eRD27:. ZDCs for new physics @ EIC

How do we design a forward detector system within an evolving accelerator matrix in 2 years?
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Mandate from committee, veto low energy photons

To measure coherent J/W production need to veto, neutrons, photons and protons

fLdt = 10 fb''/A coherent - no saturation
1<Q2 <10 GeV2 incoherent - no saturation
x<0.01 coherent - saturation (bSat)
IN(edecay)! < 4 incoherent - saturation (bSat)
P(edocay) > 1 GeVic
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Since Pb produces 400 MeV photons we took
002 004 006 008 01 012 0.14 016 018 RINICIRINREI AN LR R (R e L
1 (GeV?) electromagnetic section of PbWOs..




Transverse and depth profiles of 400 MeV photons

5 or 6 cm of PbWO, should be enough
to catch 400 MeV photons

Quan Wang




Background at the ZDC from ep collisions

MEQ ZDC e+p 4060<z<4100 cm EIC-TRU-534 58

0.0010000 - Neutron dose centered on line-of-
sight from IP.
« Central dose = 6-10'" n/cm2/year
0.0001000 - Background tolerable for PbWO04
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Transverse & depth profiles for neutrons
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Note neutrons have a mean pT of 300 MeV Yuya Ohsumi

100 GeV
50 GeV
20 GeV

deposited energy [GeV]

deposited energy (.3 0.4 1.0
x 10710 [J]

Radiation dose 1. 1.7 4.0
X 10~11[Gy/event]

dE [GeV]

Radiation load from physics tolerable for PbWO04

0 37600 37800 38000 38200
position z [mm] (layer)




ZDC has small window to influence accelerator
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For HL-LHC spent 2 years intensively working with
machine groups to integrate ZDCs in ATLAS/CMS




A cautionary tale from LHCDb

LHCb did not have an active ZDC
/ group until mid 2020. This was
' too late to stop the installation
of a new absorber with no slot

Fiducials for alignment with

RUD VRS M16 transport
Taylor Hobson spheres

Absorber (with bakeout
jacket) ) = o Vacuum chambers and
~ fixed UHV D100 flanges

TANB interface support
TANB 6DOF alignment

plate with one side
(transport side) actuation
system

TANB support




Design of the beam pipe is crucial

» Neutrons hit pipe at © ~ 20mrad.
* For 2mm pipe this implies 10cm of material

* Need to work very closely with machine group
to ensure that we can catch photons &

neutrons Neutron Hits

Alex Jentsch




Summary & Outlook

A short PbWO4 EM section catches 400 MeV photons and seems rad
hard enough.

Still wBO detector could increase acceptance
Urgent to work with accelerator group on beam pipe
Need to work with others on an integrated forward system
TDR requires ~ 1.5 FTE postdocs for 2 years

* Will need test beam + students

ZDC group looking at all funding sources, eg EPSCoR, fast timing and
machining learning initiatives and will continue to benefit from LHC
developments.




Back up
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