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Total weight : 14,000 tonnes 12,500 tonnes SILICON TRACKERS

Overall diameter :15.0m
Overalllength  :28.7m
Magnetic field :3.8T

Pixel (100x150 gm?) ~1.9 m* ~124M channels
Microstrips (80-180 ym) ~200 m* ~9.6M channels

SUPERCONDUCTING SOLENOID
Niobium titanium coil carrying ~18,000 A

MUON CHAMBERS
Barrel: 250 Drift Tube, 480 Resistive Plate Chambers

PRESHOWER

CRYSTAL
ELECTROMAGNETIC
CALORIMETER (ECAL)
~76,000 scintillating PbWO, crystals

HADRON CALORIMETER (HC.
Brass + Plastic scintillator ~7,000 channels

Endcaps: 540 Cathode Strip, 576 Resistive Plate Chambers

Silicon strips ~16 m* ~137,000 channels

FORWARD CALORIMETER
Steel + Quartz fibres ~2,000 Channels



Jet events on the calorimeter

Cross section of cylindrical
detector

Unroll cylinder and cluster into jets

Jet tagging

® Top Jet 1 ® Top Jet 2

Goal of jet tagging: use
hCal measurements to

classify what type of event
occurred at the parton level.

R/2 1

Key features of hCal data:
e spatial location is meaningful

Azimuthal Angle ¢

e minimal overlapping support
—R/.Z -

* |ow resolution
: (pT measured ~200 locations;
EMD25:4GoV ' Fashion MNIST 784 pixels)
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Previous work

[Komiske, Metodiev, Thaler 2019], [Komiske, et. al. 2020]
1) Compute W, distance between images
2) Apply KNN (balanced 100K training sample, 20K test sample)

N 1.0
Benefits:

e outperforms classical collider
observables

® approaches accuracy of NN,
superior interpretability

o
o0

4 EMD: W Jets vs. QCD Jets

g
=N

QCD Jet Background Rejection

Challenges: 0.4 1
-— PFN [AUC = 0.919]
e requires O(N?) evaluations of o {gg - gz;z
OT distance: ~16 years on a 21 — EMDI_,NN  [AUC = 087]
laptop using POT library P /B=D  [AUC = 0.776]
e large storage burden “%00 o0z o014 05 08 10

W Jet Signal Efficiency

” Lo )«ewa% %@o& N5

+o i,mG)rmre CMW(M&Q ‘ 'emca



c Nk O-Bf\'c: Conrecty OT 45 PDE
° CnanaLe @U% Smooth’ (m tirme)
CMNLL> 1IN “Vz“R%, o) ay Soluckions

GJ& {he M\Y%@M
°"c@6nam/ic ) (J\amﬁeri@aﬁ' O 55 NP

’ %QOW\MC Lm@bcdfm

J\Mn%ﬁw (CE)

(Ce) EBJG/L/\J; V- (/ugy)o\: O
/\’kfb \%:D :/LAD




@@P 6’)V€(\T>O Moé(/%(l?d%
v XYC/ T\ >R (Y\QIS(M‘O\\DQ |
s 0TI cHMRD ic o toesk
cetution c,ég(cm £

VYV Pe(? /erﬁ
(&) Jclf> %Qm i< abs <

() & = (Vb st h) Aus
® R orae. 0T

T

i) § S \ 5 (& 3\5211* (N AL <Aoo
0 RS

OQTY\P- (l\[&x\ ensuionr %U%%{etoﬂ 1<
o Boced Loomily . S0 dhok e

Mﬂ%@m&
(Ser=>Execcise 350D




Rk /L’F/U\ S0 Soln J(\QS\(OC\

0 e dove sense
odbbo o e @ht)= Alx) B

S S@ Al D+ Ph£)ns %\W /M{(XUJE'O

Y Pe (SR %(0;T)
See Ambrosioy Biue , Semolb Reop 162

The (é(é&Q& SO\H\S%
(ce) M@;
%Af)g@zc’h\lé W 1S &QDD O

3@«\@@ eSS pedn Ve .




5k (colidi 00 of Opt)
GG 1R X[@JA)%TR& WQ&D}.M&R&
N S&fﬁ x [0 T R4 (S o QGHKN%)

/~

(ODEY é ‘5)&1%3 = U (xfe),+)
L X0 = ke

s
mg;_adg%gm_@i
0 V=, 4 dfv’/xf;\ <l V€)1

A C,\a%‘\co& ﬁ,@u&% n ODT is...




T (Councto, - LKDSChHQ )
S\A’T)é%e 6

5 R0 TY> R rroan
. ]“D’( DLt ¥ £e(0T)

wﬁmﬁ%@w

¢ (70 g4 "t DIE C(1+1x1) ¥xio

The, V¥ %.€R% ! ol X DT sl
(D) ) €49 [1hd | Ao £ R
&27@(\(9\059 OY\ C
. — 9|\v5ﬂ5\’ 5\
T 0

sdlae of b

CoFo Am\DCOSiD\, Ecue, Sendn Thn 162




Fix vhed). Suppose Hhet o
o\t (00D eqicts 4uC

ol % €9RY. In +his Cise,

(e Nao, Copnsidbn the Flow e
Do) b v

7@(%\ = () s whene 7)) <olvey
ODL) © /(.c.xz,:&

vﬂf\@h){o{ Y —EESO,TJ\ X-t‘JR&’WQ&
< (el cﬁa@\m&.

N2 4iene, oe tor |l se —this

Fow mMmap T chahoctes R%Q
<&lne oﬁ (B =



