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Time generation: atomic clock

Microwaves oven
@ 6.8347 GHz

Intrinsic white noise

SRS FS7025: ~40 ps@1 s

PHM1008: 0.3 ps@1 s
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Correlation local time <> UTC using data stream

coming from Global Navigation Satellite System
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N Atomic clock

Conditioning/fanout:
- serves as time reference point

' PC (DAQ & |
H_SJOW control) |

Based on Clock-in-Data-Recovery (CDR)

First-stage clock distributors (FSD):
- exchange control and status with DAQ PC
- recelve synchronous signals

- send synchronous messages to second-stage
distributors (TDM)

. 48-port clock |
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48 1 48 Second-stage clock distributors:
- receive and transmit clock/data from FSD to FE
- send slow control info to DAQ PC
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First- and second-stage distributors based on similar design

First-stage distributor prototype
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Time domain Frequency domain

Receilved clock time . .
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Better precision for event time-tagging (~27 ns for T2K) PRD 93, 012006 (2016)
Better jitter (<100 ps)

Increased detector volume (x8 wrt SK)

More intense neutrino beam from J-PARC (x3 wrt T2K)

Improved rings reconstruction

Time-Of-Flight measurements during J-PARC v, beam

— improvement by up to one order of magnitude (sub-MeV limit)

Time-Of-Flight using SuperNovae explosions
— mostly improved by statistics

— SN1987A with 20x stats — m,, < 0.4 eV (competitive with Katrin)
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Hyper-Kamiokande has a vast and rich physics program including:
Long-baseline neutrino detection
Multi-messenger astrophysics (transient and diffuse SN detection)

— Need a precise timing determination of individual events
— Need low jitter between PMTs all across the detector

HK proposes:
- a time synchronisation system based on atomic clock and calibrated GNSS

recelvers
- a two-stage clock distribution system using CDR technology

Coordinated solution between France (IRFU & LPNHE) and Italy (INFN) with

good synergies between boards
Excellent knowledge transfer between LPNHE and SYRTE
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