locations

e random source orientation

 Masses = 1.4/1.4, Distance=1 Mpc

* 1-sigma areas in square-deqgree:
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min max median
Initial 4.12 57.1 4.12
Advanced 1.03 1.94 1.03
ET triple 3.00E-005 0.22/6.00E-005
ET double |1.00E-004 0.12|1.40E-004
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Results: Advanced detectors
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ET: Triangle
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Double Triple
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Outlook

 Compare with Time-of-Flight estimations

* Look at double ET case (Europe/US)

» Use realistic distances (e.g. volume-sampling)
* Use higher masses (cf. TOF)

» Verify the code
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