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Previously...

Summary and outlookWe’re starting the installation of our optical line imminently.

Our camera and its software will be ready as soon as they are needed.

The remaining distance uncertainties needed for our conversion function to be fully

accurate will be measured by the end of October.

We’re working on a plan to calibrate our scintillator response.

Our current thinking is to take it to a test beam and then carefully unfold the dif erent

optical system responses.
Overall, we’re pleased with the progress of the spectrometer.

Which is why I just got to spend 15 minutes talking about actual physics.
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Data–simulation comparison
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I’m comparing the ratio of
high power background to

low power background.

You lose some physics doing this

but it’s the best way to make

a quick, unbiased comparison.
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Background measurements
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In order to compare,
we need to look at
quantities whichare insensitiveto our y axis.

This is a fairlyarbitrary measure.
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Making a measurementThe uneven energy bins are actually even bins in space.

We take the CCD count mean over each of these

slices and then convert its position into an energy bin.
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Background predictions

Simulations by LD, 09/06/17.

High power shots.Low power shots.

This is not well simulated
(in my opinion).
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Free lunch
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Setting a constant exposure
and scanning out the image
delay, we can establish the
half-life of the scintillator.

Literature value for LANEX
is about 330 µs. We use

DRZ-High, whichis very similar.
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Run measurements

On 15 Aug 2017, at 18:04, Spencer Jake Gessner <spencer.j.gessner@cern.ch> wrote:

“Did you expect this much background?”
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Energy measurement uncertainties
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This is the (fractional) energy uncertainty across

the surface of the scintillator.

This discontinuity is a consequence of

doing things analytically, in real

life (and in our simulation) it’s

regulated by the non-uniformB-f eld.
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Energy measurement uncertainties
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The uncertainty in E(ξ, X) is driven by the uncertainty in its

parameters, which are measured quantities (distances, mostly).
This is a measure of how much

the conversion contributes
to the total uncertainty,

as compared to the
position uncertainty.

The E(› , X) uncertainty
becomes as large as
the positional one at”X ƒ 1.15 mm.

We think we can get ”X ≈ 0.5 mm.

Giving a ≥ 20% contribution relative

to the positon uncertainty.
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Energy measurement uncertainties

›e ± ”›e E(›,X)≠≠≠≠≠æ Ee ± ”Ee

This is the positionon the screen,which we measurewith the camera.

This is def ned by our
optical system resolution.

It’s about 1.5 mm.

This is our conversion function,

def ned by simulations using
the physical distances and

a magnetic f eld map.

This uncertainty now has a
contribution from δξe

and also from E(ξ, X).

This is our energymeasurement.
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The goals are simple too:
See e- .
Say what Ee is.
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Electron spectrometers are simple systems, both conceptually and mathematically.
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The goals are simple too:

See e−.

Say what Ee is.
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Erratum
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Mirror installation
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Calibration at CLEAR

We spent November 27–28 at
CLEAR having a first look at
the charge calibration of our
scintillator.

Thanks to the team at CLEAR
for their help with this work.

Photo courtesy of Kyrre Sjøbæk
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Calibration at CLEAR
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CLEAR signal
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N(Q) = θ0 + θ1Q
θ0 = 2.95 ± 0.25 × 105

θ1 = 1.964 ± 0.017 × 107 nC-1

Since we’re well away from
the saturation region, our
response is well fitted by a
straight line.
The non-zero intercept is
mysterious but we will redo
this measurement with some
more care later this month.

The correction from this
data to our December data
is to increase it by ∼ 100.
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Camera background images

Here we have a dark image from the camera (the lens cap is on).What we see is mostly readout
noise, dark current etc.
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Camera background
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We histogram the ∼ 106 CCD
counts.
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Camera background
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µ = 457.892 ± 0.026
σ = 7.102 ± 0.011

We histogram the ∼ 106 CCD
counts.

Now we do this, say, 500 times
and histogram the fit parame-
ters.
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Camera background
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Fit another Gaussian over each
of the fit parameters and you
have the parameter value and
width.

Do this for a range of tempera-
tures.
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Camera background
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We find the mean variation with
temperature is somewhat lin-
ear.
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Camera background
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The standard deviation doesn’t
seem to have a simple variation
with temperature.

This doesn’t really matter too
much, the point is the variation
is very small.

12 / 15



AWAKE background images

This is what we really see during the experiment.
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AWAKE background
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Background pixel standard de-
viation across the screen (as-
suming vertical uniformity) at a
plasma density ∼ 2×1014 cm-3.

This is considerably lower than
we anticipated. In general, our
irreducible background noise is
∼ 35 counts.

Note that the shape and values
are influenced by the vignetting.
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Upgrades

Change the trigger.
This is really the only thing that matters.

Improve the alignment to reduce vignetting.
Characterise our resolution.

Reduce the ambient light.
It’s not clear to me that this will help that much with the noise.

Install our chiller to reduce the dark current.
Again, it’s not clear that this actually reduces the dark current standard deviation.

Redo the calibration at CLEAR.
More data, lower charge, scans in the beam energy, size, trajectory.

Fix a few outstanding issues with the DAQ.
Logging of the magnet currents.
Our ”CameraAcq” property was not acquired properly.
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