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We have access to MUSICA!

* You can run jobs now on MUIti-SIte Computer Austria - MUSICA
e The OAW got a 1,000,000 token budget to run in the next 12 months.

* Ifyou haven't heard this info from your institutes Al contact, talk to
me!

Project title [Enter project title]
Responsible scientist [Name, title]
Principal Investigator (PI) | [Name, title]
° A I Q ° e I . Institute [ research unit [Institute / research unit]

pp |Cat|0ns are Sll I lp e- Contact person for technical [Name, email, phone]
coordination
Planned period for the applied [Start date —end date]
computation
Requested start date for [Date]
computing resources

Estimated amount of tokens [est. number of tokens|

Please provide an abstract of approximately 250-500 words, roughly half an A4 page. The abstract
should describe the scientific question, the planned computational approach, expected outputs, and
the relevance of HPC resources for the project.

So——
[Enter text here]
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MUSICA: Status

PAPER

MADGRAV: a multilevel anomaly-detection pipeline for
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An End-to-End GPU Workflow with Normalizing Flows Bl vy BraVitational-wave searches applied to LIGO data
guglial uw Haigh! Jlyana Dupletsa® lessandro Longo®
Enrico Bothmann nluca Ingugli: . Huw Haigh'©, Ulyana Duplet: ' Al ndro Longe
CERN, 1217 Meyrin, Switzerland !Marietta Blau I ute for Particle Physics, Austrian Academy of Sciences, Vienna, Austria
2Universita degli Studi di Urbino ‘Carlo Bo', 1-61029 Urbino, Italy
Joshua Isaacson *INFN, Sezione di Firenze, 1-50019 Sesto Fiorentino, Firenze, Italy
Department of Physics and Astronomy, Michigan State University, East Lansing, MI 48824, USA
U
Claudius Krause alessandro.longoGuniurb.it, alessandro.longo@fi.infn.it
Marietta Blau Institute for Particle Physics (MBI),
Austrian Academy of Sciences (OAW), 1010 Vienna, Austria . a

Keywords: gravitational wave detection, anomaly detection, LIGO interferometers, machine learning, weakly

modelled pipelincs, binary black holes

Carla J. Lépez-Zrita
\O ETH Ziirich, 8092 Ziirich, Switzerland and g
'Y a CERN, 1217 Meyrin, Switzerland Abstract "

= We present the results of MADGRAV. a deep-learning-based search for high-mass

Q N ) compact binary coalescences, applied to the data collected by the LIGO interferometers
Maximilian Spannring during the third observing run and during the first and second part of the fourth observing

5 Ma Blau Institute for Particle Ph MBI, ot E &

o0 i 5;;;‘11;‘,,“':;} o {;;m"; Err "’L'LL,.( e run. The MADGRAV pipeline consists of a series of sequential convolutional ,m.m

- Sy T“fhm kool ol e e networks that perform anomaly detection, glitch classification, coherence testing, a

< E 2 e signal ranking. Data from the Hanford and Livingston LIGO detectors are mm-d (amm

individually and in coherence) by way of 1 second Q-tran
candidates that survive evory stage of the pipeline, 48 roach the significance threshold, and
we report 47 gravitational wave detections characterised by a false alarm rate below 1y

2

Daohan Wang®
Marietta Blau Institute for Particle Physics (MBI),
Austrian Academy of Sciences (OAW). 1010 Vienna, Austria

vl [gr-qc] 30 Sep 2026

= ated: Anghet 24, 5026) with a probability of astrophysical origin pusiro > 0.9. Of the 47 detections, 44 are shared
o, with the minimally modelled coherent WaveBurst search. The observed total source-frame
T Producing very large unweighted event samples for high-multiplicity processes is mun«l by ex- masses, extracted from official gravitational transient c: es. are in the
o pensive matrix-element o\aluanuxh and low unweighting efficiencies. V the first end-to- o 14-236 M, range with a median of 69 M, and a median S| . We note that the
] end GPU-resident event-generation workflow that integrates normalizingflow proposals with the ® vocovered Fraction of confident detactions tises with mass: for LIGO detestors network
= |»\l;ulu- vel vlu'm im;('{mnr ¥ 1lm 1(I lh-ln';l\;-fulmhl;uuml m..l.lm e flows are T\.m-d l\.;mg m'ﬂml- o SNR > 10 the pipeline recovers 8.1% of confident catalog events below 30 M, 39.8%
updates supplemented by sample replay and deployed across all subprocesses of complete proton A en 30 and 100 My, and 53.3% above 100 M., corresponding to 33.3%. 45.5% and
= proton collision processes with many final-state jets. In this workflow, a Python-based control st SR ot o 5 ki 7| et Wb b the e s 17 e
° S layer and PEPPER exchange flow-generated phase-space points and the corresponding target-density =N 53 376 af the aventecotected by coherentWavs it m e sams bius  Phicds el
° & evaluations directly in device memory. The control layer performs flow sampling, proposal-density =) suggest that anomaly detection pipelines can serve as an independent detection channel
A evaluation, and unweighting, while PEPPER evaluates the matrix elements, PDFs, and phase-space o complementary to matched filtering in the high-mass high-SNR regim
° e} factors defining the target density and writes the accepted events in standard formats. We compare o
— subprocess-specific flows, with one flow per partonic subprocess, to grouped conditional flows that > "
o~ share parameters among subprocesses with related parton content. The workflow is benchmarked i 3 otroduction - e
. b s 5te Al im s ete L ounoi IELAT boes di.alipp o 55 pidictin OB GoE > Searches for gravitational waves (GWs) from compact binary coalescences (CBCs) in the
£ umn GPUs, we generate 10” um\nghw.l events for each benchmark process. Including the cost =} LIGO-Virgo-KAGRA (LVK) detectors [1] can be categorised into two main classes: matched
Ne) of flow training, the workflow achieves end-to-end speedups of up to two orders of magnitude over 9 mu-m.;, which is optimal when the signal waveform is known (2. 3] and with minimally modelled
P standalone PEPPER event g(»nummm and turns a multi-week task into a sub-day computation. It searches [1, 5]. The (LVK) catalogs GWTC-2.1 [6]. GWTC-3 [7). G ], and
R thereby makes billion-event production more practical and offers a pathway to alleviating the Monte GWIes (10, 11] combine the template-based pipelines GstLAL [1 '\ PyCBC [13], and
> Carlo statistics bottleneck in high-multiplicity collider physics. MBTA [14] with the minimally modelled coherent WaveBurst (¢WB) pipeline (1, 5. For sufficiently
'>2 high detector-frame masses [15] the observable signal may shrink to a few cycles in the sensitive
A band of current GW observatories, and the presence of possible features that may be incompletely
b= represented in search template banks, such as higher-order modes, precession, eccentricity, provide
further motivation for unmodelled or weakly modelled scarches. GW190521 [16] and, most recently
CONTENTS 3W231123 (17] are examples of IMBH production in mergers where cWB had a very important

GPU event generation with MADGRAV: anomaly detection for
normalizing flows gravitational waves
arxiv.org/abs/2608.21338 arxiv.org/abs/2609.39583



https://arxiv.org/abs/2608.21338
https://arxiv.org/abs/2609.39583
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MUSICA at Work: Event Generation on GPUs

Pepper + normalizing flows, end-to-end on GPUs: up to 83x faster for 10°

unweighted LHC events — multi-week tasks become sub-day computations.
arxiv.org/abs/2608.21338

End-to-end wall time for 1B unweighted events on 4 H100 GPUs

® Subprocess-specific @ Grouped conditional M Pepper+VEGAS
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Pepper+Flows runtimes include flow training and event generation. Pepper+VEGAS runtimes at 1B events are extrapolated from 1M events.



https://arxiv.org/abs/2608.21338
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DHinfra Cluster: GPUs & Large Models for the Humanities

What it is

GPU & Al infrastructure built for the humanities,
cultural studies and arts in Austria (DHinfra.at /
CLARIAH-AT)

Large open language & vision models (100s of
billions of parameters), now Qwen 3.5 (397B);
users vote on the next ones (DeepSeek, Kimi, GLM,
Mistral, ...)

Plus small fast models & embedding models, via
an API compatible with common Al tools

Data stays in the academic network, never goes to
commercial providers

Compute on NVIDIA H200, RTX PRO 6000, L40S;
JupyterHub, SSH + SLURM

How to connect

Since 1 Oct 2026 open to everyone
researching or teaching in these fields in
Austria

Submit a project application; courses &
theses welcome (lecturers invite their
students)

Access via edulD, i.e. your home
institution's account

Login: login.dhinfra.uni-graz.at

Introductory phase until 31 Dec 2026:
free for selected projects

Info & launch event; www.dhinfra.at



https://login.dhinfra.uni-graz.at/
https://www.dhinfra.at/
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Short Term Scientific Missions

Purpose
* Invited talks and short research visits
* No deadlines: rolling submission, decision within 4 First mission
weeks
underway!

* Up to €3,000 per mission for travel, accommodation &

subsistence (€15,000 in total for 2026) ARTEMIS later tod
- ater toaay

Requirements
* Relevant to two or more institutes*
* Includes a public talk / lecture

Details & submission: on our website



https://www.oeaw.ac.at/mla2s/news-1/call-for-submissions-scientific-ai-support-missions-short-events-research-stays
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MLAZS: Upcoming Events

on https://indico.global/category/958/

Events of the Thematic Platform "Machine Learning at the Austrian Academy of Sciences -

MIAS

November 2026

Nov13 CLIP Symposium (5

Mov 10 Make it (net)work! - MLAZ2S Networking Seminar #12

October 2026

oct15 Make it (net)work! - MLAZ2S Networking Seminar #11

Coming up: Ambassador round table, end of November / early December
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Zielvereinbarung 2027-2029

Discussions about the Target Agreements 2027-2029 are underway.

Our plan for MLAZS:
* Keep what we have
* ...and expand
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Access to Frontier Models & Agentic Systems

Now Very soon
Test procedure being Academy-wide rollout
rolled out at MBI and

ACDH




OSTERREICHISCHE
AKADEMIE DER
WISSENSCHAFTEN

— Al / ML Roundtable = °

What's new at your Institute regarding AI / ML?

Jjoint planning
mid-term strategy
scientific guidance
setting priorities
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