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NeuCBOT yield calculations 
(n) yield calculations ook-bot)

● Neutron) yield in low bkgd experiments Calculator Based On) yield in low bkgd experiments TALYS
– https://github.com/shawest/n) yield in low bkgd experimentseucbot/
– Westerdale,n) yield in low bkgd experiments S.,n) yield in low bkgd experiments an) yield in low bkgd experimentsd P. D. Meyers. “Radiogen) yield in low bkgd experimentsic Neutron) yield in low bkgd experiments Yield 

Calculation) yield in low bkgd experimentss for Low-Backgroun) yield in low bkgd experimentsd Experimen) yield in low bkgd experimentsts.” 
NIM A 875 (Dec,n) yield in low bkgd experiments 2017): 57–64. 

● Design) yield in low bkgd experiments prin) yield in low bkgd experimentsciples:
– Easy to use (Python) yield in low bkgd experiments,n) yield in low bkgd experiments n) yield in low bkgd experimentsot Fortran) yield in low bkgd experiments!)
– Flexible

https://github.com/shawest/neucbot/
https://doi.org/10.1016/j.nima.2017.09.007.
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User yield calculations in) yield calculations puts
● Material composition) yield in low bkgd experiments

– List of…
● Chemical symbols
● Mass n) yield in low bkgd experimentsumbers (0 for 

n) yield in low bkgd experimentsatural abun) yield in low bkgd experimentsdan) yield in low bkgd experimentsce)
● Percen) yield in low bkgd experimentst mass

● α en) yield in low bkgd experimentsergy list
– List of… 

● En) yield in low bkgd experimentsergy [MeV]
● Percen) yield in low bkgd experimentst relative 

in) yield in low bkgd experimentsten) yield in low bkgd experimentssity

● Isotope list
– List of… 

● Isotope symbol
– (e.g. Th232)

● Percen) yield in low bkgd experimentst relative 
in) yield in low bkgd experimentsten) yield in low bkgd experimentssity

● α en) yield in low bkgd experimentsergy list
– List of… 

● En) yield in low bkgd experimentsergy [MeV]
● Percen) yield in low bkgd experimentst relative 

in) yield in low bkgd experimentsten) yield in low bkgd experimentssity

OR

Decay in) yield in low bkgd experimentsfo scraped from NNDC’s 
ENSDF database an) yield in low bkgd experimentsd compiled 
in) yield in low bkgd experimentsto a local database
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The yield calculations un) yield calculations derlyin) yield calculations g yield calculations calculation) yield calculations 

α weight
(User in) yield in low bkgd experimentsput + ENSDF)

Target n) yield in low bkgd experimentsucleus mass n) yield in low bkgd experimentsumber A 
an) yield in low bkgd experimentsd mass fraction) yield in low bkgd experiments C

(User in) yield in low bkgd experimentsput)

Outgoin) yield in low bkgd experimentsg n) yield in low bkgd experimentseutron) yield in low bkgd experiments 
en) yield in low bkgd experimentsergy

α en) yield in low bkgd experimentsergy
(User in) yield in low bkgd experimentsput + ENSDF)

Cross section) yield in low bkgd experiments 
(TALYS)

Mass stoppin) yield in low bkgd experimentsg power 
(from SRIM)

Numerical in) yield in low bkgd experimentstegral over the α track as it slows down) yield in low bkgd experiments
(assumin) yield in low bkgd experimentsg the capture probability is small)
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Speedin) yield calculations g yield calculations up yield calculations calculation) yield calculations s yield calculations with yield calculations an) yield calculations  yield calculations effective yield calculations α yield calculations 
spectrum,n) yield calculations  yield calculations rather yield calculations than) yield calculations  yield calculations simulatin) yield calculations g yield calculations each yield calculations α yield calculations in) yield calculations dividually

# Example  listα list
6 30
5 100
4 20
3 90

Two possible execution) yield in low bkgd experimentss → 

OR

NeuCBOT does this,n) yield in low bkgd experiments 
because it is faster



S. Westerdale (INFN) (α,n) yield in low bkgd experimentsn) yield in low bkgd experiments) yield in) yield in low bkgd experiments low bkgd experimen) yield in low bkgd experimentsts 6

Databases: yield calculations down) yield calculations loaded yield calculations by yield calculations default
● NeuCBOT comes with some data automatically,n) yield in low bkgd experiments an) yield in low bkgd experimentsd gen) yield in low bkgd experimentserates a local database with 

addition) yield in low bkgd experimentsal data as n) yield in low bkgd experimentseeded
● Elemen) yield in low bkgd experimentstal isotopic abun) yield in low bkgd experimentsdan) yield in low bkgd experimentsce:

– ./Data/abun) yield in low bkgd experimentsdan) yield in low bkgd experimentsces.dat
– From P. De Bievre an) yield in low bkgd experimentsd P.D.P. Taylor,n) yield in low bkgd experiments “Table of the isotopic composition) yield in low bkgd experimentss of the elemen) yield in low bkgd experimentsts,n) yield in low bkgd experiments”

In) yield in low bkgd experimentst. J. Mass Spectrom. Ion) yield in low bkgd experiments Phys. 123,n) yield in low bkgd experiments 149 (1993).
– Used for determin) yield in low bkgd experimentsin) yield in low bkgd experimentsg default abun) yield in low bkgd experimentsdan) yield in low bkgd experimentsces when) yield in low bkgd experiments “0” is specified for the mass n) yield in low bkgd experimentsumber in) yield in low bkgd experiments the material 

file – relevan) yield in low bkgd experimentst for slowin) yield in low bkgd experimentsg an) yield in low bkgd experimentsd capturin) yield in low bkgd experimentsg α’s
● Elemen) yield in low bkgd experimentstal stoppin) yield in low bkgd experimentsg powers:

– ./Data/Stoppin) yield in low bkgd experimentsgPowers/*.dat (* = chemical symbol,n) yield in low bkgd experiments lower case)
– On) yield in low bkgd experimentse file for every elemen) yield in low bkgd experimentst
– Con) yield in low bkgd experimentstain) yield in low bkgd experimentss SRIM stoppin) yield in low bkgd experimentsg power tables for α’s in) yield in low bkgd experiments pure elemen) yield in low bkgd experimentst from 10 keV to 10 MeV)

http://www.sciencedirect.com/science/article/pii/016811769387009H
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Databases: yield calculations Populated yield calculations as yield calculations n) yield calculations eeded
● Isotope decay data:

– ./Data/Decays/en) yield in low bkgd experimentssdf[Isotope].dat
– Populated when) yield in low bkgd experiments NeuCBOT is run) yield in low bkgd experiments with an) yield in low bkgd experiments isotope list by retrievin) yield in low bkgd experimentsg ENSDF files from NNDC’s website
– Con) yield in low bkgd experimentstain) yield in low bkgd experimentss α-decay data about the isotope (en) yield in low bkgd experimentsergy an) yield in low bkgd experimentsd bran) yield in low bkgd experimentschin) yield in low bkgd experimentsg ratio) – can) yield in low bkgd experiments also be used to retrieve data 

about correlated γ emission) yield in low bkgd experiments,n) yield in low bkgd experiments but n) yield in low bkgd experimentsot implemen) yield in low bkgd experimentsted yet
● Cross section) yield in low bkgd experiments calculation) yield in low bkgd experimentss:

– ./Data/Isotopes/[Ele]/[Isotope]/NSpectra/ – n) yield in low bkgd experimentseutron) yield in low bkgd experiments en) yield in low bkgd experimentsergy spectrum,n) yield in low bkgd experiments gen) yield in low bkgd experimentserated by TALYS 
– ./Data/Isotopes/[Ele]/[Isotope]/TalysIn) yield in low bkgd experimentsputs/ – auto-gen) yield in low bkgd experimentserated in) yield in low bkgd experimentsput files for run) yield in low bkgd experimentsn) yield in low bkgd experimentsin) yield in low bkgd experimentsg TALYS 
– ./Data/Isotopes/[Ele]/[Isotope]/TalysOut/ – detailed output file from TALYS describin) yield in low bkgd experimentsg α reaction) yield in low bkgd experimentss,n) yield in low bkgd experiments outgoin) yield in low bkgd experimentsg 

γ’s an) yield in low bkgd experimentsd excited daughters
– Can) yield in low bkgd experiments be auto-gen) yield in low bkgd experimentserated by a local in) yield in low bkgd experimentsstallation) yield in low bkgd experiments of TALYS (-t option) yield in low bkgd experiments) or pulled from a pre-gen) yield in low bkgd experimentserated database 

with TALYS-1.6 (-d option) yield in low bkgd experiments)
● Pre-gen) yield in low bkgd experimentserated database con) yield in low bkgd experimentstain) yield in low bkgd experimentss data for all n) yield in low bkgd experimentsaturally occurrin) yield in low bkgd experimentsg isotopes for α en) yield in low bkgd experimentsergies up to 10 MeV
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Usage

● ./n) yield in low bkgd experimentseucbot -c Chain) yield in low bkgd experimentss/Rn) yield in low bkgd experiments222Chain) yield in low bkgd experiments.dat -m Materials/Acrylic.dat -o outputRn) yield in low bkgd experiments22in) yield in low bkgd experimentsAcrylic.dat

./neucbot.py -h
Usage: You must specify an alpha list or decay chain file and a target material file.
You may also specify a step size to for integrating the alphas as they slow down in 
MeV; the default value is 0.01 MeV

-l [alpha list file name]
-c [decay chain file name]
-m [material composition file name]
-s [alpha step size in MeV]
-t (to run TALYS for reactions not in libraries)
-d (download isotopic data for isotopes missing from database)
-o [output file name]
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Example yield calculations output

# Total neutron yield =  9.71666685097e-07  n/decay
         c12.0 0.0
         c13.0 8.55700532908e-07
         h1.0 0.0
         h2.0 0.0
         o16.0 0.0
         o17.0 1.23641936001e-08
         o18.0 1.03601958589e-07
# Integral of spectrum =  9.89634575434e-07  n/decay
0 2.62220094277e-13
100 2.72591038813e-10
200 1.68369480721e-10
300 1.26346507089e-10

[...]

From in) yield in low bkgd experimentstegratin) yield in low bkgd experimentsg cross section) yield in low bkgd experimentss directly

From in) yield in low bkgd experimentstegratin) yield in low bkgd experimentsg sum n) yield in low bkgd experimentseutron) yield in low bkgd experiments spectrum

Neutron) yield in low bkgd experiments en) yield in low bkgd experimentsergy
Con) yield in low bkgd experimentstribution) yield in low bkgd experimentss from differen) yield in low bkgd experimentst isotopes
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Yield yield calculations comparison) yield calculations s yield calculations to yield calculations other yield calculations calculation) yield calculations s

Direct (α,n) yield in low bkgd experimentsn) yield in low bkgd experiments) 
measuremen) yield in low bkgd experimentsts

S4-C calculation) yield in low bkgd experimentss,n) yield in low bkgd experiments with JENDL 
when) yield in low bkgd experiments available (typically same 
data as above measuremen) yield in low bkgd experimentsts),n) yield in low bkgd experiments 
an) yield in low bkgd experimentsd EMPIRE cross section) yield in low bkgd experimentss 
when) yield in low bkgd experiments n) yield in low bkgd experimentsot

NeuCBOT 
systematically gives 
somewhat higher 
yields than) yield in low bkgd experiments other 
calculation) yield in low bkgd experimentss by ~30%
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Neutron) yield calculations  yield calculations spectra yield calculations gen) yield calculations erally yield calculations agree yield calculations with yield calculations SOURCES-4C,n) yield calculations  yield calculations 
but yield calculations with yield calculations typically yield calculations sharper yield calculations features
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● Materials
– Material compositions: for some proprietary materials,n) yield in low bkgd experiments the exact 

composition) yield in low bkgd experiments is left vague by the supplier; for others,n) yield in low bkgd experiments in) yield in low bkgd experimentsdustry toleran) yield in low bkgd experimentsces may 
allow for sign) yield in low bkgd experimentsifican) yield in low bkgd experimentst variation) yield in low bkgd experiments 

● E.g. for 304L stain) yield in low bkgd experimentsless steel,n) yield in low bkgd experiments compan) yield in low bkgd experimentsies seem to report composition) yield in low bkgd experimentss that vary by ~5% 
for most elemen) yield in low bkgd experimentsts,n) yield in low bkgd experiments an) yield in low bkgd experimentsd C,n) yield in low bkgd experiments Mg,n) yield in low bkgd experiments P,n) yield in low bkgd experiments S,n) yield in low bkgd experiments Si,n) yield in low bkgd experiments N are reported as upper limits

● A few percen) yield in low bkgd experimentst un) yield in low bkgd experimentscertain) yield in low bkgd experimentsty in) yield in low bkgd experiments composition) yield in low bkgd experiments is small,n) yield in low bkgd experiments but whether or n) yield in low bkgd experimentsot an) yield in low bkgd experiments isotope 
appears at all can) yield in low bkgd experiments make a bigger differen) yield in low bkgd experimentsce

– Natural abundances: there is some varian) yield in low bkgd experimentsce an) yield in low bkgd experimentsd un) yield in low bkgd experimentscertain) yield in low bkgd experimentsty in) yield in low bkgd experiments reported 
isotopic abun) yield in low bkgd experimentsdan) yield in low bkgd experimentsces between) yield in low bkgd experiments referen) yield in low bkgd experimentsces; most are con) yield in low bkgd experimentssisten) yield in low bkgd experimentst within) yield in low bkgd experiments 
un) yield in low bkgd experimentscertain) yield in low bkgd experimentsties

Un) yield calculations certain) yield calculations ties yield calculations in) yield calculations  yield calculations (α,n) yield calculations n) yield calculations ) yield calculations calculation) yield calculations s: yield calculations In) yield calculations  yield calculations NeuCBOT yield calculations an) yield calculations d yield calculations more yield calculations gen) yield calculations erally
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● Where to assume secular equilibrium in) yield in low bkgd experiments decay chain) yield in low bkgd experimentss?
– Typical assays are restricted to γ-emitters an) yield in low bkgd experimentsd the heads of chain) yield in low bkgd experimentss
– There is sign) yield in low bkgd experimentsifican) yield in low bkgd experimentst ambiguity about where the chain) yield in low bkgd experimentss should actually be broken) yield in low bkgd experiments,n) yield in low bkgd experiments especially 238U

Un) yield calculations certain) yield calculations ties yield calculations in) yield calculations  yield calculations (α,n) yield calculations n) yield calculations ) yield calculations calculation) yield calculations s: yield calculations In) yield calculations  yield calculations NeuCBOT yield calculations an) yield calculations d yield calculations more yield calculations gen) yield calculations erally
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Un) yield calculations certain) yield calculations ties yield calculations in) yield calculations  yield calculations (α,n) yield calculations n) yield calculations ) yield calculations calculation) yield calculations s: yield calculations In) yield calculations  yield calculations NeuCBOT yield calculations an) yield calculations d yield calculations more yield calculations gen) yield calculations erally

● Stoppin) yield in low bkgd experimentsg power calculation) yield in low bkgd experimentss
– NeuCBOT uses SRIM

● Ziegler,n) yield in low bkgd experiments James F.,n) yield in low bkgd experiments M. D. Ziegler,n) yield in low bkgd experiments an) yield in low bkgd experimentsd J. P. Biersack. “SRIM – The Stoppin) yield in low bkgd experimentsg an) yield in low bkgd experimentsd Ran) yield in low bkgd experimentsge of Ion) yield in low bkgd experimentss in) yield in low bkgd experiments Matter 
(2010).” NIM B,n) yield in low bkgd experiments 268,n) yield in low bkgd experiments n) yield in low bkgd experimentso. 11–12 (Jun) yield in low bkgd experimentse 2010): 1818–23. 

● Uses models with correction) yield in low bkgd experimentss to match data 
– For α’s,n) yield in low bkgd experiments 70% of data are within) yield in low bkgd experiments 5% of calculation) yield in low bkgd experiments,n) yield in low bkgd experiments 87% of data within) yield in low bkgd experiments 10%

– Bragg’s rule for multi-elemen) yield in low bkgd experimentstal compoun) yield in low bkgd experimentsds (summin) yield in low bkgd experimentsg the mass stoppin) yield in low bkgd experimentsg powers 
weighted by mass fraction) yield in low bkgd experimentss)

● Usually agrees with data to within) yield in low bkgd experiments 20%
● Thrown) yield in low bkgd experiments off by chemical bon) yield in low bkgd experimentsds – sign) yield in low bkgd experimentsifican) yield in low bkgd experimentst for simple molecular targets an) yield in low bkgd experimentsd light elemen) yield in low bkgd experimentsts
● SRIM can) yield in low bkgd experiments accoun) yield in low bkgd experimentst for this w/ “Köln) yield in low bkgd experiments Core an) yield in low bkgd experimentsd Bon) yield in low bkgd experimentsd” approach,n) yield in low bkgd experiments though NeuCBOT doesn) yield in low bkgd experiments’t use this

– An) yield in low bkgd experimentsother option) yield in low bkgd experiments: ICRU 49

https://doi.org/10.1016/j.nimb.2010.02.091
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Un) yield calculations certain) yield calculations ties yield calculations in) yield calculations  yield calculations (α,n) yield calculations n) yield calculations ) yield calculations calculation) yield calculations s: yield calculations In) yield calculations  yield calculations NeuCBOT yield calculations an) yield calculations d yield calculations more yield calculations gen) yield calculations erally

● Cross section) yield in low bkgd experimentss
– NeuCBOT uses TALYS,n) yield in low bkgd experiments which is largely based on) yield in low bkgd experiments theoretical n) yield in low bkgd experimentsuclear models.

● Gen) yield in low bkgd experimentserally pretty good,n) yield in low bkgd experiments but there are some isotopes where its prediction) yield in low bkgd experimentss disagree 
sign) yield in low bkgd experimentsifican) yield in low bkgd experimentstly with measuremen) yield in low bkgd experimentsts 

– An) yield in low bkgd experimentsother option) yield in low bkgd experiments for model-based calculation) yield in low bkgd experimentss: EMPIRE
– Compilation) yield in low bkgd experimentss of cross section) yield in low bkgd experiments measuremen) yield in low bkgd experimentsts in) yield in low bkgd experiments JENDL an) yield in low bkgd experimentsd ENDF/B-VIII

● Cross section) yield in low bkgd experiments measuremen) yield in low bkgd experimentsts are n) yield in low bkgd experimentsot always available for isotopes at n) yield in low bkgd experimentseeded en) yield in low bkgd experimentsergies (some 
of which may be sign) yield in low bkgd experimentsifican) yield in low bkgd experimentst)

● Un) yield in low bkgd experimentscertain) yield in low bkgd experimentsties on) yield in low bkgd experiments measuremen) yield in low bkgd experimentsts are typically large (often) yield in low bkgd experiments in) yield in low bkgd experiments the 10-20% ran) yield in low bkgd experimentsge)
● Measuremen) yield in low bkgd experimentsts of the same isotopes by differen) yield in low bkgd experimentst groups differ by up to 40%
● There are a lot of tricky systematics in) yield in low bkgd experiments these measuremen) yield in low bkgd experimentsts
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Un) yield calculations certain) yield calculations ties yield calculations in) yield calculations  yield calculations (α,n) yield calculations n) yield calculations ) yield calculations calculation) yield calculations s: yield calculations In) yield calculations  yield calculations NeuCBOT yield calculations an) yield calculations d yield calculations more yield calculations gen) yield calculations erally

● Neutron) yield in low bkgd experiments spectra
– In) yield in low bkgd experiments theory,n) yield in low bkgd experiments this is easy to calculate…

● … if you kn) yield in low bkgd experimentsow the structure of all relevan) yield in low bkgd experimentst n) yield in low bkgd experimentsuclei
– NeuCBOT lets TALYS an) yield in low bkgd experimentsd its models han) yield in low bkgd experimentsdle all of this
– In) yield in low bkgd experiments gen) yield in low bkgd experimentseral,n) yield in low bkgd experiments un) yield in low bkgd experimentscertain) yield in low bkgd experimentsties an) yield in low bkgd experimentsd lack of kn) yield in low bkgd experimentsowledge regardin) yield in low bkgd experimentsg n) yield in low bkgd experimentsuclear structure can) yield in low bkgd experiments 

sign) yield in low bkgd experimentsifican) yield in low bkgd experimentstly impact the n) yield in low bkgd experimentseutron) yield in low bkgd experiments spectrum calculation) yield in low bkgd experimentss
– A. Robin) yield in low bkgd experimentsson) yield in low bkgd experiments poin) yield in low bkgd experimentsts out that SOURCES-4C assumes isotropy in) yield in low bkgd experiments the cen) yield in low bkgd experimentster of mass frame – 

the calculation) yield in low bkgd experiments should accoun) yield in low bkgd experimentst for the differen) yield in low bkgd experimentstial cross section) yield in low bkgd experiments an) yield in low bkgd experimentsd the chan) yield in low bkgd experimentsge of 
referen) yield in low bkgd experimentsce frame correctly

● Tsujimura,n) yield in low bkgd experiments N.,n) yield in low bkgd experiments T. Yoshida,n) yield in low bkgd experiments an) yield in low bkgd experimentsd T. Momose. “Calculation) yield in low bkgd experimentss of An) yield in low bkgd experimentsisotropy Factors for Radion) yield in low bkgd experimentsuclide 
Neutron) yield in low bkgd experiments Sources Due to Scatterin) yield in low bkgd experimentsg from Source En) yield in low bkgd experimentscapsulation) yield in low bkgd experiments an) yield in low bkgd experimentsd Support Structures.” 
Radiation) yield in low bkgd experiments Protection) yield in low bkgd experiments Dosimetry 126,n) yield in low bkgd experiments n) yield in low bkgd experimentso. 1–4 (Aug.,n) yield in low bkgd experiments 2007): 168–73.

https://doi.org/10.1093/rpd/ncm036
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How yield calculations good yield calculations is yield calculations the yield calculations homogen) yield calculations eous yield calculations mixture yield calculations assumption) yield calculations ?

238U
If the material has grain) yield in low bkgd experimentss that are large 
compared to the α track len) yield in low bkgd experimentsgth,n) yield in low bkgd experiments the location) yield in low bkgd experiments 
of the α-emitters may actually matter,n) yield in low bkgd experiments an) yield in low bkgd experimentsd 
the α won) yield in low bkgd experiments’t see all isotopes equally.

This will also throw off stoppin) yield in low bkgd experimentsg power 
calculation) yield in low bkgd experimentss
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What yield calculations about yield calculations thin) yield calculations  yield calculations films?

α
NeuCBOT doesn) yield in low bkgd experiments’t curren) yield in low bkgd experimentstly have the ability to simulate 
thin) yield in low bkgd experiments films (where α doesn) yield in low bkgd experiments’t stop in) yield in low bkgd experiments material) 

But this can) yield in low bkgd experiments be added in) yield in low bkgd experiments a future upgrade

Gean) yield in low bkgd experimentst4 an) yield in low bkgd experimentsd SOURCES-4C both have capacity to do this.
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NeuCBOT yield calculations wish yield calculations list
● Implemen) yield in low bkgd experimentst option) yield in low bkgd experiments to use a graphical user in) yield in low bkgd experimentsterface or a web in) yield in low bkgd experimentsterface
● Update pre-gen) yield in low bkgd experimentserated TALYS database to use the latest version) yield in low bkgd experiments
● Calculate en) yield in low bkgd experimentsergy loss by the α before it captures
● Output γ’s (or other secon) yield in low bkgd experimentsdaries) emitted in) yield in low bkgd experiments coin) yield in low bkgd experimentsciden) yield in low bkgd experimentsce with the n) yield in low bkgd experimentseutron) yield in low bkgd experiments
● Add the ability to perform calculation) yield in low bkgd experimentss with differen) yield in low bkgd experimentst cross section) yield in low bkgd experiments libraries
● Add option) yield in low bkgd experiments to switch between) yield in low bkgd experiments SRIM an) yield in low bkgd experimentsd ICRU 49 stoppin) yield in low bkgd experimentsg power calculation) yield in low bkgd experimentss,n) yield in low bkgd experiments 

add “Core an) yield in low bkgd experimentsd Bon) yield in low bkgd experimentsd” calculation) yield in low bkgd experimentss for composite materials where possible
● Option) yield in low bkgd experiments for thin) yield in low bkgd experiments-film an) yield in low bkgd experimentsd multi-layer calculation) yield in low bkgd experimentss
● Other ideas?
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Wish yield calculations list: yield calculations Calculate yield calculations en) yield calculations ergy yield calculations lost yield calculations by yield calculations α yield calculations before yield calculations it yield calculations captures

222Rn) yield in low bkgd experiments
α

n) yield in low bkgd experiments

Can) yield in low bkgd experiments α-emitters dissolved in) yield in low bkgd experiments the detector’s active material 
or plated on) yield in low bkgd experiments the surface (e.g. Rn) yield in low bkgd experiments an) yield in low bkgd experimentsd its progen) yield in low bkgd experimentsy) produce 
n) yield in low bkgd experimentseutron) yield in low bkgd experiments backgroun) yield in low bkgd experimentsds? 

Does scin) yield in low bkgd experimentstillation) yield in low bkgd experiments from the α before it captures remove 
these even) yield in low bkgd experimentsts from the equation) yield in low bkgd experiments?
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Wish yield calculations list: yield calculations Calculate yield calculations en) yield calculations ergy yield calculations lost yield calculations by yield calculations α yield calculations before yield calculations it yield calculations captures

The curren) yield in low bkgd experimentst “fast” calculation) yield in low bkgd experiments 
does n) yield in low bkgd experimentsot track the α’s in) yield in low bkgd experimentsitial 
en) yield in low bkgd experimentsergy,n) yield in low bkgd experiments an) yield in low bkgd experimentsd so in) yield in low bkgd experimentsformation) yield in low bkgd experiments 
about en) yield in low bkgd experimentsergy loss prior to 
capture is lost

Would n) yield in low bkgd experimentseed an) yield in low bkgd experiments option) yield in low bkgd experiments to use the 
“slow” calculation) yield in low bkgd experiments
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Wish yield calculations list: yield calculations Output yield calculations γ’s (or other secondaries) emitted in s yield calculations (or yield calculations other yield calculations secon) yield calculations daries) yield calculations emitted yield calculations in) yield calculations  yield calculations 
coin) yield calculations ciden) yield calculations ce yield calculations with yield calculations the yield calculations n) yield calculations eutron) yield calculations 

α 
emitter α

Emitted with α

Emitted by daughter 
of α-emitter

Emitted by in) yield in low bkgd experimentselastic 
collision) yield in low bkgd experimentss as α slows 
down) yield in low bkgd experiments

Emitted by 
compoun) yield in low bkgd experimentsd n) yield in low bkgd experimentsucleus

n) yield in low bkgd experiments

Emitted by daughter 
n) yield in low bkgd experimentsucleus

The more of these processes we can) yield in low bkgd experiments accoun) yield in low bkgd experimentst for,n) yield in low bkgd experiments the better we 
will be able to un) yield in low bkgd experimentsderstan) yield in low bkgd experimentsd sign) yield in low bkgd experimentsals from these reaction) yield in low bkgd experimentss.

Especially importan) yield in low bkgd experimentst for detectors with a veto an) yield in low bkgd experimentsd for (α,n) yield in low bkgd experimentsn) yield in low bkgd experiments) 
calibration) yield in low bkgd experiments sources!
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Wish yield calculations list: yield calculations Add yield calculations the yield calculations ability yield calculations to yield calculations perform yield calculations calculation) yield calculations s yield calculations with yield calculations 
differen) yield calculations t yield calculations cross yield calculations section) yield calculations  yield calculations libraries

Other sources:
● JENDL
● ENDF/B-VIII
● EMPIRE
● User-added

Need to make sure we properly accoun) yield in low bkgd experimentst for the differen) yield in low bkgd experimentstial cross section) yield in low bkgd experiments an) yield in low bkgd experimentsd COM→lab frame

# Example material file (my vision)
C 12 34.56 TALYS
C 13 12.12 JENDL
N  0 20.19 EMPIRE
O 16 33.13 ./Data/Isotopes/O/O16/CustomXSect/

Question: Do wan) yield in low bkgd experimentst a default library,n) yield in low bkgd experiments or should the library be a required in) yield in low bkgd experimentsput?
● Pro: More user-frien) yield in low bkgd experimentsdly – users do n) yield in low bkgd experimentsot n) yield in low bkgd experimentseed to be experts an) yield in low bkgd experimentsd kn) yield in low bkgd experimentsow the differen) yield in low bkgd experimentsces
● Cons: Are we prepared to vouch for on) yield in low bkgd experimentse library over others by makig it default?
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Other yield calculations thoughts: yield calculations In) yield calculations tegration) yield calculations  yield calculations with yield calculations Gean) yield calculations t4?

● We’ve seen) yield in low bkgd experiments that Gean) yield in low bkgd experimentst4 can) yield in low bkgd experiments successfully simulate (α,n) yield in low bkgd experimentsn) yield in low bkgd experiments) reaction) yield in low bkgd experimentss 
– E. Men) yield in low bkgd experimentsdoza et al. “Neutron) yield in low bkgd experiments production) yield in low bkgd experiments in) yield in low bkgd experimentsduced by α-decay with Gean) yield in low bkgd experimentst4” 

arXiv:1906.03903 [hep-ph] (Jun) yield in low bkgd experiments.,n) yield in low bkgd experiments 2019).
– See the upcomin) yield in low bkgd experimentsg talk by E. Men) yield in low bkgd experimentsdoza Cembran) yield in low bkgd experimentsos

● Can) yield in low bkgd experiments we in) yield in low bkgd experimentstegrate this in) yield in low bkgd experimentsto the back-en) yield in low bkgd experimentsd or in) yield in low bkgd experimentsto a gen) yield in low bkgd experimentserator so that 
users can) yield in low bkgd experiments toggle between) yield in low bkgd experiments default Gean) yield in low bkgd experimentst4 libraries an) yield in low bkgd experimentsd NeuCBOT 
calculation) yield in low bkgd experimentss
– This will allow for a better probe of the systematics by comparin) yield in low bkgd experimentsg 

multiple calculation) yield in low bkgd experimentss from within) yield in low bkgd experiments a set Gean) yield in low bkgd experimentst4 framework

https://arxiv.org/abs/1906.03903
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Work yield calculations bein) yield calculations g yield calculations don) yield calculations e
● Alan) yield in low bkgd experiments Robin) yield in low bkgd experimentsson) yield in low bkgd experiments has don) yield in low bkgd experimentse some work with his studen) yield in low bkgd experimentst Tia addin) yield in low bkgd experimentsg 

some addition) yield in low bkgd experimentsal cross section) yield in low bkgd experiments libraries
– Still in) yield in low bkgd experiments progress

● Maxim Grobov an) yield in low bkgd experimentsd his studen) yield in low bkgd experimentst Vardui have added (α,n) yield in low bkgd experimentsn) yield in low bkgd experimentsγ) calculation) yield in low bkgd experimentss
– Future plan) yield in low bkgd experimentss:

● More cross section) yield in low bkgd experiments libraries
● Fun) yield in low bkgd experimentsction) yield in low bkgd experimentsality to visualize an) yield in low bkgd experimentsd compare spectra
● Graphical in) yield in low bkgd experimentsterface

● In) yield in low bkgd experimentsterested in) yield in low bkgd experiments gettin) yield in low bkgd experimentsg in) yield in low bkgd experimentsvolved? Let me kn) yield in low bkgd experimentsow!
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Progress yield calculations implemen) yield calculations tin) yield calculations g yield calculations (α,n) yield calculations n) yield calculations γ) yield calculations calculation) yield calculations s

Pure acrylic (neutron yield, n/decay)
232Th 235U 238U lower, 238U upper Total

1.33×10-6 1.42×10-6  9.72×10-7  2.19×10-7 3.94×10-6  

Pure acrylic (γ yield, γ/decay)

 1.84×10-10 1.85×10-10 1.29×10-10 2.90×10-11 5.27×10-10

From Maxim Gromov an) yield in low bkgd experimentsd Vardui Barbaryan) yield in low bkgd experiments
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Con) yield calculations clusion) yield calculations s
● There are a lot of in) yield in low bkgd experimentsterestin) yield in low bkgd experimentsg direction) yield in low bkgd experimentss to grow NeuCBOT – feel free to con) yield in low bkgd experimentstribute
● Un) yield in low bkgd experimentsderstan) yield in low bkgd experimentsdin) yield in low bkgd experimentsg the systematic un) yield in low bkgd experimentscertain) yield in low bkgd experimentsties in) yield in low bkgd experiments these (α,n) yield in low bkgd experimentsn) yield in low bkgd experiments) yield calculation) yield in low bkgd experimentss is hairy busin) yield in low bkgd experimentsess 

– I’m hopin) yield in low bkgd experimentsg NeuCBOT’s flexibility makes it possible to explore these un) yield in low bkgd experimentscertain) yield in low bkgd experimentsties more thoroughly
– What are the domin) yield in low bkgd experimentsan) yield in low bkgd experimentst un) yield in low bkgd experimentscertain) yield in low bkgd experimentsties that matter most to low backgroun) yield in low bkgd experimentsd experimen) yield in low bkgd experimentsts? Will it be 

possible to reduce them? What supplemen) yield in low bkgd experimentstary measuremen) yield in low bkgd experimentsts do we n) yield in low bkgd experimentseed?
– A systematic un) yield in low bkgd experimentsderstan) yield in low bkgd experimentsdin) yield in low bkgd experimentsg of all of these un) yield in low bkgd experimentscertain) yield in low bkgd experimentsties would be extremely valuable

● Multiple,n) yield in low bkgd experiments in) yield in low bkgd experimentsdepen) yield in low bkgd experimentsden) yield in low bkgd experimentst tools for calculatin) yield in low bkgd experimentsg (α,n) yield in low bkgd experimentsn) yield in low bkgd experiments) yields will allow us to more thoroughly 
un) yield in low bkgd experimentsderstan) yield in low bkgd experimentsd the ran) yield in low bkgd experimentsge of possible yields,n) yield in low bkgd experiments given) yield in low bkgd experiments the substan) yield in low bkgd experimentstial un) yield in low bkgd experimentscertain) yield in low bkgd experimentsties
– Great to have multiple tools for tacklin) yield in low bkgd experimentsg this problem! 
– With differen) yield in low bkgd experimentst features,n) yield in low bkgd experiments they also satisfy differen) yield in low bkgd experimentst n) yield in low bkgd experimentsiches
– Let’s make sure we are all on) yield in low bkgd experiments the same page about the details – this meetin) yield in low bkgd experimentsg is a great way to do this
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