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ALERT PHYSICS

1

Partonic structure of nuclei and bound nucleons?

J. Seely et al., PRL 103, 202301 (2009)

• Factorization test

• Mean-field to SRC 
transition

Short Range Correlations• Comprehensive, 3D, imaging

• Nuclei GPDs in coherent channels, confinement radius
• Modification of the bound nucleon GPDs in incoherent channels

Tagged DVCS and DVMP

Tagged DIS

• Recoil momentum  initial 

nucleon off-shellness, control 

of final-state interactions.  

• Distinguishing between 

models involving hadronic or 

partonic degrees of freedom



LIGHT ION TARGETS
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Reference with quasi-free nucleons

Flavor separation
Proton tagging for neutron studies

Deuterium

Light but tightly bound

Spin 0, unique set of GPDs! 

4He

Need to tag protons, 

D, 3H, 3He,4He at low 
momenta!



ALERT SETUP
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Light-ion targets: high 

pressure straw target 
gases D2, 4He

A Low Energy Recoil Tracker



ALERT SUBSYSTEMS
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30cm

Scintillator array 

with SiPM readout

Hyperbolic drift 

chamber

Target straw

- IJCLab (Orsay)

- 3026 aluminum wires, 

576 sensor wires

- Stereo angle for position

- HeCO2

- 250 ns drift time

ALERT Hyperbolic Drift Chamber (AHDC)

- Argonne

- 660 plastic scintillators
- PETIROC readout, 

150ps resolution, 

charge measurement

ALERT Time Of Flight (ATOF)



DATA TAKING
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15.0

70.0

▪ Overall smooth running with the ALERT detector

▪ 1/3 data on D, 2/3 data on 4He
▪ 325 nA on 66 psig target pressure
▪ >90% of the approved PAC days

2 GeV data for 

calibrations with 

elastic events

6 GeV SRC 

experiment



ACCUMULATED CHARGE
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Torus PS fail

and repaired

Beam quality issues

Torus PS fail



HIGHLIGHTS FROM THE RUN – 325 nA RUNNING
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FTOF rates

DC currents

Chosen settings: 325 nA and 66 psig 

target pressure to balance detector 
performance and statistics



HIGHLIGHTS FROM THE RUN – ALERT
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1-2 target purges a day went smoothly

Solvable issues only:

- One AHDC wire broke and could be pulled out

- Readout board replacements

First weeks of 

production running

Last production run

Before/after broken wire removal



DATA STATUS
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- 1123 good runs identified

- Ongoing work focusing on calibrations

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

M. Hattawy



AHDC CALIBRATIONS

10

R. Dupre, A. Mehta, M. Paolone, C. Paudel, F. Touchte Codjo

Wire by wire T0

Gain calibration from D elastic events

Time to distance from 

elastic events



ATOF CALIBRATIONS
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ɸ section of ATOF

Time VS z slope 

= effective velocity

See Zhiwan’s talk

Z. Xu

z, 30 cm



AHDC TRACKING
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In CED

Elastic protons tracks from 2.2 GeV data

M. Ouillon

F. Touchte Codjo

Track finding

MultiLayer Perceptron trained on simulations

Input: 2D (x/y) position of five AHDC clusters

Hit-based Tracking

Kalman Filter

See Felix’s talk



ATOF HITS AND PID
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TRACK AND HIT MATCHING
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Hit-based, timing 

will improve the z 

accuracy

M. Ouillon

ɸ match

z

Wedge



STATISTICS FROM THE SRC EXPERIMENT
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F. Hauenstein



THANK YOU FOR A SUCCESSFUL RUN!
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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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