Inclinometers installation on
ProtoDUNE-SP
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« Returns:
* Axn, Avn, Azn: direction cosines of measured acceleration in milli g, Working principle of inclinometers

* Qx, ay: Pitch (y) and Roll (x) angles in degrees,

¢@: Rotation angle in degrees,
T. Internal temperature in °C,
Additional digits: carriage, checksum

« Will be used to:

» Monitor how the pressure variations in the cryostat impact the upper
detector components

* Monitor the top membrane/flange tilts to see whether the straightness
of the laser periscope can be affected and to eventually evaluate
which corrections apply (hw/sw level)
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Acquisition chain setup
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. PROTODUNE-DP-FC
Windows laptop

Control room

Beaglebone

Beaglebone/debian system
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'~ File Transfer
File box

- Accessible via E - controlled via putty
TeamViewer , - data transferred via
- Its own file transfer : standard tools

Top of the ProtoDUNE-SP cryostat - not accessible while neutron generator is running :

Data transfer works fine,
data are readable



Normalised X, Y and Z accelerations [10-3 g]

Incl. 1 X Incl. 2 Incl. 1 y Incl. 2 +9999e2 Incl. 1 z +1e3 Incl. 2
—-0.3 o 6.5 - ° 0.10 1 0.000 H o
6.0 - 0.05 - —0.001 A
5.5 1
I I I I I I I I I I 1 1 O-OO 1 I I _0'002 i I I o I
0 50000 100000 0 50000 100000 0 50000 100000 0 50000 100000 0 50000 100000 0 50000 100000
time [s] time [s] time [s] time [s] time [s] time [s]
Incl. 4 Incl. 4 Incl. 3 +999g8e2 Incl. 4
° . 11.3 - ~3.6 - . 10501 0.0025 - . °
—20.50 -
—3.8 - 0.0000 H e ———————
—20.75 - 11.2 - ® 1000 4 D S G
_40 - _00025 i r o 00 o o0 G0 00
—21.00 - °
I I I I I I 11.1 i I I I _4'2 | I I °e I 950 | I I I _0'0050 | I 2 I I
0 50000 100000 0 50000 100000 0 50000 100000 0 50000 100000 0 50000 100000 0 50000 100000
time [s] time [s] time [s] time [s] time [s] time [s]
Internal temperature [°C]
p [ NP04_TTO0100AIl.PosSt = NP04_PT0106AI.PosSt =
e Values: 28.44324 >O Reset zoom e Values: 970.45716 |/. Reset zoom
Incl. 1 T Incl. 2 1
22.0 - C Avg. env. temperature
19.05 - 28
4
215 ] ; ‘ 27.75
' ‘ 19.00 ﬁ
210 ] ° .O : 27.5
0 50000 100000 0 50000 100000 27.25
time [s] time [s]
Incl. 3 Incl. 4
18.0 1 19.05 A e 26.75 967
19.00 - oD o
17.5 r—3 i
o o e . A t heri
K VJg. almospneric pressure
* 18.95 - o *
170 N T T T T d I I 16. Jul 04:00 12:00 16:00 Thursday, Jul 16, 20:55-20:59 jul 04:00 08;93 rrrrrr fi 20:00 16. Jul 04:00 |Thursday,JuI 16, 10:20-10:24| 16:00 20:00 17. Jul 04:00 08:00 o
0) 50000 100000 0 50000 100000
time [s] time [s]




Qa
Incl. 1 y Incl. 2
0.36
@
0.34 -
0.32 -
0 50000 100000 0 50000 100000
time [s] time [s]
Incl. 3 Incl. 4
0.650 —0.20 1
0.645 A
—0.22 A ¢
0.640 A ° ®
T T T —0.24 - T T ° T
0 50000 100000 0 50000 100000
time [s] time [s]

Rotation angles [deg]

Ax

100000

Incl. 1
0.47 -
0.46
0.45 A
0 50000
time [s]
Incl. 3
—0.305 A
—0.310 A
—0.315 A
0 50000
time [s]

100000

Incl. 2
[ ]
—0.015 A
—0.020 -
—0.025 A
—0.030 -
0 50000 100000
time [s]
Incl. 4
—1.16 1 °
—1.18 -

@
—1.20 A ¢

0 50000
time [s]

100000

Default
Y=0

Incl. 1
40 - °
38 -
36
0 50000 100000
time [s]
Incl. 3
117.0 -
116.5 4
116.0 A | | |
0 50000 100000
time [s]

Inclination
Y=+30

Default
X=0

Incl. 2
[ ]
_92 _
0 50000 100000
time [s]
Incl. 4
—160.0 A+ °
—162.5 -
o
—165.0 -
—167.5 -
L )
0 50000 100000
time [s]

Inclination
X=+30




