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Determine the number of neutrino interactions there
would be in the CUTE water tank as a function of
distance to the next galactic core-collapse supernova.

<l

Water shield 4G a®
ater shie \ L N

3¢/ \
: Dilution
- i | refrigergidr
il n g
Deck vl ‘
Cleanroom

Drywell with low activity Pb shield

Andy Kubik, RISQ 2024

Meneéndez, Ph.D. Thesis (2017)



https://indico.fnal.gov/event/63132/contributions/289834/attachments/178471/243278/20240531_RISQ_SNOLABFacility_Kubik.pdf

Neutrino Interactions

> Only weakly interact with the nuclei in a
water tank

> Assume that cross-section for inverse beta
decay (IBD) is overwhelmingly dominant
(~92.6% of interactions)*

> For simplicity, we will find the
cross-section for IBD interactions and scale
by a factor of 1/0.926 to estimate the total
number of interactions from all processes

Irene Tamborra, International Neutrino Summer School 2021

*K. Scholberg, 2011



https://indico.cern.ch/event/1011452/contributions/4448415/attachments/2292358/3897616/irene-tamborra-SN-nu-2.pdf
https://iopscience.iop.org/article/10.1088/1742-6596/309/1/012028/pdf

Information We Need for the Calculation
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Neutrino-Proton Cross Section
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Neutrino-Proton Cross Section
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Neutrino-Proton Cross Section
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Neutrino-Proton Cross Section

Rest frame of proton
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Neutrino-Proton Cross Section

10740
10741 |
10742

1 0—43 E— ®

918D _

20

40

E,/MeV

60

80

100

10



3.6 min height
- 3.6 m in diameter

Drywell:

2.6 min height
0.6 m in diameter

Water Tank:

* ~35.9 m3 volume

I2.6m

I3.6m

Miriam Diamond, TRISEP 2024
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https://indico.snolab.ca/event/2/contributions/48/attachments/78/207/TRISEP_Diamond_2.pdf
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Galactic Core Collapse Supernova (CCSN)

e Expected to occur in our galaxy around three
times per century.

SN1987A

e Occur when the iron core of a massive star
exceeds the Chandrasekhar limit and collapses
into a compact object, emitting ~99% of its
gravitational binding energy in the form of 108
neutrinos of ~10s of MeV each

e Neutrinos can freely escape the extremely dense
material of the supernova while the light is
scattered, meaning the neutrino signal will reach
an observer before any light

e The most likely distance for the next galactic
CCSN is around 12-1 5kpC from Earth NASA/ESA/CSA James Webb Telescope image
of the supernova remnant

K. Scholberg, 2012 13



https://arxiv.org/pdf/1205.6003

Livermore Model
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https://iopscience.iop.org/article/10.1086/305364/pdf
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Time-Integrated Neutrino Flux Model

Livermore Model
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Digitized a v_e, Livermore flux spectrum plot into data points using

https://plotdigitizer.com/app
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https://arxiv.org/pdf/2005.13068

Ntargets X ftq)(Ev)dt X o(E,) [MeV™!]

Number of Interactions per Energy Bin
at a distance of D=10 kpc

Example Calculation at D=10 kpc
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Integrate over all energies to find the total
number of neutrino interactions

If a CCSN occurs at D=10 kpc, =10
neutrinos interact with the CUTE water tank
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Number of Interactions in CUTE Tank

Total Number of Interactions as a Function of Distance
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Follow the same procedure
as before, but evaluate
time-integrated flux as a
function of arbitrary distance
between CCSN and Earth

N =986.8 /D ?

interactions

17



EDI Component

You are in a collaboration with about 50 people from 4 different
countries and 8 different institutions. You have recently had interest
from 2 new institutions to join the collaboration.

Both institutions have international students and for some of them
travel restrictions apply, such as long wait times for a VISA.

What can/should your collaboration do to understand how to best
support these new collaborators. This includes how you would work to
fully understand their needs and how to mitigate barriers.
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EDI Proposal

> Provide mentorship / guidance for advisors of international students
for how to best support and adapt to the challenges they may face

> Offer letters of referral for VISA / study permit applications
> Provide relocation funding assistance

> Schedule collaboration meetings well in advance and in locations that
are considerate of members’ travel restrictions

> Provide anonymous feedback surveys on international student / travelling experience in the
collaboration

> Collaboration Ombudsperson available for confidential support and guidance to
international students
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