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2nd COFI A Instrur

and Analysis Te

School (Dec. 9-17, 2023)

from Saturday, December 9, 2023 (8:00 AM) to Sunday, December 17, 2023 (11:00 PM)

San Juan, Puerto Rico

Dec 9, 2023

Program

1 Sessions | [

: Talks

Session 4 (until 6:05 Ph) ()

Session 4 (until T-00 PM) ()

Welcome Evert - Mayda Velasco (Nothwestern
University (LUS)) ()

S:00 P

Principles and Future of Quantum Comguting - Prot.
Jens Koch (Mortheeestern University) ()

--- Dinner -

0

S:00PM

Quartum Machine
Lesrning - Jack Araz ()

7:00PM

--- Dinngt ---

7:30PM

Evening Collogquium
Cunitil 9:00 PM) (O

T:30PM

Meazuring Planstary
Hahitahility - Prof. Abel
Mendez (UPR) ()

Colloguivem - "The Physics of Climate Change in
the Caribbean" - Prof. Joze Hetnandez Ayals
(Universicad de Puerto Rico) ()

--- Dinner ---

Particle Physics - Tim
Kovachy

9:00 AM | Sessiond (until 11:00 AN} () 9:00 AM | Sessiond (until 11:00 &b} () 9:00 AM | Session 1 funtil 11:00 Abf) () 9:00 AM | Session 1 (urtil 9:00 AM | Session 1 (urtil 7:00 PM) () Session 1 (until 11:00 M) £y 9:00 AM | Session 1 (until 11:00 &) () 9:00 AM | Session 1 furtil 9:00AM | Session 1 furtil
. . 5 [ Tour-School.pdf 11:00 A1) (0 8 Tour-School.pdf [ Tour-School.pdf Tour-School.pdf 11:00 A1) () 11:00 A1) )
900N | Grand challenges of particle physics and S:00aM  Grand chalenges of particle physics and -
) ) ) Tour-School. pdf ) e ) 3 Tour-School.pdf E Tour-School.pdf
cosmalogy (1) - Prof. Dan Hooper cosmalogy () - Prof. Dan Hooper 900 AM | Advanced Statistics - Mick Smith (Fermi Mational 9:00 AR --- Excursion Day --- Standard model and effective field theory - Prof. | 9:00 A0 | Standard model and effective field
(Fermilabiniversity of Chicaga) () (FermilabMniversity of Chicaga) () Accelerstor Lab. (US) O S:004aM  Chalenges in Dark Matter Frank Petriello (Morthwwestern University and theary - Prof. Frank Petrielo 200AM | Grand Challenges in 20040 | Grand Challenges in
. . . - X iy o [® statisticsLectures.pt2.pdf - Praf. Dan Hooper Argonne hlational Lak) () (Morthrarestern University and Argonne hleutrino Physics - Hale heutrino Physics - Hate
10:00 &M |Introduction to machine learning and artificial 10:00 &M | Advanced Statistics - Mick Smith (Fermi Mational (Fermisbiiniversity of Mational Lakil () Soholeery 0 Schoberg ()
inteligence - Michasl Kagan (SLAC Mational Accelerstar Lak. (US)) () 10:00 Ak | Challenges in Dark Matter - Prot. Dan Hooper Giiemed @ Mumerical technigues - Prof. Alexander [Sasha)
Accelerstar Laboratory (US)) () [9 statisticsLectures.pt1.pdf (Fermilabiniversity of Chicago) () Tehekhowskoy (Morthwestern University] () 10:00 AM | Mumerical techniques - Alexander 40:00 &b | hlumerical technigues - 10:00 AM | Mumerical technigues -
Kagan_COFI_Lectured.pdf 10:00 &M | Acvanced Statistics - (Sasha) Tchekhowvskoy () Alexander (Sazha) Alexander (Sasha)
(DALY = Qi == THHTDA = EifER = hick Srmith (Fermi Mational = EifER = Tehekhovskoy () Tehekhovskoy ()
1100 A - Coffes — 1:30 AM 2 (until 12:30PM) 0 1:30 AM | Session 2 (until 1:00 PH) () Accelerator Lab, (US)) Session 3 (until 1230PM) () 1100 A - Coffes —
11:30 AM | Session 2 (urtil 12:30 PM) () - - - = — — 0 — 11:30 AM | Session 2 (urtil 12:30PM) () THHTDEA = GifizR === DAY = iz ===
11:30 &M | Introduction to machine learning and artificial 11:30 AM | Software and Computing in the Era of Artificial Advanced Statistics - Mick Smith (Fermi Mational 11:30 AM 2 urtl 1:30 AM ion 2 (urtil
11:30 AM | Introcuction to machine learning and artificial intelligence - Michael Kagan (SLAC Mational Inteligence =rmi Mational " - Coffae Accelerator Lab. (US1) 11:30 AM Simulstion and generstive models - 12:30 M) ) 12:30Ph) )
intelligence - Michael Kagan (SLAC Mational Accelerator Laboratory (US)) () Accelersto ‘" 2 Gregor Kasieczka (Hamburg University
Accelerator Labaratory (US)) () 8 Kagan_COFI_Lecture3.pdf [& snCMLE A (CEN 0 11:30 AW | Gaussian processes and ||11:30 AM | Gaussian processes and
Kagan_COFI_L ecture2.pdf Deeplearning_COFI_2023.pdf Bayesian optimization, Bayesian optimization,
vmona‘ il reinforcement learming - reinforcement lesrming -
nawurks i Adams 0 | Auralee Edelen () Aurslee Edelen ()
il 12:30 Prt --- Lunch - 12:30PM --- Lunch --- 1 00 PR - nch - 12 30F) - Lur OoPmM --- [ =r Banouet --- A2:30PM --- Lunch --- 12:30 PM --- Lunch --- 4 2:30PM --- Lunch --- 12:30 PM | Session 4 (urtil
1:30 PM | Session 3 (until 3:00 PM) () 3:00 PM | Session 3 (until 4:30 Ph) (1 3:00 PM | Session 3 (until & a e n <1 e ‘ : l | I e I S il 4:30PM) £ 3:30 PM | Session 3 (until 5:00 Phi) (1 3:00 PM | Session 3 (urtil 4:30 Pi) THDIAED @
0] - -
1:30PM | Basic tools and resources needed for machineg Z:00PM | Basic tools and resources needed for machine F00PM  Unsupervised Arific Il generstive models - Gregor 3:30PM | Convolutional and graph netwarks - 2D Clnse.nut .Kewn IRl
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Organization

Many thanks to: Hﬁ r. 2" COFI Advanced School on C F I
* Luli Ortega, Marianna - /j:: Anatpsis Techmquef de Nl e
Huerta, and Vaso Ventresca RO, s il
o For getting us here and The school wiIIf cus on Artificial Intelligence &Machine Learning (AI/ML)

keeping us fed!

o School could not have
happened without them

* Funding: DOE, NSF, Moore
Foundation

e School co-director Michael
Kagan

o COFI, especially our leader,
director Mayda Velasco

lQuaf\ mputing and Quantum Sensm___ ppiundamental physics

Sanjuan Puerto Rico Betember 9 - 17, 2023

99889/

Lectures are designed to start from Advanced topics include:
foundational topics:

2
£

Hlips:y/indico.cern.chievent/i :

* |mage-, sequence-, and graph-targeted ML
Statistics * |nterface of ML and simulation
Numerical Computing » Anomaly detection

Foundations of Al/ML Optimizing and controlling experiments with ML
Foundations of Quantum Computing Quantum sensing

HEP-Schook@northwestern. edl

| The school concludes with the interface of Al/ML and Quantum phy5|cs
h r o Quantum Machine Learnmg

School directors: Michael Kagan (SLAC/Stanierd University) & Kevin Pedro (FERMILAB)

* And final Iy’ Our GORDON AND BETTY PI Aa EQEL?EQ:TOR
photographers (whose work | MOORE SIM NS Fh AN LioniTony

FOUNDATI ON

: Je
borrowed for the next slides) FOURRA T IR a¢ Fermilab
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|_ectures

Likenhood-based inference is challenging if the
simulation is very high dimensional with lots of params
Lotent paﬁamﬁ“ﬁ@(‘%
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A. Delannoy




£/ Banquet
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A. Delannoy




Viva San Juan!
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Conclusion

We hope this school will accelerate your careers in
physics!

o Not just via the topics covered in the school
(astrophysics, particle physics, statistics, computing,
AIl/ML, quantum technologies...)

o But also through new connections:
to the lecturers and to your fellow students

Slack channel will remain open for questions and
discussion

(Most) lecture material attached to the agenda

O Please treat it as a reference: you will certainly
encounter these topics again

Thanks for attending, participating, and making the
school a huge success!

=

I\

COLEGIO DE FISICA FUNDAMENTAL E
INTERDISCIPLINARIA DE LAS AMERICAS



The COFI School
will return
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