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The wider LOFT Community …

a large area mission must have a large-area community … 



The LOFT Mission

LOFT is specifically designed to exploit the diagnostics of very rapid X-ray flux 
and spectral variability in compact objects, yielding unprecedented information on 
strongly curved spacetimes and matter under extreme conditions of density and 

magnetic field strength.

LOFT will investigate variability from submillisecond QPO’s to years long 
transient outbursts. transient outbursts. 

The LOFT LAD has an effective area ~20 times larger than any largest 
predecessor, uniquely combined with a “CCD-class” energy resolution.

The LOFT WFM has a few steradian field of view at soft X-rays to discover and 
localise X-ray transients and impulsive events and monitor spectral state changes, 

triggering follow-up observations and providing a wealth of science in its own. 



The LOFT satellite (from proposal)
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The LOFT Instruments (today)

LAD – LargeArea Detector

Effective Area 4 m2 @ 2 keV
8 m2 @ 5 keV

WFM-Wide Field Monitor

Energy range 2-50 keV primary
50-80 keV extended
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8 m2 @ 5 keV
10 m2 @ 8 keV
1 m2 @ 30 keV

Energy range 2-30 keV primary
30-80 keV extended

Energy resolution FWHM 260 eV @ 6 keV
200 eV @ 6 keV (45% of area)

Collimated FoV 1 degree FWHM

Time Resolution 10 µs

Absolute time accuracy 1 µs

Dead Time <1% at 1 Crab

Background <10 mCrab (<1% syst)

Max Flux 500 mCrab full event info
15 Crab binned mode

50-80 keV extended

Active Detector Area 1820 cm2

Energy resolution 300 eV FWHM @ 6 keV

FOV (Zero Response) 180°x90° + 90°x90°

Angular Resolution 5’ x 5’

Point Source Location Accuracy 
(10-σ)

1’ x 1’

Sensitivity (5-σ, on-axis)
Galactic Center, 3 s

Galactic Center, 1 day
270 mCrab
2.1 mCrab

Standard Mode 5-min, energy resolved images

Trigger Mode Event-by-Event (10µs res)
Realtime downlink of transient 
coordinates



Main Mission update wrt M3 Proposal & Status

� Launcher switch to Soyuz (Vega marginal: ∼10% excess – simpler design)

� Deployment/Panel structure to Prime (request by ESA)

� Mission lifetime extended to 4+1 years (science-driven)

� Optimal orbit: equatorial and low-altitude (science-driven)

� X-band downlink (request by ESA)

� Launch window 2022-2024 (request by ESA)

� Peak effective area 10 m2 (consolidated design)� Peak effective area 10 m (consolidated design)

� LAD Sky visibility expanded (now 50% / 75%)

� WFM expanded (FoV, number of cameras)

� Onboard GRB trigger and realtime coordinate transmission added (science)

Assessment Phase extended to end-2013 to cover “full Phase A”, Payload AO issued



The Key to LOFT: 
low weight/power/volume per unit effective area

Readout electronics
(∼2.5 kg/m2)

Silicon Drift Detector
(∼1.3 kg/m2)

Capillary Plate Collimator
(∼6 kg/m2)

∼10 mm

Mechanical support, Power 
Distribution, Interfaces, …

(∼2.5 kg/m2)
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The Large Area Detector (LAD)

Fully modular/redundant by design 
(126 independent modules)

Fine detector segmentation 
(5x105 read-out channels, 0.3 cm2

each, deadtime and the pile-up minor 
issues).

Driving Technology: 
large-area Silicon Drift Detectors and 
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large-area Silicon Drift Detectors and 
capillary plate collimators.



SDD Development @ FBK



SDD Development @ FBK
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IDET @ -27 °C is equivalent to that of ALICE-D4 @ +14 °C (tSH = 1µs) 



Fresh from the (FBK) oven (delivered Nov 2012)
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IDET @ -27 °C is equivalent to that of ALICE-D4 @ +14 °C (tSH = 1µs) 



The Wide Field Monitor (WFM)

5 Independent Units, each one 
composed of 2 cameras.

WFM FoV covers >50% of the 
LAD-accessible sky at any time, in 
the 2-50 keV energy range

Onboard triggering, imaging and 
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Driving Technology: 
large-area Silicon Drift Detectors (same 
as LAD) and coded masks. 

Onboard triggering, imaging and 
coordinate distribution of 
transient events.



Not a “super-RXTE”. A (nearly-)“CCD”-class resolution with huge effective area.

(and a wide-field, arcmin, soft X-ray, 300 eV resolution WFM) 

Access to spectroscopy on time scales unaccessible to other observatories and/or 
access to flux variability timescales simply still “unknown” (e.g., seconds in blazars). 
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LOFT/LAD in context:

LOFT as an Observatory
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LOFT as a general Observatory: mCrab-class AGNs

SuzakuSuzakuSuzaku

Today

With LOFT

SuzakuSuzakuSuzaku

XMM-pn/NuStar
(Here MCG-6-30-15, 2 mCrab.)



Preliminary observing program breakdown

Source Type TOO Sources Pointings Total Time 
(ks) 

Science 
Goal

BH transient outbursts Yes 4 800 2400 SFG1,2,4

Persistent BH No 2 400 1600 SFG 1,2,4

AGN No 30 50 8000 SFG 5

Msec pulsar outburst Yes 3 250 1000 EOS1, SFG2,3

4-years Breakdown: ∼50%  driving science + 50% for observatory science
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Msec pulsar outburst Yes 3 250 1000 EOS1, SFG2,3

NS transient bright outburst Yes 3 250 1800 EOS 1,2 SFG 3

Persistent bright NS No 12 350 4800 EOS 1,2 SFG 2,3

NS transient weak outburst Yes 6 6 120 EOS 2

Persistent weak NS No 14 14 280 EOS 2

Bursters Yes 10 40 1000 EOS 2



LAD Background: estimate

LAD Background components:

1. Aperture CXB: 9%
2. CXB leak: 53%
3. Earth albedo leak: 20%
4. Coll. Radioactivity 14%

5. Particles: 6%

95% of the LAD 
background is due to
intrinsically “steady 
sources”

Campana et al. 2012,  
arXiv1209.1661C



LAD Background: knowledge
Analysis and MC simulations show that the LAD background is dominated 
(>80%) by a photon component: high energy photons of CXB and Earth albedo 
“leaking” through the collimator. Both sources are steady and predictable.

The rotation of the spacecraft in the orbit causes a modulation of the background due to the 
different spectrum of CXB and Albedo. Max modulation is <20% (cf. factor 2-3 of RXTE).  This is 
easily described by a geometrical model. 
In addition to that, we introduced a “blocked collimator” for 1 Module (<1% of the area) able to 
monitor continuously the non-aperture background (95% of total), providing an independent 
modelling of the background variation with <0.3% accuracy over the orbital timescale.



LAD Sensitivity

Thanks to its unprecedented through-put (Crab gives ∼240,000 cts/s on 
the LAD), the 3-sigma sensitivity is ∼1 mCrab/s. This gives access to 
unexplored spectral variability times-scales. At the same time, an accurate 
control of the background systematics is recognized as very important. 

3-sigma 10-sigma



LAD Science Enhancement

On-going technology development activities in the US (but with a German 
company) aim at reproducing the capillary-plate structure in metal.
Tantalum prototypes already produced. The leakage background would be 
almost entirely removed. NASA MoO being submitted.



LOFT Web Page and 2nd Science Meeting

http://www.isdc.unige.ch/loft

� Mission info

� Simulation Tools

� Project status updates

� Public Outreach

LOFT Web Page and Toy Model

� Public Outreach

LOFT International Support Team:

loft.webmaster@gmail.com


