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Introduction

e NPOD idea was first presented officially towards the end of the CDR
© We got very good feedback from the PRC commuttee then

© In the TDR 1teration the NPOD was not discussed extensively (only 1n the
executive summary note) but the PRC did comment about 1t briefly (and

positively)

e Now, people are looking into additional signal scenarios (e.g. G — yy/e™"e™) and
followup work(s) are coming

© Several (old and new) 1nstitutions working on the NPOD realization itself now

® As you have seen 1n the SAS meetings, we have space constraints, which affect
the NPOD setup - this 1s the subject of the discussion today
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Photon spectra for ALPs search

© Showing spectra per primary electron
© primary: from the IP and 1
© secondary: from the dump shower

© Many photons per electron (phase-1): = 107F
~3.5 for E, > 0 GeV 2
~1.7 for E, > 1 GeV =
eI

o If we shoot the e-beam on the dump

© about 2 more photons than in phase-1 10

© bkg 1s also higher by
o completely different analysis scenario
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New Physics (@ Optical Dump
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Signal production

N Lp Ly + Lp

N, ~ eff dE, 250, Z) e i —e T | o

Productlon X-SecC

1014-16 electrons Ensures the decay

on target happens in a volume Acceptance
Incoming photons between Lj, and Ly, times
spectrum from Ty ctticiency

previous slides

and ~maximize Ly,
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Background and Projections

® Benchmark assumptions

o one year of phase-1 running with 7, ~ 10’ BXs
o rejection (kinematics, timing,...): R < 107 — 10~
» neutron-to-photon fake rate: £, < 107> — 10~

n—y ~

o Number of bkg 2y events is Ny, = T, R 1Py,

® Backgrounds: 2y, 2n — 2y and y+n — 2y
® Probabilities given by Poisson and Binomial laws

® Phase-1 expected background under these assumptions 1s
0.4+0.1+0.3 respectively, 1.e. effectively bkg-free.
® this depends strongly on the detector technology
phase-0 background will be much lower so the detector

requirements on Ry, and on f, _,, can be relaxed by an order

®

of magnitude at least, while still staying bkg-free

o Parameters that matter are Ly, Ly, ryep, Rygp and f,, ., T,

and the dump material
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Problems...

From Louis and Karsten
(close, but not the latest version)

=
’

-

e

. . ) - :

® Space between back wall and dump (currently ranging 0.6-1.4 m), but this 1s not final:
© [P chamber will move downstream, quadrupoles may move upstream, vacuum elements to be inserted,. ..

© whatever change in the model, we probably cannot buy more than ~1-0.5 m

© Dump design (material, length, diameter)

© Radio-protection: it needs to be enclosed
® Phase-0 dump can be much smaller, but we don’t want to have 2 dumps (way too complicated)
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How to proceed

© Exploiting the phase-0 run:
o study with MadGraph the signal behavior 1n several new geometries to see (1) how to optimize
things, and (2) what physics can be squeezed - easy
® proper re-estimation of the background in every modified scenario - very difficult
o some detector needs to be installed in the 2025 shutdown
® can probably find a realistic scenario that will allow us to put at least a prototype (a la

CALICE/HGCal or the old SpaCal) and gain some invaluable insight for phase-1
® no space for magnet probably

o Proposal for special setup for the NPOD run 1n phase-1 (see sketches 1n the next 2 slides):
© only towards the end of phase-1, after the edges measurements are done:
o “grve up”’ the fwd spectrometer
o “swap’ between the twd dipole and the photons dump
@ still need photons measurement, so profiler stays (potentially also backscattering calo)
® need to design elements to be “as movable as possible” (possible to place elements on air cushions)

® need to find now the minimal dump that works for phase-0 and 1s good enough for phase-1 1n
terms of radio-protection (easy) and background stopping (difficult)
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Proposal tor special NPOD run in phase-1

Likely L, < 1 m

Phase-0 <>
“AfterlP” Photons
dum Fwd dum
"""" . X spectr Profiler gl shielding g P
and ometer and
shielding shielding
Phase-1 .- =< ___- - -

(Option A)

“AfterIP” Photons

dump Profilerk Sh|e|d|ng . dump iDOle T I T T oI T

and and
shielding shielding

Can have Ly, 2 S m
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Proposal tor special NPOD run in phase-1

Likely L, < 1 m

Phase-0 <>
“AfterlP” Photons
dum Fwd dum
"""" . X spectr Profiler gl shielding g P
and ometer and
shielding shielding
Phase-1 ="
. 7 - = \
(Option B) . \
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/

“NAfter|P” Photons

dump dump
and and

------- Profiler

shielding shielding

Can have Ly, 2 8 m
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Proposal tor special NPOD run in phase-1

Likely L, < 1 m

Phase-0 <>
“AfterlP” Photons
dum Fwd dum
"""" . P Dipolet spectr Profiler gl shielding g P
and ometer and
shielding shielding
Phase-1

(Option C)

“AfterIP” v Photons

dump spectr B dump
and and
ometer

shielding shielding

Can have Ly, ~ 3 m
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Questions

© Can we give up the spectrometer for these runs?
® 1f not, how much can we compactity it actually in terms of length (along the beam-line)?
© need to answer the question whether or not the measurement of the Compton ¢’s (by the IP screen and
Cherenkov systems) would give us sufficient confidence in the photon spectra that goes to the dump
® recall: we can measure the spectrum also 1n the spectrometer with the same run parameters just before
doing the shuftling of the setup, but of course, 1t won’t be an 1n-situ measurement after we shuftle.
® 1n case the spectrometer stays, there 1s a need to have another dipole magnet after the photon dump.

© (Can the profiler station be swapped with the conversion target station after the IP?
o option B: the concern 1s the backscattered flux from the IP dump (inc. the high rate Compton ¢’s)
e option A: move the profiler and its back-shielding wall together.

® Do we need more shielding somewhere behind the photon dump from the radio-protection point of view?

© Kyle et al are checking now the radiation levels and fluxes with the worst case scenario
© this will also be useful for the radiation considerations for the profiler electronics etc.
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