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Outline

Prompt GRB Observations:

The luminosity function &
intrinsic rate of GRBSs.

Butler, Bloom, & Poznanski (2009; arXiv:0910.3341)

Afterglow Observations:

RATIR, the Reionizations &
Transients InfraRed Camera
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Epoch of Reionization
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Extremely Piercing

144 Swift GRBs
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Limited by Detector Sensitivity
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GRB World Model
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Butler, Bloom, & Poznanski (2009; arXiv:0910.3341)
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GRB Correlations

Shortcuts to

Cosmology? 3
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(e.q., Butler et al. 2007, 2008)
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Rates Relative to Star Formation

SFR
(Hopkins & Beacom 2006)

also, Kistler et al. (2007, 2008);
Salvaterra et al. (2007, 2008, 2009).

1 5
Redshift =

Einstein Symposium 27 October 2009




Fraction at High-z

6+3 % of Swift GRBs
@ z>5

1+1 % of Swift GRBs
@ z>8

see, also, Perley et al.

(2009), Fynbo et al.
(2009)
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THE REIONIZATION AND TRANSIENTS

INFRARED/OPTICAL PROJECT

Nathaniel Butler
Joshua S. Bloom
Alejandro Farah
Julien Girard

Jesus Gonzalez
Alexander Kutyrev
William Lee

J. Xavier Prochaska
Enrico Ramirez-Ruiz
Michael Richer
Alan Watson
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(Co-l & Telescope Co-Lead; CRYyAUNAM, IA-UNAM)

(P
{®
(@
{®
{®
(C

Einstein Symposium 27 October 2009



RATIR Overview

Ap2  H2RG H2RG2  <——imagers

Reionization and Transients
InfraRed CAMERA
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6 channel optical/NIR imager

(associated project RATTEL)

6000 8000 10000 12000 14000 16000 18000
Wavelength (Angstrom)

Funded by Swift to:

- Infer high-z (z>6) GRBs

- Measure Early Afterglows

But most time Mexican Non-ToO Science
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(J. Bloom PIl; www.sasir.org) 500 700 850 1000 1200 1400 1600

Observed Wavelength [nm]

Infrastructure / Roboticization
Experience with IR detectors
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http://www.sasir.org/

Utilizing 1.5m Harold Johnson (2yrs)
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Excellent site! : 2800m above sea

>61% nights photometric ; >81% spectroscopic (20yr study: Tapia '03)
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rfilter _
(*+ g, u, Stromgren, UBV ICCD

& nebular on a FLI wheel) , _
/ Apogee camera window
Blue camera window

Fixed i filter
r CCD

|/| dichroic

/ NIR cryostat window
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. JH Split-filter
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dichroic 6’9
A6 N 7v split-filter

Optical Design, (Jesus Gonzalez)
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Mechanical Design (Alex Farah)
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IR Dewar Design

Detector 1 and filters Z,Y :
Camera lens assembly behind the dichroic

‘ | f X \ (out of the plane)
: \

Dewar Cold pupil dichroic

window stop \ /

4

Cold space (90K) Detector 2

Design being finalized now (Alexander Kutyrev, Harvey Moseley)
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Detectors

* Off-the-shelf Apogee Optical Camera's
* Teledyne H2RG arrays for NIR - (buy/borrow, 2.5um)

Utilize Teledyne “SIDECAR” ASICs to write fits.
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Timeline

* Swift Cycle 5 Proposal: “GRB Correlative IR Capabilities”
(Nov '08)

* High-level design/specifications & Conceptual Optical layout
(Nov '08 - March '09)

* Additional Funding + Goddard Manpower
(Jan/Feb '09)

* Design Review
(April '09)

* Design Revisions and initial Lab tests
(Summer '09)

* Most Hardware in Lab
(Fall '09)

- First Light in Summer 2010!
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