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ALERT PHYSICS
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Partonic structure of nuclei and bound nucleons? /
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Recoil momentum « initial
nucleon off-shellness, control
of final-state interactions
Distinguishing between
models involving hadronic or
partonic degrees of freedom
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Tagged DVCS and DVMP

. Comprehensive, 3D, imaging \
. Nuclei GPDs in coherent channels, confinement radius
. Modification of the bound nucleon GPDs in incoherent channels
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Short Range Correlations
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. Factorization test
. Mean-field to SRC
transition
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LIGHT ION TARGETS

Deuterium 4He
Reference with quasi-free nucleons Light but tightly bound
Flavor separation Spin 0, unique set of GPDs!

Proton tagging for neutron studies

ALU(¢) — C‘U(qj) %m(HA)
a1(@) + ag(d) Re(Ha) + as(d) (Re(Ha)? + Im(Ha)?)

F, = g (4F? — F™)

Fy= g (4F™ — FP)

X+ x-£

N'(p)

x\ Need to tag protons,

D, 3H, 3He,*He at low
momenta!
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ALERT SETUP

FTOF

d EC & PCAL

A
i

Light-ion targets: high
pressure straw target
gases D,, “He

) UsS. DEPARTMENT OF  Argonne National v —.wwory is a
) USS. Department of Energy laboratory A
managed by UChicage Agonne, LLE reonne

NATIONAL LABORATORY




ALERT SUBSYSTEMS

Scintillator array
with SiPM readout

Target straw

Hyperbolic drift
chamber

ALERT Hyperbolic Drift Chamber (AHDC)

/- [JCLab (Orsay) \
- 3026 aluminum wires,
576 sensor wires
- Stereo angle for position

- HeCO 2
\- 250 ns drift time J
(@ ENERGY %%

11

- Argonne

- 660 plastic scintillators

- PETIROC readout,
150ps resolution,
charge measurement
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DATA TAKING

Remaining  Scheduled Actual PAC
Eic:Ticrln:I;t:s Setup / Status Target EE; ?m Start Date End Date Cj::::f:;: . PAC Days PACDays = Days from
P % Y5 | Before Run CalDays2  ABUs
RG-L ALERT gas 21 2025-04-05 2025-04-12 7 55.0 35 1.0
pass change 2025-04-12 \ 2 GeV data for
RG-L ALERT gas 11 20250412 20250801 11 540 5.5 520 calibrations with
elastic events
pass change 2025-08-01 /
RG-L ALERT gas 21 2025-08-01 2025-08-04 3 20 1.5 20
pass change 2025-08-04
RG-L ALERT gas 6.6 2025-08-04 2025-08-03 30 17.0 15.0 15.0 > 6 Ge\./ SRC
experiment
SAM 2025  reconfigure change 2025-09-03 2026-02-01 151 sums: 755 70.0

= Overall smooth running with the ALERT detector
= 1/3 dataonD, 2/3 data on “He

= 325 nA on 66 psig target pressure

= >90% of the approved PAC days
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ACCUMULATED CHARGE

run with empty —— Total Charge on empty
W run with H2 —— Total Charge on H2
run with D2 Total Charge on D2 RGL/ALERT 2025 Progress IPM2C24
run with Hes —— Total Charge on Hed
Commissioning runs —— Expected charge at 50% up
E;, = 6473 GeV
18 E, = 10.677 GeV.

E, =224 GeV 900

16 . . /mm 81499 mC
Beam quality issues

14 1

600

Event rate kHz
5

6 / total: 201.58 mC 200

/ total: 1.64 mC tota il total: 1.60 MGG | 7
o e ——— i

. LI 41
0
Apr 20 May 4 May 18 Jun 1 Jun 15 Jun 29 Jul 13 Jul 27 Aug 10 Aug 24 Sep 7
2025
Date

Torus PS fail

totat 4764 mC

total: 8.12 m

Torus PS fail
RERGYy T and repaired

managed by UChicago Argonne, LLC.
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HIGHLIGHTS FROM THE RUN - 325 nA RUNNING
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HIGHLIGHTS FROM THE RUN -

ALERT

o

1-2 target purges a day went smoothly L::
Solvable issues only: Y
- One AHDC wire broke and could be pulled out

- Readout board replacements N |

I | II‘Inml

107
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20 a0 60 80
wire number

Before/after broken wire removal

AHDC Loccupancy]

|
100

layer number
Ed - - ®
2 2 3 2
T

&
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T

200
T0C [ns]

First weeks of
production running

Last production run
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DATA STATUS

- 1123 good runs identified
- Ongoing work focusing on calibrations

- Software is actively developed as we analyze ALERT data, adjusting calibrations, simulations, reconstruction

M. Hattawy

Calibration sequence:
o Beam offset - Completed
o FTOF calibration -
o RF calibrations -
o DC calibration -
o Other CLAS12 Subsystem Calibration
o Detector Alignment: DC, ALERT
o HW status tables: HTCC (done)
o Al network training/validation

o Luminosity scan studies data/MC

. DEPARTMENT OF _ Argonne National Laboratory is a
ENER USS. Department of Energy laboratory
managed by UChicago Argonne, LLC.

[ Task

Implementation

zo--40cam-4wzooma

[AHDC Decoding (incl. implementation of calibration constants)

[ ATOF Decoding (incl. implementation of calibration constants)

[AHDC Adv. Decod. (Time walk, non linearities etc.)

Fine tuning / Al

Validation

Comments and future possible addition

Color code

Falix

No plan

Noémie

Not ready

Need someone

[ATOF Adv. Decod. (Time walk, non linearities etc.)

Noérmie 2

[AHDC Noise Traatmant

[ATOF Noise Treatment

[AHDC Glustaring

[AHDC + ATOF Clustering

T E—

Mathisu

Altributed

Mathiau

Track + ATOF Clustaring

Nosmis

Helix Fit (do proper helix fit or Al based reconstruction, and use e- vertex)

Chack cluslering (verify if same hils nead o be based on the helix fil)

Newucts a new version wilh actual helix fil 1o the wires, then Lime based,

then include o~

Neads beller helix fitto start

PID pass 1

Kalman Filter base

Kalman Filter with e- and ATOF information

Kalman Filter accounting for PID pass 1

Base PID using dE/dx and lmes is missing

Eric

Eric

|ATOF hit integration oplion would be greal

| Allow the Kalman filter to treat different PIDs

GChack cluslering (verify if some hils need o be based on the helix fil)

| Allow drapping some hits during the Lracking

PID pass 2

Kalman filer rafined fil (and alterate PIDs)

Output production {with covariance matrix)

| We need to fill a new bank with full recon (PID and covariant M)

zo-=paW-rPo0

[AHDC Gain calibration

Churamani / Esteban

‘With run selection.

We might wan! to have constants for ADCmax, ToT, and noise level

[ATOF Gain calibration

Noérmie | Zhiwan

‘With run selection.

[AHDC Time calibration

Michaal

‘With run selaction

[ATOF Time calibration bars

Nogmie | Zhiwan

‘With run selaction

[ATOF Time calibration wedges

Nogmie | Zhiwan

‘With run selaction

[AHDC Pile-up treatmant

‘With run selaction

This neads soma specific analysis

[ATOF Noise Treatment

‘With run selaction

This neads soma specific analysis

Beam position

Wohammed

‘With run selsction

[AHDC Alignment (x.y { 2/ phi / tits)

‘With run selsction

Would be usoful for CLAS calibration

[ATGF Alignment

‘With run selsction

Can be dane with elastics to calibrata z and phi positon with CLAS12

[ALERT CLAS Alignmant (mestly in z but maybe in other directions)

Zo-AprcE-o

[AHDC Digitization

[ATOF Digitization

Flix

[AHDC Noise Merging

[ATOF Noisa Merging

[AHDC Dead channels

[ATOF Dead channals

Geomelry adjustment to calibration

validation

Framzmao

Decumentation

We nead 1o renew the software installation documantation (prabably
redirect to CLAS doc now)

Timelines

SangBask

Cooking (making the standard and spacialized yami filas)

Wohammad

Nead 1o be mada available somwhers

Run list (define golden runs, run paniods, etc.)

Polarization summary

Ongoing

Argonne &
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AHDC CALIBRATIONS

R. Dupre, A. Mehta, M. Paolone, C. Paudel, F. Touchte Codjo Gain calibration from D elastic events
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Configure ATOF calibration settings

ATOF CALIBRATIONS (>~ ™=

ATOF Calibration Suite ~ Select Step  Previous Calibration Values ~ Time_UD  Timewalk  VEff

[Welcome to the ATOF Calibration Suite]

In this window you can choose which constant you want to calibrate and several options to do it
- Click on "Next” to go to the next tab. Once you reach the last tab, click on *Finish"
- In "Select Step" choose the calibration you want to perform

VER $0L1C1000

- In *Previous calibration values" load calibration constants as necessary
~ Then browse each tab to add option as desired
- To leave the suite click "Cancel" or the normal exit button
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AHDC TRACKING

Track finding

AN
\\

MultiLayer Perceptron trained on simulations ' g
Input: 2D (x/y) position of five AHDC clusters ’

=l

Elastic protons tracks from 2.2 GeV data

[ Kalman Filter }

= See Felix’s talk .
& | o Efficiency PO e e F. TO UCh te COdJO
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TRACK AND HIT MATCHING
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STATISTICS FROM THE SRC EXPERIMENT

8(q,Pmiss)[deg]

| ThetuiPriiss,q] vs Pmiss |

Proposal (based on RGM) Z. Zhang

SRC Region F. Hauenstein

Missing Momentum [deg]

¢ With additional RGM Pniss cut: 0.3 GeV < Pmiss < 1 GeV:

RGL RGM (from Andrew)
22448 events for ~110fb-1 Similar 14257 events for 57.24fb-1
#ev/L ~ 249 fb Numbers! #ev/L ~ 202 fb

Argonne National
U.S. Department of
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THANK YOU FOR A SUCCESSFUL RUN!

To all the shift takers, run coordinators, PDL, Hall B staff,
technicians and engineers, experts on-call, software
group, calibration team, cooking chef, ALERT team
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