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nges in these

* We aim for ampls ell after each topic

¢ If too many questions at once, please use the “Raise Hands” feature of Zoom to

let us know you would like to speak
@
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Even further beyond if po r
e.g. for-future coIIidg_r'

timelines) and Key
I may have a wider
impact in other

e The PRDs motivate a program for expanded KA25 funding,

and Key Challenges are critical to unlock new money for OHEP
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Technical Groups

Quantum Sensors

Andy Geraci

Kent Irwin

Noble Liquids

Roxanne Guenette

Jocelyn Monroe

Calorimetry

Francesco Lanni

Roger Rusack

Solid state and tracking

Marina Artuso

Carl Haber

Photodetectors

Peter Krizan

Lindley Winslow

TDAQ

Darin Acosta

Tulika Bose

Readout and ASIC

Gabriella Carini

Mitch Newcomer

Physics Groups

Higgs and other energy
frontier

Jim Hirschauer

Gabriella Sciolla

Neutrinos

Ornella Palamara

Kate Scholberg

Dark Matter

Jodi Cooley

Dan McKinsey

Dark Energy and
Inflation

Clarence Chang

Brenna Flaugher

Explore the Unknown

Sarah Demers

Monica Pepe-Altarelli

Cross Cutting Group:
arcel DeMarteau, Abe Seiden,+ (invites out)

O Includes machine learning

A
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1d communication

with, the

o Along with | here is qlso the early next

week ahead of 'rhe BRN workst op: 'r’rs zz wp.physics.wisc.edu /cpad2019/
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https://wp.physics.wisc.edu/cpad2019/

~ ® Initial summary later in this introduction

e
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http://doe-brn-hep-detectorrandd.physics.ox.ac.uk/
https://forms.gle/jZ1aqDTm2PtCvcJT9

From draft interim report

__.A:‘..,n_.
CI- “‘91' h’i ger
e il | rge data rates

&

r'porq’rion of pixel data

* Requires high bandy 1ps wireless), rad-hard, low power, low material
&
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From draft interim report

o detect and respond

to faults in. ction efficiency for increasingly

- * Could take advantage of Al
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From draft interim report

splications to improve

e Rad-hard high bandwidth data links, high bandwidth wireless transmission
* Fundamental for future EF hadron collider experiments
O
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O

tools and
- technologies

@
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s 1 N e U Tri n O Ti m e “ n e PIP-Il Upgrade, then whot?f?

>

() i DUNE Fourth 10kton

DUNE Third 10kton
DUNE Second 10kton

DUNE first 10kton

»

Reactor Neutrino experiment

_—
CEVNS,
CEVNS, sterile neutrinos, dark matter »

- 4 ! 4 1 ' ' ' I ' | I | 1 | ] |
2020 2025 2030 2035 2040

e Low-power, cryogenic Pixel readout,
sensitivity < 1aA, w x timing , 1ns

Combined light/pixel

e Any technical challenges for >20352

)
'
Low-threshold detection, ....
')

()
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Simplified Collider Timeline

| HNNE EEEE EESE EEEE EEEE EESE EEEE EEEE EEEE EEEE EEEE BEEE EEEE EEEE

Linear ete- 250-380 GeV 0.5-1.5 TeV

Circular e+e- 90-250 GeV 350 GeV

0)

&, Circular pp 100 TeV

&
90-250 CeV
e Staged ete- = = 100 TeV pp
| HJEEE EEEE EEEE EEEE EEEE EEEE EEEE EEEE EEEE EEEE EEEE BEEEE EEEE EEEE |

2020 2030 2040 2050 2060 2070 2080 2090

()
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Q1: TOP TDAQ CHALLENGES THE HEP COMMUNITY WILLBE 7, 7Y
FACING IN 10+ YEARS, THINKING ABOUT FUTURE-GENERATION || [/
HEP PROJECTS

* A list of identified challenges was provided for responders to

select all that apply

"Other” responses included:

« Visualization technology to
Improve uptime and reduce
operational support (related

Top TDAQ Challenges in 10+ Years

81%

%: to Run Control)

%  Energy economy in machine
< learning or computing

E systems

E * Cooling

* Data links for challenging
environments (related to
Hardware)

« Data Quality Monitoring
Challenge 12/3/19 1
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P Frontier

Q3: RESPONDERS WERE ASKED TO INDICATE WHETHER ANY OF P,
THE CHALLENGES IDENTIFIED IN Q1 APPLY TO A CURRENT/ |
FUTURE EXPERIMENT OR FRONTIER

* A list of identified challenges was provided for responders to

select all that apply

Frontiers to Which Top
TDAQ Challenges Apply

80% 1 743

Experiments to Which Top TDAQ Challenges Apply
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Percent of Responders
D

[

DUNE ATLAS CMS LHCb g-2 Mu2e Future Future  Other
e+e- hadron
collider collider

Experiment
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Q3: RESPONDERS WERE ASKED TO INDICATE WHETHER ANY OF
THE CHALLENGES IDENTIFIED IN Q1 APPLY TO A CURRENT/
® FUTURE EXPERIMENT OR FRONTIER

N O Challenges by Frontier: Challenges by Frontier:

. q Intensi
'~ ~ * Broken down by frontier _ fFneray . Y
4
° oo (7] (7]
O (responders who identified [ 2
“8_. 23%23%14% %
frontier “A” as one where k- | =
- g ¢ 3 2 £33
challenges apply, also 5 £ 2= g 2%%
lected th : 2 f ; :
N selected these top Challenge
challenges)
O Challenges by Frontier: Challenges by Frontier:
Cosmic Accelerator
I B86% BER
& 5 flgen
~ 2 43% - a3
8. 29% 29% 29% 29% 29% 29% g. . 29% o 29% 29%
5 2: 2 L5 oLEeiy 5 22 8¢% 8 ¢35
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Challenge Chdallenge
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Q3: RESPONDERS WERE ASKED TO INDICATE WHETHER ANY OF
THE CHALLENGES IDENTIFIED IN Q1 APPLY TO A CURRENT/
FUTURE EXPERIMENT OR FRONTIER

* Broken down by experiment (responders who identified experiment “A” as one

where challenges apply, also selected these top challenges)

Challenges by Experiment: Challenges by Experiment: Challenges by Experiment:

Percent of Responders
Percent of Responders
Percent of Responders

Challenges by Experiment: Challenges by Experiment:
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Q3: RESPONDERS WERE ASKED TO INDICATE WHETHER ANY OF "N
THE CHALLENGES IDENTIFIED IN Q1 APPLY TO A CURRENT/ 2 |
® FUTURE EXPERIMENT OR FRONTIER

\ ~
il * Broken down by experiment (responders who identified experiment “A”
1 as one where challenges apply, also selected these top challenges)
Challenges by Experiment: Challenges by Experiment:
Future et+e- collider Future hadron collider
0%
\ 70%

60%
50%

Data Flow
Hardware
RC/Automatiz.
Offline Storage
Offline.
Data.

Online Storage
New.

Other

Data Flow
Data Processing
Hardware
RC/Automatiz.
Offline Storage
New

Other

Data Processing
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Timing/Sync
Timing/Sync

Streaming DAQ
Streaming DAQ
Online Storage

\ I Challenge Challenge
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* New approaches to information flows
e Use of ML for data quality monitoring
@
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f '~' and

st uction)
ction, data taking

e
b

PR iming in a cost effective manner to
alleviate pile-up anl

o Wireless readout; fiber transmission of power (reducing heat load due to copper in

cryogenics, provides high voltage isolation)
e Manipulation of experimental data in a new form
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Tuesday, 3 December 2019

14:30 - 14:45

14:55 - 15:06

15:10 - 15:25

15:30 - 15:40

15:50 - 16:00

16:10 - 16:20

16:25 - 16:35

16:40 - 17:00

17:10-17:20

®)
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Introduction to the BRN study 15

Speakers: Darin Acosta (University of Florida), Prof. Tulika Bose (University of Wisconsin-Madison)
Streaming DAQ: LHCb experience 10’

Speaker: Michael Williams

Material: Slides '@

Streaming DAQ: Energy/Intensity Frontier needs/challenges 15’
Speaker: Kai Chen

Material: Slides '@

Streaming DAQ: cosmic frontier needs/challenges 10’
Speaker: Anze Slosar

Using the pixel detector for triggering 10’
Speakers: Peter Wittich, Karl Ecklund

Material: Slides -@

Precision timing: Energy Frontier needs/challenges 10’
Speaker: Isobel Ojalvo (University Wisconsin Madison)

Precision timing and synchronization: Intensity Frontier needs/challenges 10’
Speakers: Jonathan Eisch, Matthew Wetstein

Fast machine learning for TDAQ (including brief status/needs across frontiers) 20’
Speaker: Phil Harris

Tools (e.qg. for streaming DAQ, fast ML, automation/self running DAQ,...) 10’
Speakers: Nhan Tran (Fermilab), Mia Liu
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