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ProtoDUNE-HD
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T-Gradient Monitor (Valencia): Status & Installation Plan

• 48 sensors in total

• 46/48 were correctly unplugged from 
the profiler.

• 2/48 were damaged and therefore 
replaced.

• All 48 sensors have been re-
calibrated and assigned to their 
specific locations on the TGM.

• They can be plugged in again at any 
moment with a scissor lift or when 
inserting the device in the final port 
(28th November week).
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Gas Arrays: Status & Installation Plan
• 4 high precision sensors will 

be inside the liquid and 14 
standard will measure the 
gas temperature above.

• All 36 sensors have been 
calibrated and cross-
referenced with those of the 
TGM.

• They will be installed on the 
GP beam before the 
installation of the GP on each 
of the sides (14th November 
week).
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Pipes and Inlets: Status & Installation Plan
• Back in March we were at CERN to test 

the installation.

• Cables and calibrated sensors are 
already there, routed to their locations 
on the pipes.

• Sensors are cross-referenced with 
respect to those of the TGM.

• Installation after false floor removal on 
each of the sides of the detector (31st 
October week, by Migue).
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Pump Sensors: Status
• During the stay at CERN in 

March we also took time to 
route the cables and to check te 
installation of the pump sensors.

• The installation of the supports is 
being tested by Anselmo and 
Migue this week at CERN.

• It has been noticed that the 
capsule lays 2 cm away from the 
design position, so the holes will 
be adjusted in order to have the 
capsules well placed.

• Final installation will be carried 
on by the 21st November week.
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Purity Monitors: Status
• Cables were fabricated and 

tested at IFIC lab last week and 
delivered to CERN.

• The flange to connect the 
readout was also delivered 
together with the cables.

• Sensors are calibrated together 
with those of the Gas Arrays and 
Pumps, and cross-referenced 
with respect to TGM’s.

• Installation of the sensors before 
the PrM assembly and tests 
(28th November week)
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• (1) VCR ½” -> CF40 
(ordered) 

• (2) CF40 -> CF63 
(already at IFIC) 

• (3) CF63 straight 
connector (already at 
IFIC) 

• (4) CF63 with 1 
SUBD25 (ordered)
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Systems Cables Routing
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Floor (10)+ 
Wall(5)+ 

Pipes(8)+ 
Inlets(4)+ 
Pump(2)+ 

7 empty slots

Gas Arrays (36)

Port 9.1 The new 6 DSUB-25 
CF160 flange is 
already at IFIC

PrM sensors use 
the PrM flange

APA sensors use 
the PD flange
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Systems Calibrations & Cross-references
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Protodune-HD: Readout Calibration
• During this week, Anselmo and Migue are performing some tests on the TMS readout.

• We noticed that even the precautions taken, in the calibration readout that we have at IFIC each channel is 
introducing a small offset of the order ~2.5 mK.

• It is possible that the CERN readout shows the same behaviour, and this could be the source of some of the 
inhomogeneities seen in the T-Gradient profile.

• Anselmo found that the CERN readout is also adding an offset in some of the channels, so it is something to 
be studied and characterised in the future before the operation of the detector. 

10

Readout Calibration at IFIC
~4 mK channel offset
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DUNE T-Sensors: Status

• The status of the fabrication of the whole system for the 
APAs is tracked at IFIC.

• Fabricated up to APA24. Delivery scheduled for next week.

• All sensors are catalogued in their corresponding set and 
calibrated accordingly.
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DUNE T-Sensors: Installation at Daresbury
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• During the CM in 
Manchester we visited the 
APA factory in Daresbury.

• The installation of the T-
Sensors on the APA does 
not show any issue in 
terms of logistics and we 
are on time with the 
deliveries.
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ProtoDUNE-VD: Interrogator
• We have converged in an 

agreement of purchase with 
Optics11 (Technica SA, USA).

• This week we have purchased 
the I4G-16chan interrogator, with 
a wavelength repeatability <0.1 
pm and operation range 1529.0 
to 1568.2 nm.

• It will take 2 weeks to get to IFIC 
since Tuesday 25th October. 
Some test fibres com along with 
the interrogator from Optics11.
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ProtoDUNE-VD: Fiber Bragg Grating Sensors
• We have converged with FBGS, S.A. to develop the FBG sensors 

with the needed sensitivity over temperature to reach the needed 
resolution ~3 mK.

• There are some comercial products that offer sensitivities around 
~1pm/K at 87 K, which is 1 order of magnitude away from the 
requirements. An iterative R&D has been agreed with the company in 
order to improve the sensitivity an order of magnitude while reducing 
other sources of noise (vibrations, strain, etc…)

• We are planning to place a purchase order this week for the ~240m of 
fibres that we need for the installation in PD-VD.

• The installation will consist on a mechanical installation as we don’t 
have still the needed sensitivity on the fibres, but it will be useful to gain 
experience and learn mechanical-related properties of the installation.
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ProtoDUNE-VD: Installation Plan
• The idea is to install 16 15-

meters long fibres produced 
by FBGS to occupy the 16 
channels of the interrogator.

• They will be guided and 
subjected on the rods that 
hold the cathode (red 
vertical lines).

• Other fibres can be also 
installed along the 
horizontal axis if needed.

• This needs to be agreed 
within the collaboration and 
tested as soon as fibres 
arrive at IFIC.
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