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o Commissioning at SiDet: Calo Run 
o Online DB
o Calo DQM
o Data processing
o Transportation plans

o Integration, services and interlocks
o Cooling plant
o Source calibration system
o Laser calibration system

Outline

S. Giovannella − Calorimeter report @ Mu2e CM2 13 June 2025
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o 26-31 May 2025 − Continuous data taking for the entire calorimeter, half-
disk at a time: 400-500 kevts for each half disk 

o noise, laser and cosmic ray (CR) runs

o Different HV setting (Vop and equalized mip response)

o Smooth running and high quality data, allowing calo testing and calibration 

Commissioning @ SiDet: Calo Run

S. Giovannella − Calorimeter report @ Mu2e CM3 13 June 2025

Many thanks to the DAQ team for their support, which helped 
ensure a smooth test from the DAQ point of view

Goals:

o Verify calo behaviour and sign it off for transportation to the Mu2e Hall 

o Test DAQ system as in operations

o Test artdaq acquisition

o Test DQM
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o All channels alive, no major noise issues. Still some light infiltrations

o The few FEE units with the corrected SiPM voltage regulator shows a 
much lower standard deviation, as expected

Commissioning @ SiDet: Noise Runs

S. Giovannella − Calorimeter report @ Mu2e CM4 13 June 2025

light
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Commissioning @ SiDet: Noise Runs

S. Giovannella − Calorimeter report @ Mu2e CM5 13 June 2025

Light OFF

Light ON

Residual gaps between the calo structure and back/front planes, still causing light infiltration
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Selection of clean, straight CR tracks, more than 500 events /chan

Commissioning @ SiDet: Energy Calibration

S. Giovannella − Calorimeter report @ Mu2e CM6 13 June 2025

SiPM @ Vop: 
9.3% spread

After calibration: 
1% spreadAfter HW equalization: 

3.8% spread
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o First step of Tcalib cannot be performed because of unexpected time offsets, not 
stable w.r.t. power cycles 

o We are using a modified algo to temporary overcome this, using a single CR run

Commissioning @ SiDet: Time Calibration

S. Giovannella − Calorimeter report @ Mu2e CM7 13 June 2025

The time alignment is 
finally converging:
o For Disk 0, the spread 

of the T0s improves 
from a starting point of 
500 ps to 60 ps after 9 
iterations

o Same procedure for 
Disk 1 leads to a larger 
spread (98 ps) due to a 
previous FW version
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Analysis improvements: 
o Channel-by-channel

ADC/MeV conversion
from CR events

o pin-diode normalization: 
laser fluctuations O(5%)

Commissioning @ SiDet: Laser Runs

S. Giovannella − Calorimeter report @ Mu2e CM8 13 June 2025

Well defined overall 
distribution after Ecalib
and pin normalization

Gain calib curve
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Templates for WF fit are built using a laser reference run for each half disk

Commissioning @ SiDet: template fit

S. Giovannella − Calorimeter report @ Mu2e CM9 13 June 2025

Within a single run, time differences remain stable, with a DTLR resolution 
of ∼ 300 ps all across the entire calorimeter  
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Green light for calo transportation to MC-2!

S. Giovannella − Calorimeter report @ Mu2e CM10 13 June 2025
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o Currently, the information needed for DAQ  running is loaded from text files

o Work is in progress to create online DB tables through the otsdaq interface

Online DB

S. Giovannella − Calorimeter report @ Mu2e CM11 13 June 2025
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o art module producing histograms stored in a ROOT file

o Rbrowser (graphic FTP-SFTP client)

Offline Calo DQM

S. Giovannella − Calorimeter report @ Mu2e CM12 13 June 2025



Mu2e

Online Calo DQM

S. Giovannella − Calorimeter report @ Mu2e CM13 13 June 2025

Next steps:
o Test histogram streaming and real-time GUI display
o Validate performance with live or emulated data
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Online:

o Expand Grafana metrix for shifters and test DQM functionality 

o Trigger: raw-to-hit fast module tested offline → online rate capability

Offline: 

o DB: first calo experts’ calibration table is on DB → production tables

o EventNtuple calo branch being developed and tested

Data processing: transition to KPP

S. Giovannella − Calorimeter report @ Mu2e CM14 13 June 2025

o Evolving rapidly to address 
calo and TDAQ needs

o Focus is shifting to a stable 
online & offline processing 
for commissioning in the hall
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Transportation tools and procedure

S. Giovannella − Calorimeter report @ Mu2e CM15 13 June 2025

Lifting toolTransport
stand

Loading on truck Installing on feet over rails
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Status of transportation tooling

S. Giovannella − Calorimeter report @ Mu2e CM16 13 June 2025

Loading test in Italy
@Cerasa Mechanics

Material for lifting tools and transport stand 
unpacked and being checked and prepared 

at SiDet, Lab-A
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Transport coverage and final survey

S. Giovannella − Calorimeter report @ Mu2e CM17 13 June 2025

Wrapping ready for 1 disk
o it will be installed  at the last moment 

around the disk + apply an anti-static
o trim it to shape to avoid  interferences 
o survey of Disk 1, Disk 0 done at SiDet
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Preparation for installation in MC-2

S. Giovannella − Calorimeter report @ Mu2e CM18 13 June 2025

Feet already at SIDET, 
unpacked and pre-assembled

Fabio and George checked 
the sequence of feet 

mounting on the detector train
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Expected sequence (calo perspectives)

S. Giovannella − Calorimeter report @ Mu2e CM19 13 June 2025

o Fabio and tech will be there from 15 June to June 29
o Stefano, Luca and another tech from 22 June to 1-4 July
  16-18 → mounting Calorimeter feet on rails
  17-19 → test of road + Lifting tool assembly
       → test of stand + aob
 22-24 → dismount Disk-1 connection
       → dry again the disk cooling lines
       → mount protection panels
 24-26 → Transport to the Mu2e Hall
 27-28 → Test Disk1 and repeat with Disk0?
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Test of Disk 1 (once on the rail)

S. Giovannella − Calorimeter report @ Mu2e CM20 13 June 2025

o Keep moving on different crates
o Full Survey in 1-2 days
o If OK, move Disk 0 and repeat
Needs: Two genies
If getting too late, Disk-0 will be brought middle 
of July

1 MTP fiber

1 HV Input.      1 LV Input

Genie-#1

Genie-#2

Relevant to have isolation barrier
+ dry air soon after or we should 

keep it dressed
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Important steps for integration: flanges

S. Giovannella − Calorimeter report @ Mu2e CM21 13 June 2025

Preparation of Rear Flanges:
o Received full flanges from FNAL in April
o Machining completed this week, ship to LNF next week
o Installation of feedthroughs + test in vacuum
o Ship to FNAL in July

Organizing a similar effort for Radial Flange for pipes
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Service cables: preparation of support on DS

S. Giovannella − Calorimeter report @ Mu2e CM22 13 June 2025

Procurement + LNF machine-shop work on going for 
making:
o Cable trays on calo
o Supports of cable trays                                                

on muon beam stop
o Procure CabloFil structures
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Expected sequence: next steps

S. Giovannella − Calorimeter report @ Mu2e CM23 13 June 2025

o Bring Disk 0 in July (if not done in first round) 
o Prepare Cable supports on Muon beam Stop
o Receive IFB rear flanges
o Test IFB rear flanges at SiDet 
o Test Disk-0

Other relevant priorities:
o Mini-chiller installation (see next slide)
o Interlocks/controls
o Laser at TDAQ room
o If we succeed to do this, in September will proceed with connection of 

services (LV, HV .. fibers)
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Backup cooling plant: from here to KPP

S. Giovannella − Calorimeter report @ Mu2e CM24 13 June 2025

To operate this, we need to complete the work 
on the interlocks. At the very least, the following 
is required:
o temperature sensors
o pressure and flow sensors
o same interlock shutdown of Power Supplies 

as for final system
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Final cooling plant for operations and beam

S. Giovannella − Calorimeter report @ Mu2e CM25 13 June 2025

Cooling Plant Design steps:
1. Finalize the PID diagram
2. Finalize the procedures
3. Preliminary design review
4. Waiting for final comment
5. Proceed to Final Design
6. Identify the commercial components
7. Review the proposed components
8. Final CAD Design of the cooling station
9. Review the cooling station design

Done
In progress

Not yet started

Aiming to have a final 
design for Fall 2025
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o Fiber bundles + integration spheres: both disks completed and tested

Laser system: status and plans

S. Giovannella − Calorimeter report @ Mu2e CM26 13 June 2025

o Primary distribution used for calo commissioning is not the final one

o New laser (Innolas) procured, new optical components and table available

o Installation of the laser system in the Mu2e Hall foreseen this summer
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o Remote operations are being finalized

o controls PC in the alcove above alcove-3, extending our USB cable straight up 
through the existing hole (20m limit on the ethernet so far)

o Lots of progress on control system and iFix control diagram created

o Still, some work to be finalized both on design and installation

o Ongoing discussion on DT source manifold connection: conflat vs disk 
welding pipes

Source system: HW status

S. Giovannella − Calorimeter report @ Mu2e CM27 13 June 2025
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o Calibration scheme defined

o Fitting algorithm refined

o Simulated workflow has 
evolved to match data

o Good understanding of rates 
and run plan

o Planning of analysis 
procedures in progress, 
including flagging issues

o In progress: algorithm to 
combine source and cosmic 
calibration to extract chan-by-
chan ADC/MeV conversion

Source system: calibration procedure

S. Giovannella − Calorimeter report @ Mu2e CM28 13 June 2025
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o The calorimeter Disk 0 and Disk 1 are completed

o Commissioning run at SiDet completed

o Channel survey: all acceptable, ready for transportation

o Calibration scheme with MIPs and laser successfully tested

o Calibration scheme with source planned

o Transportation tools at Fermilab and review almost completed

o Planning to move and test Disk 1 in two weeks

o Next steps: preparation of services

o In parallel: keep working on improving FW/DAQ/DQM/DCS and Offline 
reconstruction of collected data

Conclusions

S. Giovannella − Calorimeter report @ Mu2e CM29 13 June 2025
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Interlocks

S. Giovannella − Calorimeter report @ Mu2e CM30 13 June 2025
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Offline DQM: RBrowser

S. Giovannella − Calorimeter report @ Mu2e CM31 13 June 2025
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o Remote operations are being finalized

o controls PC in the alcove above alcove-3, extending our USB cable straight up 
through the existing hole (20m limit on the ethernet so far)

• Electrical/Controls 

Source system: next steps

S. Giovannella − Calorimeter report @ Mu2e CM32 13 June 2025
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Laser System Scheme

33
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Figure 9.61. Picture of the ThorLab IS-200 integrating sphere (left); and the sphere’s reflectivity 
dependence on wavelength. 

There is not a stringent requirement on the laser pulse width, since the APD readout 
electronics has a rise time between 6 to 8 ns, thus setting an upper limit on the width of 
10 ns. Similarly, the pulse frequency is not strongly constrained since, as shown in the 
prototype test, running at 1 Hz provides better than per-mil statistical precision in one 
hour of data-taking. It is instead mandatory to synchronize the laser pulse with an 
external trigger to allow the light to reach the detector at the correct time relative to the 
proton beam pulse so that laser data can be taken during the time when the calorimeter is 
acquiring physics data as well as during the gaps between beam when the calorimeter is 
quiet. The laser pulse energy is strongly attenuated by the distribution system. However, 
the laser signal is required to simulate a 100 MeV energy deposition. For BaF2 this 
corresponds to ~10,000 p.e. in each photosensor. This roughly translates to a 10-20 nJ 
energy source. A safety factor of 20 is designed into the system to account for the 
eventual degradation of the signal transmission with time, resulting in an energy pulse 
requirement of ~ 0.5 µJ.  
 
There is a stringent requirement on the fibers. They should have high transmission at 
200-260 nm, a small attenuation coefficient and they must be radiation hard up to O(100 
krad). The best choice is fused silica fibers, both for their transmission properties (see 
Figure 9.62, left), a nearly flat wavelength dependence down to 150 nm, a long 
attenuation length and high radiation tolerance. 

9.12.1 Laser monitor prototype for the LYSO crystals 
The setup used for the transmission test and for the calibration of the LYSO calorimeter 
prototype is shown in Figure 9.62 (right).  The light source was an STA-01 solid-state 
pulsed laser emitting at 532 nm with a pulse energy of 0.5 µJ, a pulse width < 1 ns, good 
pulse-to-pulse stability (3%), and synchronization to an external trigger for frequencies 
up to 100 kHz. Table 9.7 summarizes the performance of equivalent STA-01 lasers 
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Photodiode

Photodiode

Photodiode

Laser mod. STA-01SH-2
9th June 2025C. Ferrari @ Mu2e Collaboration Meeting
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New laser performance: data from 

S. Giovannella − Calorimeter report @ Mu2e CM34 13 June 2025

Nearfield divergence: ~ 2 mm Widefield (100 cm) 
divergence: ~ 8 mm


