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* Maddalena and | have investigated various
sources of noise in ArgoNeuT.

* We started by unplugging all possible sources
of noise. We then turned things on one by
one, taking a test run each time.

10 random triggers were taken per
configuration. The following event displays
represent the average of the 10 random

triggers.



“Everything off” is defined as having the following
unplugged and off:

heaterl5 (bottom of the cryostat), level meter,
scale, HV to cathode and cage, wire plane bias
voltages, scintillator paddles, cable to vacuum
gauge on Pfeifer turbo, purity monitor HV, purity
monitor lamp, cryostat thermocouples 12 and 13,
NIM crate (trigger logic), NIM crate (purity monitor).



Not noisy at all

Level meter

Cryostat thermocouples (12 & 13)
Heater 15 w/ control box off
Pressure gauge on outer cryostat
Trigger logic NIM crate

Scale

Scintillator paddles

Purity monitor lamp

Guard vacuum pump



Barely noisy

* Wire plane bias
— All wires at OkV

* Asingle wire on the collection plane shows a bit of random-noise
— shield=-134V, induction=0V, collection=0V

* The same single wire on the collection plane
— shield=0V, induction=-82V, collection=0V

* Two wires on the collection plane including the same single wire on the
collection plane.

— shield=0V, induction=0V, collection=10V
* The same single wire on the collection plane

e Cathode/field cage HV at OkV

— A single wire on the collection plane shows a bit of random-
noise



Noisy (in order from least to most noisy)

Purity monitor NIM crate (cathode/anode HV are off)
— Noise is scattered randomly across both induction and collection.

— Note that (strangely) this type of noise is not visible during the purity monitor run below
(w/ HV on). We need to re-examine the 10 event displays one at a time for this run.

Purity monitor HV (-110V cathode, 1500V anode)
— Noise is lower frequency, periodic, and on both induction and collection.

Cathode/field cage HV at -4kV
— Noise is higher frequency, periodic, and on both induction and collection.

— Note that the HV current draw is non-Ohmic above -4kV and the preamps get saturated
at -10kV.

Heater 15 w/ control box on mode 5

— Noise is higher frequency, periodic, and on both induction and collection
Heater 15 w/ control box on mode 1

— Noise is higher frequency, periodic, and on both induction and collection

— Note that “mode” refers to the control box AC waveform. Mode 1 is a chopped AC and
mode 5 is a smoother AC waveform.

The four obviously noisy wires (2 collection, 2 induction)
— Noise is random.

— Note that sometimes one of the noisy wires on the induction plane appears to cause an
adjacent wire to be noisy. The pedestal seems to uniformly increase for this adjacent
wire except at the highest time bins.



Everything off

RawDataT 962 — Collection —— Run 354 Event 11

File Cursor View

Hits [ | Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 240/2048
sample Zoom 1 E Mag 1 % [] Show wirediag [ ] Show wire [] Show FFT [ Show 3DWires

RawDataT962 - Induction —— Run 354 Event 11

File Cursor View

Reconstruct track | Wires/Sample 24072048

Wire sample Zoom 1 % Mag 1 % [] show wirediag [ | Show wire [ ] Show FFT [ Show 3DWires




Everything off except level meter

RawDataT 962 — Collection —— Run 355 Event 11

File Cursor View

Hits

Wire sample

File Cursor View

[] used Hits

[] Tracks selection

Zoom 1 E

RawDataT962 — Induction —— Run 355 Event 11

Reconstruct track

Mag 1 %

Wires/Sample 240/2048

[] show wirediag [| Show wire [ ] Show FFT [_] Show 3DWires

Sample

Reconstruct track

Zoom 1 %

Mag 1 %

Wires/Sample 240/2048
[] show wirediag Show wire [ | Show FFT [ ] Show 3DWires




Everything off except cryostat thermocouples are plugged in

File Cursor View

[+]:Raw Dataé Hits [ ] Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 2402048

Wire Sample Zoom 1 % Mag 1 % [] show wirediag [ | Show wire [] Show FFT [] Show 3DWires

File Cursor View

éRaw Dataé Hits [ ] Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 2402048

Wire Sample Zoom 1 % Mag 1 % [] show wirediag [ | Show wire [| Show FFT [ ] Show 3DWires




Everything off except heater15 plugged in (control box is off)

RawDataT962 — Collection —— Run 357 Event 11

File Cursor View

3
|
|
<] |
RawData Hits [ ] Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 240/2048
Wire Sample Zoom 1 % Mag 1 % [] show wirediag [ ] Show wire [ ] Show FFT [ | Show 3DWires

RawDataT962 — Induction —— Run, 357 Event 11

File Cursor View
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<] | [+]
RawData Hits [ ] Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 240/2048
Wire Sample Zoom 1 % Mag 1 % [] show wirediag [ ] Show wire [] Show FFT [ ] Show 3DWires




Everything off except heater15 plugged in (control box is on mode 1, heater off)

RawDataT962 - Collection —— Run, 358 Event 11 0 o
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éRaw Dataé Hits [ ] Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 240/2048

Wire Sample Zoom 1 % Mag 1 % [] show wirediag [] Show wire [ | Show FFT [] Show 3DWires

File Cursor View
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RawData Hits [ ] Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 240,/2048
Wire Sample Zoom 1 % Mag 1 % [ show wirediag [ ] Show wire [] Show FFT [] Show 3DWires




Everything off except NIM crate (trigger logic) is on

File Cursor View

[] Tracks [«] Selection | Reconstruct track | Wires/Sample 2402048

Wire sample Zoom 1 % Mag 1 % [ show wirediag [ ] Show wire [| Show FFT [ Show 3DWires

File Cursor View
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: [ ] Tracks Selection | Reconstruct track | Wires/Sample 240/2048
Wire sample Zoom 1 % Mag 1 % [] show wirediag [ ] Show wire [] Show FFT [ ] Show 3DWires




Everything off except scale is plugged in and on

File Cursor View

[] Tracks [«#] Selection | Reconstruct track | Wires/Sample 240/2048

Wire Sample Zoom 1 % Mag 1 % [] show wirediag [ ] Show wire [ ] Show FFT [| Show 3DWires

RawDataT962 - Induction -— Run 361 Event 11

File Cursor View

Raw Data Hits [ | Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 2402048

Wire sample Zoom 1 % Mag 1 % [] show wirediag [ | Show wire [| Show FFT [ ] Show 3DWires




Everything off except cathode/field cage HV=0kV

File Cursor View
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RawData Hits [ ] Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 240/2048
Wire Sample Zoom 1 % Mag 1 % [] show wirediag [] Show wire [ | Show FFT [] Show 3DWires

File Cursor View

[] Tracks [«#] Selection | Reconstruct track | Wires/Sample 240/2048

Zoom 1 % Mag 1 % [] show wirediag [ ] Show wire [ | Show FFT [ ] Show 3DWires




Everything off except scintillator paddles are on

RawDataT962 - Collection —— Run 364 Event 11

File Cursor View

[+] |
Raw Data Hits [ | Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 240,/2048

Wire ||| Sample 1] Zoom 1 % Mag 1 % [ show wirediag [ ] Show wire [ ] Show FFT [] Show 3DWires

File Cursor View

1
[+]

[+] I [+]
: [ ] Tracks Selection | Reconstruct track | Wires/Sample 240/2048
Wire sample Zoom 1 % Mag 1 % [] show wirediag [ ] Show wire [] Show FFT [ ] Show 3DWires




Everything off except pressure gauge on outer cryostat plugged in and on

File Cursor View

[+]:Raw Dataé Hits [ ] Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 240/2048

Wire Sample Zoom 1 % Mag 1 % [] show wirediag [ ] Show wire [ ] Show FFT [ | Show 3DWires

File Cursor View
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RawData Hits [ ] Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 2402048
Wire Sample Zoom 1 % Mag 1 % [ show wirediag Show wire [ | Show FFT [ | Show 3DWires




Everything off except NIM crate (purity monitor) is on

RawDataT962 — Collection —— Run 365 Event 11

File Cursor View
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RawData Hits [ ] Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 240/2048
Wire Sample Zoom 1 % Mag 1 % [] show wirediag [ ] Show wire [ ] Show FFT [ | Show 3DWires

RawDataT962 — Induction —— Run 365 Event 11

File Cursor View
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RawData Hits [ ] Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 240/2048
Wire Sample Zoom 1 % Mag 1 % [ show wirediag [ ] Show wire [ | Show FFT [ Show 3DWires




Everything off except wire bias power supply is on (all wires at 0kV)

RawDataT962 — Collection —— Run 367 Event 11

File Cursor View
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RawData Hits [ ] Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 240,/2048
Wire Sample Zoom 1 % Mag 1 % [ show wirediag [ ] Show wire [] Show FFT [] Show 3DWires

RawDataT962 — Induction —— Run 367 Event 11

File Cursor View
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RawData Hits [ ] Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 240/2048
Wire Sample Zoom 1 % Mag 1 % [] show wirediag [ ] Show wire [] Show FFT [] Show 3DWires




Everything off except wire bias power supply is on (shield=-134V, induction=0V, collection=0V)

File Cursor View

-y
<] |
RawData Hits [ ] Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 2402048
Wire Sample Zoom 1 % Mag 1 % [] show wirediag [ ] Show wire [ ] Show FFT [| Show 3DWires

File Cursor View

éRaw Dataé Hits [ ] Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 2402048

Wire Sample Zoom 1 % Mag 1 % [] show wirediag [ | Show wire [| Show FFT [ ] Show 3DWires




Everything off except wire bias power supply is on (shield=0V, induction=-82V, collection=0V)

RawDataT962 — Collection —— Run 369 Event 11

File Cursor View
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<] |
RawData Hits [ ] Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 240,/2048
Wire Sample Zoom 1 % Mag 1 % [ show wirediag [ ] Show wire [] Show FFT [] Show 3DWires

File Cursor View
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RawData Hits [ ] Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 240/2048
Wire Sample Zoom 1 % Mag 1 % [ show wirediag [ ] Show wire [ | Show FFT [ Show 3DWires




Everything off except cathode/field cage HV=-4kV

RawDataT962 — Collection —— Run 362 Event 11

File Cursor View

[] Tracks [#] Selection | Reconstruct track | Wires/Sample 240/2048

Wire sample Zoom 1 % Mag 1 % [ show wirediag [ ] Show wire [] Show FFT [] Show 3DWires

RawDataT962 — Induction —— Run 362 Event 11

File Cursor View

[] Tracks [«] Selection | Reconstruct track | Wires/Sample 2402048

Wire sample Zoom 1 % Mag 1 % [ show wirediag [ ] Show wire [| Show FFT [ Show 3DWires




Everything off except wire bias power supply is on (shield=0V, induction=0V, collection=10V)
I e R R e,

File Cursor View

RawDataT962 — Collection —— Run 370 Event 11 o o0

[+] |

éRaw Dataé Hits [ ] Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 240/2048

Wire sample Zoom 1 % Mag 1 % [ show wirediag [ ] Show wire [ ] Show FFT [] Show 3DWires

RawDataT962 — Induction —— Run 370 Event 11

File Cursor View
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RawData Hits [ ] Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 2402048
Wire Sample Zoom 1 % Mag 1 % [] show wirediag [ | Show wire [| Show FFT [ | Show 3DWires




Everything off. The guard vacuum pump was also shut off for this run.

PR RawDataT962 — Collection —— Run 371 Event 11

File Cursor View
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RawData Hits [ ] Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 240,/2048
Wire Sample Zoom 1 % Mag 1 % [ show wirediag [ ] Show wire [] Show FFT [] Show 3DWires

File Cursor View

éRaw Dataé Hits [ ] Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 240/2048

Wire Sample Zoom 1 % Mag 1 % [ show wirediag [ ] Show wire [| Show FFT [ Show 3DWires




Everything off except heater15 (mode 5) and thermocouples plugged in

RawDataT962 — Collection —— Run 372 Event 11

File Cursor View
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RawData Hits [ ] Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 240/2048
Wire sample Zoom 1 [ Mag 1 ] [] Show wirediag [] Show wire [] Show FFT [] Show 3DWires

File Cursor View
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RawData Hits [ ] Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 2402048
Wire Sample Zoom 1 % Mag 1 % [] show wirediag [ ] Show wire [ | Show FFT [] Show 3DWires




Everything off except heater15 (mode 1) and thermocouples plugged in

RawDataT962 — Collection —— Run 373 Event 11

File Cursor View

SRRREE iR

Hits [ | Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 2402048

Wire Sample Zoom 1 % Mag 1 % [] show wirediag [ ] Show wire [ ] Show FFT [| Show 3DWires
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RawData Hits [ ] Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 240,/2048
Wire Sample Zoom 1 % Mag 1 % [ show wirediag [ ] Show wire [] Show FFT [] Show 3DWires




Everything off except purity monitor HV (-110V cathode, 1500V anode)

RawDataT962 - Collection —— Run 374 Event 11

File Cursor View
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Raw Data Hits [ | Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 240/2048
Wire E_ Sample E_ Zoom 1 % Mag 1 % [] show wirediag [ ] Show wire [ ] Show FFT [ | Show 3DWires

File Cursor View

éRaw Dataé Hits [ ] Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 2402048

Wire sample Zoom 1 % Mag 1 % [] show wirediag [ ] Show wire [ | Show FFT [] Show 3DWires




Everything off except purity monitor lamp (1Hz, 3)J)

RawDataT962 — Collection —— Run 375 Event 11

File Cursor View
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Hits [ | Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 240/2048
Wire Sample Zoom 1 % Mag 1 % [] show wirediag [] Show wire [ | Show FFT [ ] Show 3DWires

RawDataT962 — Induction —— Run 375 Event 11

File Cursor View
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RawData Hits [ ] Used Hits [ ] Tracks Selection | Reconstruct track | Wires/Sample 240/2048
Wire Sample Zoom 1 % Mag 1 % [ show wirediag [ ] Show wire [ ] Show FFT [] Show 3DWires




