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Hubble Ultra Deep Field Details HST = ACS
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Star formation in galaxies can be measured using
many tracers:

+ Ultraviolet (UV) radiation, photons emitted directly by
massive, young, short-lived stars

* Balmer recombination line emission (Ha in particular)

ISt emission (observed at far-infrared, ' |1, wavelengths) —
IS emlssmn produced by dust grains Wthh absorb UV and

Otron emission (at wavelengths, empirical
tion to SER through radio—FIR correlation) — associated




Star Formation Rate Density

» Perform an observational survey, at a star-formation
sensitive wavelength.

» (Calculate the Luminosity Function (the number ot
. galaxies as a function of luminosity, per unit Volume)

fecting as necessary for obscuration effects
pleteness, instrumental or other systematics, etc.
t of recent work in particular has empha31sed

€ dust corrections, but the correction factors for
effe eCts can be similar, or even greater.) - J-‘_-

s over the Luminosity (SFR)
'total space densHy of SFR.
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Bouwens et al Nature 2006 (astro—ph/060708%7)
(>0.6L GOODS z—drops
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Obscuration at high redshift

» LBGs might be heavily obscured (lack of Lyo
emission from z~5 UV-bright LBGs, Ando et al,
- astro -ph/0510830).

VO emitters might be heavily obscured (AV~1 -

r in a lensed z=6.56 source, Chary et al,
ApJ, 635, L5). -
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Assumptions about vV, emission from SNe

» All core-collapse supernovae (types 11, Ib, Ic)
_have similar properties regarding neutrino
. production ~

nergy mostly shared among
(atter mixing in the SN)
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Brief summary of the DSNB

» Mid-1980s: Several researchers qualitatively explore neutrino emission
from supernovae and the DSNB (e.g., Krauss, Glashow & Schramm,
Nature 1984, 310, 191)

» 1995: Totani & Sato (Astropart. Phys. 3, 376) calculate the neutrino
spectrum for a supernova, and estimate the flux of electron antineutrinos
rom all supernovae, the “relic supernova neutrino” flux.

97-2003: Various estimates for the level of the DSNB (e.g., Malaney
Kaplinghat et al 2000, Ando et al 2003, Fukugita & Kawasaki 2003)

ek et al (Phys. Rev. Lett. 90, 061101) measure an upper limit
SNB v, flux with SK, of 1.2 cm™s’.

acom & Vagins (Phys. Rev. Lett. 93 171'101) suggest loading SK
, to improve DSNB detection (and coin the new term).

._

ar y and various combinations of cosmic SFH and D
rage V. temperature and other parameters.

i h/ 0509233) uses SN1987A to estlmatﬁ)s
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The Cosmic SFH: Summary

» The SFH is now robustly determined, up to z~6. The question next
becomes how much obscuration is there in galaxies at 6<z<10, and
are the SF galaxies alone sufficient to achieve reionisation?

Ihe SK neutrino limits place an on the (z<1) SFH
ormalisation. * |

e density of SNII rate evolutlon prov1des ~ loiver limi _fof
alisation. -

nits, together with the new" qultﬁ-preuse SFH

F

Nts ( articularly at z<1), allows the SEH qrmahsat' o,; ]

d quantitatively constrained for the first time.
= il- B i




Comments for further thought

» The SK measurements are limited to energies above about 19
MeV, corresponding to the SFH up to redshifts of z~1. Novel
methods for sampling the DSNB spectrum down to ~5 MeV

could constrain the SN rate at redshifts z>1 (Malaney 1997).

ature. Detecting and resolving the spectrum provides a

robe of the characteristic SN neutrino temperature
& Sato 1995).



More comments for further thought

» Detecting and resolving the DSNB spectrum also allows
exploration of other neutrino properties, in particular the
possibility of an inverted mass hierarchy, and the idea of non-
radiative neutrino decay (Ando & Sato 2004).

onstraining cosmological parameters and Dark Energy
ndependently using the DSNB combined with future SN
2yS, as a consistency check on existing measurements
tal 2006, hep-ph/0607109).

' late neutrino mass properties. Depending on the
spectrum, neutrinos could be distinguished between
a or Dirac particles, the type of mass hierarchy

], and possibly even the masses determined (Baker
ep-ph/0607281). %

1ding ntrmo emlssmn from SN may a 0




