The ATLAS Particle
Detector

Dr Clara Nellist

@ParticleClara (she/her)

T AT

Teachers Programme SSVI
13t February 2026

] e UNIVERSITEIT
&
LR (- L Nik[hef ATLAS VAN AMSTERDAM




SRR, | |
B UNTHOEUN BNEnAR
1L 0 LT RARNN
L B




Voyage
Into the
world of

atoms

https:// videos.cern.ch /record/2307613
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Run:244918

Timestamp:2015-11-25 11:25:36(UTC)
System: Pb-Pb
Energy: 5.02 TeV




Experiments on the LHC

)

)

ALarge lon Collider Experiment

LHCb

Large Hadron Collider beauty

MoEDAL-MAPP

Monopole and Exotics Detector at the LHC

) ATLAS

AToroidal LHC ApparatuS

» TOTEM

Total, elastic and diffractive cross-section
measurement

» FASER

Forward Search Experiment

) CMS

Compact Muon Solenoid

SN\ ¢

» LHCf

Large Hadron Collider forward

) SND@LHC

Scattering and Neutrino Detector at the LHC




Introduction to
me

Particle physicist working on
the ATLAS experiment

My job is to smash things for a
living!

| studied: Physics, Maths,
Chemistry and English
Language & Literature (+ Film
Studies).
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1824 Postdoctoral research positions: LAL in France, Gottingen in Germany and

Radboud in the Netherlands
The University of Manchester

DEJ GatLas

Masters on the DO at Fermilab

PhD in particle physics working on
the ATLAS Experiment at CERN
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Science Communicator

CERN News!
TN,
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VERY DIFFICULT TO

» 1.4M

[1.- .

AFTER NEARLY TWO YEARS OF REPAIR THE LARGE HADRON
COLLIDER RESTART COLLIDER HAS BEEN FIRED UP FOR SERIES OF EXPERIMENTS
THE PENTAGON SAYS 51 LABORATORIES IN 17 U.

PLOEE Y SCAPING FROM MENTAL HEALTH UNIT IN THE US.

@ParticleClara everywhere

11



—30,950,95 — 9. F**8,950505 — 292 f° f** gl ggtgt +

Lig(g77q9) gt + G*0°G® + g,f*8,G*Gbgc[— B, WA, W, —

14
i H? = 0,6% 0,07 — M2* 6™ — $0,6°0,6° — 5 M@°¢° — B[ 224~ +
WH + L(H? + ¢°¢° + 20+ ¢7)] + B0y, — igeu[0, Z3(Wi W, —
Wiw.) - ZJWrow, — W, oWl + Z3(WoW, —

W, 0,W;H)] — igsw[0 Ay (WiW, — W, W) — A, (W, o,W,; —
W, o.WhH + A (WHo,W, — W, 9,W})] — s®Wiw, W}iw, +
LPWIW,WEW, + 22 (ZOW,F Z0W, — ZSZSWW,) +
P (AWFAW, — ALAWIW,) + ¢2sucu| A Z)(WHW, —
WHW,) — 24,Z0W, W, ] — go[H? + H*¢® + 2Hp* 6] —
§g2ah[H4+(¢0)4 +4(¢+¢—)2+4(¢0)2¢+¢— +4H2¢+¢_ +2(¢0)2H2] _
gMW Wy H — g% Z0Z0H — iglW, (6°0,9 — ¢70,¢°) —
W, (6°0,0" — 10,0+ 59(W,H (HO.9™ - ¢~ 0, H) =W, (HOup" —
¢+auH)] I %.(li(zg(Hau‘ﬁO - ¢08uH) _:‘.‘JE:MZS(IV:‘b_ - W,:<b+) +
igsuMA,(Wid~ — Wy ¢%) — igigoe Z0 (0,6~ — 670,¢7) +
i95wAu(¢T0ud™ — ¢ 0u™) — 1PW W [H? + (¢°)2 + 201 7] —

52 i
19 ZZaZ)H? +‘(¢°)2 +2(2s3, — 1)°¢*¢7] — 36° 2 Z0°(W,ro™ +
Wy ¢t) — Lig? e Z0H(Wihp™ — Wi o) + Lg%, A (Wi +
Wo %)+ 5ig°su A H(WH o™ — W ¢t) — g2 (2¢2 — 1) Z3 A, ¢ ¢~ —

MWW, — 10,200, Z0— 5 M 2020 — 18,A4,0,A, — 18, HO, H —

g's2 A A8t o™ |- @ (70 + m)er — Pryav? — @3 (70 + m)ug —

LRI B R A e
T2y o) +(eiide, — T—°)e) -+ (uiyi (58, —
1—7%)u3) + (div"(1 = §si, — V)] + 555 Wi (729 (1 + 7°)e’) +
(@71 + 7°)Cxmdf)] + W (41 + ¥P)?) + (dFCL (1 +

PYud)] T2 [ ¢t (7P (1 — v°)e?) + 67 (B2 (1 + °) )] -
m) . . st i ey 5\ JK
g-ﬁ[H(e’\e’\) + zqﬁo(e’\fe’\)] + m%qﬁﬂ—md(u;\CM(l —¥0)df) +
m} (@) Cox(14+7°)d5]+ 57256~ [ma () Ol (147°)uf) —mis(d) CL (1 -

A " A = : A * 5
V)us] = $5H (@5) — §5FH(d}d)) + §5#6°(0)7°u)) —

7 40( PP ) +[XF (B2 — MO)XT + X (0% — M) X~ + XO(% —

%j))g°+?a2y+z’gcwwg@fcox— ~90,X+X®)+igs, W, (8, Y X~ -
8 X*Y) +ige, Wy (3,X~ X0 — 8,X°X*) + igsuW; (0,X Y —
Y X) +ige, Z3(0, Xt X+ — 9, X~ X7) +igs,Au(8,X T X+ —

8,X"X") - LgM[X+*X+H + X~ X~H + 3 X°X°H] +
L2 igM[X*+ X% — X~ X7 + 5=igM[X°X~¢% — XOX+¢] +

igM s, [XOX ¢t — XOX+¢™] + LigM[X+X+¢° — X~ X~¢°]

T.D. Gutierrez

But what are we
looking for in ATLAS?
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The
Standard ...
Model
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Infrared  Visible Ultraviolet X-Ray Gamma Ray
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three generations of matter interactions / force carriers
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The Big Questions in Physics
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The search for the Higgs boson
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The Higgs Potential energy density
boson @ of the Higgs field

Our
Universe

Aim : to understand
the origin of the mass
of elementary
particles.

Vacuum expectation value
nNUni ver sal set

Hi ggs fi el do







The Higgs boson

Low mass patrticle (electron)

Image: Jorge Cham / PhD Comics

High mass particle (top quark)

The Higgs boson
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The

Higgs boson @

Zero mass particle (photon)
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The search for new
particles (dark matter?)



