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AN Underground Belayed In-Shaft search experiment
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Where to look for long-lived particles?

leptonic decay hadron
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Ser\/ice Shaﬁ Gligorov et al 1708.09395

Bauer, OB, Lee, Ohm 1909.13022



ANUBIS: idea ‘\
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Current proposal:
Four evenly spaced tracking stations with
a cross-sectional area of 230 m<2 each
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ANUBIS: detector concept
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Modular design of tracking stations

from 1 x 1T m2 modules

100 cm

Triplet layer B~ 4 Y
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Triplet layer A
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RPC module cell|
100 x 100 cm?
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Parameter

Specification

Time resolution
Angular resolution
Spatial resolution

Per-layer hit efficiency

ot < 0.5 ns

da < 0.01 rad
0z, 0z S 0.5 cm
e 2 98%




ANUBIS: detector technology e D)

Resistive Plate Chamber technology; Triplet layer B 4 Y

ANUBIS performance specifications met /=¥ —
by ATLAS BIS-7 prototype (ongoing
upgrade):

triplet of layers with 0.4 ns time resolution,
0.1 cm spatial resolution

100 cm
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Future improvements may result in time RPC modle co

resolution down to 100 ps

Triplet layer A
\ 4 = /

Need a TDC with a per-channel time / < %0 .cm 7

resolution of ~100 ps 110 om

v
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Cope with LHC data taking conditions, but Parameter Specification
low-ish occupancy up in the shaft Time resolution ot S 0.5 ns
Angular resolution da S 0.01 rad
, . Spatial resolution dx.0z S 0.5 cm
Sensor electronics and amplifiers Per-layer hit efficiency & > 98%

integrated into RPC sensor (Faraday gage)



ANUBIS: detector technology

Pitch of RPC sensor: 1.6 cm Triplet layer B AY

s =

64 channels per RPC module cell
X 3 layers x 2 floors (np,oma;;_

100 cm

2.3 x 103 m?total instrumented area =
442k channels in total
-> need inexpensive solution for TDC 100 % 100 o
. . Triplet layer A
PicoTDC can be a good solution for el —— =
ANUBIS, depending on the costs gsam
442k channels = 6900 PicoTDCs (64ch) ——
, , , Parameter Specification
design not flinalised, may go up to 10K =510 vesolution 5t < 0.5 s
Angular resolution da S 0.01 rad
. . . - L - v C . <
LOOklﬂg at other Op’[lOﬂS like FPGA- Spatial resolution oxr.0z 5 0.5 cm

Per-layer hit efficiency & 2 98%

based TDC (rad-hardness? stabilityg.?)



Next Steps beyond proposal stage )

e proANUBIS: two 1.8 X 1.2 X 1 m’ prototypes:
e Measure fluxes in PX14 shaft & correlate to ATLAS (Run 3)
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Next Steps beyond proposal stage )

e proANUBIS: two 1.8 X 1.2 X 1 m’ prototypes:
e Measure fluxes in PX14 shaft & correlate to ATLAS (Run 3)
e R&D for next RPC generation for LLP search detectors

e ECco-gas + ageing, reduced pitch, fully integrated R/O
electronics (PicoTDC?), improved timing & reduced costs!

%oroANUBIS“
e Detailed simulations, full GEANT4 model " ieryers

e Correlate results with proANUBIS /

* Pre-production in 4 years (one tracking station octant)

100 cm

e Potential timeline for HL-LHC:

e Assembly, installation, commissioning in time for HL-LHC
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