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1. Introduction
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The WP12 Transnational Access is focused on special
detector and system characterization (NEW FACILITIES)

WP12.2.- EMC Laboratory of Instituto Tecnologico de Aragon
(ITAINNOVA) in Spain for EM noise characterization.
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" 1. Introduction

These tests may be used to define in any
electronic device installed in HEP experiment:

EM noise emission and immunity levels
Filters designs & grounding configurations

2-3 Experiments expected per year on target
have been planned under the project .

1200 TA units have been estimated:

8 standard accesses ~ 50 TA units per access
4 extended accesses ~ 200 TA units per access
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2. TA EMC activit

4 TA-WP12.2 accesses have been already approved
3 extended accesses ( 3/4 - 75% )
1 standard access (1/8 - 13%)
3 TA-WP12.2 accesses have been completed
TA-ITAINNOVA — (40 % TA units - Completed)

Access has been requested from 3 countries
Germany, Austria and Italy

User Projects
ITAINNOVA Total | ) nits
Submiss.  Selected users

M1-M18

M1-M48 12 12 1200
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2. TA EMC activity

3 TA have been completed (500 hours).

AIDA-2020-EMC-2015-01 - EMC Studies with the Belle Il SVD Readout System , HEPHY,
Austria

EXTENDED ACCESS for EMC characterization of Large system (240 TA units)
4 users - 3 users have been present at the facility. 1 has been covered by AIDA-2020

AIDA-2020-EMC-2015-02 — DC-DC converters noise emissions for Belle Il SVD System,
HEPHY Austria

STANDARD ACCESS for EMC component testing (Remote access) 40 TA units
AIDA-2020-EMC-2016-1 - EMC characterization of Belle Il Pixel System, MPlI Germany
EXTENDED ACCESS for EMC characterization of Large system (220 TA units)

3 users have been present at the facility. 1 has been covered by AIDA-2020

All of them have been focused on Belle Il experiment
A complementary facility of other TA
They have produced very useful and interesting results
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. TA EMC activity

DC-DC converters noise emissions Belle Il Pixel
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3. PUBLICATIONS

PUBLICATIONS

> 2 paper have already been published
v'Journal of Instrumentation, “EMC Studies for the Vertex Detector of the Belle Il Experiment”,
JINST 11 (2016) 01, C01044.
v'IEEE publication “Analysis and quantification of coupling mechanisms of external signal
perturbations on silicon detectors for particle physics experiments”, DOI: 10.1109
» 3 Contributions to Conferences (2 oral contributions & 1 Poster)
v'Topical Workshop on Electronics for Particle Physics, TWEPP 2015 (Sep. 2015, Lisbon)
v'ESA Workshop on Aerospace EMC, Valencia, May 2016
v'2nd Electromagnetic Pulse Workshop, Warsaw, Poland, January 2017

> 2 contributions to Newsletter have been focused on some of the test
campaigns

v'Susceptibility characterization of DEPFET Pixel Systems : Hans-Ginther Moser (MPI, Germany)
v'EMC-TA On Track: Electromagnetic noise under control : F.Arteche (ITAINNOVA, Spain)

» 1 paper is on preparation
v'Journal of Instrumentation, “Characterization of the susceptibility for the PXD Detector in the
Belle Il Experiment”, JINST

> 1 Tesis is on preparation based on some of the meaurements performed
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EMC strategies to control the noise issues in
High Energy Physics Experiments

EArteche, M.glesias , I Echeverria, A.Pradas, C. Esteban and FJ. Piedrafita
ITAINNOVA- Instituto Tecnolégico de Aragén, Zaragoza, Spain
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Abstract-Electromagnetic interference (EMI) has been a major concern during the electronics integration of the CMS experiments at CERN]
(Switzerland) and Belle II experiment at KEK (Japan). Grounding and shielding problems and electromagnetic compatibility (EMC) issues have|
larisen during the integration of the LHC and SuperKEKB experiments in different sub-detectors requiring time and important number of tests and|
Istudies to solve them. This poster presents a general overview of the EMC plan and tests that have been applied to a two high energy physics experi-|
lment (CMS and Belle IT) before the installation and commissioning of the electronics system. This talk shows several techniques to control the noise|
lemissions s well as how to deal with them. Also, the impact of different FEE topologies i
lsubsystem is analysed to improve the EMC of the detectors in view of the future challenging electronics topologies.

he final sensitivity to electromagnetic interference of the|

HEP experiments are complex EM en nment

=Measurements is_done synchro-{ [
‘nously ( $Hz, ~ 100kHz, 40 MHz.)
—Power » 0.5 Megawatt - 5000 /|

©LV-125Vup o 65V o |1}
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« HV - 30 /600 ¥ up to 10 KV|

(fewmd)

EMC strategy

The main goal is to ensure the correct performance of|
|HEP detectors or exper
= Ensure the compatibility in each sub-system
|= Ensure the compatibility among wnmits — sub-|
i
= It establishes a safety margin
CompeY T compotibitity /™ Fompativiity
(0. B
EMC integration strategy is carvied out in 3 stages:
l Groundingissues (Topalogy)
|+ Block diagram (EMC map)
l» EMC unit analysis.

.0 3. PUBLICATIONS

recommendations and guidslines that could be used o
reduce the noise incidence in the system and enhance
the integration of the detector power line.
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[The EMC map is used to :
+ Identify sub-systems

« Power levels

« Noise sources and victims

How is possible to tackle the EMC
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*" 4. FUTURE ACTIVITIES

1 new TA proposal has been submitted in March.

AIDA-2020-EMC-2017-01 - Electromagnetic compatibility
characterization of the new neutron spectrometer CYSP, Italy

More proposals are now under discussion TA

They will be submitted soon : Italy and Germany

Some of the new proposals come from “different area”(Short-
Pulse Lasers Facilities )

In January we have participated in an special Workshop
focused on EMP generated in Laser Pulse Facilities

In may, we will participate in two other workshops focused on:

Experiments installed in neutrino facilities
Linear Colliders Vertex Detector Workshop

We will probably have more requests for the TA facilit
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@AID 5. SUMMARY

WP12.2 TA access is going well
4 TA-WP12.2 access have been already approved
3 TA-WP12.2 access have been completed (500/1200 TA units)

Most of the requested accesses are full EMC characterization
We have already covered the 75% of what we have planned
It will not generate any problem due to the low demand of
standards access.

TA activity has generated several publications, conference talks,
posters as well as a Thesis (it is on going )

Activity has been mainly focused on Belle Il experiment but new
proposals from different areas have recently been received.

Some “marketing ” focused on TA-EMC has been very useful and
positive (we plan to keep this activity during this year)
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