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What 1s Nikhef

e Accelerator-based particle physics
Expeniments studying interactions n particle collision processes
at particle accelerators, in particular at CERN;

* Astroparticle physics
Experiments studying interactions of particles and radiation
emanating from the Uniuerse.

Phenomenology 0 Collider physics | B Astroparticle phys:Cs
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Nikhef participates in the Atlas, LHCb, and Alice experiments :



Neutrinos at Nikhef: KM3Net
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Nikhef participates in the Atlas, LHCD, and Alice experiments



Virgo & LIGO GW astronomy
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Imagery: gw-astronomy collaborations, LSC
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GW Astronomy: ET

Einstein Telescope - projected onto Heuvelland Limburg, NL
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Astroparticle Physics
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Image sources:
LNGS/INFN,

Xenon collaboration;
Pierre Auger collaboratic
Nikhef
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Detector to Doctor

proton hard interaction proton
Xl P XZ P
/ spectator quarks

and processin

' Analysis of collision dat
by PhD students
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| 1rigger systeem selecteert|
i 600 Hz ~ 1 GB/s data

Data distribution in
EGI, OSG, ... through WLCG
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Prepare early, test often

G’Oba’ tranSfer rates now > 40 GB/S — _ 1u15-u3-1?1-ur1:1r11;£:r11;‘:°5!gﬂiuu:uuurc
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STEP09 : Jamie Shiers, CERN IT/GS; Throughput 2016: WLCG Workshop 2016, lan Bird, CERN



A global system of systems
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S (T - From hierarchical data distribution to
o ek « a full mesh and dynamic data placement

LHCONE: A global infrastructure for the High Energy Physics (LHC and Belle Il) data management
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Nikhet and the World
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Compute 4.5 PByte cluster
Cluster Rack DPM Disk storage new’ HTC nodes

SURFsara
Compute & Storage

Design basis

« data intensive compute

« guaranteed I/0 rate per data volume

- PaaS/laaS dynamic function assignment
* open peering policy

» reliable hosting at AMS-IX certified DC

Key figures

1.2Tbps compute and data backbone
330 Gbps wide-area interconnect
4.5 PByte disk storage DPM

1.2 PByte disk storage dCache

5500 compute cores

dedicated hosting security services

Experimental ‘playground’ facilities
for trials with network, CPU and
storage vendors, and Nikhef capabilities
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just do 1t -
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and keep It efficient by joining up

>98% utilisation, >90% efficiency

Pierre Auger
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Right:: NIKHEF-ELPROD facility, Friday, Dec 9, 2016
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Because something are fun
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... but not the long-term solution!
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SO0 we need to work together
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Fun, but not the solution to single-core performance ..§
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