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Disclaimers

Only discussing posters presentations today
* (Many of the ideas do translate to other kinds of presentations)

I’ve been a judge at many poster sessions, designed poster sessions,
given posters, advised many students on posters, etc

Will be a set of personal opinions on how to effectively present a poster

e Can’t guarantee your advisor will agree with me (unless they’re me),
but | find these tips and framings to useful

All of these “rules” can be broken if it serves your communication mission



Presenting Your Work

Convey information

. Effective communication is everything

e Don’t bore your audience

. Know your audience! If you’re
presenting at a subfield conference,
that’s really different from EUReCA

J Present things in an engaging, relatable
way



What is a poster session?

Presenters print out a poster on
their research topic

They stand in front of the
poster

People walk around, look at the
posters, talk to the presenters
who give a quick spiel

In physics, these are often
aimed at students. In other
fields and some physics
subfields, they are the main
form of presentation.




What is a poster session?
e Often during a conference, or can be a
standalone event (e.g. EURECA)

* There will be judges walking around,
talking to each presenter

* Taking notes on the presentation &
poster for awards/prizes/$$$

* At a conference, these are usually boozy
events

* Gets people talking and interacting

* |f legal, it’s ok for you to have, but keep
it to 1. You’re there as a professional
physicist presenting your work.
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How to present your work...

e Two main parts of a poster presentation

1. You present your work. All about your
delivery followup conversations.

2. Visual aid (your actual poster)



How to present your work... verbally

* Prepare an elevator pitch of your work

* <5 min

 Know your audience

e K.IL.S.S.

* People are not impressed with big words or
jargon. They’re impressed by your
demonstration of your in-depth knowledge
and curiosity.

* Make it a conversation with the person/crowd

* Don’t stare at your poster! Talk to the
people.

* Face your body to the audience

* Be proactive. “Hi! Can | tell you about my
poster?”



How to present your work... verbally

* Must be engaging. Be animated.
e |f you're bored, they’ll be bored.

e Consider the rhythm and melody of your
delivery.

e Practice & record yourself. It’s super awkward,
but do it.

e You’ll hate it. Nobody likes the sound of their
own Voice.

e But there is no better way for you to
experience your presentation from the other
side!

* Practice by explaining to your peers. Practice
aloud. You want vocal muscle memory of what it’s
like to say the particular technical phrases, etc.
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How to present your work... verbally

* Don’t get lost in details. Keep it pithy. Keep it fun.

* This is a high level overview of your work

e |f they look like they’re trying to get away, be graceful
about it

e Finish your thought, thank them, and “let me know if
you have any other questions!”

* You don’t have to go through your whole poster!
e Just point out your favorite highlights
e |f there’s an interesting story to tell about your work,

do it

11



How to present your work... visually

* |t’s a visual medium. Be visual. Use flow
charts. Use diagrams. Use plots.

* | ooking for a captivating visual design
* Minimum text. This is a visual aid.

e Should be read from top-right to
bottom-left

* Unless required, don’t use the conference
template. Make the poster uniquely

yours.

o We’ll go through some examples in a bit
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Advanced Tips: Reaching the Next Level

e | earn some basics of graphic design

e [LinkedIn Learning Course on
Graphic Design Basics]

e Define a consistent color
language

e Mind your fonts. The free fonts
from google fonts are great.

e Messy: Have a million fonts
e Basic: Have one carefully
chosen font that gives the

character you want to convey

e Advanced: Pairing typefaces

[T

RRRRRRR

Montserrat

Aa Bb Cc Dd Ee Ff Gg Hh i
Jj Kk LI Mm Nn Oo Pp Qg
Rr Ss Tt Uu VW Ww Xx Yy Zz

SECONDARY
Lato
Aa Bb Cc Dd Ee Ff Gg Hh |

Ji Kk LI Mm Nn Oo Pp Qg Rr
Ss Tt Uu VW Ww Xx Yy Zz

Lorem ipsum
dolor sit

Sed ut perspiciatis unde omnis iste natus error sit
voluptatem accusantium doloremque laudantium, totam

rem aperiam, eaque ipsa quae ab illo inventore veritatis

et quasi architecto beatae vitae dicta sunt explicabo.



https://www.linkedin.com/learning-login/share?account=42574436&forceAccount=false&redirect=https://www.linkedin.com/learning/graphic-design-foundations-layout-and-composition?trk=share_ent_url&shareId=7DNx%252BcWATMCg7BhoAbOYFw%253D%253D
https://www.linkedin.com/learning-login/share?account=42574436&forceAccount=false&redirect=https://www.linkedin.com/learning/graphic-design-foundations-layout-and-composition?trk=share_ent_url&shareId=7DNx%252BcWATMCg7BhoAbOYFw%253D%253D
https://www.linkedin.com/learning-login/share?account=42574436&forceAccount=false&redirect=https://www.linkedin.com/learning/graphic-design-foundations-layout-and-composition?trk=share_ent_url&shareId=7DNx%252BcWATMCg7BhoAbOYFw%253D%253D
https://fonts.google.com/knowledge/choosing_type/pairing_typefaces
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Advanced Tips: Reaching the Next Level

 Guide the eyes of the viewer.
Use arrows. Bold stuff. Highlight
regions of plots.

* Play with depth

* There is a z-axis of your
The Visual Display poster!

of Quantitative Information

CDWARD K TUFTE e Tool for emphasis. Important
things placed
Highly recommended book “in front”
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Advanced Tips: Reaching the Next Level

*Mind your spacing! Designs with cramped text are
stressful to look at. Just because it “fits” doesn’t
mean it fits. This is one of the biggest problems | see
in posters (and in slides for presentations). Ideas
need room to breathe!

* Make sure stuff is aligned! Learn how to use the
align and distribute functions of your apps.

* Design for multiple viewing distances
* Make it appealing when up close
e But also: Stand out in crowd

e |f | walk in and scan room, why should | go
visit your poster?

* |f it makes sense to have a prop, do it!

* The poster is your canvas!
e Use it to its fullest and make it yours
* Give your poster space and context

* “Paint” beyond the edge of the paper

15

Use symmetry. Shapes and sizes
should be motivated.
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P

Don’t just place your
content on a page...

Give it visual context.
Make it a window Into a space.



YOU WILL READ
THIS FIRST!

And then you'll read this
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YOU WILL READ
THIS FIRST!

And then you'll read this
Then this one

Visual hierarchy is key to
conducting the viewer’s attention



“Do’s and Don’ts” Using

Example Posters
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Physics-informed, Interpretable Machine Learning

Midshipman 2/C Nourachi
Professor Kevin Mcllhany, Physics Department

Applying Machine Learning to Physics Neural Net Design
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tamperatuse|. This simpifed squation reprecents the 1pecisl case where € it contart over wistever ol .\. A i A1) mtVkmdmﬂvm«lmmmmv-uwﬂdnmoh
demain b being corsdered. PL) = = wf o 4 reural retwark!

Suppoie the stite § dils i & docete, 20 gid space We can a3 some randam variation t the weights during trairiag and hapefully staer
wheve each grid poins s separated by 3 small dstance h the traning towsrd & bigher arder, noel ol ¥ wecan whah thi, it

sgeraabies and eigenmodes that span the sntive damain. Usformuratedy, it is compusasonaly coemno . The N 2 . 3
sohae In this way when the bosrdary conditions change with Sree, aa the siger mut be 1 'tﬂ:f’l:vefl:;::‘::.:f'o'e?::ww inN“x1 will y3eid 2 roBUsT Sabstion that is M50 relathely computationaly neersive.

awer the envinety of The new JOmais 3 every Tmesiep. I this reprassntation, the vabass, A, ane by, NN for Extracting K-Landscape
HRIA NG 5 20 evaive The System on e by sie Bass, 12 the Ishamagereass came, K can take 3 diferent wiue 3t every poirt in ace, and
sclely baned wpan seighbor | the systerms ewohaslion s dictated by
Wecan agpradmate 77 10 1Y order i the distrete e Bl - Cul 7 1 + & ATl ¢
Laphacian —~ [ W)
based on e Itial condivons, we Wade much harder 50 reach, we haee the celuby anomata sobstion for the

This Smiariny a8aws us 50 Match the JrchRactiure of 3 newral Ieawork 10 The celbiar JTOmats Soltion aslly handle - can then solve for A, and conutrect a Shorrgessus cane ard can perform safer srchitecturs matching to sn ANL
From thare, me can patermaly train the neueral netwark 1o Snd a better agprasimation that ha eqeal 6 3 P '.' 4 by local matrin operator wmhich evolees e
COMPUTational Cost In 1he PhHemopmecus Case, we Gan potestialy sse the netwark 10 eviract the K & " " 'I state in dorete Bmesteps, 35 s
landwcape from dats decrbing the time ssclution of 3 dffusve spstem. This hos apgications in b‘"'m"m" the shoan 1o the rght.
munafactaring end matereh soence for its abd Ry 10 reveal irrperfection in metah bined on Sow heat

Affuses through Mem

The el commoan wiy Lo solve 1he eqeetion s by usiag sepuration of wrables asd sofwing for the

For Changi ng Deundary Conditon S1uatiens, we Cn reson 10 a8 dpgraximale sehation which actson a
discrens doman called celiufar sstomata While not sexct, this apprcach Is computationadly ineapendee
whan hund g ching rg Sousdery congitons, end 1t yidch & solution that has dese resemiblance to nearsl
netwerk architeciere

Whike only an appeonin hation, this hod can

Atermatively, udag an encoder-decoder architecture, we pradict that an ANN can
encode the state of the syatem 10 & spece which describes the K ndscape. & shoukd
then be able 1o continus mapping 10 sther the lnkial ate o the wate of The fystem
ot e nert mestep.
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Neural Net Design

Laywrs are rrapprgs from an ngut wectar Lo an cutzet wectee The indhedual componests of the ostput vector
e redermed 59 35 nodes, A seundl netwark can e composed of 3 siaghe Ryec e Erking Lypers together aBoss
for more compes mepeings. Lirver wow b detenmired by the number of sodes that comprie the lrpet

Applying Machine Learning to Physics

o I8 vt ong competing/dlgenmims, problen solvers wiite @ nieset which generates 2 deived outpul from an
Iapat 3 machize leaming (ML) 3pprcach, we want to canstruct an olject 1hat will find She reles for ss which
penerale Be desired outpet o o gven ngut

* For our purpones, the loas fusction i of partculer istereat becauw
Phrpsical ndes can be demangied of The ANN by addtien of o
meaningful reg term. Far e, we can d dthot »
Quantity mithis the data be corserved and abaw 1he seurdl net find
the bert magping which 2oes nat vielwe thae condtion,

.'.4:-"
1773

Weights and buses are the furcticnad components of & lrper which act on the sput vecior o produce an
OMpat for the neat bwer Every node of 2 lager has 3 meighted connection to every node of the yerin froo of
It Matherratica iy, thin tabes the form of @ matric of e gghts that are sppied to the isput vector, resuingina
lnear vansformation Bases are 2ppdind 1o each node of the reowork 10 creane threshokdng behanioc

Thare are rmary 2f¥ferest forms of ML, Inciuding Artificial Nearal ks [ANN],
Statianicl Learming. Bapesion Inference, Gaussan Procesies, ...

ANygonithema,

M
RS S ¥

A Traning/Op fanction s the math ¥ method by
which the lons farctions is mnirebed There are many 1o choces from,
SaON 36 randonm changes of weghts o0 3 reove methadiol gradent
decert sgorithm.

Example Activation Functions

lincar

i

-
I

OF the different forms of ML Noural Netwarks show 1he mest promse of being “imerpretabe” Secasse they
can geserate srecteres wh ch dosely mirmor tradtisral approaches. Comparing the ANN-geaerated
srchilectore 10 The known traed tonedly-gererated architectiure shows 93 10 andenstund whet relombizs the
ANN s learming from 1he data it is Being fed

TranstorACTOTON Fardtions, Shown to the Aghe, are wapger fanctions that each node & passed Thoughto

add nonfizearity to the set. Sorme are referred to s aquathing ferctiom becawne they compren all nadertc a

7 Y | vohat Detween 3 sl rge 8.3 a0 h COMPBNEs St out put between -1 and 1)
1°8y +0q

fa [We- Ly + )
fs [u'.,. Ly + .';.:]

A Loss/Cost/Energy Funciion quantfies how much eror exsts betmeen The outpat of the neural set and the
dedred cunpe 1t txoss variows forma boned on the type of leaming that is imposed on the net (o g superdsed
vi. arauperviedl Commanty wed n sugerased larning b the mean squared ermor Tunction, where O seferste
0 output vector of The net and T refers to the target vector thor won dedred
R
MSE== Y .-t
Learring ina ANN egaste to mineminiag the lon ’lﬂ;‘.l‘” by tawadi g ol of the we ghts within the keywn.

Way too much text/detail

5, = fu(We Loy +8,)

Images abtained rom sech nate - 91 Irage obtalned fom sech nate - 31

Network-based PCA Approach

hpads (PCA} Ix 3 rmethad of Aaciag vecton In a data we which hase masimun
wm t S The woctons along which the data is mest dhipersad|

Processing LiDAR Data of Urban Infrastructure SNBSS VRS IRAMRSE: T SUREN A FER B

* Neural Networks are useful for ther abdty Snd redationships within Rrge 1
of data and rechuce the dimenudzral ity of that data down 10 only what the data
SO S Imeresied in In othey wards, NNS Can compress Dads of usinternpeetabie
dats o wreal chunks of Information that are wuedul

With regardh to eligun, performing PCA yiekds e drectizra of Soth the semy-rrajor and sermiminor
et 10 sobdng M prablem, we are interested in the princigle ases of dligsods

By Mying over 3 city with LIDAR aquipment, 2 poiet-closd can be creased which o derermined ANNS pab) forming I with
hun thowunarch of poirts showng whaere light reflectes ol of the surfece of some o w‘m" thet :.‘:“'u.:--hw:(." “m' .":”“m-“';.-

ODJCE, Such 35 2 Duiding face of Derch. We wand 1o be able 30 sake this data set of i ANNICA Mash typical s whes applying oot
%, ¥, 2 coordinates and clanter/map them to the gecrretric features that ey tme '"I hm"“‘“‘o‘_‘mh‘:“ " mlm::::\n —

descrbe principhe anes. )

For enamphe, we wertt 1o Labe the thawsasds of poiets that be on the face of one of
the buddings ang Arss seganate them Yom the milons of omer points in the
detmet, thes we wart thone points 10 Se mapsed 10 2 finte plane that deicrbes
that Sde of e badding. RBepeating this srocess awer e whole datases mil Jhow s
to cormtruct a wsatle 10 model of t™he extive ciy.

That Seing sad, ANN: hawe a shitinct adwvantage over tracitionral POA comrputstion which b important
N rO0esSng The LIDAR €0t NN Can dBEOMNITE DETmOss Separine SIuctnes withn gven fata
while traditicral PCA cammct.

Gererally, ourint
.

LIDAR point cloed data of urtan infractructure Is ane wich cae where Incredisly
large ditsets need %o be redeced %o much kower dimersonaity whike ol

g 2l the i} ned within the dasa For this reason, Nivg
harve 8 lot of potertial in soiving this sroblem.

Too many topics! Keep
focused on one project at
time. Maybe two.

omata == ANN

L W ObILEN 3 matrie operator which acts on an
slale.

Architecture Matching of (In)Homogeneous Diffusion Solutions
The hamoganesus diffasion eguaton b geen bry: i Vi )

In

Cellular Automata Approac!

* Perfarmring separation of variables welds J aqeationrs which descrite The speciid

evolution of the yptemn wpacately. ‘ claety hat of & reursl

. A o Mmt.Wcuadmn'm«llhmmmv-uw“dnmmoh

VoM = elm = Aolt) reural setwork!
LY <

Where K b & {actor rezresenting the suse of ci¥usion ot every poiet in space aad < Is the scaler farction
which desorbes the magrtude of some pivpsical QUITTRY 3T every POIREin space and Time |ie
tamperature|. This timpfed sguation reprecents the 1pecis’ case where K I contant over whatever
damain b being corsdered.

Suppaie The ALite § nls i b dacrete, 20 pid space

The ment common wiy Lo solve This eqeetion is by usiag sepuration of wrebles asd solwing for the W can 334 some randam variation to the seghes during training and hapefidly staer
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agervalies and eigenmodes that span the entice damain. Usformuratedy, it is compusasonaly eoemno
ok In this way when the bosrdary conditions change with Sree, s the siger must be B
aeer the eninety of The New JOmaie It every Sresiep,

For Changi ng Deundary Conditon S1uatiens, we Cn reson 10 a8 dpgraximale sehation which actson a
discrens doman called celiufar sstomata While not sexct, this apprcach Is computationadly ineapendee
whan handheg chung rg Sousdury congitons, end 1t yideh o solution that has dese resemiblance to nearsl
netwerk architeciere

This Smiary a8aws us 90 match the archviecture of 3 Neeral NETwork 10 The el Aar JUT0Mats sofution
From thare, me can patermaly train the neueral netwark 1o Snd a better agprasimation that ha eqeal
COMPUTational Cost In 1he PhHemopmecus Case, we Gan potestialy sse the netwark 10 eviract the K
landwcape from dats decrbing the time svclution of 3 dffusve rptem This hos appications in
munafactaring end matereh soence for its abd Ry 10 reveal irrperfection in metah bined on Sow heat
dffuses through Sem

wheve each grid pors s separated by a umodl Sitance h
* Tha N x N grid can be represeniedby an N x 1
weior f seriained by the indeu

In this reprewentation, the values, A are By,
W g s 10 evalve The system on sine by site Basis,
solely baned wpon seighbor |

W Can agprad mate 57 5o 1Y order i the discrete
Laphaian

Whike only an appeonin hation, this hod can
aadly dandle Y -”
cah ti U betion & d by locl
Mﬂbunmumno-wmmm

based on e ntial condivons, we
can then solwe for A, and conutrect »
matrin operator wmhich evolees e
state in dBorete Bmesteps, 35 s
shoan 1o the rght.

the traning towerd & higher arder, noslinesr solution. ¥ we can sccomziah this, it
il yieid 3 roBust sabution that is 350 redatively compuiationaly nceersae

NN for Extracting K-Landscape
In the Ishamagereass cme, K can take 3 diferent wle 3t every point in qace, and
the systerms ewahalion i dictated by:

o Tall) - Sz ) + 5175010
o

Wade much harder 50 reach, we haee the celuby anomata sobstion for the
ntomagerecus case and can perform srelar architecture reatching to an ANNL

Atermatively, udag an encoder-decoder architecture, we pradict that an ANN can
encode the state of the syatem 10 & spece which describes the K ndscape. & shoukd
then be able 1o continus mapping 10 sther the lnkial ate o the wate of The fystem
ot e nert mestep.
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Applying Machine Learning to Physics Neural Net Design

Laywrs are rrapprgs from an ngut wectar Lo an cutzet wectee The indhedual componests of the ostput vector * For our purpanes, e loas function b of partculer istereat becasw
. :wn:aum:m.'mum::m p'a;mwmm.nm;mh |"ma:lcs.:‘d:.ma¢clfm-:a: : o e referred 59 36 NOes, A seuryl netwark can be composed of 2 shaghs Rayec Bug Frking Lyers together 3 Bows pivpsical rules can be dovangied of The ANN By addtien of o
'M. " "":c"d "('I - ': 0 construct 3 olject et w W W T J o for more compies mepeings. Liver wou b determired by the number of sodes thet compriue the lrpes meaninghul reg: teem. For e, we cand d that 3
6 sle e deire “ tgvnte o e RN Quantity mithis the data be corserved and abaw 1he seurdl net find
N " Artificial A ‘" " - Weights and buses are the furcticnad companents of 2 lrper which act on the Isput vecior 8o preduce an the best mapping which 2oes nat vislwe thar cond tion,
s:m:d'm'.‘ L mc e.wesm“ fo"::ldmuk "m‘u"n Frocesses, e e oo . = outpet for the neat byer Every rode of 2 lager has 3 meighted connection to every node of the Rayer in from of
gamre % A S It Mathermatica by, thin takes the fzem of & matric ol weights that sre sppied to the input vector, resubing ina A Training/Optimiaation Sunctian 5 the matheman cal method by

e 7 | [ AT ; qu hnode of the retw e thyesh beh which the lons farctions s mnimbed There are 1o choces from,
OF the different forms of ML Noural Netwarks shaw The mast promse of boing “imerpretabhe” becasse they ! - ¢ SUSSE SRSRSISSUSfae EISSEE S Sprtadi A OC Of the SENPISS S RS SIS beRmoy 9.0«armmmaquoln@u«anmnmmvwm

“"".: |m“‘m ‘:::w'mm lrxineml‘:'p'u::ﬂ Cor :""‘ the AN ': " sad Ns the V2 TransherACtvaTion Fenctiens, shown 1o the fight, 3re wrapger anctions that each node & passed Though dercant ¥gorithm
A.;N ."’"‘ D‘:' " it h‘"'". e bl w . e add nonfizearity to the set. Sorme are referred to s aquathing ferctiom becawne they compren all nadertc a £ * Act tion Functions
* g mBediaitls ¢ fed. 4 fazy 3 \ valat Detween 3 Smal nge e 3 Tanh COMPres ses out put betweon <1 and 1)

lines -
A Loss/CosyEnergy Funcrion quarntlies how much enoe exsts betmeen The 0utpat of the neural set and the - i
dedred cunpet 1t txoms variows forma boned on the type of leaming that is imposed an the net (o g superdsed
fans y > vi. arauperviedl Commanty wed n sugerased larning b the mean squared ermor Tunction, where O seferste
fi|Ws- Ly +bs) 2 output vector of $he net and T refers to the target vector thae won ded red

Way too much text/detail ' ' plding 8 s
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Neural Networks are useful for ther abdy $nd redationshios within Rrge amounts y wariane “ 1he woctors akng which the data is mvest m‘:m“l *

of Zata and rechuce the dimenucnalty of that datas down 10 only what the dats ¢ ! Y ‘.
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By Mying over 3 city with LIDAR aquipment, 3 point-closd can be creased which serermined that ANA - formi ough
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daetmet, thes we wart thone poirts 10 Be mupped 10 2 finte plane that dewcrbes while traditioeal PCA ot

that sde of Tie buldding. Bepeating this srocess gwer e whole datases will Jlow s W

to cormtruct a wsatle 10 model of t™he extive ciy.

LIDAR point cloed data of urtan infractructure Is ane wich cae where Incredisly

large drtasets e b2 b reduced 32 much kwer dhmersicnaity wivke 550 : T ‘ Too many tOpiCS! Keep
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Architecture Matching of (In)Homogeneous Diffusion Solutions Cellular Automata Approac time. Maybe two. omata === ANN
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netwark architectere .
based on e ntial condivons, we Winde much harder 10 reach, we haee the celuby 2000ma12 sobution for the

- - oy " nd
This Smiariy 28aws us 50 match the archiecture of 2 Neeral METWork 10 The Gl MIar JUT0Mat) solution ‘“"Mr"" this “"- can then solwe for A, and contrect ntomagerecus case and can perform wmilar architecture rmatching to an ANN
. matrie operator whih evedees e

From thare, we can erzaly train the nearal netwark 1o Snd a Setter agprasimation that hu eqeal o 3 P "
petertialy " cach P by focal Atenatiely, utisg an sncoder-decoder architectune, we pradict that an AMM can

COMPatational Cost in The PHemopimecus Case, we Gan potestialy sse the netwark 10 evtract the K state in dBorete Bmesteps, 35 s

landicape from data deicrbing the time swabition of 3 diffusve spctem. This has apaications In 3ctions rather than aver the eetire domain shoan 1o the eyght. encode the state of the syitem 10 & spece which describes the Kndscape. & shoukd

rmunafactaring end metereb soence for its abi Ry 10 reweal irrperfection in metah bised on Sow heat then be able 1o continue mappng 10 ather the Inkial ate o the ate of The fystem
ot Bre nert imestep.
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Neural Net Design

Layers are rrapp g from an ngut wectar to an cutput wectee The inchedhal componests of the ostput vecior
e rederred 19 25 nodes A sewnyl netwark can Se composed of 3 shaghe Dyec B Enking Lypers together 3 Boss
for more compes mepeings. Lirver wow b detenmired by the number of sodes that comprie the lrpet

Applying Machine Learning to Physics

o I8 vt ong competing/dlgenmims, problen solvers wiite @ nieset which generates 2 deived outpul from an
Iapat 3 machize leaming (ML) 3pprcach, we want to canstruct an olject 1hat will find She reles for ss which
penerale Be desired outpet o o gven ngut

* For our purpones, the loas fusction i of partculer istereat becauw
Phvpsical rules can e demaned of The ANN by add tien of o
meaningful reg term. Far e, we can d dthot »
Quantity mithis the data be corserved and abaw 1he seurdl net find
the best mapping wiich 2oes nat vislwe thae candtion,

Weights and buses are the furcticnad components of & lrper which act on the sput vecior o produce an
OMpat for the neat bwer Every node of 2 lager has 3 meighted connection to every node of the yerin froo of
I Matherratice by, thin tahes the foerm ol a matrtc ol meeghts that are sppied to the isput vecior, resu g inag
lnear ansformation Blases are applied 1o each node of the Aeowork 10 creane thresholdng behawioc

Thare are rmary 2fferast forms of ML Inciuding Artificial Nearal Networks [ANN|, Geretic Algorithrma,
Statisticl Learing, Bapesion Inference, Gaussan Processes, -.. A Training/ Optimization Sarcthan i the mathemasical method by
which the lons farctions is mnirebed There are many 1o choces from,
SO0 36 randon dhanges of weights of 3 meove reethadhcal gradent
decert sgorithm.

Example Activation Functions

OF the different forms of ML Noural Netwarks show 1he mest promse of being “imerpretabe” Secasse they
can geserate srecteres wh ch dosely mirmor tradtisral approaches. Comparing the ANN-geaerated
srchilectore 10 The known traed tonedly-gererated architectiure shows 93 10 andenstund whet relombizs the
ANN s learming from 1he data it is Being fed

TranstorACTOTON Fardtions, Shown to the Aghe, are wapger fanctions that each node & passed Thoughto
add nonfizearity to the set. Sorme are referred to s aquathing ferctiom becawne they compren all nadertc a
valee Detween 3 Smal nge §8 3 Tanh COMPresses out put betweon <1 and 1)

A LossCost/Energy FUsciion Quantfies how much eror exsts Detmeen The Outpat of the neural set and the inedr
dedred cunpet 1t txoms variows forma boned on the type of leaming that is imposed an the net (o g superdsed

vi. arauperviedl Commanty wed n sugerased larning b the mean squared ermor Tunction, where O seferste
0 output vector of She net and T refers to the target vector thae won dedred
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S MuoN DETECTOR VISUALIZATION e v o

IN UNREAL ENGINE KNOXVILLE

Aims

Compelling visuals are central to communicating with collaborators, the public, and for our own understanding. One of our goals is
to create beautiful displays of muon collider elements: the detector, the collisions, and the machine.

We wanted to interface our muon collider and HEP tools with state of the art 3D rendering engines such as Blender and Unreal Engine
5 using industry standard formats.This gives us the ability to build high quality visuals with the latest techniques built by the S200B
video game industry, with built-in rendering and camera effects, such as depth of field, ambient occlusion, chromatic aberration, etc,
in a highly performant application. This gives a uniquely immersive event display framework that has utility for our research and
capturing the public's imagination.

ane Callcion s YoksEndcapCollcton. fawhis xt

Detector Geometry in dd compact
L Format

Detector Geometry

The existing software framework defines a detector geometry in
DD4hep's "compact® XML formatwhich is converted toa ROOT/GEANT4- Convert o industry standard GLTF
compatible format for the simulation workflow. We've built a new WMIIIIII!"Y w/ Custom Scripts using pyG4ometry
workflow that converts this same geometry description into an industry
standard 3D model GLTE format that can'then be edited in Blender as

needed. Geometry Editing in Blender
These 3D models are then imported into Unreal Engine for high quality (Open Source 8D Modeling Package)

rendering and interactive application development.

The highly intuitive representation”of the detector has already led to (A() Import Edited GLTF info Unreal Engine
multiple bug fixes in the geometry=and allows for a concrete sense of For Final Lighting, Rendering,
scale for the detectaF that numbers in*an XML file were unable to UNREAL and Interactivity

convey.

@4499494944994944

Convert to GDML using dd tools

create bezier_curve(vertices|
bpy.ops. curve. primitive nurbs curve add(radius=20, location=(0, 0, @

bezier curve = bpy. context object.data

—

»

Muon Collider software stack can

write out event info in EDM4HEP format Event Data Conve rsion Cu rre nt Output S|

Indor i qualty

Use uproot-based scripts

to extract event data Muon Collider software stack supports outputting to the ROOT-readable EDM4HEP format. We

read in these files using uproot to process collision event information. The locations of hits are Setup can create rendered stills to visualize the detector,
turned into 3D mesh objects using Blender's built-in python interface. These meshes can be then detector signals, or physics objects. Still are useful for
exported into GLTF for importing into Unreal Engine. outreach, talks, posters, etc and can be customized to
individual messages.

Use Blender Python bindings to create
3d objects representing detector
or reconstructed objects, output to GLTF This process is currently manual and improvements are necessary, especially to let this framework
scale to more complicated events. Building out an configurable, automated tool to turn EDM4HEP The 3D models are even supported in tools like Keynote for
Import GLTF into Unredl Engine files into GLTF meshes remains an open task and will eventually allow for an Unreal Engine engaging animations.
For Final Lighting, Rendering, application that has the ability to import EDM4HEP files and directly render events for the user.
UNREAL and Interactivity Custc_)m executable contains an interactive 3D interface into
the virtual detector. Currently implemented as a playable third / IS
person game, which has the added benefit of giving a human perticle accelralor
character for scale. ke

MUON SHOT
Open Tasks

Recently featured on cover of
Science, March 20, 2024

« Polish up current application with menus and Ul
« Build EDM4hep-reading capabilities into application for automated event mesh construction
« Implement collision animations

« Geometry conversion workflow improvements
- . i 1
» Design interactive game Initial conversations with New collaborations very welcome!

- Drexel's Entrepreneurial Opportunities for work with digital medial programs, etc,
« VR/AR/XR development for Quest 3 or Apple Vision Pro Game Studio and to build out a unique outreach program
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video game industry, with built-in rendering and camera effects, such as depth of field, ambient occlusion, chromatic aberration, etc,
in a highly performant application. This gives a uniquely immersive event display framework that has utility for our research and
capturing the public's imagination.
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compatible format for the simulation workflow. We've built a new WMIIIIII!"Y w/ Custom Scripts using pyG4ometry
workflow that converts this same geometry description into an industry
standard 3D model GLTE format that can'then be edited in Blender as

needed. Geometry Editing in Blender
These 3D models are then imported into Unreal Engine for high quality (Open Source 8D Modeling Package)

rendering and interactive application development.

The highly intuitive representation”of the detector has already led to (A() Import Edited GLTF info Unreal Engine
multiple bug fixes in the geometry=and allows for a concrete sense of For Final Lighting, Rendering,
scale for the detectaF that numbers in*an XML file were unable to UNREAL and Interactivity
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Use uproot-based scripts

to extract event data Muon Collider software stack supports outputting to the ROOT-readable EDM4HEP format. We

read in these files using uproot to process collision event information. The locations of hits are Setup can create rendered stills to visualize the detector,
turned into 3D mesh objects using Blender's built-in python interface. These meshes can be then detector signals, or physics objects. Still are useful for
exported into GLTF for importing into Unreal Engine. outreach, talks, posters, etc and can be customized to
individual messages.

Use Blender Python bindings to create
3d objects representing detector

or reconstructed objects, output to GLTF This process is currently manual and improvements are necessary, especially to let this framework

scale to more complicated events. Building out an configurable, automated tool to turn EDM4HEP

. ) files into GLTF meshes remains an open task and will eventually allow for an Unreal Engine
I?g?;r%ﬂfgﬁ;;n;:i:age application that has the ability to import EDM4HEP files and directly render events for the user.

UNREAL and Interactivity Custom executable contains an interactive 3D interface into
the virtual detector. Currently implemented as a playable third /. M
person game, which has the added benefit of giving a human perticle accelralor
ehar ftieidorscale. e ca t prysicists
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The 3D models are even supported in tools like Keynote for
engaging animations.

Open Tasks

Recently featured on cover of
Science, March 20, 2024

« Polish up current application with menus and Ul
« Build EDM4hep-reading capabilities into application for automated event mesh construction
« Implement collision animations

« Geometry conversion workflow improvements
- . i 1
» Design interactive game Initial conversations with New collaborations very welcome!

- Drexel's Entrepreneurial Opportunities for work with digital medial programs, etc,
« VR/AR/XR development for Quest 3 or Apple Vision Pro Game Studio and to build out a unique outreach program
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Compe icating with collaborators, the public, and for our own understanding. One of our goals is
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5 using industry standard formats. | his gives us the ability to build high quality visuals with the latest techniques built by the $200B
video game industry, with built-in rendering and camera effects, such as depth of field, ambient occlusion, chromatic aberration, etc,
in a highly performant application. This gives a uniquely immersive event display framework that has utility for our research and
capturing the public's imagination.
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The existing software framework defines a detector geometry in
DD4hep's "compact® XML formatwhich is converted toa ROOT/GEANT4- Convert to industry standard GLTF
compatible format for the simulation workflow. We've built a new WMIIIIII!"Y w/ Custom Scripts using pyG4ometry
workflow that converts this same geometry description into an industry
standard 3D model GLTE format that can'then be edited in Blender as

needed. Geometry Editing in Blender
(Open Source 3D Modeling Package)
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These 3D models are then imported into Unreal Engine for high quality
rendering and interactive application development.

The highly intuitive representation”of the detector has already led to (A() Import Edited GLTF into Unreal Engine
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Use uproot-based scripts

to extract event data Muon Collider software stack supports outputting to the ROOT-readable EDM4HEP format. We

read in these files using uproot to process collision event information. The locations of hits are Setup can create rendered stills to visualize the detector,
turned into 3D mesh objects using Blender's built-in python interface. These meshes can be then detector signals, or physics objects. Still are useful for
exported into GLTF for importing into Unreal Engine. J outreach, talks, posters, etc and can be customized to
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Use Blender Python bindings to create

3d objects representing detector
or reconstructed objects, output to GLTF This process is currently manual and improvements are necessary, especially to let this framework
scale to more complicated events. Building out an configurable, automated tool to turn EDM4HEP
. ) files into GLTF meshes remains an open task and will eventually allow for an Unreal Engine
I?g?gr%ﬂfgﬁ;;n;:i:gge application that has the ability to import EDM4HEP files and directly render events for the user. %

UNREAL and Interactivity Custom executable contains an interactive 3D interface into
the virtual detector. Currently implemented as a playable third M

person game, which has the added benefit of giving a human perticle accelralor

character for scale. ke
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The 3D models are even supported in tools like Keynote for
engaging animations.

Open Tasks

Recently featured on cover of
Science, March 20, 2024

« Polish up current application with menus and Ul
« Build EDM4hep-reading capabilities into application for automated event mesh construction
« Implement collision animations

« Geometry conversion workflow improvements

. . i 1
» Design interactive game Initial conversations with New collaborations very welcome!

- Drexel's Entrepreneurial Opportunities for work with digital medial programs, etc,
« VR/AR/XR development for Quest 3 or Apple Vision Pro Game Studio and to build out a unique outreach program
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tocrea r elements: the detector, the collisions, and the machine.

We wanl ®nd HEP tools with state of the art 3D rendering engines such as Blender and Unreal Engine
5 using industry standard formats. | his gives us the ability to build high quality visuals with the latest techniques built by the S200B
video game industry, with built-in rendering and camera effects, such as depth of field, ambient occlusion, chromatic aberration, etc,
in a highly performant application. This gives a uniquely immersive event display framework that has utility for our research and
capturing the public's imagination.
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The existing software framework defines a detector geometry in
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compatible format for the simulation warkflow. We've built a new WMI"IIE"Y w/ Custom Scripts using pyGdometry
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standard 3D model GLTE format that can'then be edited in Blender as

needed. Geometry Editing in Blender
(Open Source 3D Modeling Package)
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Convert to GDML using dd tools

These 3D models are then imported into Unreal Engine for high quality
rendering and interactive application development.

The highly intuitive representation”of the detector has already led to ( Import Edited GLTF into Unreal Engine
multiple bug fixes in the geometry=and allows for a concrete sense of For Final Lighting, Rendering,
scale for the detectdr that numbers in*an XML file were unable to UNREAL and Inferactivity
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/4 convey.
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Use uproot-based scripts

to extract event data Muon Collider software stack supports outputting to the ROOT-readable EDM4HEP format. We

read in these files using uproot to process collision event information. The locations of hits are Setup can create rendered stills to visualize the detector,
turned into 3D mesh objects using Blender's built-in python interface. These meshes can be then detector signals, or physics objects. Still are useful for
exported into GLTF for importing into Unreal Engine. outreach, talks, posters, etc and can be customized to
individual messages.

Use Blender Python bindings to create

3d objects representing detector
or reconstructed objects, output to GLTF This process is currently manual and improvements are necessary, especially to let this framework
scale to more complicated events. Building out an configurable, automated tool to turn EDM4HEP
. ) files into GLTF meshes remains an open task and will eventually allow for an Unreal Engine
I?g?gr%ﬂfgﬁ;;négggiggge application that has the ability to import EDM4HEP files and directly render events for the user. %

UNREAL and Interactivity Custom executable contains an interactive 3D interface into
the virtual detector. Currently implemented as a playable third M

person game, which has the added benefit of giving a human perticle accelralor

character for scale. ke
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The 3D models are even supported in tools like Keynote for
engaging animations.
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Recently featured on cover of
Science, March 20, 2024

« Polish up current application with menus and Ul
« Build EDM4hep-reading capabilities into application for automated event mesh construction
« Implement collision animations

« Geometry conversion workflow improvements
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» Design interactive game Initial conversations with New collaborations very welcome!

- Drexel's Entrepreneurial Opportunities for work with digital medial programs, etc,
« VR/AR/XR development for Quest 3 or Apple Vision Pro Game Studio and to build out a unique outreach program
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5 using industry standard formats. | his gives us the ability to build high quality visuals with the latest techniques built by the S200B
video game industry, with built-in rendering and camera effects, such as depth of field, ambient occlusion, chromatic aberration, etc,
in a highly performant application. This gives a uniquely immersive event display framework that has utility for our research and
capturing the public's imagination.
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needed. Geometry Editing in Blender
These 3D models are then imported into Unreal Engine for high quality (Open Source 8D Modeling Package)

rendering and interactive application development.

The highly intuitive representation”of the detector has already led to ( Import Edited GLTF info Unreal Engine
multiple bug fixes in the geometry=and allows for a concrete sense of For Final Lighting, Rendering,
scale for the detectaF that numbers in*an XML file were unable to UNREAL and Inferactivity
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character for scale. ke
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« Supersymmetry (SUSY) is an extension of the Standard Model of Particle Physics (SM) that would
solve some of the problems with the SM, by postulating a fermion/boson symmetry.

The ATLAS DV+Mu search provided generic reinterpretation information to be used for other models that have a displaced vertex and muon. That information was used on a grid of Monte Carlo

. . . . simulation samples with various parameters for the target signal model. The material defined event and object acceptances, which would cut any events that do not meet certain truth criteria. For

» Supersymmetry predicts a heavier partner (sparticle) for each of the SM particles. o . ’ X X
. . . . . . each event that passed the acceptance, efficiencies could be calculated. After the efficiency is calculated, a random number is thrown and the event may be rejected.

« RPV SUSY models violate R-parity conservation, meaning that a SUSY particle could decay into SM

particles. e
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Reinterpretation Information

The ATLAS DV+Mu search provided generic reinterpretation information to be used for other models that have a displaced vertex and muon. That information was used on a grid of Monte Carlo

« Supersymmetry (SUSY) is an extension of the Standard Model of Particle Physics (SM) that would
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simulation samples with various parameters for the target signal model. The material defined event and object acceptances, which would cut any events that do not meet certain truth criteria. For

» Supersymmetry predicts a heavier partner (sparticle) for each of the SM particles. o . ’ X X
each event that passed the acceptance, efficiencies could be calculated. After the efficiency is calculated, a random number is thrown and the event may be rejected.
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« Supersymmetry (SUSY) is an extension of the Standard Model of Particle Physics (SM) that would
solve some of the problems with the SM, by postulating a fermion/boson symmetry.

The ATLAS DV+Mu search provided generic reinterpretation information to be used for other models that have a displaced vertex and muon. That information was used on a grid of Monte Carlo
simulation samples with various parameters for the target signal model. The material defined event and object acceptances, which would cut any events that do not meet certain truth criteria. For

» Supersymmetry predicts a heavier partner (sparticle) for each of the SM particles. o . ’ X X
each event that passed the acceptance, efficiencies could be calculated. After the efficiency is calculated, a random number is thrown and the event may be rejected.

« RPV SUSY models violate R-parity conservation, meaning that a SUSY particle could decay into SM
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Motivation

At particle colliders, collimated sprays of hadrons
known as jets are commonly produced.

QCD confinement forbids free particles from carrying
color charge, i.e., jets consist of color-singlet
hadrons.

Experiments measure the momenta and properties of
these hadrons and cluster the reconstructed objects
into jets using various algorithms.

In the jet physics industry, it is common to consider a
jet to be defined by its progenitor particle species
and its momentum; e.g., a light quark jet of a
particular momentum should have a set of properties
drawn from the same distributions as every other
light quark jet of that momentum scale.

The Problem

Assumption - Kinematically similar jets of similar
origin are all produced from the same underlying
physics distributions.

This assumption fails when requiring that observers
in all frames must have a Lorentz-consistent view of
these jets, e.g., all observers should agree on a jet’s
particle multiplicity.

There must be a special frame in which a parton’s
fragmentation occurs. The simplest self-consistent
frame would be the rest frame of color-connected
particles.
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Analysis

We used MadGraph5 aMC@NLO 3.3.1 to produce
50,000 parton-level events of two processes: ee — jjj
and ee — ZZ — jjjj, both with a collision energy of Vs =
1TeV.

We showered these parton-level events with three
models: Pythia 8.306, Vincia, and Herwig 7.2.2, and
we clustered the jets with FastJet using Delphes 3.5.1.

In ee = jjj (blue), the color rest frame is coincident
with the lab frame and particle multiplicity is a
function of momentum. However, in ee = ZZ — jjjj
(orange), in which jets obtain large momentum from
boosted color rest frames, the dependence is
significantly weaker. The mean, <ngo>, is shown as a
function of lab-frame jet momentum for different
shower models (Bottom). Herwig, Pythia, and Vincia
show similar behaviors.

Conclusion

This effect should have significant implications on
how jet tagging is done. Jet tagging algorithms try to
gain insight into the origin of a jet using the
observable properties of the jet shower. In the design,
training, calibration, and validation of these taggers,

Herwig the jet individualism assumption is heavily used.
Pythia
4 Vincia The training of jet-by-jet taggers should consider the

effect of boosted color rest frames, and the language

025 2550 507575204 003 3335-15%0-2,7575-206°0-22525-25
around jet physics should be made more precise.

00 5
Jet p [GeV]

This effect also represents an under-explored
opportunity for discriminating jets from boosted color
singlet decays, especially in BSM searches.
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shower models (Bottom). Herwig, Pythia, and Vincia
show similar behaviors.

This assumption fails when requiring that observers
in all frames must have a Lorentz-consistent view of
these jets, e.g., all observers should agree on a jet’s
particle multiplicity.

There must be a special frame in which a parton’s
fragmentation occurs. The simplest self-consistent
frame would be the rest frame of color-connected
particles.

Conclusion

This effect should have significant implications on
how jet tagging is done. Jet tagging algorithms try to
gain insight into the origin of a jet using the
observable properties of the jet shower. In the design,
training, calibration, and validation of these taggers,

Herwig the jet individualism assumption is heavily used.
Pythia
4 Vincia The training of jet-by-jet taggers should consider the
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Run 3 Entrées
LRT & B-TAGGING

AND MUCH MORE!
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Innovative
Funny and Engaging

Informative without being
wordy!

* Notice: No sentences!
Skimmable, visual
Engaging presentation

Judges immediately
agreed this would win



e Beautiful and attention
grabbing from across the room

e Had a huge crowd the
whole session!

e All graphics serve to
communicate

e Surprising, unique, characterful

e Arrows and shapes direct the
viewer’s attention

e Shadows used to convey
depth
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Technical Advice

e Most people use Powerpoint to create their poster

* If you’re on a Mac, Keynote is much better for this

e |f you have access to advanced software, |
recommend it (w/ learning curve):

e Adobe Products ($$9)
o Affinity Products ($$) [LL]
e GIMP/Inkscape (Free/OS)

e Some people do itin LaTeX — as much as |
advocate that you all learn LaTeX, it’s not a good
tool for this

e Pixelation looks unprofessional
 Make sure all images are vector (SVG, EPS, PDF, ...)
e Orif they’re raster (JPG, PNG, ...) ensure high resolution

e |f you can’t find a high quality version, consider making
your own vector version!

25

dionhaefner.github.io Maximum entropy o

£ 2015-07-17 »

Creating a science conference
poster with Inkscape

Update (Sep 2021): There is now of this blog post with more recent advice

on how | would design a poster today. Make sure to check it out if this post appeals to you!

First things first

This poster design is heavily based on the poster template provided by . Many
thanks to him for creating such a beautiful and unusual poster from scratch, and even
publishing the template for others to use. Accordingly, this modification is published under the
as well, which means that you
are free to use and modify this template in any fashion you would like, as long as you give credit

to the original authors and publish your modification as a template, too.

Our poster

This poster was created during a MSc level physics course on climate at Heidelberg University as
final project. We were given a paper (that we are in no way affiliated with) from climate research
and told to create a poster that would be well-suited to represent the contents of the paper at a
conference. Our goal was to create a poster that stands out in the mass of standard, blocky
posters that physicists tend to create. Additionally, we wanted the poster layout to tell a story, so
you would not have to read the whole poster to understand what was going on - we wanted the

plots and figures and some short summary to convey the most important ideas at a glance.

seemed to be the perfect tool for this task, since it is free, has powerful vector tools,

and is based on visuals rather than code. So, this is what we came up with:

Summary

The role of increasing temperature

variability in European summer heatwaves |-
B by Schir .
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Practical Tips

Check with your advisor about any needed
funding acknowledgements!

 Usually: Have a UTK logo and any other relevant
logos

e Some sessions have visual requirements and
some have required templates. Make sure you’re
compliant.

e They should communicate allowable sizes. In US,
common standards:

e 3’ x4’ (sometimes a pain to carry)
e 2°’x3
e Either portrait or landscape

* For our dept business, we have a free poster
printer. Front office or faculty can show you.

e External printing is weirdly expensive!

This work has been supported by the Department of Energy, Office of Science, under
Grant No. DE-SC0023321 and the National Science Foundation, under Award No. 2235028

THE UNIVERSITY OF QC|

"I’ TENNESSEE

KNOXVILLE
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Dept has some loaner poster tubes
for transport to conference

(Can usually be brought on

a plane, maybe as your

personal item) / :
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Final Words

e During SPS meetings, I’'m happy to skim over poster
drafts and give quick feedback

* Focus on the communication and practice, practice,
practice

e Remember that scientific communication need not
be dry

e Convey information, but also be emotionally and
empathetically mindful of the viewer’s experience

* And good luck with your poster prep!
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Thanks for your
attention!
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Backup
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€he New ork Eimes

Big Ears Festival Stars the Avant-
Garde

% Share full article ;—{} m

Laurie Anderson performed with the Kronos Quartet. Jake Giles Netter for The <

New York Times

By Ben Ratliff
March 30, 2015

KNOXVILLE, Tenn. — The avant-garde is a notion shaped by
discomfort, as well as defiance. No music gets that designation

BIG EARS =5

ANOHNI and the Johnsons - Anoushka Shankar - Araoj Aftab
Béla Fleck, Edmar Castafieda, Antonio Sanchez Trio - Bill Frisell - DakhaBrakha
Esperanza Spalding - Explosions In The Sky - Jessica Pratt - Joe Lovano Paramount Quartet
King Britt - Lankum - Les Claypool's Bastard Jazz - Meshell Ndegeocello - mim
Nels Cline - Rufus Wainwright - Steve Roach - Sun Ra Arkestra & Yo La Tengo - Taj Mahal
Tessa Lark, Joshua Roman & Edgar Meyer - Tindersticks - Tortoise - Tyshawn Sorey
Vijay lyer - Waxahatchee - Zakir Hussain & Masters of Percussion

Wadada Leo Smith: Philip Glass: Jonny Greenwood's Kate Soper's
CREATE Music in 12 Parts 133 Years of Reverb Ipsa Dixit
Redkoral Quartet - Orange Wave Electric  (50th Anniversary)  (N. American Premiere) Performed by

Revolutionary Love & More Performed by the Performed by James McVinnie Wet Ink Ensemble
Philip Glass Ensemble & Eliza McCarthy

Tyshawn Sorey Michael Rother Across the Horizon Blacktronika

Monochromatic Light The Music of NEU! Ambient Americana Soundscapes Afrofuturism in Electronic Music
(Afterlife) &Harmonia Curated by Bob Holmes and SUSS Curated by King Britt

Adam Rudolph - [Ahmed] - Alabaster DePlume - Alan Sparhawk - Allison de Groot & Tatiana Hargreaves - Amaro Freitas Trio
Ambrose Akinmusire - Antipop Consortium - Asha Puthli - Astrid Sonne - Axiom 5 - Barry Altschul’s 3 Dom Factor - Beak> - Bia Ferreira
Brighde Chaimbeul - Canzoniere Grecanico Salentino - Carlos Nifio & Friends - Cassandra Jenkins - Chanel Beads - Chuck Johnson - Claire Chase
Clarice Jensen - clipping. - Cowboy Sadness - Dan Weiss Even Odds Trio - David Grubbs - Dawn Richard & Spencer Zahn - Dedicated Men of Zion
EMEL - Eucademix (Yuka Honda) - Fay Victor - Flore Laurentienne - Free Form Funky Fregs - Helado Negro - Ibelisse Guardia Ferragutti & Frank Rosaly
Immanuel Wilkins - Jeff Parker ETA IVtet - Jenny Scheinman - Joan as Police Woman - Joel Harrison - Joseph Keckler - Josh Johnson
Joy Guidry - Jules Reidy - Julia Holter - June McDoom - Kahil EI'Zabar Ethnic Heritage Ensemble - Kalia Vandever - Kelly Moran
Knoxville Opera Gospel Choir - Kokayi - Kris Davis Trio - Lara Somogyi - Luke Stewart Silt Trio - Mabe Fratti - Macie Stewart - Magic Tuber Stringband
Maria Chavez / Victoria Shen / Mariam Rezaei - Marisa Anderson - Marissa Nadler - Mark Guiliana - Maruja - Mary Lattimore - Michael Hurley
Mike Reed's Separatist Party - ML Buch - Modney - Nanocluster (Immersion | SUSS) - Peni Candra Rini - Phantom Orchard - Phil Cook
Rachika Nayar - R.B. Morris & William Wright - Rich Ruth - Sam Bush Band - Shelley Hirsch - SML - Squanderers - Steve Coleman and Five Elements
Steve Lehman Trio + Mark Turner - Steven Schick - Still House Plants - Sunny War - Susan Alcorn - Sylvie Courvoisier
Tara Clerkin Trio - Tarta Relena - Tigran Hamasyan - Tilt - Water Damage - William Basinski - Yaya Bey - Zeena Parkins

With more to come!

Nearly 200 performances, 12+ venues PLUS films, conversations, & more

Passes and more info at BigEarsFestival.org Listen.




