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Atomic Matter We don’t understand the
5% majority of the universe!

Dark Matter
25%

BSM can provide
Dark Matter candidates,
which we could produce

at the LHC

Dark Energy
70%
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“Where did the iny matter/antimatter asymetry
that leads to a matter dominated universe arise!
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Antlmatter

‘Where did the tlny matter/antlmatter asymmetry
that leads to a matter dominated universe arise?
CP violation in the SM is not enough

BSM can explain the matter dominated universe
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How do we search for BSM physics at the LHC?
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One of the best BSM signatures:
pairs of jets
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One of the best BSM signatures:
pairs of jets

Huge dataset enables some of
the best sensitivity yet!
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But no hints of new physics...
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What about other particles!?
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..@ 108 T T T T T T 1 \|/V 3 T V T T T T §
c —W e Data =
S gk ATLAS L =W 54 Tevg éw -
L Vs=13TeV, 139 fb — W’ (5TeV) " K 3
108 E. W’ — ev selection — W' (6 TeV) 5 M%?ti?el{[ar —
5 DZ/,Y* -
10 [C]Diboson E
10% 5 =
103 =
107 =
10 =
1 =
1071k =
E 1 1 1 1 1 1 1 1 | 1
> 1.4 T |
é 1'21 + 0‘»’0‘0‘:
[4v
% 0.8
a 0.6 C + L %
o __14 gt I
B E 12 L
2808 +]Qx i
8 = 06 1 | | | | 1 | + l | 1

500 300 1000
ATLAS-EXOT-2018-30

2000
Transverse mass [GeV]

Events / 10 GeV

(data-fit)/o

ATLAS-EXOT-2018-08

0t B ATLAS ;
s (s=13TeV, 139 fb" 3
10" E
10 é_ e Data : _é'
- Background-only fit .

1 = ---- Generic signal at 1.34 TeV, I/m = 0% c =

= e Generic signal at 2 TeV, I'/m = 0% o —

1 0—1 = - -+ Generic signal at 3 TeV,T'/m = 0% ' + * _§

4 .

2084 4t TV R ]
0 n ++++;{+_ # b +.+.+ it +++++}+++ _+++- it ;++.+++++.+_ i e LTSS SR -
a0 10° 2x10°  3x10°

m,, [GeV]

You can also search for BSM with
lepton resonances!

M. Swiatlowski (UC)

July 31,2019



Searching with Leptons
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CMS Experiment at the LHC, CERN
Data recorded: 2018-Aug-13 20:24:00.350720 GMT
Run/ Event / LS: 321219 / 504952772 / 344
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CMS Experiment at the LHC, CERN
Data recorded:' 2018-Aug-13 20:24:00.350720 GMT
Run/ Event / LS: 321219 / 504952772 / 344

What about

more

complicated
sighatures?

~Could this be
dark matter?
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Supersymmetry predicts
more complicated final states...
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Our Sensitivity is Better Than

ATLAS SUSY Searches™* - 95% CL Lower Limits
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Xi¥3 via wz 2-3e,p Eps 36t g 0.6 mE)=0 1403.5294, 1806.02293
ee, upt >1 EMS 139 | X5/X, 0.205 m(¥E)-m(¥})=5 GeV ATLAS-CONF-2019-014
T via W 2e.pu Ems 439 | g 0.42 m(#))=0 ATLAS-CONF-2019-008
VLR via Wh 0-1eu  2b2y EMS 139 | ¥/¥) Forbidden 0.74 m(¥))=70 GeV | ATLAS-CONF-2019-019, ATLAS-CONF-2019-XYZ
S Q Xk vial/v 2e.p EMs 139 | A 1.0 m(Z,7)=0.5(m(¥;)+m(¥}) ATLAS-CONF-2019-008
W= 2 7000 27 Ers 439 | * [FL. 7R L] NONE013] 0.12-0.39 m)=0 ATLAS-CONF-2019-018
TLrlLg, I-e0) 2e.p Ojets  Emis 139 |7 0.7 m(e)=0 ATLAS-CONF-2019-008
2e,u >1 EFSS 139 7 0.256 m(?)-m(¥})=10 GeV ATLAS-CONF-2019-014
HH, H—hG|ZG Oepu >3b EFS 364 ):4 0.13-0.23 0.29-0.88 BR(¥] — hG)=1 1806.04030
depu Ojets  EMs  36.1 i 0.3 BR(Y} — ZG)=1 1804.03602
B @ Direct¥{¥] prod., long-lived ¥ Disapp. trk 1 jet EMiss 36,1 )?z 0.46 Pure Wino 1712.02118
= % % Pure Higgsino ATL-PHYS-PUB-2017-019
1 =
2 “g Stable z R-hadron Multiple 36.1 1902.01636,1808.04095
S 2 Metastavle 2 R-hadron, §—qgt" Multiple 36.1 m(E))=100 GeV 1710.04901,1808.04095
LFV pp—¥: + X, Vr—eu/et/ut ep,eT,UT 3.2 A5,=0.11, A132/133/233=0.07 1607.08079
JEXT IRS — wwyzeeetvy dep Ojets  EPs  36.1 m(¥})=100 GeV 1804.03602
g2, 2-qaf1. X1 > qqq 4-5 large-R jets 36.1 Large 17, 1804.03568
E Multiple 36.1 m(¥})=200 GeV, bino-like ATLAS-CONF-2018-003
€ 7 i), 8 > s Multiple 36.1 m(E?)=200 GeV, bino-like ATLAS-CONF-2018-003
i1, fi—bs 2jets +2b 36.7 1710.07171
nh, hi—ql 2e,u 2b 36.1 BR(7, —be/bu)>20% 1710.05544
1u DV 136 BR(7 —q)=100%, cosf,=1 ATLAS-CONF-2019-006

*Only a selection of the available mass limits on new states or
phenomena is shown. Many of the limits are based on
simplified models, c.f. refs. for the assumptions made.
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Overview of CMS EXO results
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Low Hanging Fruit Records



https://kompakt.fm/distribution/labels/low_hanging_fruit

BSM is More Vibrant Than Ever! @
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BSM is More Vibrant Than Ever! @

® The low-hanging fruit is mostly gone, but that just means we have to
work harder!

® [et’s take a look at the new methods which are enabling discovery today:

e Squeeze every last drop: reconstruction and machine learning
makes the most of our data

e Rarer than rare: use huge datasets to access tiny signals

e Not your advisor’s sighals: searching for things ATLAS and CMS
weren’t designed for

® My apologies for omitting many interesting and exciting results!
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Squeeze Every Drop

Or: how advances in reconstruction,
triggering, and machine learning are unlocking
new insights into BSM

M. Swiatlowski (UC) July 31,2019
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Tagging at High pT e




M(JJ)=4.4 TeV

Run: 338846 ALAS
Event: 2998836394

2017-10-01 21:17:47 UTC EXPERIMENT

\
\

M. Swiatlowski (UC) July 31,2019



M(JJ)=4.4 TeV
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A

 Utilize better/spatial resolution
\ from tracker'to separate energy
~ deposits in the calorimeter!
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M(JJ)=4.4 TeVv 0.7 T

Run: 338846 ALAS
Event: 2998836394

2017-10-01 21:17:47 UTC EXPERIMENT 0.6
\ ,

—
ATLAS Simulation

Vs =13 TeV

anti k; R=1.0, WZ — qqqq
n|<2.0, p°'>200 GeV
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 Utilize better/spatial resolution
\ from tracker'to separate energy
~ deposits in the calorimeter!
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M(JJ)=4.4 TeV

Run: 338846 ALAS
Event: 2998836394

2017-10-01 21:17:47 UTC EXPERIMENT

 Utilize better/spatial resolution
\ from tracker'to separate energy
~ deposits in the calorimeter!

Enables strongest sensitivity yet
to boosted all-hadronic final states

Jet D, resolution

Events /0.1 TeV

Significance
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0.3

0.2

/s =13 TeV
anti k; R=1.0, WZ — qqqq
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ATLAS Simulation
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102 --- Fit + HVT model Am=2.0 TeV ]
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10¢ E
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http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HDBS-2018-31/
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The Challenge of Branching @

bt t

Wt H.Z

W- H,Z

b, 1,1

Vector-like tops are a consequence of many BSM models:
can explain Higgs mass, etc.
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The Challenge of Branching @

Vector-like tops are a consequence of many BSM models: /#
can explain Higgs mass, etc. 4

But there are a huge number of final states!”

How do you search for all of these efficiently?

M. Swiatlowski (UC) 18 July 31,2019
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Multi-Node Tagging iy




C MS Simulation Preliminary (1 3 TeV)

gf ,[ — Light Jets
| - —— Top Jets q
; - —— W Jets \
0.5F
O
~0.5F
~1— CMS-DP-2017/027
| | | | | | | | | | | | | | | | | | | |

1 05 0 0.5 1
NN, - NN,

Train a neural network to
distinguish all signal
classes from background
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Multi-Node Tagging

CMS Simulation Preliminary (1 3 TeV) . CMS-B2G-18-005 35.9 fb-1 (1 3 TeV) —1600
= - —— Light Jets =
< 1: — Top Jets \ % 1 CMS | ioa _
%F - —— W Jets | 08 1400 8
0.5" | =
- NN analysis | —[%% £
: 0.6 — 1200 %
o S
- 0.4 1100 §
_0.5—_ 1000'1—3
- 02-1200 1200 1210 1230 1230 -
_1—_IC|MIS'P|?'2IOI|7/|02|7I L 01260 1300 1280 1280 1280 1370 800 ©
-1 -0.5 0 0.5 1 tZ o oz o4 o os i 700
NN, - NN, B(tH)
Train a neural network to Use the NN to search for
distinguish all signal new physics in many
classes from background final states at once
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http://cms-results.web.cern.ch/cms-results/public-results/publications/B2G-18-005/index.html
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The Challenges of Dijets A

If we can produce DM Then the mediator should decay
at the LHC like this... back to jets!




If we can produce DM Then the mediator should decay
at the LHC like this... back to jets!

But if the Z’ is low enough mass,
we won't trigger the event from the jets!
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Data Scouting

Trigger limitations
come from
total bandwidth

M. Swiatlowski (UC) July 31,2019



Data Scouting

Trigger limitations
come from
total bandwidth

Total

Bandwidth

M. Swiatlowski (UC) July 31,2019



Data Scouting

Trigger limitations Total

come from X = Bandwidth
total bandwidth
Normally, we record
Total
“full events,’ so the X =

Bandwidth

rate gets limited
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Data Scouting
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Trigger limitations
come from
total bandwidth

Total
Bandwidth

Normally, we record
“full events,’ so the
rate gets limited

Total
Bandwidth

But we can reco

events in the trigger, X
and save smaller data

Total
Bandwidth
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Data Scouting

< I

Trigger limitations
come from
total bandwidth

Total
Bandwidth

Normally, we record
“full events,’ so the
rate gets limited

Total
Bandwidth

But we can reco

events in the trigger, X
and save smaller data

Total
Bandwidth

If you save smaller events, you can save more of them!
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Can collect huge datasets
at low mass using this technique!

M. Swiatlowski (UC) 22 July 31,2019



- e 27167 (13 TeV)

>  10° =

2 - CMS ¢+ Data 5

S 10°E — Fit =

= = =

= 10% = =

E F -

5 10°F E

© - -

10° =

10 -

(L %2/ NDF = 53/21-10 b

= Wide Calo-jets . =

= O49<m <2.04Tev  _.- 7 S .

107 <25, A < 1.3 T “, E

i I B e 1

Ab 3_ T T T T T T T ]

TS 2F ]

= N .- .

r | @ CoeTEm s e e e _
sle " Ba mhwmm - M

T|Q O ;

O _1q- ]

A|c - i

1D _2__ ]

o6 08 1 12 14 16 18 2

CMS-EXO-16-056 Dijet mass [TeV]

Can collect huge datasets
at low mass using this technique!
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(Data-Fit)
Uncertainty

27 fb' (13 TeV)
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at low mass using this technique!

M. Swiatlowski (UC)

22

July 31,2019



Extra Radiation




Extra Radiation

Photon or jet “initial state
radiation” can also be used to
\ trigger the event!
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Extra Radlatlon

Photon or jet “initial state
radiation” can also be used to

\ trigger the event!

Even lower regions of mediator
mass can be explored with

these techniques
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2018-05/
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Rarer than Rare

Or: how huge datasets and clever strategies
are enabling searches for vanishingly
small signals
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Why Search for Rare Signals!? @

Because many theories predict low cross-section signals!
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Why Search for Rare Signals!? @

Because many theories predict low cross-section signals!

LPCC SUSY Cross Section WG
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Because many theories predict low cross-section signals!

LPCC SUSY Cross Section WG

) 1e o L | 2 -
- E : =
If you’ve already excluded .= LU=
. p——— .~ e E )
gluinos and squarks = 10 'E 1 =
- it Z
and stops... - 10" 5
S107 ¢ ] |
;\ - —5103
Z2I i .
> 107 & B
/)] —
- F10°
104 g
© - | . .
0 1000 2000 10
SUSY sparticle mass [GeV]
https://twiki.cern.ch/twiki/bin/view/LHCPhyvsics/SUSY CrossSections arXiv:1407.5066

M. Swiatlowski (UC) July 31,2019



Because many theories predict low cross-section signals!

LPCC SUSY Cross Section WG
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) “Classic” SUSY searches
g . .

J/ exploit large mass splittings
X

Mass

“Normal SUSY”
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Higgsinos: The Challenge i

“Classic” SUSY searches
exploit large mass splittings

Mass

"~Cascades from initial sparticles
will be high energy,
lots of missing energy
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Higgsinos: The Challenge

£ _ “Classic” SUSY searches
A g . L
s exploit large mass splittings
Am
~TeV
~Cascades from initial sparticles
v X4 : :
will be high energy,
~0\ “Normal SUSY” lots of missing energy
g L am X2 Higgsinos are another story...
* ~few GeVI ¢ W {%
X1
Higgsinos
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Higgsinos: The Challenge A

§ . “Classic” SUSY searches
A g . .
£ exploit large mass splittings
' Am
2 ~TeV .. .
| ~Cascades from initial sparticles
§ v X5 . .
| will be high energy,
~0\ “Normal SUSY” lots of missing energy
7
g . % Higgsinos are another story...
“‘ % few GeVI ¢ w {% |
! X1 7

No large mass splitting:
very soft visible particles,

Higgsinos . =
no obvious missing energy
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Searcing for Rare Higgsinos @
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Searcing for Rare Higgsinos @

Use an ISR jet to boost

the system and trigger
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Searcing for Rare Higgsinos @

Use an ISR jet to boost /

the system and trigger /

Then, look for low-mass Z* decays

July 31,2019
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B “’:t: .[1k7
X1 ~0
P S AV
R
~0 X1
X2

Use an ISR jet to boost

the system and trigger /
Then, look for low-mass Z* decays”
Critical to reconstruct leptons

at extremely low pt
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Use an ISR jet to boost

the system and trigger /

Then, look for low-mass Z* decays”
Critical to reconstruct leptons

at extremely low pt

Significance
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2019-008/

Use an ISR jet to boost

the system and trigger /

Then, look for low-mass Z*

Critical to reconstruct leptons

at extremely low pt

New lepton + track regio ’extends
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sensitivity to even lower masses!
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Staus are an even larger challenge:
incredibly low cross-section!
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Even Rarer: Staus
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Di-Higgs is another exciting
new target for the LHC




Di-Higgs at the LHC P

Di-Higgs is another exciting
new target for the LHC

Exciting signal: can reveal
the shape of the Higgs potential!
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Di-Higgs is another exciting
new target for the LHC

Exciting signal: can reveal

BT ——-H the shape of the Higgs potential!
A
Interference between SM

Kq diagrams leads to very low x-sec
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Di-Higgs is another exciting
new target for the LHC

; Exciting signal: can reveal
T | the shape of the Higgs potential!

Interference between SM
diagrams leads to very low x-sec

But small deviations from the SM can
lead to huge x-sec increases!

30 fb
|

| (SM) K?\
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CMS

35.9 fb™' (13 TeV)

bbVV

Observed 78.6xSM
Expected 88.8xSM

bbbb

Observed 74.6xSM
Expected 36.9xSM

bbtt

Observed 31.4xSM
Expected 25.1xSM

bbyy

Observed 23.6xSM
Expected 18.8xSM

Combined
Observed 22.2xSM
Expected 12.8x SM

6 78910
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gg—HH

—e— Observed

- —-- Median expected

I 68% expected
95% expected
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95% CL on o, /oM

Many orthogonal channels

can be combined to
increase sensitivity!

July 31,2019



bbVV

Observed 78.6xSM
Expected 88.8xSM

bbbb

Observed 74.6xSM
Expected 36.9xSM

bbtt

Observed 31.4xSM
Expected 25.1xSM

bbyy

Observed 23.6xSM
Expected 18.8xSM

Combined
Observed 22.2xSM
Expected 12.8x SM

M. Swiatlowski (UC)

35.9 fb™' (13 TeV)

gg—HH

—e— Observed

- —-- Median expected

I 68% expected
95% expected

40 506070 100

95% CL on o, /oM

200 300 400

Many orthogonal channels
can be combined to
increase sensitivity!

Note the use of b-jets: rare
signals mean that high-BR decays
of the Higgs need to be used
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bbVV

Observed 78.6xSM
Expected 88.8xSM

bbbb

Observed 74.6xSM
Expected 36.9xSM

bbtt

Observed 31.4xSM
Expected 25.1xSM

bbyy

Observed 23.6xSM
Expected 18.8xSM

Combined
Observed 22.2xSM
Expected 12.8x SM

CMS

6 78910

35.9 fb™' (13 TeV)

gg—HH

—e— Observed

- —-- Median expected

I 68% expected
95% expected
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95% CL on o, /oM

35.9 1" (13 TeV)

95% CL upper limits

Observed

... == =1 Median expected
I 68% expected
[ 95% expected

........................................................
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K= Msm

Many orthogonal channels
can be combined to
increase sensitivity!

Note the use of b-jets: rare
signals mean that high-BR decays
of the Higgs need to be used

Wide range of couplings still allowed!
Even more data still necessary
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Interference in other SM
diagrams lead to similar
vanishingly small x-sec
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Interference in other SM
diagrams lead to similar
vanishingly small x-sec

3
A (VLVL = hh) = = (coy = %)

VBF di-Higgs production
is one example!
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Interference in other SM
diagrams lead to similar
vanishingly small x-sec

S
A (VLVL = hh) = = (coy = %)

VBF di-Higgs production
is one example!
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2019-030/

Interference in other SM
diagrams lead to similar
vanishingly small x-sec

S
A (VLVL = hh) = = (coy = %)

VBF di-Higgs production
is one example!

First limits on the 4-point
VVHH coupling ™

M. Swiatlowski (UC)
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2019-030/

Not Your
Adyvisor’s Signals

Or: how new reconstruction strategies are expanding
our sensitivity to signals our detectors weren’t
built to measure
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Your Advisor’s Signals L

Muons
Jets
(and b-jets)
Photons
Electrons
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Heather Russell

displaced
multi-track vertices or kinked tracks

&E‘.

displaced leptons, :>".’= N
lepton jets, / PO

or lepton pairs

multi-track vertices
in muon spectrometer

disappearing

i trackless
low EMF-jets

o®

non pointing
or late photons

-
'O

emerging jets

(meta-)stable
charged particles

N\

M. Swiatlowski (UC)
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Long-lived particles will
travel an appreciable distance
before they decay



Displaced™ "
Vertex -

\

Long-lived particles will
S P : : Simulated Signal Event
travel an appreciable distance Top Squark Pair Production
before they decay m(t) = 1.5 TeV, 7(t) = 1 ns
t—

ATLAS

EXPERIMENT



Displaced™ "
Vertex -

\ ') X
\\\\\\\
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Long-lived particles will
travel an appreciable distance
before they decay

Special algorithms can reconstruct
these “displaced tracks” and look for
displaced vertices

Simulated Signal Event
Top Squark Pair Production

m(t) = 1.5 TeV, 7(t) = 1 ns
t— pj

ATLAS

EXPERIMENT
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Displaced Vertex + L @

p /
t z
" N
i I
D XQSk\
q

Stops can be long-lived in RPV
models with small couplings
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q 2 [ ATLAS Preliminary -epata [7Heavy Flavor ]
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Stops can be long-lived in RPV
models with small couplings

Data-driven backgrounds estimate
~0 background, with no signal observed
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2019-006/
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With extremely small mass
splittings between SUSY particles,
charginos can become long-lived!
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With extremely small mass
splittings between SUSY particles,
charginos can become long-lived!

Can interact with the first few layers
of the tracker, and then “disappear”
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Disappearing Tracks

CMS Preliminary 101 b (13 TeV)

Short Track Counts
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With extremely small mass
splittings between SUSY particles,
charginos can become long-lived!

Obs / Pred

Can interact with the first few layers
of the tracker, and then “disappear”
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http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-19-005/index.html

With extremely small mass
splittings between SUSY particles,
charginos can become long-lived!

Can interact with the first few layers
of the tracker, and then “disappear”
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Short Track Counts
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Obs / Pred
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http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-19-005/index.html
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Can also extend reconstruction using additional information: timing

Data recorded: 2017-Nov-09 06:41:48.855808 GMT

CMS Experiment at the LHC, CERN i ,, / , 7
Run / Event / LS: 306423 / 388707708 / 220 / /2
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Can also extend reconstruction using additional information: timing

s CMS Experiment at the LHC, CERN 1 , , / , 7
Data recorded: 2017-Nov-09 06:41:48.855808 GMT / / ’ /s
/

Run / Event / LS: 306423 / 388707708 / 220 /

R

This phton was measured
2 ns after the rest of the
event: could this be BSM?
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Delayed Photons @
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Many models (GMSB SUSY,
etc.) have long-lived particles
decaying to photons
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Many models (GMSB SUSY,

etc.) have long-lived particles
decaying to photons

These appear “late” compared to
other energy in the event: use
crystal timing in CMS to search
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CMS-EXO-19-005 77 4" (13 TeV)
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http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-19-005/

Conclusions
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Keep Looking!

BSM is extremely well motivated
at the LHC!

Naturalness, dark matter, and

baryogenesis all need answers,
and the LHC could find them

Searches are moving
into a new era: the low-
hanging fruit has been a8 DAy
picked, and the e
challenge is increasing

e

Low Hanging Fruit Records

But new tools, large datasets, and creative reconstruction
mean we can rise to the challenge!
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Thank you!
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Backup
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Data Scouting

ATLAS Trigger Operation
HLT Output Bandwidth
pp Data June 2017, Vs = 13 TeV
Main Physics (full EB)
@ B-physics and LS (full EB)
@ Express (full EB)
@ Other Physics (full EB)
@ Trigger Level Analysis (partial EB)
Detector Calibration (partial EB)

M. Swiatlowski (UC) July 31,2019



Data Scouting

ATLAS Trigger Operation
HLT Output Bandwidth
pp Data June 2017, Vs = 13 TeV
Main Physics (full EB)
@ B-physics and LS (full EB)
@ Express (full EB)
@ Other Physics (full EB)
@ Trigger Level Analysis (partial EB)
Detector Calibration (partial EB)

Most of the time, record the “full event” when triggered

M. Swiatlowski (UC) July 31,2019



Data Scouting

ATLAS Trigger Operation
HLT Output Bandwidth
pp Data June 2017, Vs = 13 TeV
Main Physics (full EB)
@ B-physics and LS (full EB)
@ Express (full EB)
@ Other Physics (full EB)
@ Trigger Level Analysis (partial EB)
Detector Calibration (partial EB)

Most of the time, record the “full event” when triggered

But for some analyses, we don’t need the full event:
just the jets can be enough to do physics!
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Data Scouting

23.1%

Main Physics WEB)
@ B-physics and LS (full T8,
@ Express (full EB)
@ Other Physics (full EB)

@ Trigger Level Analysis (partial EB)
Detector Calibration (partial EB)

16.1% Main Physics (full EB)

@ B-physics and LS (full EB)

@ Express (full EB)

@ Other Physics (full EB)

@ Trigger Level Analysis (partial EB)
Detector Calibration (partial EB)

@ Detector Monitoring (partial EB)

Most of the time, record the “full event” when triggered

But for some analyses, we don’t need the full event:
just the jets can be enough to do physics!

If you make the event small, then
you can record a lot more data!
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Machine Learning for di-Higgs @
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Machine Learning for di-Higgs @

Rare signals are an excellent
target for machine learning!
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Rare signals are an excellent
target for machine learning!

S
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ATLAS uses a DNN to search for
di-Higgs in bbll final state
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ATLAS uses a DNN to search for
di-Higgs in bbll final state

Machine learning can make this
rarer channel competitive
in the hunt for di-Higgs!
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CMS Jet Timing




ATLAS WH results ol




