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Vhujup Uwupmpyub 2pusim 2odhwbbbuh, $.ud.q.1., upugunwp ghnwohwnny, @HL nhjunjup

Yuunupnnikp  Uhpunygmb Zufbn Skqudh, $.0.q.1., wypndbunp, wnwewnup ghinusuunnng
UYpungjui Uppnip Zudjtwnh, $.d.q.p., mjug ghnwpuunnn
Unjuhuyjwi Upwud Fwughlh, d.d.q.p., wlwq ghtnwppuwminny
Punbnuyuwb Yupnui Zndhwbttbtuh  ghniwohuwnng

Quunwpnnukp, ndpkp sudk) G 1986 p.-h hntuduph 1-hg htwnn®

Anhgnpyui Ubntw Yupkuh Jjupnpuin

Znnupgyut Unppenip Uunpuihlyh wjugq jupnpwtn (2022 p. Yajnbdptinhg)
Uuwwnpjut Uhpwiney Unpuyph jupnpwin (2023 p. Znljnbdptnhg)
Udtwnhuywt Yudhp Upwhlh jupnpwtn (2024 p. ‘Unjtuptphg)

anb]}hllhp‘ Prof.Gunar Schnell, University of the Basque Country Department of Physics, Bilbao, Spain
udph mtnwdubph tbpgpudquoénipjniup, wuwnwuppwbwnnibbp™

Untuwnk Ywn)n YQunphubkwnph Pmiptnutph punipwgptph
hwpquplutp piniptinutph/twhiunhuybph swthnidubp,, thugtpny
twhiwgdnid b hwjuwpnid thnpduwju swthnidubp,
njujubph dowlinid
Uwnnipjul Zpuigjm * * *
Uljpungjut Zudjkn * *
Ulpungyut Uppnip A *
Unyuphuyyui Upwud * *
PFunlnuyut Ywpnub * * *
Qnhgnpjut Ghbw * *
Znnupgyut Uppnip * * *
Uuwwnpyut Uhpwinw * *
Udknhuywb ughp * *
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4 X 4 twjuwwnhuyh punipwgpph niunidtwuhpnidp UUSL-nid
Lwjuwwnhuyh dbjpwthljuljut jurniuguspp Lu11uu1u1huﬂé 111 L Eunpnuhjugh ujutdwut
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Lwuwwnhuyh puinipugplph ntumdbiwuppdwt hwdwljupgkp.
Lwjuwwnhuyh dbjpwthjuljut jurniugusépn Lu11uu1u1huﬂé 111 L Eunpnuhjugh ujutdwut

C1 Gate

, \ s / @ U 1=
1. 8wodp Lukpgtwnhl mhpnypnid bwjuwwnhuyh punipwugpbph ntuntdbwuhpdwt hwdwljwupg.
‘Luwjuwnbuynid E junphdbnph twpunhyp mknunpl)] GUSL LiEjunpntuwght gdught
wpwqugnigsh upuhnud hpwdup junwdwpdnn ubnuith Jpu:
1. Bmplnubph pwnhwghnt Juwudusph Jipujuiqiui hwdwljupg .
Anpéwplyby Eobpdwumnhdwip £ogphwn junwjwupnn Junwpwl, nph ogunipjudp
twhuwnbuynid Eniuniduwuhpby obpdwght ppédwt dkpngnyd PoWO, piniptnutph
Sunwqujpuiht Jutwujwsnipjut JEkpuljuiquljut punhpp:
1. PbWO,pjniptnutiph nyuh jph oipdwunhdwthg jujugwénipjut ntuntdbwuhpnipjut
hwdwljupg.
Zwwnntl] vwntgdwt ugnid mnunpdus pyniptnniud nudhljulwb dninbitbiph wpwpws
1nyuh G1ph jujunidp jugh oipdwunhdwiihg:
4. PbWO, pmiptnubpnid ughttnhjjmghnt b 2kpkulndjut Sunuquypdwt pununphstph
nwpwhowunnd.
Uju iyunnwlyny unbindby E pnpbinibph wnndwi uwupp wunnygnh wilyniihg juojws
pununphsuknh nyuh tjph thnthnjudwb bywinwlng: 21
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Unnpbjwynpldwb wonmnmwtiptitip

Ppuljwtwgyt) Gu htwnbjuy Spwugpbpp.
Nrunidtwuhpydby b pupbjuyydby &b “EmCal” L Ejuinpudwughuwlju
Qunphdtwnputph pumpugpkpp:
. Ppuljutwgyl) o (nisnnnibwlnipjui Ununk Yunin ntunmdbtwuhpnipinittbp
Nrunidtwuphpdly Bu wbinpunupdhsh EbElunp (Uuypup, SEdnt b wyb):
4. Mumdiwuhpdby b nsnnniulnippui thnthnjunipniip poljubpp
dnunnpbntljinnpubpny swoltnt dwljiptuhg juuduws:
Quipqugyt) Eu skqnp hwnpnuubph Jepuljwiqdwt wignphpdubpnp:
6. Nunduwuhpyb] & nwuppkp swthubph pJuwbinnuwght EbEuinhdnipnitubph b
ynubhgnipughwubph “SiPM”-tph b “PMT”-utph Jhpwndwbt wnwbnipniutbpp

Geant4 Spwignh vhongny Unnbjwynpmdukp. o
Unnbjwynpnudubph wpnnitpnid “S14160-6010PS” ¢
“SIPM”-tipp pnpyty B “EmcCal “EiEnpudwuquhuwluw ¢
Jwnphubwnpubph hhdtwljut $ninngpuighsubp: o
2. “EmCal”-h jmpupwbisinip pipknh Yepotiwdwunmd — =¢
2 x 2 twinphgny swupdws phpetniutph tholi oypuinhdwy <

hhnulllnpm_p]m_h ]: npnzl.ﬂl]_ 1 L[L[“E, Ilph ul] dd 200632000 23000 24000 25000 26000 '2'7;00
oqurawugnpoynid £ Unjuynbph dnnbjudnpuwi oyunhlwuljwb dnnnuubtph
hhdtwlwh spugpbpnid: pwbwlubpp mwpkp phptnutph

yntudhgnipughwtph hwdwp
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Unnbjuynpuwi wojnwnwbpubp

tutpghuyh msnquijwumpjut Ynpkpp  Qglws b Jpulunnigws Ynnpphiwnukpp
piniptinubph 1x1, 3x3, 5x5 dwnphgubph inquphpuhy Yohnikph Ukpngng
hudwp, dnunwpyws  o/E=a/vVE+b

$niuljghuyh vhgngny

=< 50
s =
= 005 : : g 40 50
F : : E E
E 0045: \ —=a—— 1x1: Par. a: 0.034, Par. b: 0.007| = SOi
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s UUF
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B \ o
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6 ¢k Lukpghwbkpnd L Ejnpnuutph Unnpphiwnwghu |nénnnibwlniput

qtutpugyus b JEpuljmnnigyud Ynpp unwgywsd nquphpupl Yohrutph
ynnpghttwntbph muppbpnipjut pupjunudp dkpngnyd b dnwnwplwés  o/E=a/VE+b

$nrulghuyp vhgongny
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C | Prob é 2.2
300—| Constant F
C | Mean 2 5
C LS - \
200 18 =
C 6 \
100
0_ Ll | Ll 1 L1 1 Ll I L 1 L L L L L L L 1 J 1 1 L L 4 L 1 L 1 G
=20 15 15 20 < ° E (GeV)
ec. vs Gen. [mm] 23

Zpugju Uwipnipju Udtuwdju widthnithhy ghnwdnnny 2025 6 Znljinkpkph 2025, Gpliwt



udph woiwnmwtipuihtt wpwgnuipwgn

Uwubwlgnipinii “EEEMCAL” Jwinphdbwnph JEpotiwljui nupppwljh pinnpnipjuip

1. Uwubwlgnipntt twpwnhwybph thnpdwupynud-swthnidubpht Jlab-nud:

2. Uwutwlgnipinit twppwnhybtph thnpdwplnud-swthnidubphtt DESY-nud:

3. Lwpiuwnhywh twpwywnpuunnd hopduplnud-swhnudubph UUQL-nud:
LNPE-75 iEjupnuuyhtt gdwyhtt mpuqugnigsh Jpu:

Yuunwnpgus wohmmnwipilip 2021 p. Yytpeh b 2024 p. pupwugpnid

1. “CC-USB Camac Controller” hhupny “DAQ”-h gnpowplniu:

2. “PbWO,” pmiptnh puthwtghjhnipjut b wy] punipwugpbph swthnid:

3. Quuthnudubp §nudhjujut Fmnpuquyyptbpny:

4. 4x4 pmiptnubphg juquws yumnphdtnph twpownhuyh twhwgsenid b junnignid:

Muwunnubph b Gphnwuwpn ghnbwljwbubph Jepuywwnpuwunmy:

1. Ujg huywthw, Fhjpwun, Fuultph Epiph hwdwjuwpw, $hqhjugh pudht, Ukp
wpunwuwhdwiywb gnpopuljtp wpnbtunp @. Tukih htwn EIC Shghluwgh dpwgph
JEpwptpu) hwdwwnbn wopwwnwuph thnpd dknp phipbjnt hwdwp (U. MEwnpnuyub):

3. 2klnyg 31pn Uhowqquyhti DIS 2024 dnnniyht, Uwnppy 8-12, Gpkuop) dpwtiuhw,
“New measurement of transverse spin effects in hadron production from muon-deuteron

semi-inclusive DIS at COMPASS” (U. Uuwwnpjul):

4.. 9hklnig IWHSS-CPHI-2024 ghnnwdnnnyht , Ukwywnbdptp 30 Znunbtdpkp 4, tphwut,

“Results for Collins and Sivers Asymmetries in K°-Production from 2022 COMPASS Data”
(U. Znnupgjuty): 24
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udph woluiwnmwipuhtt wnwenpupwgp

5. Qklniyg IWHSS-CPHI-2024 ghnnwdnnnyht, Ukywnbdpkp 30 Znljntdpkp 4, tphud,
“New measurement of transverse spin effects in hadron production from muon-deuteron
semi-inclusive DIS at COMPASS” (U. Uuwwnpjuly):

6. Upunuwwhdwbjub gnpspultp @. Cubkjih wygp Gphwbh Ukwyuntdpkp 29 Znljnkdpkp
13;

Uwubwljgmpinit ePIC hwbinhuyimdubpht b ghwwwdnnndubkpht

1. Uwubwlgnipnil ePIC hwdwgnpswulgnipjutt dnnnyht, hnitdwp 9-11, 2023
Uniynpwn-Lnig, UU'L (mngutg) (Z. Uhpusymb):

2. Uwutwljgnipinit ePIC hmdwgnpswljgnipjut dnnnyhty, hnitiwp 9-13, 2024,
ANL-nud (U. Znnupgut);

3. Uwutwlgnipinit EICUG 2023 dnnniyhl, hnijhu 24- ognuwnnu 1 dwpowyu,
LEihwuwnwl, (2. Uwupnipjub):

4. Tudpwjht gnpéniubnipjul, puquuphy dnnnyubph, puquuphy §nudtpumtuutph
dwubwlgnipyui:

Uwutwghnwljwi wpwohmunugnmu

1. Uppnip Znnupgputp, Ubbtw Sphgnpuip b pungniugb Bo wuwyhpwinnipu,
ePIC-h htwn juwyws phdwnhljuyny:

2. Bplnuut b hwunpeh) Bu «Uuyghpwiuntbph b Ephunnwuwpn huygnpnukph
hEkunwgnunnipnititph weowljgnipjut Spuwghp» dpgnypubpnid:

25
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udph woiwnmwtipuihtt wpwgnuipwgn

Yhuw-hulpniqghy e +p — e +J/P + X nbkwljghuyh wuhdbinphwukph
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Udtuwdju widthnithhy ghnwdnnny 2025

Vs= 45.0 QL (EIC)
«YonJwd» Uhytpuh

| wuhdknphut.

“DGLAP” (“SIDIS1”, “SIDiS2”,
”BA'a”, lle_b”) ‘ll

”TMD” (”TMD'a”, llTM D_b")
NMpnuinbp phipugyws k

cos2¢p muhdbwnphuli.
NMpnunbp phinugdws sk

Mnynuljh hwuwubkjhnt-
pjniu qyninuh Uhdtpu
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udph woiwnmwtipuihtt wpwgnuipwgn
Yhuwhulnighy rkwljghuynid D? -h wuhdbknphwubph ntunidbwuhpnipiniup

»YQuunupyl; G EIC Ynyunkph EmCal
Junphudbnph twhiwnhwh tukpginhl b
ynnpphuwnughty |ndnnnibwlnipjui
niuntdiimuhpnipniitbp oquuugnpstyny
DD4hep thwptpp: Unphjwynpmudubtpp
hpwjwbwgyl; Gu DESY (Zwudpnipg,
SEpdwthw) Jhuwmpnund EEjwunpntubph
thughpny  twjpwwnhwh  pumpwugpbph
suthnidubpp uupwugplnt hwdwn:

» Pythia  qiubkpwwnnpmd  EEljunpnt-
wypnunt  thnjuwqpbgmpmniuubpp  phnbu

Inpd  ubkpyplus kG, qtutpugyws
tunwubpnid J/Y dwuthlubph pwbwlp

0.12]
0.08| ‘
0.06|
4.46E+06 o H»
02|
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Q3>1000 521 6.30E+01  8.27E+00 9062  1.44E+02 131395  2.09E+03 4:.02

0<Q2<1 32844  9.26E-04  3.55E+07 1564  1.69E+06 442885  4.78E+08 —obr——ute——ute—obs

J/¥, D°h B* dwuthlubph putimyjukpp EIC-
h hwdwp bwjuwnbtuyws Pythia
qhubkpuunnpnid
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udph woiwnmwtipuihtt wpwgnuipwgn

thhwnpnuubph dpugdbuinughuwjh ntuntdbwuhpnipeiniip jhuwu-hulynighy DIS -nid

» “Tthhunpnuh dpuqdbinnuughwt, htisyybu b TMD-ukipp qquuynit G tnilynuh
ubpunid pyupl-qpninbught Ynpbjjughwtbph tjundwdwp,

» Ubpmiddh HERMES ghnnunhnpdh jugudun]uy wifyuthph hw]uipusni '
JEunpnuwbwny] hunpnutph tinyhwjwiugdwt ygwn juyd htwpuynpmipimuttph
dpw, pnynuny yepnst) yhnuutphg, juntttphg b tnythuly

(mbuwnh)ypnunnuubphg juquus hunppntugh qnyqbpp:

> Qnjnipinib niukgnn nyjwjubph hwjwpwéniubph yEpwupkpywm) wyu
nrunifbwuhpnipinibubpp jhwdwipdbt wywqu EIC-h hwdwip hpugnpsthnipjut
(feasibility) hhuwynpnidnyg b punhwinip yEpnidnipjut Uninkgnidubpnid
dwubwljh whpwyht hunkgpdwt pEundkuninghwljmt wuy kljnutpny, npnup
wnugynid L EIC -hg unwugythp bwjuwbnpkt wytih &2gphwn ndjujutph htwn:

» Tthhunpnuughtt (hbyunétdwt wpngbhumd
«beam-helicity» wuhdbnphwubtph uwnwgnudp
HERMES nptwukiwunph Jhongny uwnwmgdwd
wmfjuntkphg  oquuwignpdkym] 27,5  Qkd
Epluyuwlut phinugdwd L Ejwnpnt
wnqhuinpnuwiht thottgp, npp gpymu £ gpwistihg
Jwd nljntphnivhg,

» Untink Yuwnn wdywikph hhdwl  Jpw

hpwgnpéthnipjut ntuntdbwuhpnudp wuyuqu
EIC-h hudwn. 28
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Tudph bhuwtuwljwb gnpémtknipiniun

» Swuppbp wnpmnipubphg quduws b UUSL wnwpyws vwppuynpnudubph gutp

“ Pupbgnpdwiljuitt hhunitipubpny

v CC-USB CAMAC Controller

v’ Oscilloscope ROHDE_SCHWARTZ

v Mitutoyo Height Gauge

v’ Ocean Insight Photo-spectrometer

v High quality PbWO, crystals — 20 h.

v' dEpwinpngnid 20 000 $
Cunhwimp  Unw 120 000 $

“ Gupwljunnigwdph,
unipuntuthijulwut puquigh
wpnhwljwbwgnid (2021 .)

v ElEjuipnthlju

v Junwpuil

i

¥ 3D wughy

v’ 8wbp (updwl wnpnip

v' Qtnph gnpshpltip

Cunhwinip Unwn 50 000 000 npuid

% 21AG-1C028 dwsljugpny phdw
v Utnutwnhp hwdwljupghs 2

v ympulhp hwdwljwpghy

v Sughs

v Buippphg(ukp)

 Sipuubph Ynunulhy

v Qphuwlju yhwnnypukp

v Uhlpnunuy

v Bmiptnubph oyyunhljuljui
puthwighihnipjut swhdwb vwpph
puquhtt hwignyg, Enpnuhljw

v fikjupnthju

v yyoipuiljhp hudwlupghs

v' SEL-p unwuguip wyp Smtwyyuiphng

Cunhwinip dUnw 16 400 000 npuall
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Gunphwljunipintu
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EIC reference schedule

CD-0, Mission Meed Approved

DOE Site Selection Announced

CD-1, Alternative Selection and Cost Range Approved
CD-3A, Long-Lead Procurement Approved

CD-3B, Long-Lead Procurement Planned Approval

FY = Oct Lat through Sap 10th

F FY27 FY. Fral | F¥32 | Fy3a | Frad
e ca oL lbar | o e o o ep|es 0a or o calay mquu|.:u | ol =1 0a o : : : : 1) e e A
C | LSoopropectiie
CD-38 | i Accelarator Storage Rings (ASR)
NYS funded | - Datector (DET)
: CD-2/3 . Interaction Ragion {IR]
ASR - Elgetran Injestor (EIN)
- Energy and Luminasity Ramp-up (ELR)
CO-3 $¢b-3 E Project Managerment and Global Servees (PMG)
DET E
: g
-2/3CH S>3 o
" 8
(28
-
#CD{2/3 o
EIN .- E
| I ' o
[ds 272 &C o
T
ELR S
| i T s
| | . I
Beam
| L) | 1 1 :
ey -mu h-mr-u;“‘tf | Installation/ Ht‘ﬂlbﬂ .‘I.-iﬂ' il s critical Pt . start of the

December 2019
January 2020

June 2021
March 2024
March 2025

/ EIC detector milestones \

» Currently: Finalizing detector design
» 2026: TDR completed (CD-2/3)
» 2027: Detector construction

» 2033/4: Installation/commissioning

2035: Start of physics program

J

DOE project phases:
CD-0: Approve mission need
CD-1: Approve Alternative Selection and Cost Range
CD-2: Approve performance Baseline
CD-3: Approve Start of Construction
CD-4: Approve Start of Operations

Slid is from Karlos MunozCamacho “Overview of ePIC experiment at EIC”, Sep. 12 2025
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EIC early science matrix

* Based on machine capabilies and evolution over the first years

* Goal of producing meaning and impacting science while commissioning different machine and detector systems
* Still under discussion within ePIC and the EIC project

_ Species Energy (GeV) Lumir:tf:r:.tlgfyaar Electron polarization plA polarization
YEAR 1 e+Ru or e+Cu 10 x 115 0.9 ND. . N/A
{Commissioning)

e+D 11.4 NO

YEAR 2 etp 10 x 130 4.95- 533 LONG TRANS

YEAR 3 e+p 10 % 130 495-533 LONG TRANS and/or LONG
e+Au 10 % 100 0.84 N/A

YEAR 4 e+p 10 x 250 6.19-9.18 LONG TRANS and/or LONG
etAu 10 x 100 0.84 N/A

Wladichs e+3He 10 x 166 8.65 LONG TRANS and/or LONG

Note: the eA luminosity is per nucleon

NB: ePIC installation plan calls for the full ePIC to be installed year-1 (exception for Roman Pots and Off-Momentum Detectors)

Slid is from Karlos MunozCamacho “Overview of ePIC experiment at EIC”, Sep. 12 2025
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Proposal for t

ne Science

Program in the first years of ePIC

Year - 1
Start with Phase 1 EIC

Commission electron
polarization in parallel

Run:

10 GeV electrons on 115 GeViu
heavy ion beams (Ag or Nb or
Cu or Ru)

Physics:
Add your prefermed science topic

Year - 2

Phase 1 EIC
+ long. electron polanzation

Commission proton polarization
in parallel

Run:
10 GeV long. polanzed electrons
an 130 GeViu Deuterium

Physics:
Add your prefemed science topic

Run:
Last weeks 10 GeV lona.
polariz
polanz

Physic
Add yao

Year -3

Phase 1 EIC
+ long. electron polarization
+ proton polarization

Commission running with hadron
spin rotators

Run:

10 G&V long. polarized electrons
on 130 GeV transverse polarized
pratons

Physics:
Add your preferred science topic

Year -4

Phasze 1 EIC

+ long. electron polarization

+ proton polarization

+ operation of hadron spin rotators

Commission hadron accelerator to
operate with not centered orhits

Run:
10 GeV long. polanzed electrons
on 100 GeV Au

Physics:
Add your preferred science topic

Overview of the ePIC

experiment at EIC

FHIIS W' 11200 NS TR I ESR RF and HSR PS to
reach design Current and max. Energies

>

Year-5

Phase 1 EIC

+ long. electron polarization

+ proton polarization

+ pperation of hadron spin rotators

+ operation of hadron beams with not
centered orbits

Run:
10 GeV long. polarzed electrons on
100 GeV Au

Physics:
Add your prefermed science topic

Run:

10 GeV long. polarized electrons on
GeV transverse and longitudinal
rized He-3

sSiCs:
your prefermed science topic

Slid is from Karlos MunozCamacho “Overview of ePIC experiment at EIC”, Sep. 12 2025
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Proposal for the Science Program

in the first years of ePIC

Year-5

Phase 1 EIC

+ long. electron polanzation

+ proton polanzation

+ gperation of hadron spin rotators

+ gperation of hadron beams with not
centered orbits

Run:
10 GeV polarized electrons on 100 GeV
Au

Physics:
Add your prefermed science topic

Run:
10 GeV long. electrons on 166 GeY
transverse and longitudinal polarized He-3

Physics:
Add your prefermed science topic

Year - 6

Phase 1 EIC

+ long. electron polarization

+ proton polarization

+ operation of hadron spin rotators

+ operation of hadron beams with not
centered orbits

Commission ESR & HSR at max. energy
and beam currents

Run:

18 GeV long. polarized electrons on 275
GeV/u polarized (longitudinal & transverse)
proton beams

Physics:
Add your preferred science topic

FUll EIC Capabilties

>

Year-7

Phase 1 EIC

+ long. electron polarization

+ proton polarization

+ operation of hadron spin rotators

+ operation of hadron beams with not
centered orbits

+ operation of ESR & HSR at max. energy
and beam currents

Operate HSR with 41 GeV bypass
Run:
5 GeV long. polarized electrons on 41 GeV

transverse polarized proton beams

Physics:
Add your preferred science topic

Slid is from Karlos MunozCamacho “Overview of ePIC experiment at EIC”, Sep. 12 2025
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