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(if this talk feels like it has been thrown together
within the past couple of hours...)

blame this




A few lessons learned during NaI[Tl] Q.F.
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For once, this ascending trend would
not have been unexpected (kinematic
threshold for Na recoils is ~2 keVnr)

* A semi-empirical model is as good as the data it feeds on (sh*t in, sh*t out).

* Use of broad-energy (or high-energy compared to NR regime sought) neutron sources can spell trouble.
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* A semi-empirical model is as good as the data it feeds on (sh*t in, sh*t out).

* Use of broad-energy (or high-energy compared to NR regime sought) neutron sources can spell trouble.



Quenching factor (%)

A few lessons learned during NaI[Tl] Q.F.
measurements:

PRL 110 (2013) 211101
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* A semi-empirical model is as good as the data it feeds on (sh*t in, sh*t out).

* Use of broad-energy (or high-energy compared to NR regime sought) neutron sources can spell trouble.



A few lessons learned during NaI[Tl] Q.F.
m e as urem e n 1-5 : PHYSICAL REVIEW C 88, 035806 (2013)

arXiv:1010.5187 /8\12.. T
g 1
i W o e 1 g .rl- 1
2 g 5 et e e i
F - 5000
co 600:.! ,’f S_ Il 10 @ = 28° T T T T 1 +
i [: a -~ n -+
® S0 w7 08 & = @3keVnr) @ 10.8
- S Py 5.7 keV, (6 = 30") = S g =l | g
b 400 e L'E e [ = 7.8% 0.6 = = 8 .} —aih BH T =
= E Ly i off o) ®=34 Q 0
= P - v i ™ X oo (] N n o _s + oQ
— 300 £ 1 = after threshold efficiency Q - 33 keV ; [o)
on E seese=s= Jogarithmic ‘E.-,x 0.4 5‘ o 6 [ — |(33 keVnr) 0.‘ T e R ':0.6 :3.
E 200 3 w—after threshold efficlency g E " 0 0.1d 02 0.3 8.4 05 1. U%
2 oof 028 g mtegrilte current (arb. units) | e
2 E ® =44 +0.4 2B
< 0 — 4 B 54 k \,’ o 0 i Q.
3 :OS (54 keVnr) (Dn: 56 1 g
arXiv:1010.5187v1 ' f ] (84 keVnr) ¢, — 79 “O 2;2
: 2t 5 i
=S 3 ,é X (130 keVnnr)T
= 3 I
- E g . T 0
el _'- O 0 PR | S PORTEE v S R W el
% 3 N 0 7 100 200 300 400 500 600
5 3 I number of photoelectrons (PE)
8 3 7N
E Zz 5 )
1§ HEN
T R M ﬁ T T UBA pl"OVIded x4 the |lgh‘|‘
photoelectrons (PE) : / yield of previous NaI measurement
N

WAVELENGTH (nm)

* “Threshold effects” <- increase in light yield is the straightest route to avoid them -as long as you stay
away from your new threshold!-.

* Let’s not fix one systematic just to introduce another one...
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measurements:
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* “Threshold effects” <- increase in light yield is the straightest route to avoid them -as long as you stay
away from your new threshold!-.

* Let’s not fix one systematic just to introduce another one...



A few lessons learned during NaI[Tl] Q.F.
measurements:

G. Plante. PhD thesis
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* “Threshold effects” <- increase in light yield is the straightest route to avoid them -as long as you stay
away from your new threshold!-.

* Let’s not fix one systematic just to introduce another one...
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measurements:

G. Plante. PhD thesis
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Quite probably overestimated...

* “Threshold effects” <- increase in light yield is the straightest route to avoid them -as long as you stay
away from your new threshold!-.

* Let’s not fix one systematic just to introduce another one...



A few lessons learned during NaI[Tl] Q.F.
measurements:

G. Plante. PhD thesis
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But wait, I am about to give you a
reason why this Leff might
be underestimated...

* “Threshold effects” <- increase in light yield is the straightest route to avoid them -as long as you stay
away from your new threshold!-.

* Let’s not fix one systematic just to introduce another one...
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A few lessons

measurements:

CRC Handbook of Fast Neutron Generators

learned during NaI[Tl] Q.F.

YCRC Handbook of Fast Neutron Generators Volune
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Relative angular distributions of the D-D neutrons vs. deuteron energy

See E. Dahl’s talk on difficulties in understanding other n sources

* You can never understand your neutron source too well (in my case, knowing my head from my behind).
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mea_suremen’rs:
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* Non-linearities in ER response: best is fo always measure NR and ER together, if at all possible. Chicago-
PEinceF’ron-TUNL NaI[Tl] measurements are in even better agreement than it seems, when using common
ER reference.

number of photoelectrons (PE)




A few lessons learned during NaI[Tl] Q.F.

measurements:

U. Chicago Y/Be on LXe
(did we have a talk on this?)
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* How well do you trust your Monte Carlo? Use of different cross-section libraries produces a significant
effect on best-fit quenching factor. This problem is exacerbated when neutron source is broad, or too
high in energy.



Wee conclusions:

(besides all of the other minutiae covered)

* Do not take semi-empirical calculations (e.g., SRIM,
NEST, etc.) as an article of faith: fiixate instead on
quality of measurements they are based on.

* Broad and/or too high in energy sources can result
in a perpetuation of mistakes. How well do you trust
your Monte Carlo calculations?

* On the gr;ood news front: we have been making a lot
of recent progress.



