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CE/RW AMBER facility is a successor of the COMPASS in a long row of ‘060-
\ Experiments which took place in the EHN2 experimental hall of the Apparatus for Meson and Baryon

/77 Experimental Research

CERN North Area Laboratory (aka CERN-Prevessin or CERN Lab 2)
NA4C EMOC NMCC SMQC COMPASS AMBER

CERN Accelerator Complex
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cw AMBER Science Question 1000

Apparatus for Meson and Baryon

NS S A COMPASS & CO Iegacy Experimental Research

A Proton spin crisis is over: much more precise dat@ qnn Bthere is a very clear recipe to fill up the
missing part of the proton spigangular momentunC 3D case€C TMDs and GPDs

A Huge progress offiransversity
A We found ourselves in Precision phase (AlessaBdazhetta
A More data to come in the next years from COMPASS8H RHIC and later fro@eiC

and EIC
Proton SPIN can not be considered as a main
« Exploration 2002 AMBER Science Question because of:
eparton-model theory A Proton spin and structure are quite well
«first measurements known nowadays
B olidation 2012 A A number of high luminosity programs
B D [ ctorization (Jlah EiG EicQ will provide data in a next
*many consistent measurements years _
«Precision 2022 A Everything what can be done elsewhere
‘ o «full-fledged global analysis but at CERN must be done elsewhere
prrrfl *precision measurew A Wider physics program to attract new
Precision groups
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Location, environment and basic featured of the enterprise: 2000

- CERN North Area (aka CER&VessinLab 2) Apparatus for Meson and Baryon
- Fixed target facility using secondary SPS beams extracted on the ground level Experimental Research
- Strict environmental requirements no additional radiation to public
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cw Setting up of the strong physics case for AMBER facility was— 000
. greatly simplified by uniqueness of the CERN SPS AMBER/EHNZ ‘o Vesn 2nd garvon

rimental Research
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Basic features of the AMBER/EHNZ2 secondary beams (CERN SPS 400 GeV primary proton beam):
- Hadron+£ beams, momentum range 50250 GeV, up to Flsec

- Muon+/- beams, momentum range 50250 Gey up to 5x10/sec

- Electron/positron beams 260 GeV, up to Fldsec

High energy/High intensity Pion+/and Kaon+f beams are UNIQUE to study UNSTABLE Particles Structure.
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cw
\
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Taking into account unique meson beam opportunities
at EHN2 we Identify AMBER as a key contributor to the study
Of the Emergence of the Hadron Mass Phenomenon

How does all the visible matter in the universe come
about and what defines its mass scale?

Great discovery of the Higgs-boson unfortunately does not
help to answer this question, because:
V The Higgs-boson mechanism produces only a
small fraction of all visible mass
V The Higgs-generated mass scales explain
neither the Ahugeo
masslessness6 o f t he pi on

p-r ot on

As Higgs mechanism produces a few percent of visible mass,

AMBER science questions
Emergence of the Hadron Mass Phenomenon

1000

Apparatus for Meson and Baryon
Experimental Research

Pion Kaon
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Proton
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e M, ~ 140MeV o My ~ 490MeV o M, ~ 940MeV

e Spin 0 e Spin 0 e Spin 1/2
o 2 light valence e 1light and 1 “heavy” e 3 light valence
quarks valence quarks quarks

Higgs generated masses of the valence quarks:
M(U+d)~7 MeV M(U+S)~1OO MeV M(u+u+d)~10 Mev
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Where does the rest comes from (EHM phenomenon)?
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EHM phenomenon

What are the underlying mechanisms?

Intuitively one can expect that the answer to the
guestion lies within SM, in particular within QCD.
Why? Because of the dynamical mass generation in

continuum QCD.

QCD agree

® p=163
@ (=213
® =225
® =237

Dt dz2y LINZ LJ
continuumand lattice

0 1 2 3
k [GeV]

Truly fAimass from nothingo
Initially massless gluon produces
dressed gluon fields

dhas$ ildicton that is large at infrared
momenta

Dynamical mass generation in continuum
guantum chromodynamics

4 J.M. Cornwall, Phys. Rev. D 26 (1981) 1453

¢ ~ 1000 citations

Il n order to Aproof o t hat OCD under|

to compare Lattice and Continuum QCD calculations with

experimental data by measuring:

1. Quark and Gluon PDFs and PDAs of the pion/kaon/proton

2. Hadronds radi

3. Excited-meson spectra

07/06/2024

(confinement)

OlegDenisov

1000

Apparatus for Meson and Baryon
Experimental Research

As quark can emit and absorb gluons
It acquires its mass in infrared region
because of t-hhass-gl uon
generationo mechani s
%or emergent) mass of hadrons must

» dominated by gluon component
g gener ateso

':_-_,_' ' [ ' I ' [
m - B EeE a
0.4 Rapid acquisition of mass is -
9, eﬂgr:t of gluen doud
= 4
= —m = 70 MeV 7
—m = 30 MeV J

—m = 0 {Chiral limit)

i es WOmenon

0 1 2 3
(Constituent quarks) p[GeV]

Dressed-quark mass function M(p)
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Mo EHM phenomenon 2000
\ Is it enough to study the proton to understand SM? Apparstus for Meson and Eanon
N/ S Experimental Research

Mass Budgets

proton 5%

The answer is obviously NOT (SM paradigm):
A proton is described by QCD é 3
A pion is also described by QCD
and 1 valence antiquark
A expectm, & 1l.nbé but, mmdsk/mad

Proton and pion/kaon difference:
A In the chiral limit the mass of the proton remains
basically the same
A Chiral | i mit mass of pion and
(Nambu-Goldstone bosons)
A Different gluon content expected for pion and kaon
A Contribution from interplay with Higgs mechanism is
different

pion 95%

kaon 80%

Thus it is equally important to study the internal structure and dynamics proton 94%
of pions, kaons and protons

W chiral limit (EHM) ® EHM+HB [ HB
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cﬁw AMBER physics program ‘060-

\

Apparatus for Meson and Baryon
N/ Experimental Research

Questions to be answered:

A series of workshops entitled
APerceiving of the E
AMBER@CERN( SPS) 0:
https://indico.cern.ch/event/1021402/

AMass difference pion/proton/kaon
AMass generation mechanism (emergent mass .vs. Higgs)
Alnternal quark-gluon structure and dynamics,
especially important pion/kaon/proton striking differences
Methods:

DrelrYan ¢ompl to Prompt Photon Production Diffractive scattering Elastic scattering
Sullivan) and/v

K}:eam X - Pheam

Hy(Fy) N - q y :
(k) h,
0 X PR

i

7 4

\\ _ @QQO\\ - /K

/_04/7—"”__7. versely i ‘>2_,~””,.‘1.‘. g q
S H polarized : Y, —) :

5, o o (5 F

7 S

ﬁ;,N i ANt ..
< J
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Apparatus for Meson and Baryon
/77 Experimental Research

CE/RW General AMBER timeline ‘00'0-

Conventional and Improved hadron Improved hadron beams, conventional muon
beams, conventional muon beam beam

R
Y N
Phase-1 (v Phase-2 {3
Proton Radius Measurement High precision strange-meson spectrum
Antimatter production cross section Kaon and pion charge radius
Pion and kaon structure (PDFs) via DY and Kaon induced Primakoff reaction
J/Psi production Prompt Photons Production
Phase-1 Proposal approved by RB on 02/12/2020 Phase-2 Proposal submission in the beginning of 2024
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E?‘W Pion inducedrellYan at AMBER ‘00‘0‘

Status of the knowledge of the Pion structure
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Pion structure status:

Scarce data, poor knowledge of valence, sea and glue basically unknown
Mostly heavy nuclear targets: large nuclear effects

For some experiments, no information on absolute cross sections

Two experiments (E615, NA3) have measured so far with both pion beam
sign, but only one (NA3) has used its data to separate sea-valence quark
contributions

Discrepancy between different experiments (i.e. NA10O, E615)

Old data, no way to reanalyse them using modern approaches
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From: E615, PRD 1989
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Pion structure in pion induced DY
Expected accuracy as compared to NA3

Studying of the di-muon angular
distributions (¥ Hhw) provides a direct
input to the EHM

Probing valence and sea quark contents of pion at AMBER‘OUO‘
\ Expected statistics 8 to 20 times higher than available
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eXy=0" “—¢ . only valence-valence

+ _
@ Ys=406" ¢ — ™ ¢ no valence-valence

@ Collect at least a factor 10 more statistics
than presently available

@ Minimize nuclear effects on target side

e Projection for 2 x 140 days of
Drell-Yan data taking

e mt tom 3:1 time sharing

o 190 GeV veamns on Carbon target
(1.9A7,

o Improvement of shielding to double
the intensity is under investigation

Experiment Target type Beam energy (GeV)y  Beam type  Beam intensity (part/sec) DY mass (GeVic®) DY events
+ 7
E615 20 em W 252 " 17.6x 10 405 -8.55 3000
n 18.6% 10 30000
+ 4 7 4
30cm H, 200 8 2010 4.1-%.5 40
NA3 : n 3.0 % 10 121
+ T
6em Pt 200 T 20x10] 42-85 1767
n 3.0 10 4961
286 _ 4 42-85 7800
yl
120cm B, 140 " B3 1 435-85 3200
NAID
186 42-8.5 49600
12 em W 194 o 65 = |U-'r 407 -85 155000
140 435-85 29300
COMPASS 2015 ; - b 35000
COMPASS 2018 | 10¢m NH; 190 m 7010 43-85 52000
R
100 [ - L7 10 43-85 (21700
T 40-85 31000
43-85 H7000
190 ¥
AMBER : tooss oo
. . 43838 B300
e 190) " 0.4 %10 A0_B5 11700
~ 43-85 24100
q 7
190 4 1.6 = 10 40-85 32100
\___J \ v,

Sea quark content of pion can be accurately measured
at AMBER for the first time
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Isoscalar target 4 Both positive and negative beams <+ High statistics
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o _Q T transversely it
; S jd. polarized y,: ;5;:* Experiment Target type  Beam energy (GeV) Beam type J/i events
& 2 A gluons = 4
Qx_/é}. a 3999.)/} 150 T 601000
q N & NA3 [76] Pt 280 T 511000
. * 131000
Cheung and Vogt, priv. comm. 200 i 105000
Collected simultaneously with = F £789 (129, 130] Cu 200000
DY data, with large counting £ T JAp 7 +12C 190 GeV o Au 800 P 110000
rates %U- i Be 45000
= — — Tot Be
)
Physics objectives: c10°E — 99 E866 [131] e 800 P 3000000
- — aq Cu
A Study of the Jf (charmonia) ! Be 124700
: i T Al 100700
pro_ductlon rﬂ.eCha.m.Sm.S (ggl NASO [132] Cu 450 p 130600
fusion vs qni annihilation), ol Ag 132100
comparison of CEM and - W 78100
NRQCD NAS51 [133] p 450 p ;?;%
A Probe gluon and quark PDFs : HERA-B [134] C 920 b 152000
f 1 PRV T TR T TN (N TN SR S N T SR S N —"
o pion < SF COMPASS 2015 110cm NH 190
(arXiv:2103.11660v1 [hep-ph] S F I COMPASS 2018 ’
22 Mar 2021) 5 Op———
- 75cm C 190
M _ L 1 1 l L 1 1 l 1 1 L l L 1 L l 1 1
A v (2S) signal study, free of 02 04 06 08 x AMBER
feed-down effect from G, G,
Improved CEM, CT10 + GRS99 global 12em W 190
fit for proton/pion
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Pion induced/ at AMBER
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(f/\g\\/ Q = S(QQQ"\’\ Q 9 : "
N 0 el A0 Model dependence of the [J/production cross section
LI, oo Q.
%i/é) ) 33999')(’
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SMRS vs JAM fits: strong dependence on the PDFs
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E&W Gluon distribution in the pion through Jproduction

Apparatus for Meson and Baryon

N/ S Experimental Research
Cross section (ICEM) Polarization(ICEM) snr comui 2020
% Jy p +2C 190 GeV o _ )
2 — BothxF-dlstrlbu_tlon % | iy ssC190Gov
B10PE — o0 and polarization 051
C — 0q
depend on the _ /
relative amount of Opp
10¢ of quark/gluon
content _0'5__ — GRV
— JAM
S I o 02 04 06 08
LE O;; T % % l I dza S é. U -I-.Z U, frea U IVdO_J/’t,b ) ACS ) 9 o
¥ 02 04 06 08 % 1.2¢1.8 M J and aq A0
ZOC 30 k|— Q @ Fromgg — J,=+1 - A= -1

@ Fromgg — J,=0 - A =1
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AMBER (kaon inducé&dellYan and J/Psi production)

NS Extremely important to compare the gluon content of kaon

and pion (EHM)

A ldentify the kaon component with the CEDARSs
A positive beam (K = 1.5%)

Nb of events25 000 K

A negative beam (K = 2.4%)

A Expected statistics
A 210 days of positive beam (K+)
Atrn RIF&a 2F yS3lGArgds
A CEDARSs efficiency: 60%

] ‘190GeV o (e 12)|

1900 V K-+A= lZGRVPlllCl‘ldl 1(=0300M 15L.0
M

= Tot
=g

— aq

[

|

1
" Conventional beam ! § 10
< 5k
—\*L\i g4 4 |- £
- —5_
K . =
£0.8f _ g
~~ . b
X *  AMBER ‘\\\
0.6f o Badier 1980 L]
= continuum Cui s .
04t - IQCDLin 1 C

00 025 050 075 10
X
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32000 K

E ‘190 GeV K+ + (A= 12)]

= Tot

= 09

— aq

190 GeV K+ + A= 12 GRVPII /CT14nlo K=0.300 M=1.5
slanbialaa Galivalnalini lia li

@1(5): I

5 0 44—+ % % % {
S |

%0204 06 08 x,

Projected statistical errors after 280 days of running,
compared to NA3 stat. errors
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e Quark content in the kaon:
K*(us);

K(us)

* Production cross section for K* and K-

K™ (us)+ p(uud) gg+[———]+[u

Ktand K -induced J/ cross sections
direct access to the kaon valence PDF

J/i — access to the kaon valence PDF
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Flu*u” +[EKu”+u"ﬁ"+sK§”+§Ks”]
S v 5 S 5 S 5 S S s

J

o v

val-val

* The cross section difference isolates the val-val term:

S. Platchkov

val-sea

sea-val sea-sea

o(K)-o(K*)xu'u’

doldx , (nb)
=

K" beam

i | 80 GeV K+ + (A= 12)'

1

E B0 th\" K.+| +A= ]|2 SMR|S-2 ."Cll']‘llﬂu |K.=01U|0 M=1 iS L=d}.
~ 40
20k
I'-E OfF—e—e—+—+—+—+—3+—4 T[
~20-
%02 04 06 08 x,

Pion and KaorIWHS&2

do/dx ; (nb)

0%F —
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Kt beam

i ‘ 80 GeV K- + (A= 12)|
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E?‘W Antiproton inducedrellYan ‘00'0'

(new idea byGuissercolleague; Stefan Diehl) Aoperotus for Meson and Baryon
N/ S Experimental Research
%‘102 % —— Study the difference between valence and sea quark TMD PDFs
g : " 41'::‘:{]‘25
g P . op*W  4<M<9 GeV/c’ Chiral quark soliton models suggest that the transverse momentum
Zz {’ 0.2<x,.<0.3 . - -
¢ width of sea quarks in a proton may be as much as three times

10

I-IIIII|

% ‘} i} ) broader than that of the valence distribution

C. A. Aidala et al., Phys. Rev. D 89, 094002 (2014)

II-IIII|

W. Oliver, H. R. Gustafson, L. W. Jones, M. Longo, T. Roberts, et al., AIP Conf.Proc.
45, 93 (1978).

E. Anassontzis, S. Katsanevas, E. Kiritsis, P. Kostarakis, C. Kourkoumelis, et al.,
Phys.Rev. D38, 1377 (1988).

1n.1|IIII|IIII[IIII|IIII]IIII:|IIII|III:I|III:I|IIII

o 1 2 3 4 5 6 7 8 9
pi(GeWc}z

C Compare transverse momentum distributions for pA and pbarA DY collisions
C Use exactly the same beam energy + same x1, x2 and Q.
pA case: (quark-in-proton) X (antiquark-in-A) TMD PDFs
pbarA case: (antiquark-in-antiproton) X (quark-in-A) TMD PDFs
C Difference pf PT distributions probes difference between valence and sea quarks

07/06/2024 _ 18
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CERN
\

Proton Radius Measurement at AMBER
(hadron structureC confinementC EHM)

NS
£p scattering MAMI H — I Bernzuer et al. Al coll. [PRL 105 242001 {2010)]
up spectroscopy CREMA - I Pohl et al., CREMA coll. [Natuse 466 213 (2010)]
All ep scatiering data, no MAMI - —_— L Zhan et al. [PLB 705 59 (2011)]
CODATA - — - Mok et al. [Rev. Mod. Phys 84 1527 (2012)]
up spectroscopy CREMA [ Antognini et al, CREMA coll. [Science 330 417 (3013)]
CODATA - — L Mok et al. [Rev. Mod. Phys. 83 035000 (2016)]
£p speciroscopy - —— I Beyeret al. [Science 358 6350 (2017)]
£ SpeCiToscopy - —_— I Rewurbagy et al. [PRL 120 183001 (2018)]
CODATA ——— FCODATA (2018)
£p scattering MAMI 4 e I Mihoreolovic et al. [arXiv: 1905.11182 (2019))
£p speciroscopy | —8—— I Bezginov et al. [Science 365 1007 (2019)]
ep scattering JlLab{ ———&——— I Hayan Gaoet al. [Mature (2019)]
jup scattering AMBER - — - | Proposal AMBER [SPSC-P-360 (2019)]
l.'I.IB\'Z o I{I.IEdI I ID.IS-EI I II}.;SSI I II]-.!I;‘I]-
Ip {fm)
Rl e ! ! Mainzfit ——— ' Alarton 10, r, — 0841 fm —-—-
. s d.gt — Mainz fit, forced y’h:lgftzln %n? --==- This proposal, rojectdd stat. errors | |
rp=0.831 fm

ors | T TT T[T [T [ [ fe= 0879

PRad

Jenewag "9

L |
0 0.01 0.02 0.03 0.04 0.08

statistical precision of the proposed measurement, down
to Q2 = 0,001 GeV?/c?, Cross section is normalised to the

G, - dipole form factor

Spectroscopy

Scattering

dgHP—HP

1000

Apparatus for Meson and Baryon
Experimental Research

doz

Oleg Denisov

ep up
New measurements with
lower systematics
new transitions “
New measurements with
lower systematics No data yet.
reaching lower Q?
ProRAD, ULQ2 MUSE at PSI coming soon
ISR @ MESA, PRad AMBER
dG 2)
<rl>=—6h? -dE—(g
Q 02-0
4ﬂ'a2 E‘::' = m,% 5
77 R((:“GE—-}-TGAZI) €= ( ) = Q2
Q D, =T (s —2mX(1 + 1)) (4mp)
» Suppress magnetic form factor Gu2
— Requires 1 — 0
— Measurement at low-Q2 values of 6(<10-2)
« Measurement at high-energy 6(10 - 100 GeV)
— Resultsine — 1
— Cross-section directly proportional to Gg2
19
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If
A

A
A

e Proton Radius Measurement at AMBER 2000
l\\__/ (Confinement) AppaEatus for MtelsoRn and Iiaryon
Xperimenta esearc
Oton o0 A number of experiments is on the way in different laboratories
0 There is a synergy between PRES at MAMI (E, = 720 MeV) and AMBER (E' p TT0Q®
|US (ﬁ) o The same type of active target (hydrogen filled TPC) will be used for both experiment
_ 0 The same Q?range will be covered (103 - 4x102 GeV?)
, o Mutual calibration of the transferred momentum
||V|ESA o Significant advantage of the AMBER measurement is much lower radiative corrections: for

" an soft bremsstrahlung photon energy Er/E,..,.~ 0.01 QED corrections amount to ~15-20%
ipcndtng for electrons and to ~1.5% for muons (AMBER will be able to make a control measurement

with Electromagnetic Calorimeters).

PAUL SCHERRER INSTITUT

=

| SRS AMBER
compared to the muon scattering experiment at PSI (MUSE): S MUSE
Much cleaner experimental conditions (pure muon beam with less z
than 10-6 admixture of hadrons) :
Much higher beam momentum, thus contribution from magnetic form o o
factor is suppressed (0.1-0.2 GeV/c vs 100 GeV/c) } 1 o
Small statistical errors achievable with the proposed running time L — — —

Q* [(GeV/e)]

Oleg Denisov 20
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\
N7

CE/RW AMBER (Kaon and pion charge radius)

1000

Apparatus for Meson and Baryon
Experimental Research

Precise measurements of pion and kaon radii will reveal the compositeness (confinement) scale
for (near) Nambu-Goldstone bosons. At the moment there is basically no precise experimental

information on kaon charge radius.

¢ s = 2E,m, + m§ + m?2

02 4’pb mg
max — <
. . For kaons, a significant
Beam | E, Q2,.,. E, e Relative charge-radius increase of the form
[GeV] | [GeV?] | [GeV] effect on c.s. at Q2,,, factor knowledge in the
0.176 17.3 ~40% range 0.001 < Q? <
K 190 0.086 105.7 ~20% 007 appears in lreaCh
with AMBER using an
80 0.066 59.9 ~15%
50 0.037 41.3 ~8%

Oleg Denisov

5. B Amendelia, et al, , Phys, Lett, B 178, 4306 (10546)

T | ‘

S

OEF

m n
—-q’lﬁif:l’

Fig. 3. The messared knon form factor squaned. The Ene or
responids fo the pole Gt with o7 = 0,34 fm”.
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CE/RW Prompt Photons Production measurement at AMBER ‘060-

v v Apparatus for Meson and Baryon

N/ S . Experimental Research
Prompt photons probe 1T direct access to the gluon content of the kaon.
N At the moment there is no experimental information about gluon contribution in kaon.
Pythia-based MC simulation for prompt photons production was used .
for preliminary estimation of kinematic range accessible at COMPASS. It 09
was compared with corresponding ranges accessible by previous z: compass LE706
. . . : 4 : NA3
experiments with pion beams. 06 U
0.5
Possibilities to identify signal and reject background were tested. Some °F G
optimization of the setup from point of the material budget was tested. 0.2 | '
i -2 0 1 2 3
y
Pt < o g
Ewéﬂ} background before and after " IMC-based HU bm?kg?’om!d (3_ 6

. n? reconstruction

subtraction

4

ECAL2

o

3 3
TV TRy TN Ty AN Ty T

-
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* ’;;K/l’ ECALO
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CE/RW Status of the AMBER Facility preparations: ‘OUU
~7 North Area Consolidation Program Apparatus for Meson and Baryon

Experimental Research

NA-CONS Scope/Roadmap EDMS 2458866

Consolidation Phase 1:
2019 — 2028: primary areas (incl. BA2), BA80 & beamlines towards EHN1 & TDCS8

o3 e ] ot

2010 BR020 BR021 BR022 BE023 B2, BE02S B2 47 28 : R030 BE0z1 EE03z -
Power Convertersin BASO: |\ Power Converters BAR1 & BAS2:
} Power Convertar *  PC&EE. for vertex1f2 + HE Merpurgo (YETS 21,/22) ? B SN 17 b o R T EOTE
Consolidation study ;'l = L% of the power converters { + 100% of availability recovered
S = 50% of availability recovered (TT20, TDCZ, start of MA) f \f
r
Beam Instrurm: i - . . ’
. . . Consclidation & Upgrade for higher intensity:
raview B analyiis - L
> mrdu b ansbyls f'? Beam Instrumentation: 60% of corsclidation >f' remaining 0%
[ Elecirical o contormities. !
Civil Eng. \[\ Civil Engineering; BAZD, 5t cell for €T3 A
of af K l ) ! Civil Eng.: EHNL, EMNZ, ECN3, BASL, BASZ )
:] ;E:;;;T'" ) / Light repairs elsewhere | .-'},-'r ¢
[\ Tech.Services: \ Technical Services: Technical Services: b
R , EL: BABO, TDCZ, TCC2, UPS, secured network e |
Irrad cables TOCE. -+ v lunderg_. wentil, chilled water, cooling station,CT2, new cooling ;:L:‘f::la;lr::r;uwwwm LTI 2
Lift for TEEE ,u'" station for converters in BABD CRG: cantrugal helium pumps IH'
Safety (remaining 5%):
Fire detection in ventilation and in false floars for
BAR1 & BARZ
- Access spstern deploymert

Consolidation Phase 2:
2029 - 2034: BA81, BA82, EHN1, EHN2 & associated beamlines

@ ©

20t March 2024 Y. Kadi | NA-CONS Project Status Report | PAW'24 3
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Eﬁw Status of the AMBER Facility preparations:
AMBER/EHNZ2 beam line upgrade: vacuum improvements.......s o veson and soryor

Experimental Research

>~ and beam line instrumentation
rff:-* VACUUM FOR DRELL-YAN PROGRAM rroJect overview

Ul e Vacuum will be improved in 33
= e . . M2 — 15t Part M2 — 209 Part
TG Locations (total length is 77 m out . o
Hem 2T 94 mMQuHAn Y 27F a H S J f 7\ e e e
1"»»__1—'\ i e . — @ o
.-_il \ WTh _'\\ TCC.2 1153 - 5 = = | 1:[ —=
'-L' \ l T"\; . o e 1:3 o o oo B B oo
e RUEET N e | S
e, = e
‘I-ll \ \ 1\\. _— ‘:EQPS 11fi.r:ans|t|nn |n<:f chambers;:cv Al L
Eﬁﬂ\m - B e A r‘ﬂ 1 T T
ii‘ 'IN'&‘N,_ ’ e ™
M2 — 1t Part M2 — 2" Part ! | M\TT\T. """"" e =E
T ey ATy New hambers needed
- e — — i PEQ { |—'j < = \ \ ["I‘ N IWindows B:an'\{ia:;tll:?n:n?;rtlioir(s;viza) to be under vacuum
prr o e g FUp— !_’_:\_'ITTTN_ No vacuum feasible
. == n!: s i "h:,é-q:‘.&.u:’“:. i @ - 1 '-—FTT‘“ Pressurized equipment (CEDAR) courtesy G. Romagnoli
o Tcc2, | 1183 gt = = mﬁ[ “ 5
s QPS 112 transition inox chambers to Al i [ WL
- - i = - . - G| Nl
4:4;:5 . N " - B - = :ﬂ: —————— \ ‘ “\ I-H S
; 1 \:‘.d\h. BN TiT T\TT‘
T:} - - ‘]L—»f »- . ) | [
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CE/RW
\

N/ S

* Cherenkov Differential counter with Achromatic Ring
Focus

quartz window diaphragm light path lense vessel

lense /vapour-deposit mirror

quartz windows

condenser/diaphragm

photomultipliers

pressure vessel

corrector
alignment table

thermal insulation passive voltage divider

condenser corrector helium

CEDAR refurbishment YETS 2023/2024

The CEDAR open issues were compiled and reported at the end of the 2023 run. The two M2 CEDARSs have been prioritized and refurbished:

vapour-deposit mirror

M. Lino Diogo Dos Santos

Courtesy: K. Bernhard-Novotny

M2 - SPXCEDNO001 - CR000002
M2 - SPXCEDNO001- CR0000020

= Diaphragm — Mechanics Refurbishment

= Motor + Switches — Replacement

= Gas — Gas pipes refurbishment (correct sized shape etc.)
= Joints — Replacement

= Optics — Alignment

= XY Table — Table precision check / replacement

= Alignment — Realignment of CEDAR

For all CEDARS

= Installing new pressure sensors
= Validating new diaphragm movement algorithm
= Measuring quantum efficiency of spare PMTs — To requalify or discard the spare park of PMTs

Status of the AMBER Facility preparations:
Secondary Beafldimprovement

1000

Apparatus for Meson and Baryon
Experimental Research

We (AMBER and CERN Beam Dep.) are
improving on both hardware (mechanics,
read out electronics) and methods.

In 2023 we run a full hadron intensity beam
test (~13 hadrons/s) for CEDARS & new
beam telescope and for the first time we
clearly see kaon peak in likelihood
distribution
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CE/RW Status of the AMBER Facility preparation: m
) Toward at least doubling of the incoming beam intensity #eezus for Vezon and anver

Experimental Research

Study and optimisation of the shielding to: T
@ Contain the radiation i
@ Minimise the environmental impact
@ Comply with regulations
= Compatible with 2xcurrent Intensities 16 —
= ECR to be submitted e
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CERN Status of the AMBER Facility preparations: m
/. 2024 APX run preparation Apparatus for Meson and Baryor

Experimental Research
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Status of the AMBER Facility preparations: ‘060-
2024 APX run preparation Apparatus for Meson and Baryon

Experimental Research
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CE/RW AMBER Phaskrunning plan ‘060-

l\ Apparatus for Meson and Baryon
/77 Experimental Research
Milestones:
1. May P'2023¢ Antimatter production Run (Std. DAQ 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029
2. Sep f[ 2023( PRM p||0t EreeDAQvery limited J[FIMAM J[3/A'S|OIND{3[FIMAIM]3[3 AIS|OIND{3 [FIMAM 3[3 AS|OIND{ 3 [FIM/AIM]3[3 AIS[OINID{ 3 [ FIM AIMI 3 3 AS]OND{ 3 [ FIM{AIMI 3 3 AIS]ONID| 3 [ FIM{AIMI 3 3 AIS|ONID{ 3 [FIM AIMI3 3 S ONID[ 3 [F M AIMI3 3 A
Setup) LHC

3. May ¥'2024¢ PRM Run HreeDAQIimited setup) Run3 153 |
4. Sep. 32025¢ DY Pilot KreeDAQall trackers + mu id ,,.crou ‘
5. May $'2028¢ DY Run (FuBpectr Ex. RICH, | North Ares consolcation thc)

Calorimeters)

Approved AMBER Pha&dProgram:
AXS: 2 months

DrellYan: 2 years

PRM: 1 + 1 year (conditionally)

© longShutdown3

07/06/2024 Oleg Denisov 29
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