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B run 2023: 92.7% natural Lithium,

B run 2024: 99.99% enriched Lithium-7
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Backups
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MAMI-A1 setup

M Choice of kinematics: 1. W ~ 1200 MeV for proton to produce Delta*(1232); 2. low momentum transfer to °H;
3. feasible with the setups of three spectrometers.

me oOv mw T R Optical properties of the A1 spectrometers
A: Proton, 23.8° L
q = 461.4 Mev/c units A B c
p ~ 41 7 |V|eV §: =f’;‘4£:32.06M;j v Configuration - QSDD D QSDD
C: pi+, Syiffd% dispersive plane . point-ponit point-ponit point-ponit
I = 0.0136 Geviise™: non dispersive plane . parallel-ponit point-ponit parallel-ponit
p~273 MeV. -

59.1° [MeV/c] 735 870 551

6 H i :e momentum
p = 461.8 MeV/c
p ~ 1 90 Mev / 9= e Reference [MeV/c] 630 810 459

» ] 1 5 1 o momentum
\ B e.,.15.
\ o 2o Central Momentum | [MeV/c] 665 810 490
’ p*~-421.MeV .
\ 6 = -112.9° Solid Angle [msr] 28 5.6 28
\
\ Scattering Angle
\
minimum angle - 18° 7° 8°
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Momentum 20% 15% 25%
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Beam E'=855 MeV
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Beam time summary

Kinematics 1
“ July 2023 | July 2023 m April 2024 Spectromet Degree (° ) | Momentum
(MeVlc)
Beam energy i
(MeV) A (proton) 23.8
Beam current 400 400 400 700 B (e) 15.1 531
(nA) C (n*) 59.1 162
Kinematic 1 2 2
: : : : : Kinematics 2
Target Natural Li Natural Li Natural Li  Enriched “Li
Spectromet | Degree (° ) | Momentum
Target length 4.5 4.5 4.5 2.5 er (MeVi/c)
(cm) A (proton) -23.8 417
Target width 0.75 0.75 0.75 1.0
(mm) B (e) 15.1 421
Effective time ~120h ~120 h ~160 h ~160 h C (nt) 59 1 273
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Momentum calibration

M Principle: Electron scattering with 181Ta and 12C target.
Compare with the certain input momentum the correction
factors can be obtained.

B Ebeam (MeV) = 180, 195, 210 with undulator (~10keV
uncertainty); 225, 420 without undulator (~160 keV
uncertainty)

® Electron scattering with several target positions and
momentum settings.

m Calibration beam time has been done in May 2024.
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Data analysis

M Particle identification: according to the energy loss in scintillators.
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Data analysis

Reaction: ®Li(e,e'prct)

B Can the signal come from 6Li which can
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Backup

® Can the signal come from the C, N, and O in air?

M Replace the target with C, N, or O. The obtained energies are also much larger than ground states.
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Backup: Momentum calibration

W Scattering electron on 181Ta target

B Ap =i, — Pmeasured,» €NErgy losses in target and detector system are considered.

M Fit function: Landau (energy loss) and Gaussian (detector resolution) convolution.

Spectrometer Ap (MeV/c) Correction factor

A 0.136821 1.00032587
B 0.36578 1.00087166
C -0.87746 0.99791517
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Momentum calibration

M Scattering electron on 181Ta target

B Ap =i, — Pmeasured, €NErgy losses in target and detector system are considered.

M Fit function: Landau (energy loss) and Gaussian (detector resolution) convolution.
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Momentum calibration

M Correction factor check: missing mass spectrum of 2C ground and excited states.
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