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Abstract

Gamma-ray bursts (GRBs) are the most powerful explosive phenomena in the Universe, and are also the leading candidates for
the origin of ultra-high-energy cosmic rays and neutrinos. They can also serve as valuable beacons for observational cosmology
as well as tests of fundamental physics. However, many basic aspects of their nature remain shrouded in mystery. The Cherenkov
Telescope Array (CTA), the next-generation ground-based gamma-ray facility, with its high sensitivity, large effective area, and fast
slewing capabilities, is expected to break new ground in our quest for elucidating GRBs. This article discusses the science prospects
for GRBs with CTA, including expectations for the measurements of spectra and light curves, detection rates, multiwavelength and
multimessenger aspects, etc.
Additional remarks to be added...
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NB: array sensitivity~<200 GeV almost due to LSTs alone
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Fermi results
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GRB 080916C
Fermi results

+CTA simulation

- normalize to GBM
light curve

- extrapolate
GBM+LAT spectra
with Y. Inoue EBL

- simulate with
D. Mazin’s tool

T. Yamamoto, Y. Inoue,
R. Yamazaki, SI
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science from detailed light curves

1. extract physics from E-dependent variability
- decipher UHECR signatures from variability timescales
- distinguish 1ntrinsic vs EBL cutoffs

2. devise GRB-optimized analysis methods utilizing timing

signatures
-> lower E threshold + increase low-E sensitivity
t 1[%]5 R=10""cm, T=1500, Ly/L =107, L,/L =200
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GRB detection rate Kakuwa, Yamazaki, Toma, Murase, SI+

alert rate | GRB facility

x | sky coverage | 0.25x2 x| duty cycle

x | slewing+detection efficiency

prompt: 0.37 (Tgp>T 4ejy
afterglow: 0.34-0.79 (detect)

Ferm1/GBM alert 50/yr (loc.< 3.5 deg)
prompt: 0.1-0.3/yr
afterglow: 0.7-1.6 yr

SVOM alert 80/yr x1.6 anti-solar bias
prompt: 0.3-0.7/yr
afterglow: 1.7-4.0 yr

x2.5 with better loc.

Swift alert 95/yr x 1.4 anti-solar bias x0.6 sky  GBM+SVOM

prompt: 0.2-0.5/yr
afterglow: 1.1-2.5 yr

0.1(->0.15)

spectrum, Ty, , luminosity, z dist.
I EBL attenuation

=100s) x0.15-0.3"7 (detect)

assume:

z & peak L. dist.  Wanderman
Band spec. extension& Piran 10
E -E;, corr.

prompt: no structure, T
afterglow: f ~ v-1t12
EBL: Razzaque (z<5 only)
array I integral sensitivity

dist.

dur

prompt: >~0.5-1/yr
afterglow: >~2-6 yr




redshift & photon count dlstrlbutlon
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GRB detection rate A.Bouvier +colleagues
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more questions

- Should MSTs/SSTs also be slewed?
When, how many, how soon and how fast?
- How do we deal with large GBM error circles? Offset LSTs?
-> under study by MC group
- How much can the duty cycle be increased under moonlight?
- How can we 1ncrease the alert rate?
JANUS/Lobster -> GUNDAM?
HAWC/LHAASQO?
CTA-dedicated satellite?
- Can we detect some (short) GRBs from t=0 during
a wide-field survey mode?
- How can we obtain redshifts for all CTA GRBs?
On-site optical/near-IR telescope? -> collab. with MOA?



Fermi/GBM bursts with CTA

fluence
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short GRBs compact binary merger=GW source?

35): The Long and Short of It
Fermi GRB 090510

Short gamma-ray burst
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I', 7 emission mechanism?
CR acceleration? LIV test? -> CTA!




short GRBs with CTA: wide field mode?

under study
by J. Hinton+

: o> .
& L) (3]

Relative Sensitivity

o
g
~ 30 degrees

e
w

II|IIIIIIIIIIIIII|IIII|Illlllllllllllllllll T

0.25

0.2

0.15

0.1

_Illllllllllllllllllllllllllllllllllll

0.2 04 06 038 1 12 14 16 18 2
Relative Divergence

short GRBs
long GRBs from T=0
unbiased transient search

GRB detection rate ~<few/yr?



short GRBs with CTA: GW alert?

inspiral phase merger BH ringdown

F e e
| e /
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T cd) time

strain amplitude
A+

)
s

localization ~5 deg after merger
-> localize before+alert? inclination?

Bohdan Paczynski, on discovery of microlensing by MACHO:

“It 1s a real tribute to the high-energy physicists, who did know
that it cannot be done, so they did it.”
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