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EPS-HEP 2023

» 38 plenary talks

» c. 500 parallel talks
» c. 120 posters

> 7 prizes

» Total ~ 16,000 slides on my laptop — ~ 40 slides in this summary

Strategy

» Looking for results that are new and either important or fun

> “important” and “fun” are both subjective!

How to view this “summary”

An invitation for each of us to think about what highlights we would like to tell our friends & colleagues
about back home
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EPS-HEP 2023

Other fascinating topics | could not cover
» 38 plenary talks

Disclaimer: Only a small fraction

» c. 500 parallel talks of the experimental efforts and
achievements on dark matter
» c. 120 posters and axion searches can be

shown. My apologies if your

) . prizes EE\o g (CHYO I MERIEY] > Disclaimer: our field is diverse, based on
many experiments and full of fascinating
: : g . hysics. In the following, | am only able to
» Total ~ 16,000 slides on my laptop — ~ 40 slides in this summary P chow a small personal selection.
Disclaimer: not a comprehensive review.
Strategy

» Looking for results that are new and either important or fun

> “important” and “fun” are both subjective!

How to view this “summary”

An invitation for each of us to think about what highlights we would like to tell our friends & colleagues
about back home
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LHC status [talk by Briining]

i Issues in Run 3, 2023

LHC HL-LHC
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LHC status [talk by Briining]

IR8 IT.L8
Triplet incident

A tree fell on two lines 125 kV of "SEEEE.
Romande Energie which are on the .

‘‘‘
SR

same support towers:
Morges — Vaux-sur-Morges

Bussigny — Etoy — Vaux-sur-Morges

The two lines are both connected to
Vaux-sur-Morges 220/125 kV substation

i
New schedule proposal Present week = 34

The recording from Romande Energie
was at 01:01:08.607 (it is consistent
with our last recording at 01:01:08.610)
and there were several attempts to re- §
energize the lines (fast reclosures)
before the final trip

 We expect to be ready for machine operation with beam sometimes in week 35
- Experimental caverns should be closed and patrolled by Monday 28th August morning

C\E\/@' ‘ 241082023\ | 3 Status of the LHC - HEP 2024 Oliver Briining, CERN . Oven refl Se Oueniretill ~ O)ct
= _ R - R " 11 (+7) days gained wrt to 2" August il \

. 4+1 days HB 33 34 \ 35 cou;gm iy re?7 38\ 39

 1/2 day (+preparation) VdM 1 21 B3E 2 aijecion 4 sewp 1 MD \18 2

- 2 additional days of pp ref (VdM+intensity Y S N \ E
ramp-up) checkout V cryo &

« 2days MD g Refir:r\\m Jeune G. = ik X( -

+ 1-2 days for CRYO reconfiguration (not %o | bearn - S &
initially planned) & Highpsetup £

+ 6-7 additional days to ION run (VIP on 29 o 5

September & 7th October
g ) Draft schedule to be approved by LMC this afternoon!

C\E/RW ‘ 24/08/2023  Status of the LHC - HEP 2024 Oliver Bruning, CERN

NS
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physics-wise, EPS saw some of the final Run 2
results and first Run 3 results



HIggs mass

» At discovery in 2012, mass known
with accuracy of about +0.6 GeV
in each experiment

» one reason it matters is that
uncertainties on mass are

magnified by X 10 on critical ZZ*
branching ratio.
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+0.1% [

H — Illl Br ratio

MH H— I
(GeV) M

125.10 2.771E-04
125.20 2.796E-04

LHC Higgs WG

] +1.0%


https://twiki.cern.ch/twiki/bin/view/LHCPhysics/CERNYellowReportPageBR#H_llll_ll

Higgs MasSs |cf talks by Manzoni & Ferrari]

new: ATLAS H—> Y r mass new: ATLAS combined Y r & ZZ*

| | 1T 1 1 | [T 1T 1 | T 1T 1 | [T 1 1 | T 1T 1 | 1T 1T 1 | [ | I | | | | I | | | | l | | | | I | | | [ I I | I | | |
ATLAS —Total DStat. DSyst. ATLAS e Total Stat. only | Combination
Run1: /s =7-8 TeV,25fb~!, Run 2: /5 = 13 TeV, 140 fb—!
Total Stat. Syst. Tetal (Slat. prly)
| Run1 H — ~~ ® I  126.02 + 0.51 (+ 0.43) GeV
Run1H—yy : . 126.02 + 0.51 (+ 0.43 + 0.27) GeV
| Run 1 H — 4/ | ® | 124.51 + 0.52 (+ 0.52) GeV
Run 2 H — ~v I-—IO—I 125.17 + 0.14 (= 0.11) GeV
ATLAS + CMS Run 1 —#— 125.09 + 0.24 (+ 0.21+ 0.11) GeV Run 2 7 — 4¢ —e— 124.99 + 0.19 (+ 0.18) GeV
Hoyy, HoZZ >4l Run 142 H — v 125.22 + 0.14 (+ 0.11) GeV
Run 142 H —s 40 124.94 + 0.18 (+ 0.17) GeV
Run 2 H—yy - 125.17 £ 0.14 (+ 0.11+ 0.09) GeV Run 1 Combined I I @ i 125.38 + 0.41 (= 0.37) GeV
| Run 2 Combined e 125.10 + 0.11 (+ 0.09) GeV
| Run 1+2 Combined I—HI 125.11 + 0.11 (= 0.09) GeV
Run1+Run2 H-yy 1§ 125.22 £ 0.14 (£ 0.11+£ 0.09) GeV ATLAS + CMS Run 1 I - | 125.09 + 0.24 (+ 0.21) GeV
: ] I | | | ] I ] | ] | | IJ ] | | | | | | | | | ] ] | | |
o b b b b b g 123 124 125 126 127 128
123 124 125 126 127 128 129 my [GeV]
my, [GeV]

mH=125.22£0.11 £ 0.09 mH=125.11 £0.09 £0.06=125.11 £0.11 GeV

~ factor 5-6 improvement relative to discovery (in line w. X30 increase in # of Higgses)
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Boosted Higgs from CMS [Asawatangtrakuldee, Masubichi]

Masubuchi

Boosted topology opens new window

CMS-PAS-HIG-21-020
- Search for boosted VBF and ggF production in H>bb decay Cthavanits talk

2023/8/20

- Requirement of highly boosted Higgs (pt™ > 450 GeV)
- Dedicated X(H,Z)->bb tagger to distinguish signal from QCD jets =
- Separate VBF and ggF categories h—bb | % NEW

1
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Higgs self coupling [Meade]

If the questions center on the Higgs, do we need to do more than sit
back and wait for more data for more precision (or a Higgs factory)?

Snowmass EF Higgs Topical Report

2209.07510

Final state|Collaboration |allowed k interval at 95% CL
observed expected
bhbh ATLAS -3.5-11.3 5.4-11.4
CMS -23-94 -5.0 - 12.0
- ATLAS -2.4-9.2 -2.0-9.0
CMS -1.7 - 8.7 -2.9-9.8
by ATLAS -1.6 — 6.7 2.4 -7.7
v CMS -33-85 2.5-8.2
comb ATLAS -0.6 — 6.6 -1.0-7.1
CMS -1.2-6.8 09-"7.1

from continuum yy background

=> More sensitive to VBF H

B

Search for DiHiggs in bbyy

- Clean H->yy signature and excellent m,, resolution to discriminate HH signal

- Introduced VBF-jet tagger to improve jet assignment
H

- Event categorization using BDT scores
* Mpn < 4.0 (6.4 exp.) at 95% CL R
T g
& [ ATLAS Preliminary — observed ] [ ATLAS Preli
"8 vs-13Tev, 140101 == Expected 6k Vs=13Tev, 140
F HH - bbyy ] L HH- bbyy
5; . Observed , E [
£\ mEmeesa g a
E L\ Expected / 1 [ ~
— = — Y ool ke za 7l j : 2 {
F A\ / q [ \
oF \ / B of

H/T N.Craig, R.
Petrossian-Byrne

When do we really care about non-resonant di-Higgs (45) for its own sake?

Interesting to think about in more general setups beyond singlet, e.g. composite Higgs

40 See G. Durieux et al, 2110.06941 for
recent extensions
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Success of the SM [de Florian]

Everything looks SM-like at LHC
Greatest Of All Theories

_ Standard Model Total Production Cross Section Measurements
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Standard Model and Higgs Theory
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Daniel de Florian
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Higgs potential Is the
keystone of the SM

My view: until we've
established It, we've not
done our job

lestablished = comfortably > 5o / better than 20%

“direct” constraint on A3, independently in at least two
experiments)

19nd

2//:5d1)

066 =p1nasdyd-xapuir/m/3.10 DIpauy1m SUOUIUO

Simultaneously, we should keep in mind that concrete BSM models that extend Higgs potential often
manifest first in observables other than di-Higgs production — that’s why we need multi-purpose machines



di-photon at 95 GeV? [Martinez, Bierkotter]

CMS-PAS-HIG-20-002

NEW:> Diphoton Resonance Searches

ATLAS-CONFE-2023-035

Search for diphoton resonance — additional Higgs boson decaying to a pair of photons

2HDM interpretations

A RN NMMBMBMREE] A TLAS: 1.70 local excess at mx = 95.4 GeV
0 1605_ 5=13Tev, 140" ~ —— CLs"mit E 2HDM interpretations had been discarded due
= M o coecedsto CMS FPreliminary 132.2 fb™' (13 TeV) to limited di-photon signal rates
T 120:_ Coocted + . a 3 __II I | | | | | L | L | L | | | I II__
= 100} Sipecied® = o 0'2: H— vy — Observed ] With the updated experimental results the
T sog = 50.18F B Expected + 16 — picture has changed
i N 32 _ ]
60 \ /.. — LO - e E ted + 26_7
a0 E 2016 RS hes ~ A dominantly CP-odd state b
205_ ___________________ B = 014 T Ogy X B i — Enhanced ggA production XS =
ST T T - . = = — Smaller ttA produciton XS E
07075 80 8 90 95 100 105 110 T 0.12:— . ERRTRTH R E — LEP excess requires CP violation
m, [GeV] m O 1 : \\\ N _
9 L X TEF . Can also describe the di-tau excess,
s F E & 0.08F - but tensions with indirect
& - _ constraints from flavour physics and
3 ] 0.06 =
3 - electron EDMs
— o E 0.04F =
- - 0.025-
B 7 [ Thomas Biekotter EPS-HEP 2023 in Ham
10—2__ . . — _I 1 1 1 | L1 1 1 | L1 1 1 | L 1 1 1 | L1 1 1 | ] 1 I L1 1 1 | L 11 1
- V4T1154rSVP1rfC:IfrE1mary — Observed = 70 75 80 85 90 95§ 100 105 110
| S= ev, n
I H->vy - m, (GeV)
0% ~ CMS: 1.350 global (2.90 local)
70T Ts0 0 f00 110 excess at mx = 95.4 GeV
Verena Martinez Outschoorn — August 2023, [GeV] 11
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First CMS Run 3 search

New
first search for new physics: inclusive search for long-lived exotic particles decaying to a pair of muons
Using 36.7 fb-1 data taken in 2022, selecting muons originating from a common secondary vertex spatially separated
from the primary interaction point by distances ranging from several hundred pm to several meters
P, pru,) [GeV] .
A Trigger coverage o |
36.7 fb™ (13.6 TeV —_
Run 2 (2016) 10° g T 5 Q | o _—
= EFCMS pam vo ] N0 p CMS prlimnay L0
un — q(125 GeV)—qy_(50 GeV, ct=2.2 mm) x 4 m(H) = 125 V - mbin xD. (median
23, 23 ——R S -'2 10* TMS-TMS —2(350 GeV)—>g)~):1(15O GeV,ct=0.4 mm)x3_§' % mgz))=40 GeeV 8gmgin:g ng. 568%’22u)antile)
) - rell-Yan (oredicte - P Combined exp. (95% quantil
Using tracker detector ] -gcgfmeéit:,)td) ] B(Z, —py) = 0.134 e oy oo e mentie)
= B3R Stat. uncertainty E . — 13 TeV obs. (97.6 b™)
Run 3 (2022-2023, L3) TMS o[ l ]
16, 10 —— 10 E 3
Using muon detectors 10 i
Run 3 (2022-2023, 1.2)
10, 10 — 1
| | | L 109 """5""90 15 20 25 30 38 o 40 b SRVEVENE. |
min o B B B
0.01 1 Tracker end d, [em] o/ Oq L o
Substantial improvements in efficiency as compared to the Run 2 analysis, Limits set for two benchmark models:
particularly at low masses and long lifetimes, mainly because of improved triggers the hidden Abelian Higgs model
for displaced muons and analysis refinements (HAHM), in which displaced dimuons
that could rise from dark photons, and
RPV SUSY model
Run 3 is opening opportunities for exploring physics beyond statistical improvements over Run 2
CMS-PAS-EXO-23-014 P g opPp f P g pay Y P 31

similar reach to Run 2, but using only ~1/3 of the data, thanks to better triggers!
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flavour physics



LHCb: R[D*]) = Br[B - D*TI/T] / Br(B - D*fl/f] [Franco Sevilla]

arXiv:2302.02886, submitted to Phys. Rev. Lett. ~Note that less than half of the systematic uncertainty is
Uncert. [%]
Contribution R(D*) R(DY)
Simulated sample size 5.3 10.2
DD bkg Shape 2.8 7.3 0-5;_] —IIBaBIar, PIRL1IO9, I1016‘302 (IZO1I2) —IBeII;, PFllD 9I2, ol7201l4 (21)15)I —;
B D" jr)p FFs 28 27 st S e o s
§ _Belle Il Lepton’Photon (2023) —LHCD, 2302.02886 (2022) f
Signal /norm. FFs 25 4.8 ~ 0.4:— —SM predictions (HFLAV aver.) ~—HFLAV average Summer 2023 —
- - ]
Misidentified 1 bkg. 2.5 2.7 Z 035 @
03 —
Barvyonic bkg. 2.9 2.7 : )i S -
Y 5 0.25F { ° 33 —— =
DD bkg. model 2.1 1.6 312 A 1 :
B — D**{~ 7 model 2.1 5.4 R(D) =
Total systematic 8.5 15.0 measurement of
Total statistical 6.4 13.6 SM (D) at LHCD
Total 10.7 20.2

Manuel Franco Sevilla Highlights from LHCb Slide 27
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Belle Il: R[X]) = Br(B = XTI/T] / Br(B - Xfl/f] [talks by Glazov & Koga]

Measurement Of R(X) See also presentation at EPS ﬁ { R X
rst R(X)
Belle II Preliminary £ dt=189fb~! Belle II Preliminary £ dr=189fb~!
20F M <1 M,%isse(1,2.§]_ M2 €(23,4]| MZ, Gp(ihﬂ J §£Z—>ew/]l/ M2 <1 g M2, €(1,2.3]| M2 €(2.3,4]| M3, €(4,6] E ;L’Tuw]v result [ at a
C | = e: Background C 20¢ : ,.__: _ [ u: Background
Q 16 - e: Continuum £ 1 B 6 B x4 Continuum
g .... e I\Ddgt;ot. unc. g 16 : N : 5ol - + I\D/I;:t;ot. unc. B faCtOry:l
42 12 ’ Mgm 6(6 8] M‘m >8 g 121 Ie ; J ; rﬂm €(6,8]] M2 >8 - -
v o . o e Q ..
> 8 s > - |
) , | w
g 2.8: . & - = . (:UJ
90_0:._'_._.0.. PR .0‘_'0.0._'_‘0_.“._._'0._1 n— O
§'2-°L,,_5éugéém:ffff.:f::.'.::ff:tqogmgm_ ..... Q Other
T p? [GeVic] o Py [GeVic] 1
. - . . - . important
Complex analysis, requiring multiple corrections/reweighting to simulated samples
Excellent agreement between electron and muon channel measurements: Belle 11
R(XT/G) = 0.232 £ 0.020 (stat) £+ 0.037 (syst) Systematics is largely from data-driven 3
| R(XT /“) — 0.222 + 0.027 (stat) +0.050 (Syst) corrections in control regions result: first
"R(X) = 0.228 £ 0.016(stat) £ 0.036 (syst) evidence for
|s conS|stent Wlth SI\/I O 223+O 006 but also Wlth measurements of R(D( )) 4 =
o] o || B = K*ui
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muon g-2 — X2 reduction in exp. uncert. [Venanzoni, Charity, Foster, Kim]

1.0

0.4 1

=Field homogeneity [ppm]
0.4 3 ;\;_‘_—

40

T
©
0]

track sub-ppm changes
In the field over time

20 A

o
o

_— »
Run-2/3 Result: FNAL + BNL Combination @

Muon g-2

vertical Position [mm|
o
©
>

Saskia Charity

a,(FNAL) = 116 592 055(24) x10-' [203 ppb]

o©
N
Relative muon intensity [arb. u.]

e FNAL combination:

-40 =20 0 20 40
Radial Position [mm]

. xi0° FNAL Run-1 1
3 . Run 3a
g r FNAL Run-2/3 —O—
I frequency
N Simple Fit Function
ol _ . FNAL Run-1 + Run-2/3 +—@—
: Full Fit Function compone nts

Sean Foster —e—t

[190 ppb] (22)
World Average

203 ppb uncertainty

* Both FNAL and BNL
dominated by

statistical error

* Combined world
average dominated
by FNAL values.

[t rlol L\ MALA .“‘.'4 i\ it ial i e it A s ot S PNt A A Ao ooVt s Ao bt i A
0 0.5 1 1.5 2 2.5 3

Freq [MHZz] 9
a,*10 —-1165900
BD Corrections [ppb] Run-1 Run-2/3
Ce 489 + 53 451 + 32 .
; beam dynamics
Cpa —158 + 75 —27 + 13 . G. Venanzoni, EPS-HEP2023, Hamburg, 22 August 2023
Caa - —15+ 17 On Klm
Cri —11+5 0+3
Sum 500 + 93 580 + 40
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215

a,(Exp) = 116 592 059(22) x 101 [190 ppb]
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muon g-2 interpretation [Marzocca, see also Ramos]

The Muon g-2

Exquisite experimental precision from the
muon g-2 Collaboration @ FNAL

5.00
< —>
| I
Significance will likely decrease Fermilab
with an updated SM prediction

(2023)

o— 5.10 —e—

SM: e+e- HVP Fermilab+BNL
T.l. White Paper (2023)
(2020)
210 .

ettt # it
v 3
"

Selected new results
since White Paper (2020)

SM: e+e- HVP
using only CMD-3
data below 1 GeV

19.5

20.0 20.5

19.0
a,% 10" - 1165900

17.5 18.0 18.5 21.0

(see talk by G. Venanzoni and
all dedicated talks in the parallels)

Strong discrepancy in the SM predictions petween
data-driven methods (R-ratio in ete- — hadrons)
and lattice computation (BMVV collaboration).

Recent news:

1) Comparing different lattices in the
INtermediate window shows agreement,
out discrepancy with R-ratio result:
Darmeé, Girilli di Cortona, Nardi 2212.0387 7

e BMW (2021)
A CLS/Mainz (2022)
e ETMC (2022)
F—— RBC/UKQCD 2023
f—— Av. lattice 2023
F—— R-Ratio (Colangelo et al. 2022) -

227 229 231 233 235 237 239
aliVP x 101C

2) The CMD-3 data in ete- — mwt provides an R-ratio
result compatible with the lattice one.

11
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new particles [Franco Sevilla]

/'\50 L L | ' | %IOO— %\ PRL 131, |
507 &' LHCb (a) & | LHch (b) 1 Data
2ob e e RN H BH Rl B
: = 40F —— X(3960) _ S Seof ] B at
_ = 2 | —— D;(2460) D;*
X(3960) possible & | X,(4140) £ £ ! : | - Do
new tetraquark 3*f T e ] 2o It it R | i A1 1 Dienoos
— =t W e ] S| e T ST IR L LU R T D; (2760) D;
TH 3960) [ccss 0k Nonresonant DfDy 1 200 J L I TR I S ] ] D(3000) D;t
Wd)( ) [ ] 1 i f;.‘Ij,.l..x;.x.T,:_‘_;:_____:ﬂ_‘fl...w.i.‘.v.‘._,.A,. - * ) oD H‘ ] D*(2010)" D
[ ] 22 24 26 28 30 32 34 22 24 26 28 30 32 34 XX T5(2900) D
o 10 1 M(D; x7) (GeV) M(Dy 7*) (GeV) —— DxS-wave D
2210.15153 - Ay a4l T : : _ =
submitted to PRL | AT g, First doubly-charged tetraquark 7 (2900)™ " [c5ud]
4.0 4.2 4.4 4.6 4.8 . . — =
m(D; ;) [GeV] and isospin partner 7 ;’EO(2900)0 [csdu]

| $5@,,@@@ [FINE | New resonant structure with 46, 5.40 with isospin

NEW S 1o Tach | B3 | ) . 4 ith isos
PARTICLES — Nominal fit 4 constraint, candidate for 7, ,(4000)" [ccds]
NRU/y p) 1 " - : . — : : - : : —
PENALTY ﬁ%%Alfé)p _f Ft1rst pentaquark with ;T w F T oo o
Ch b {  strangeness S
2 D . o Background: _E ig :285: - -l’/T\iifuaznod)x ; :5: : :
$ 1 O O O O T"{Cfp I S C O V e r I n g n : _E E ngg_ NT77,,(4000) :5: ..... : :
) E I E 3RS\ - N E
FI N E J —; PRL 1.31, 031901 (2023), g
= submitted to PRL P
A e .
. 95 495 43 435 More details on Thursday & .
~ Our gnderstandlng of hadron ) [GeV] RN S et —
remains piecemeal - L
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Wlllls Lamb, JI’, - Almost entire mass of visible universe

i =p(0005)7
[ g B:=,(6087)°

- B,(5970)*0
. b b. d. f k i 6.0 B, (5912)° _5(5955b 'Bj§5840;+'° Z,(6097)"  A(6070)° B/ (6114)°
l g ven y INn |ng energy (o] quar SIn s ® Zb(5935) %,(6097) B/ (6063)°
~ -2 ]
NObe L@Ctl/” e nucleons 3
> 5.0 -
b 8 ) X(4700) X(4685)
vy — ® bg PN(4450)* ® x(4500) PN (4457 @ x(4630) : .
& a 4.5 i X(4274) IF’;V(4440)+ Tu(42200 u’ 4339
’ : 0 o cag) Py(4380)" Py(4312)" ® .5 (400" T9,,(4000)°
- = sl sl
ecem e = 4.0 ccqq 023542 ° Y
? ® cccc Ehoy T..(3875) X(3960)
3.5 1 ca 0c(3327)°
o ciag om0 o _
3.0 - D,(3000)°@ D;;(2860)* Ac(2860)* |110(3066)° =c(2939)° Tes0(2900)° @ T2(2900)
B bgqg D760y 0.(3050) (20230  @7ca(2900)° 0 .
) 0 . 4 0¢(3000) Zc 72,,(2900)
I o n 2.5 4 cqq 0,5274010. D3 (2760) ®p,,(2590)*
~ : : - D)(2580 X
50+ "exotics" observed since n oo
2.0

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Belle discovered X(3872) in 2003 .0 2L
= Beyond quark model

= Tetraquarks (ggqq), pentaquarks (ggqqq), 364@”@»@@

hybrids (g, qqqg), glueballs (gg) - FINIE

-~

Manuel Franco Sevilla Highlights from LHCb Slide 8
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ALICE: strange “H & Helium [Caliv, Ditzel]

(B

(Anti)hypernuclei with 4 baryons DiaAlgEY ALIcE

standard nuclei

) S R B I L e e BEBRE N [T T T T[T T T T [T T T T[T T T T T1 I I L
%J 20E- 4 ;\tl(;i P\(@rmgrézemv_ NEW Sy us ALICE Preliminary - <
(cD) 18 AH “H— *He+m +cc. — % E EE Pb-Pb, |5, = 5.02 TeV E Wlth d-quark
S ol palue; 60 - : T SHM using T, = 156 MeV
o E T i 1 (including excited states) ] replaced by
o 2 . ‘ E I il SHM using T, = 156 MeV |
5 10 | Bt 3 E (ground state only)
g head Ve ; : 1 - s-quark

6 -

4 Ny i -6 € T _

! ‘ lﬁ}é 4 ST | T z

g5 35 hothor hed hedhes S Ess T ser : [ 4 T 4 :

’ M. . (GeVic) - |2.070 AH e 1 AH 2.700 ]
I Relevance
v oo " ALICE Performance ] i T ]
% - 4 Pb-Pb, \{_ 502TeV b b4
Eg 105_ /\£[€[(3' AHe-%) He p 43 C'C;E I) || | 1 || 1 1 1 | ] 1 1 || 1 1 1 | | 1 ] ] ] ] | ] ] ] ] | ] ] ] ] ]m]:l‘[:]l];l‘[jl‘i&!;; ‘(]l];lJEEEE;;t:]l‘:)[l:l
8 b ocal pvaluer g o 7T 39215 3.922 3.9225 3.923 3.9235 3.922 3.9225 ;
<1 0% M (GeVic?) of strangeness in
0w = —
g T @ . . . . . . .
o I H
S B e Yield consistent with thermal model including excited states neutron stars

13 l l | ‘ ‘ I e Precision measurement of their mass using Run3 data

B POA .

e LA D T T % i — study charge symmetry breaking: BA(f\He) > BA(f\H)

30.89 3.9 3.91 3.92 3.93 3.94 395  3.96 3.97
M., (GeV/c?)
e+p+mn

A. Caliva, Highlights from ALICE, EPS-HEP 2023 24 [ 32

NB: see also LHCb hyper-triton observation
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neutrinos



status - open questions - T2K & Nova results [tagoda, Prabhu, Frank]

Current knowledge and open questions '

|

» precise measurements test the 3-flavor paradigm ©P.Denton |
sin2(A1,) = 0.307 + 0.013 o D . ——

Am32, = (7.53 4 0.18) x 107 eV? ol | | | |
sin®(f53) = 0.539 + 0.022 (S =1.1) (Inverted order) 1 FlAm3, /103 |

sin?(fy3) = 0.546 + 0.021  (Normal order) 0.45 [ | = =
Am2, = (—2.536 4 0.034) x 1073 eV2  (Inverted order) 0.15 P___—: : | : |

10 E
Am3, = (2.453 £ 0.033) x 107> eV2  (Normal order) N
sin(A13) = (2.20 + 0.07) x 102 0.04 F
9, CP violating phase = 1.36“:8:%2 7 rad 8 Hae : :
PTEP 2022, 083C01 (2022 : o~ ‘
(2022) | e /

. 0,, octant, mass ordering, CP violation ??? %= = =010 =20l 200

> Normal , Inverted 1
m; m R m- — |
m? A mgl |
: ! — Diferred |
s = i |
2 |

A m3,
: |
T — 7 O
2 A My, 5 +180° CP L
7 — —— ;R E— T2K Nature 580, 339 (2020) |
e M T '

Not covered by this talk: direct mass measurements, Dirac/Majorana nature of
neutrinos, origin of masses and mixing 3
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status - open questions - T2K & Nova results [tagoda, Prabhu, Frank]

|
Current knowledge and or ToK
VS. NOVA
| S S points - T2K data
* precise measurements test the 3-flavor parad §eersesmmnamiummriamenmmammmasn s histograms — predictions |
sin (912) — 0.307 + 0.013 0.8 §° both show a weak preference for NO T with best fit values
Am21 (7.53 4 0.18) x 1075 eV? "7 §« some tension in &, but remember: £ > E
_ b g M 30 F
s!n2(023) 0.539 +£0.022 (S =1.1) (Inverted order) 1 Current results are statlstlcally I|m|ted' ]/ T2K best fit :
Sin (023) — 0546 :t 0021 (Normal Order) 0.45 e AN SR A DN . pd PRSI G A 94 events :
Am3, = (—2.536 + 0.034) x 107> eV?  (Inverted order) 0%8 - if10: ConS|stent pre erence for the el % E
Am3, = (2.453 4 0.033) x 1073 eV2  (Normal order) , 31T/2 (-11/2) region, small preference 15 l# —;
sin®(013) = (2.20 & 0.07) x 102 0.04 for upper octant 10 }:.
0, CP violating phase = 1. 36+816 7 rad 0 dat ded in both : t| 5 ‘ NOVA +
STEP 2022, 083C01 (2022) i more data needed in both experiments! el best ﬂt 4#2
: : . ‘ | | Reconstructed Energy (GeV)
 0O,, octant, mass ordering, CP violation 7?77 . joint analysis T2K-NOVA in progress, : - Awigewonote SRR
7 — 7 —— results expected soon N NOVA —mNo
2 T - B
o e it — « T2K statistical update expected soon i Ve NG
m - —¢— |, ~--Now i
” N  new analyses from both expected 2024 ‘16 events| ... | -e-Du :
m 4+ & :" '''' —1 —
m 2 — i : ko S o ]
: 21 . / —— | -
. A”';l,zl — ____ « Both undergoing upgrade: : ‘ 1 T2K }
0 [P YR S T AT TN TR TN NN TN T T NI TR T T N .Y ¥
Not ) d b“ thT talk: di t - NOVA_ beam power — 9OO+ kVV ’ = = Reg;)énstruc?e%l Energ]y (Ge\/l).2
Ol covere y INIS talk: direct mass measuremen
neutrinos, origin of masses and mixing - T2K —Dbeam power — 1.3 MW, ND280 upgrade, SK-Gd
- . . n wwm - Goal: 30 sensitivity for CPV (T2K) and MO (NOvA) |
20

Gavin Salam EPS-HEP summary, Hamburg, August 2023


https://indico.desy.de//event/34916/contributions/142219/
https://indico.desy.de//event/34916/contributions/147061/
https://indico.desy.de//event/34916/contributions/147009/

T2K CP violation

Results - Jarlskog Invariant, /-p

_ . 9) . . .
Jarlskog Invariant, Jop = sin 0,3 cos” 6,3 sin 0, cos 0, sin 6,3 cos 6,3 sin ocp Jarlskog Invariant, Both Hierarchies
E.. |||||||||||||||||||||||||||||||||||||||1
g T2K Run 1- 10, 2022 Preliminary
O
O prior flatin 9,
421
. Introduced Jop as a measurable parameter = pror fat insin(B,)
. . .y s ©
to search for CP violation as it is PMNS S — — 1o credible interval
al

----- 20 credible interval

parametrization independent.

. Although Jp results depend on the choice of
using flat prior in gp/sin ocp, we still
exclude Jop = O (implying CP conservation)
at 90% credible interval.

» Preference for maximal CP violation still valid. m
ML A A B I I A e Ly Ly |l

-0.04 -0.03-0.02 -0.01 O 0.01 0.02 0.03 0.04
J = S 3C$351 oG 2523023Si no

Yashwanth S. Prabhu/T2K

-------- 30 credible interval o
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neutrinos at LHC & NA62 [Bernlocher, Ferrillo, Lazzeroni)

FASER directly observed collider neutrinos (v, ) for the first time ( 16 0) Tilted view FASERv Preliminary

New Summer 2023
result! *

FASERv observed collider v, for the first time (5 &)

Something different: Neutrino Tagging at NA62

Proof-of-principle of a novel method for accelerator

based experiments [Eur. Phys. J. C(2022) 82:465] NA62 Run 12477 Evt 2333361

Associate each v interaction to the
v reconstructed kinematically at
production (K*,t*>putv,)

Pristine access to neutrino flux SN D@LHC
Excellent v energy resolution: <1% Preliminory
pK= 77.3GeVIC
NA62 as tagged-v experiment 1 Signal NA62 preliminary Background NA62 preliminary
~1012 K*—p*v, per year Lo cwservedoverts | || 1| e
v, interactions in the 20 ton of LKr & ooz . 002 &
+ + i int _ 0 — g
K*and p* reconstructed in trackers = Niyy' = 0.231£0.02) Npgg =0.0410 ngg
T3. 6—-\> ; ; a —0.01 5\% C o B .
h 1t —0.005H o
Two tagged v candidates |~ . | L Neutral vertex candidate in SND@LHC
observed! . . L
= Distance between v interaction in LKr
and expected v position [mm]
Full details on B. De Martino Talk @ NuFact-23 20

Gavin Salam EPS-HEP summary, Hamburg, August 2023



neutrinos at lceCube [Resconi]

Cosmic Neutrinos

Event Rates in IceCube: : o ) % 4 B | TUm

For every 1 Cosmic Neutrino, The Galactic plane in neutrinos

~10° Atmospheric Muons [ , GRS
| ~103 Atmospheric Neutrinos | SR The IceCube Coll., Science 380 (2023)

07
. c
p % N "11()‘\\ 8
/ ' $? - 72) ) O
- | st gy ) 5 8
o 0 o o 0 o 0 o 0 £
(@)
1988 2000 2001 2011 2013 2018 2021 2022 2023 g @
Telescc;e in the AMKJ DA Atmo;Jheric lceabe Astrop?ysical First;urce Gla;ow Second_Source Third?ource _
Ice Envisioned Completed Neutrinos Completed Neutrinos TXS 0506+056 Resonance NGC 1068 Milky Way RS < oS AT SN PRTST SCAIRESC PRSI ey T T eSS AR SRS AL SOl
Detected Discovered Identified Neutrino Identified Identified R et e e e e e e R . [ | U )
\dentified v Analysis Expectation - — . l P
st —___/ . A J = T— — X
Christian Haack (IceCube) 0° ; e x p e C a 0 n

Weigt t

0.0l
2

= =
(6,18,
[+ -]

> [
WO ZEIC-T

Galactic Coord.

_>observationy [:¥

o

Latitude | o] Latitude |b] Latitude |o] Latituae [Pb] Latitude |D]

v ¢
0 ‘
P — e Ty e - e o R, B Lol re o> g 5 Sy = A L T A\ i Az o Lo sRA =5 =2y i e - % _ Lo\ ST - i Tl DN o s RN S e PR,
o 2 * 2T > i ¥ e s G - A 2 — o 2 s <7< e _As — v > 3 - i B¢ S ~ Py N -~ AW D

= - =7 = S -

_ =~ , . - - _ | . . ) . ~.

0
_\
0

Galactic LohgitUde [N

Elisa Resconi | 24.08.23 Global significance 4-50

Paul de Jong (ANTARES)
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Astrophysics, GW, DM



NANOGrav et al: correlation of pulsar fluctuations v. angle [Mitridate]

Evidence for Gravitational Wave Background

NANOGrav:
68 pulsars, 16yr of data

~3-40 significance

EPTA + InPTA:
25 pulsars, 24yr of data

~30 significance

Gavin Salam

Agazie et al. [2306.16213]

Lt | | | | I | | | | ] ] ] | | | | I | | | | | | i
0 30 60 90 120 150 180

Separation Angle Between Pulsars, &, [degrees]

Antoniadis et al. [2306.16214]

PPTA:
32 pulsars, 18yr of data

~20 significance

CPTA:
57 pulsars, 3yr of data

~4.60 significance

EPS-HEP summary, Hamburg, August 2023

Reardon et al. [2306.16215]

#
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Xu et al. [2306.16216]
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Nanograv

. GW Frequency [yr] 100 There are 19 phase shifts with noise-marginalized S/N

greater than observed, withp = 5 X 10—5

10—14 -

https://iopscience.iop.org/article/10.3847/2041-8213/
acdac6

1071° ] === Best-Fit SMBH Binary Model
] === SMBH Binary Model (GW-Only)
_ - a=2/3

2 | T | 3 % 10?
GW Frequency [nHz]

Favours more common, more massive
black hole mergers than in current models
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dark matter [von Krosigk, Althiiser, Rischbieter]

Dark Matter and Axion Searches - Belina von Krosigk

Most recent results >1 GeV: LZ, XENONNT

UNIVERSITAT
HEIDELBERG
ZUKUNFT
SEIT 1386

XENONNT, Phys. Rev. Lett. 129, 161805 (2022)

LZ, Phys. Rev. Lett. 131, 041002 (2023)
XENONNT, Phys. Rev. Lett. 131, 041003 (2023)

XENONNT

. _ — S3mKy 10 g
Dedicated talk: | als — 1B¥e
Latest results from the XENONNT experiment
. ar weak
Lutz AlthUser Jominating — o
8/22/23, 8:50 AM, TO3 Dark Matter shape! 1 g 107
Q
7
. b
- =
~ o -46
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10 E
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2 E o o = ° LY - — - > TP R—. >
> O — ® o .0'. e * : 2. ot ......‘... ..0.0.0... _ e oo ..l
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Dedicated talk:

4 Status and Results from the LUX-ZEPLIN (LZ) Experiment

Gregory Rischbieter
8/22/23, 9:10 AM, T0O3 Dark Matter

Sensationally low electron-recoil background (and amazing field cage)

Power—Constralned L|m|t deflned usmg rejeetlon power

D. Baxter et aI

PN > - - Lae 2 e
= —
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Recommended convent/ons for report/ng results from d/rect dark matter searches
Eur Phys J C 81 (2021) 10 907 »
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Hubble tension [Liske]

Hubble tension alleviated?

] — P]‘dll(ik Composite Milky Way Globular Cluster Giant Branch CMD
3} - TRGB — Ho — 50 i [
u I k%) = (Cepheids . * . € L1.75
8 Planck = Lensing ’ A ) t
A DES+BAO+BBN " : [+ »
_-4;} = GW Sirens 6,0 % ¥ T -
THERE ARE. THREE | [ MEASUREMENTS OF STAR | | MEASUREMENTS OF THE | [ AND DAVE, WHO HAS A 2 Miras . ‘ '
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THEY ALL. DISAGREE. KM/S/MEGAPARSEC. kmosa GALAXIES ARE 2 Cepheids S eAES) 050
) \ REALLY BOOKING IT? E epheids ~20 . - i :
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% ) : 1spe . XEMUEY ., . t
\ — > he . ~ H A ) 0.00 ]
A e —3 B 2
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sof 4 -
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— epheids
=1 * |
@ 70 + *_ TRGB | ;
9 CMB g
K HKP ] 2 3 — CMB
< 80.01 T Y Distance Ladder < 65} |
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S T 77.5 - B CHP SHOES ol 1 | | | 1
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< % . I I Year of Publication
o v 75.0 1 {
v & T.¥ ———y
£ 0 N -
+ 0 Il
S o 72514 & ﬂ {{f
0 O H a “The Tension”
© 2 70.0 1 pe WMAP9 _ 5 30 1 inh3.5 million
c T wMAp3 L _chance it's
L o WMAPS5 + just statistics
S I B e § by So, wh he Hubble Tension? We d k
s el -~ : 0, what causes the Hubble Tension? We do not know.
X P13 816
g 65.0 A
= B Riess & Breuval (2023)
2000 2004 2008 2012 2016 2020 2024 _
Publication year Credit: D. Kenworthy
Need to wait for more bright GW sirens?
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Euclid first light, In the past few weeks [Liske]

EARLY COMMISSIONING TEST IMAGE, VIS INSTRUMENT

it: ESA / Euclid / Euclid Consortium / NASA
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Future neutrino & GW telescopes, axion searches [etc.]

Dark Matter and Axion Searches - Belina von Krosigk

Axion searches at DESY: status

e | Ne future neutrino telescopes
ALIPS Il data taking started in May 2023 ! gl R
Dedicated talk: - + Maddalena Cataldo (RNO-G)
b + Adriano Di Giovanni (NUSES)

Isabella Oceano
8/24/23, 9:45 AM, TO3 Dark Matter

) . . “ — Barrier o t’.'-,'-.-.f,‘-_.' e h . . H k
W \XO first data takina of babvlAXO in 2029 ? Christian Haac

KM3NeT

THE NEXT GENERATION IN EURQPE: THE EINSTEIN TELESCOPE Gristiano Bozza GVD

Rastislav Dvornicky

» 10km-long arms in equilateral triangle
design (underground for seismic isolation)

(]
20000000

+ & new projects
proposed in China,
(TRIDENT, HUNT,

» two cryogenic detectors (LF and HF)

> site studies ongoing in EURegion Meuse-
Rhin and Sardinia

> bid books by 2025 (at the earliest)

C X
» ETPathfinder in Maastricht IceCube
Gen2

o000 Marek Kowalski

?

@ @SouthPole

,_.

<
N
w

Strain noise [1/Hz!/?]
Redshift

Median source
Best 10% of sources
== Optimal source

Kalogera et al. 2021: arXiv:2111.06990 100 10 100 1000 10000

Frequency [Hz] Total source-frame mass [M]
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future neutrino experiments

To suppress the systematic uncertainties

e cross-section measurements: LBL near detectors, MINERVA, MicroBooNE
- need to improve knowledge of v_ cross-section, nuclear initial state, final

state interactions «— transverse kinematic imbalance variables
—s better interactions models PRC 94, 015503 (2016)

« movable near detectors in DUNE and HK

yper-Kamiokande

A DUNE Hyper-Kamiokande

NEUTRINO

0.15 -

(:] v, flux (AU) -1

— 8p=0° NH

. " beam * baseline of 295 km — small matter effect
* very long baseline — large mass effects,

° - 1 T - 0p=0°%MH .
removing of degeneracy | _ narrow band beam and off-axis technique ol e e ]
broad band beam — covering full oscillation | e gikd rm 2 A’u 1] beams: direct measurement — CC QE events, most events close to ! e

- J S T les) F éﬁ%‘.i;% 1e decay tunnel: ENUBET, Nt oscillation maximum
period s T Bk S Seh EPJ C75 155 (2018) £2r detector: !
- s L/ NN arXiv:2308.09402 — * !
* large LAr detectors. — imaging and calorimetry /. o R neutrino beams: ESSNUSB, Hyper-Kamiokande Detector 258-kt Water W S .
* movable and on-axis near detectors to NS L5 T e EPJ. ST. 231 (2022) 37 Cherenkov e s
constrain systematic uncertainties : LiquidO, Theia (fiducial mass 186 kton)
 phase 1: 1.2MW beam, 2x17kt (2x10kt fiducial mass) Far Detector modules 4 (2021) 273 EPJ C80 416 (2020)
. phase 2: two more modules, - * near detectors: upgraded ND280
EZMW beam. ND uoqrades T T - new 1kton scale Water Cherenkov (IWCD)
5 ki L - S with off-axis angle spanning orientation
i ' . (site investigation and facility design on-going)
—~ 0.10 —— 8cp=90° NH _
; e Ocp=270° NH
" Far site:
Access tunnels —
I . completed
0.00 oo N ‘ .
0 2 ey 8 i po of the Dete‘Cfo; Cavern — Laver excavation
Far site excavation 75% complete, civil construction to be (14th March 2023) N progress

completed in 2024, detector construction underway 21
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Huge activity geared to near, medium-term & distant future

- Yol
SESSI0N
T09 Higgs Physics

® Aug 21, 2023, 9:00 AM
? Horsaal B (Historic ma

Higgs physics with ILC

Horsaal B, Historic main buildir

Higgs self-coupling measure

Horsaal B, Historic main buildir

Determination of CP-violatin

Hdérsaal B, Historic main buildit

Probing CPV mixing in the H

Horsaal B, Historic main buildi

Higgs physics opportunities

Horsaal B, Historic main buildn

Higgs self-coupling measure

Horsaal B, Historic main buildir

Higgs precision physics in €|

Overview of ATLAS Upg

Audimax, Universitat Ham

ATLAS ITk Pixel Detecto

Audimax, Universitiat Ham

The ATLAS ITk Strip Dete

Audimax, Universitidt Ham

The Silicon Vertex Detec

Audimax, Universitdt Ham

Development of the time

Audimax, Universitdt Ham

Overview of the ATLAS

Audimax, Universitat Ham

The LHCb VELO detecto

Audimax, Universitdt Ham

ALICE 3: a next-generation heavy-ion detector for LHC Run 5 and beyond

Audimax, Universitat Hamburg

Characterization of a 180nm CMOS pixel sensor prototypes for the CEPC vertex detector

Audimax, Universitat Hamburg

ALICE ITS3: the first truly cylindrical inner tracker

Audimax, Universitdat Hamburg

The LHCb Mighty Tracker

Audimax, Universitat Hamburg

Including radiation damage effects in ATLAS Monte Carlo simulations: status and perspectives

Audimax, Universitéidt Hamburg

Precision Timing at HL-LHC with the CMS MTD Endcap Timing Layer

Audimax, Universitdt Hamburg

Towards the validation and assembly of the CMS MTD Barrel Timing Layer

Audimax, Universitat Hamburg

Nicola Nicassio [ |

16:00 - 16:20

Xinhui Huang & |
16:20 - 16:40

Artem Kotliarov

16:40 - 17:00

Karol Hennessy U |
17:00-17:20

Marco Bomben

17:20 - 17:40

17:40 - 18:00

Simona Palluotto [ |

18:00 - 18:15

RD53A Quad Modules Production and QC for the ATLAS Inner Tracker Outer Barrel (OB) Demonstrator Yahya Khwaira @ |

Audimax, Universitiat Hamburg

18:15 - 18:30

Alexey Shevelev & P
18:45 - 19:00

e - e e e 14 Upgrade of the CMS luminosity instrumentation and the Fast Beam Condition Monitor for HL-LHC ‘
these screenshots only a tiny

fraction of the week’s talks
about the future

Higgs physics prospects at | Audimax, Universitat Hamburg

Harsaal B, Historic main building 10:36 - 10:54
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Detector & accelerator structures & roadmaps [Garutti, Contardo]

https://cds.cern.ch/record/2800190/files/146-138-PB.pdf

CERN Council

1]

Laboratory Directors Group <==) CERN SPC

t

Expert Panels

High-Field Plasma / Laser

) RF Structures
Magnets Acceleration Related fields
and
facilities L
Muon Beams Energy recovery
Linacs
TF8 in ECFA roadmap: Integration
Mechanical support and structures, cooling, magnets and management of radiation environment
no DRD collaboration proposed at this stage - relatively different topics and communities
Accelerator Particle physics with existing kernel at CERN and/or forums £ FF
R&D Community Community 5 & Rk
fqg ‘i o§ ) 43? q{’?"?é °§§ ggg}\
FE7e288PF56 858 8854554
DRDT8.1 Develop novel magnet systems DRDT <2030 2030-2035 ey 2040-2085 >2085
Steinar Stapnes - Accelerator R&D DRDT 8.2 Develop improved technologies and systems for cooling . Conductor development o e 006 o090
DRDT 8.3 Adapt novel materials to achieve ultralight, stable and high agnets Dual solenoid 81 P
- —— — —— — —— — m— — ——— — precision mechanical structures. Develop Machine Detector " i PY ®
Interfaces. Gas cooling 82 [ N e O o 00
DRDT8.4 Adapt and advance state-of-the-art systems in monitoring Cooling oy o i ° P
including environmental, radiation and beam aspects Gooling tubes 82
8.2
ecs 52 il
. o (e Non out-gassin: 83
DRDT 8.3 relatively specific to systems artweiont o3 oo eoeoo e oo
. o . UL cryostat 83
* needs are at this stage considered in Menicss Fesdths i © o 88 o eoo0o oo
oveable vertex tracker .
specific DRD proposals e s £ o e o oo ‘o
» nevertheless a community survey is on-going e o ey . - H
to investigate opportunities for a joint effort wontoring  MEHG 81 o Y e
o 4D BIB 8.4 f
on common aspects, such as materials, Radiation igh evl 84 O
. : Polarization A 84 . . .
assembly techniques... and also DRDT8.2 on e rvewsy oriedemse - S B
cooling
. Must happen or main physics goals cannot be met Important to meet several physics goals Desirable to enhance physics reach R&D needs being met
32
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ECFA Early-Career Researchers Panel [ilg]

Gavin Salam

Concluding words

Young panel with young people

e Panel has self-organised and is active
with several working groups

e Just had our first large member renewal E . -
Keep in touch with us T l.l.- "1

Future Colliders for ECRs event

e Our webpage to find your country ECR representative

e ecfa-ecr-organisers@cern.ch

e Subscribe to ecfa-ecr-announcements e-group to get notified about our
activities!

Consider joining us when a panel slot becomes free in your country!

EPS-HEP summary, Hamburg, August 2023
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Theory Is an essential part of the future too!

Latrice QCD

m o CoONCLUSIONS

CONCLUSIONS The StrUCtU re of Hot QCD matter theOry (in a broad acceptance)

4\"3\3

, Fo XY n 1 ! pQCD Hadr chemistry Kadanoff-Baym/Boltzmann

tf‘) h ,',' ¢ ,4 p ,‘:'.'

" . » ’ % ‘..\ @ ' .‘b" ﬁ‘(a\l

Trying to A ""’X | .&:’ *
”\% 3

—

~  Nojustice to the field!

» Key input for flavor physics. FLAG is your friend! [http://flag.unibe.ch/2021/]

» “Very Easy”: meson decay constants » “Very hard”: K — 7 and €' /¢
[+

Ad5/CFT

”*Ur

HQT

”
" catch up Ve ThQFT
models
» “Easy”: semileptonic decays (p ) NRQCD
* 2
Lattice QCD %o
v Renorm. ’3,
group I 1’ %
o

» Still need to understand how to many things!: QED corrections to hadronic processes! Little room | S Q;;.

» Enormous progress in determination of PDF’s: Soon useful information for some kinematics! for your G@

» Large activities understanding multi-particle systems and resonances i own model || Fluid dynamics
- g (hurry up)

19/19

-—\ Kinetic theories
Stoch. process

-

Kinetic models

And many more...

But... Reaching new bottlenecks for large multiplicities

proud outlier

38

2-loop amplitudes beyond 2 — 3 o ———

Real radiation far from trivial (numerical infrared treatment)

N3LO beyond Drell-Yan like processes require significant developments

Higgs Pair Production will be fundamental : more work needed

Need a more rigorous treatment of TH uncertainties

ICIFI

UNSAM Standard Model and Higgs Theory Daniel de Florian 25
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Future e*e- colliders [Benedikt, List, Marchiori, Foster, and many other talks]

They fall into two classes

FUTURE
CIRCULAR

Each have their advantages

Circular e+e- Colliders
FCCee, CEPC
length 250 GeV: 90...100km

ru?

high luminosity & power efficiency at low
energies

multiple interaction regions
very clean: little beamstrahlung etc

Long-term vision: re-use of tunnel for pp
collider

technical and financial feasibility of required
magnets still a challenge

DESY. | Status of e+e- Higgs Factory Projects | Jenny List, 24 Aug 2023

— —

PED studys

arimonise work of different
pecific efforts

Interplay between (HL)-LHC and future Higgs
factory (e.g. include LHC potential on high-pT
measurements and EFT interpretations)

+ ldentify specific topics where concrete work
should be organised

* Requirements on accuracy in theoretical
calculations and parametric uncertainties

Created June 2021

Conveners: Jorge de Blas, Patrick Koppenburg

(Juan Alcaraz) Jenny List, Fabio Maltoni,

Giovanni Marchiori

+ Monte Carlo generators for e+e- precision

+ Software framework
+ Fast simulation (and its limitations)
* Reconstruction

FCC Feasibility Study — status summary

COLLIDER

Linear Colliders The first half of the FCC Feasibility Study will soon be completed with the mid-term review

ILC, CLIC, C8, ... Topics addressed: Infrastructure & placement, Technical Infrastructure, Accelerator design FCC-ee and FCC-hh,
length 250 GeV: 4...11...20 km Physics, experiments, detgctors, Organlsatlon and flpanC|ng, En.wro-r?men'.cal |mpact-, socio-economic |mpac'f

. o o _ * End October 2023: Review committee reports available to Scientific Policy Committee and Finance Committee
high luminosity & power efficiency at high 20 -22 November 2023: SPC and FC review meetings on mid-term review
energies .

2 February 2024: CERN Council meeting on mid-term review
longitudinally spin-polarised beam(s)

Focus so far: identifying best placement & |3
3D underground civil engineering.4s

Prevessin site
* FCC-ee 4

0 new placement
e-injector on CERN

Long-term upgrades: energy extendability
same technology: by increasing length

s solutions, major

or by replacing accelerating structures with

advanced technologies stwork operator RTE.

RF cavities with high graas - . . .
o ¢ & technical actors and in close cooperation with

ned; at departmental/cantonal and local level. Direct exchange
bhcerned by surface sites. Environmental studies ongoing.

e‘\“\“g

Hybrid Asymmetric Linear Higgs
Factory (HALHF)
B. Foster, R. D’Arcy & C.A. Lindstrgm

Ve
N, 4’\_‘\//\
2)
A :
o
>
L5752

WG3

~~o Analysis Detector (R&D)

Methods

+ Inform/provide guidance to detector R&D Facility length: ~3.3 km

. . Turn-around loops
community on needs of future ee factories P

EW/top Higgs factory (31 GeV e*/drivers)

Positron Damping rings
source (3 GeV)

Interaction point
(250 GeV c.0.m.) )
l.-

 DIIDIDIDIDIIIDIIDIIIIDIIIIIIIIIIIIIIIIIIIIIDIIIDII, e”
e UL ] F R o == |
=
RF linac
Beam-delivery system - .
Beam-delivery system Positron transfer line (500 Ge\); ey) Plasma-accelerator linac (5GeV &)

with turn-around loop (31 GeV e) (16 stages, ~32 GeV per stage)
(31 GeV e¥)

Driver source,

RF linac (5 GeV) RF linac
(5-31 GeV e*/drivers)

+ Foster interaction between detector R&D groups
and future collider PED studies, minimising
duplication and injecting technological realism
into conceptual studies

Electron
source

Scale: 500 m
Created June 2021 Created May 2022 (after conclusion of works

of ECFA Detector Roadmap Task Force)

Conveners: Patrizia Azzi, Fulvio
Piccinini, Dirk Zerwas

Conveners: Mary Cruz Fouz, Giovanni

Marchiori, Felix Sefkow B. Foster, EPS, 8/23

https://arxiv.org/2303.10150 1

The ECFA study on future ete- factories - 24/08/2023
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EU citizens’ interest in new scientific discoveries Is high”

Interest and knowledge

New medical Environmental New scientific discoveries and
discoveries problems // technological developments ‘\\
Others areas f’ |
Culture & Arts - ( ) |
\\ J}H
Politics - (75%) \ |
Interested Informed Interested Informed Interested Informed

Sports news - ( )

Eurobarometer (2021)

(CERN )?J
WA
Vet A

g \

A. Godinho | EPS-HEP 2023 25/08/2023 4
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looking forward to
EPS-HEP 2025



