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Student questions: Nathaniel Butler colloquium on “Transient Astronomy in Coming 
Decade: Chasing All Bumps in the Night” 

August 26, 2015 
 

Question 1: How is the RATIR maintained on a daily basis? 
Not at all.  Most issues (like power outages) trigger messages that alert team members, if 
they happen at all. 
 
Question 2: Do you plan to use the RATIR for any other projects besides the one it is currently 
being used for now? 
RATIR is used regularly for many different projects, with GRBs taking only about 15% of 
the total time. 
 
Question 1: If gamma rays are blocked by the Earth's atmosphere, how is the RATIR able to 
detect GRBs from the Earth's surface? 
It detect the optical emission. 
 
Question 2: What causes the increase in redshift during a Gamma Ray Burst? 
The redshift stays constant.  A given GRB is a fixed distance away, hence a single redshift. 
 
Question 1: What portion of the sky is being surveyed for thes GRBs? 
Satellite survey the entire sky.  RATIR can respond to the Northern sky GRBs. 
 
Question 2: Do you ever worry about a situation where you might detect a GRB but no one is 
able to respond with a large telescope in a timely manner? 
Definitely.  It takes “behind the scenes” connections with observers in some cases with 
some gentle prodding. 
 
Question 1: Since spectrophotometric observations are time-consuming, spectra are often take 
with relative flux units. As gamma ray bursts are short in duration, what is there to be learned 
from spectrophotometric studies? Can one infer extinction by dust with redshift? 
Indeed, the location of absorption features at different distances take chunks out of the 
spectrum, allowing us to study the dust properties versus distance (ie versus redshift). 
 
Question 2: You talked about the nearly real-time tracking and observations of gamma ray bursts 
with RATIR. But, RATIR, is limited to the northern hemisphere. Is there a similar instrument to 
survey gamma ray bursts in the southern hemisphere? Otherwise, there would be a bias in the 
number and frequency of gamma ray bursts observed, in other words, what is the state of all-sky 
surveying of gamma ray bursts? 
One such instrument is called GROND. 
 
Question 1: Do you have any major modifications to the LSST planned? 
We are always asking them to provide triggers faster, and perhaps in greater number.  
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Question 2: Can the processes used in the LSST be applied to other telescopes? Are there size 
limits to the telescope? 
Indeed, many of reduction techniques planned for LSST have been battle tested with 
smaller telescopes.  Telescope size is largely limited currently by cost of mirrors. 
 
Question 1: Is the sparsity and size of the forecasted datasets for LSST unique as compared to 
other 'big data' problems in other industries? 
Yes, but I suspect there are quite a lot of similarities with other data sets as well (e.g., 
earthquake data, marketing data), and I think astrophysical data may be exciting enough 
to get people working on general problems. 
 
Question 2: How cooperative is the local government, universities, and park system at the Baja 
location with future telescope projects? I ask this in light of the problems with TMT at Mauna 
Kea. 
Much more open than Hawaii. 
 
Question 1: Due to the gamma bursts coming from the poles, are the bursts only detectable when 
the pole is facing towards the earth? 
Yes 
 
Question 2: If you had an unlimited amount of space for the “smurf village”, how large an area 
could you cover before adding any more sensors wouldn't increase the quality of the images? 
There's probably no such limitation.  It might just become logistically challenging to 
manage such a large network.  The smurf village concept would fit roughly in a football 
field. 
 
Question 1: Why is a gamma ray burst needed to see beyond the reionization period? 
GRBs are quite possibly formed by the first stars.  Stars are the first objects to form in the 
Universe, starting the process of reionization. 
 
Question 2: What can EM measurements from gravity waves tell us about the universe? 
Gravity waves have yet to be detected.  Should they be, EM observations are critical for 
allowing us to figure out the source of the gravity waves.  Are they produced by black hole 
systems?  Supernova?  The source must be observed with light to allow us to connect up 
our current understanding of astrophysical objects. 
 
Question 1: What methods are currently available to handle the 0.5 petabytes of data generated 
from the LSST? What changes, if any, must be made to these methods to better serve the 
scientific interests of researchers using the LSST? 
Fast methods to do very large database queries, for example. 
 
Question 2: You mentioned that the LSST will gather sparse data from any one object due to 
observing 100,000+ transients each night. In what way can researchers compensate for this 
sparsity of data? 
By observing with additional telescopes, for example. 
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Question 1: Is the ultimate goal of the LSST to identify thousands of transients a night or is there 
a plan to somehow to take into account certain characteristics of each transient to use for further 
research? 
Both.  For example, quickly detecting asteroids that may soon impact the Earth is a big 
goal. 
 
Question 2: Is there anything about Arizona in particular that encouraged you to do this type of 
work here? 
Dark skies.  Many telescopes already running here, for example. 
 
Question 1: Although you mentioned that many were more powerful than the sun, would it be 
possible for our sun to produce a GRB? 
No.  Our sun isn't massive enough to yield a supernova or a GRB. 
 
Question 2: What are you ultimately trying to find out by using the “lighthouse effect” of 
GRB's? 
To study the ionization history of the Universe, which is critical to understanding how 
stars, galaxies and everything else formed. 
 
Question 1: Early in your talk you mentioned that one of the main challenges was real time 
followup. Was this from a tecnological or man-power(processing) point of view and why? 
It's mainly technological given that there are far too many events (coming out too fast) for 
humans to handle. 
 
Question 2: Why do gamma ray burst decay so quickly? 
The blast wave increases in size rapidly, cooling and radiating away energy. 
 
Question 1: Is there a publicly accessible database of labeled training data to use for time 
domain-based machine learning classification?  
Indeed, there are several.  For example, the Hipparcos survey data. 
 
Question 2: You mentioned scientists identifying features that you'd then use ML to find for 
classification... have you thought about using neural nets/deep learning networks to find those 
distinguishing features for you, since often they are in dimensions that we as humans do not 
think in? 
Not personally.  It would be interesting to review the literature to see whether neural nets 
have been found to be effective. 
 
Question 1: Have you thought of placing RATIR in other locations around the globe? If so, 
where? 
Indeed.  For example, the 3m telescope at Lick observatory would be an interesting place. 
 
Question 2: Was RATIR built entirely here at ASU and if so, how long did it take? 
It was built largely at NASA Goddard and at the University of California Berkeley, with 
final integration occurring here. 
 



    

Butler_Answers to student questions 815.pdf 

4
 

Question 1: The speaker mentioned the application to exoplanet transit detection. Currently there 
are still a lot more exoplanet candidates in the database than the confirmed ones. Is it possible to 
apply the robotic technology to help comfirm planets? 
The current Kepler candidates are generally too faint.  There will soon be many bright 
targets from TESS which will be important to follow. 
 
Question 2: Compared to the Swift GRB mission, what's the most outstanding advantage of 
RATIR has in GRB study? 
RATIR is one of the only optical+NIR instruments around.  Our telescope is also larger 
than most, allowing us to observe many more GRBs than other telescopes. 
 
Question 1: Would it be possible to use cameras for these detectors from old, discarded or 
recycled cellphones as a very cheap sensor source? 
That might be pushing it a bit, but who knows. 
 
Question 2: Do you have to recalibrate the instruments or detectors when a GRB occurs? 
Calibration in the optical/NIR must be done for every image because the sky transmission 
changes (e.g. due to passing clouds). 
 
Question 1: Early in your slides you mentioned that you will catalog 100,000 new transient 
objects a night. How do you know to expect that number? Is this due to the amount of data 
storage alloted for a single night, or a limitation of hardware, and acquisition time?  
It's an estimate based on the fraction of known transients that the survey will monitor. 
 
Question 2: I found it very interesting that you were able to automate the 1.5m Harold Johnson 
telescope and keep it active. What were some of the unexpected challenges of turning an older 
telescope like this one into something robotic? Is the maintenance and upkeep of these 
adjustments, to the original design, significant compared to what it would cost to build an 
automated system entirely from more recent technology? 
The effort was one of adding a whole lot of sensors and calibrating many aspects of the 
telescope (like pointing, focusing) to be very highly repeatable.  A new telescope would have 
been well beyond our budget. 
 
Question 1: Have there been any false-positives with the program since the observing began, if 
so, what generally was the problem? 
Fall positive, yes.  It is often difficult to tell the difference between a very red star and high-
z GRB, until there are enough data to confirm fading in time. 
 
Question 2: What language was the “robot” written in and is there any specific articles that your 
group looked at when creating the software that helped enhance the automated classification 
process; in other words, how did those lines of code come about, researcher ingenuiety? 
We starting with existing codes, initially (like rts2 to automate the telescope) and then 
typically rolled our own. 
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Question 1: Understanding that gamma ray bursts occur quite often, is there any possibility the 
we could use the swift satellite to see a gamma ray heading directly towards earth? 
No 
 
Question 2: If the gamma ray does hit earth, would it inflict deadly amounts of radiation? 
No 
 
Question 1: One of the main goals of the LSST is to discover 100,000 transients per night. While 
this would acquire a vast amount of data on a macroscopic level, who will revisit/follow up on 
oddities and objects that need to be studied more in depth? Will the LSST revisit them or will 
those duties be delegated to the rest of the astronomy community? 
The LSST will not.  This puts pressure on the community to use other telescopes. 
 
Question 2: I understand that cosmic events that create x-rays and gamma rays are rare 
comparitively to other phenomenon we observe in the universe, but besides this potential barrier, 
is there any property intrisic to these wavelenghts that make it difficult to observe and collect 
data from the events that caused them? 
Yes, the physics of detectors to operate at high energies is different.  Also, they must be 
measured from space, which requires satellite based observatories. 
 
Question 1: You mentioned that you are in favor of a community-wide push toward 
refitting/repurposing older telescopes as you and your colleagues have done with the Johnson 
telescope for RATIR. Has anyone else retrofitted older telescopes to the degree that you have? 
No, I don't think so. 
 
Question 2: With RATIR, you expect to observe a large amount of gamma-ray bursts per day (I 
can’t recall the exact number). From these observations, will it eventually be possible to predict 
where a GRB will occur? 
They happen about once per day, but the location cannot be known in advance. 
 
Question 1: Are there specific types of transients that the LSST will keep an eye out for 
(eclipsing binaries, asteroids, etc.)? In other words, because 100,000 new transients may be 
discovered every night, will some findings be filtered as more important than others, or will all 
new findings be considered at the same level of importance and must all be sorted through? 
The filtering will be essential.  For example, recognizing an asteroid traveling to Earth is a 
big goal. 
 
Question 2: How would gamma ray bursts be successfully utilized as a “lighthouse” or backlight 
for detecting things in space if they fade so quickly? Is there a way of knowing where/when a 
GRB will occur so as not to miss this opportunity? 
Response must be quick and no. 
 
Question 1: With the camera in the LSST being such a high resolution and creating such large 
files each night while capturing videos of the night sky, are you ever going to have to throw out 
old footage of gamma ray bursts to make room for new ones? 
Nope 
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Question 2: Would your data be more precise or influential if you used more than six cameras on 
your lenses to capture more than six colors? 
Yes.  More filters allow for a better determination of distance (it's a trade-off with cost).  
Other colors might allow us to go after closer or ultra distant (but rare!) events. 
 
Question 1: How common is the emission of a Gamma Ray Burst by the evolution of a star? Do 
you know approximately what percentage of stars emit a GRB during their life cycle? 
Only a tiny fraction of all stars are massive enough to produce a GRB at the end of their 
lives, perhaps one in a billion. 
 
Question 2: Given the large volume of data expected to be returned by the LSST (you estimated 
100,000 new transients every night), what methods, if any, will you use to determine which 
transients deserve further scrutiny and analysis? 
The observed brightness and time variability can help identify them. 
 
Question 1: Given the huge amount of data coming in from RATIR, I wonder about the errors 
from the measurements and the data mining. What problems does one encounter, and how are 
they corrected with the statistical errors and are they significant to change the results? 
It's fine to make errors as long as results are claimed with appropriate error bars to 
represent the quality of the claims. 
 
Question 2: When the six images are created, does the loss of information have an affect on the 
measurements of low intensity transients? 
No, not really. 
 
Question 1: You mentioned that the RATIR instrument contains a set of optics that splits the 
incoming light into as many as four channels. Does spreading the avaliable photons that thinly 
have a detrimental effect on the images you take with RATIR? 
No. 
 
Question 2: Do you know why GRBs appear with such high frequency when compared to the 
frequency of supernovae in nearer parts of the universe? 
It's just that there's more volume available when you can detect explosions farther away. 
 
Question 1: In reference to the smurf villiage, could a similar idea be used to cover vast expanses 
of land to eventually resolve the entire sky? 
Perhaps. 
 
Question 2: Do we only see GRB's that have their jets shining directly at us or are we still able to 
detect them when they pass nearby, maybe illuminating previously shrouded objects. 
Just shining at us. 
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Question 1: What is the bigger challenge for creating networks of robotic telescopes, the 
engineering or the data analysis? Timing and correlating the data seems to be the bigger 
challenge from my perspective, but fleet maintenance of 1000 of small telescopes also seems to 
require a management structure quite different that of a typical telescope operation.  
I think it's mostly an engineering and logistical set of problems. 
 
Question 2: Have you considered using satellite or radar techniques for time domain astronomy? 
Pulse detection is a huge area in research of radar. Satellites must often process data before 
sending that data to Earth using a low bandwidth connection. I would be a interested see 
detection flags for all types of surveys telescopes that I could then correlate across the different 
frequency bands. 
The GRB detection satellites employ really clevel techniques to find the GRB spikes in the 
first place. 
 
Question 1: Can gamma ray bursts be ovserved from anywhere on Earth, or are some locations 
more ideal for telescope viewing (assuming light pollution isn't an issue)? ie, what makes Chile a 
good location to construct the LSST? 
Observation is best from high and very dry locations.  Chile is a mountainous desert 
region, hard to beat. 
 
Question 2: What is expected to come from the data of the 100,000 new transients the LSST is 
expected to find every night? Is cataloguing as much as possible the goal or will there be more 
focused studies? 
Asteroids of potentially interest could span the brightness range.  For me, most of the 
interesting events will be the brightest. 


