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The Zero Degree Calorimeter (ZDC) at the LHC is a far-forward hadronic calorimeter used to measure
spectator neutrons from heavy-ion collisions at the LHC. In addition to spectator neutrons, an
electromagnetic module (EM) within the ZDC may be used to measure far-forward neutral particles like
photons and neutral pions. The Joint Zero-degree Calorimeter Project (JZCaP) is a collaboration between
ATLAS and CMS groups working on R&D towards an upgraded ZDC for the High-Luminosity (HL) LHC,
usually referred to as the HL-ZDC. As a part of this upgrade, the EM module is being redesigned to increase
the discrimination power between forward photons and spectator neutrons.



HL-ZDC design

The tungsten plates act as the absorber, creating a particle shower, which in turn creates Cherenkov

photons in the fused silica rods that guide the photons upwards towards the PMTs.

EM module: 4X3 segmentation, defined by the light-guides and the corresponding PMTs. The beam test

prototype had 3X3 segmentation.
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EM photon-neutron discrimination

We can exploit shower shape differences to discriminate between photons and neutrons. Dedicated
studies were carried out simulating the detector response in Geant4:
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/ Transmission improvement - polishing
To

maximize light transmission from the rods to the light-guide, we polish the corresponding face of the rods.
To accomplish this step, a custom polishing setup was constructed.

l—.| 7|1I|Ihll|l}‘\]\\|1¥1||1I|I\I V\\\\\‘\\lllil‘l\l‘r\]\\\[\‘\l
D 8000 —— polished (13 rods)
< - —— unpolished (19 rods) FCap
' 7000 . =
5 - o polished a
% 6000 [~ o unpolished =
45 o - Fused quartz (GE124) ;
g SOOOV— 19 cm rods
D -
S 4000
3000;
2000;
1000}
T T Y YTV T PO CUTT TN ERUY PTIRFETT PPN EOUI TOOY
20— —
o8 150 B
v =[g 10~ =]
5 = — ~ — 8§ :’_/—/\/\7 =1
| Optical fiber to — —— — 5 B
I SpeCtrometer j1'1'111111'1‘1] 11 Il 1111 lllll’ll‘ll‘l‘ll‘ll 1111' ll'l"l 1 ]L lllllllv_
; 950 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
A [nm]
PO||Sh|ng Setup Transm|SS|On measurement Setup Pollshlng Slgnlflcantly |mproves the Ilght

transmission over a broad wavelength range.




Test beam EM analysis

The test beam took place in CERN SPS H2&H4 beam lines, using different energy e~ beams & p beam.
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Reconstruction of the center of mass in Linear response in energy

the x-z plane using the EM signals. A
clear correlation between the x position
of the beam and the center of mass is
observed.




