
Current Status of the ULQ2 Experiment

6/22/2022

Yuki Honda

Research Center for Electron Photon Science (ELPH), Tohoku Univ., Japan

PREN2022, YUKI HONDA 1



Ultra Low Q2 (ULQ2) experiment

6/22/2022 PREN2022, YUKI HONDA 2

 



Ultra Low Q2 (ULQ2) experiment

6/22/2022 PREN2022, YUKI HONDA 3

Mainz data (2014)
Ee = 180 - 855 MeV
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Rosenbluth separation
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● Relative measurement to 
well-known cross section.

  e+p / e+C scattering → CH2 target

 

Ratio of p and C Well known

 

measure with LC/MS
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● Relative measurement to 
well-known cross section.

  e+p / e+C scattering → CH2 target

e+C

e+p
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1.3 GeV BST ring

70 MeV e- Linac



Spectrometer for low-energy electron

910 mm
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● Simple structure

1. Target chamber

2. Dipole magnet

3. Focal plane detector

● Specialized for low-energy electron

� Windowless

� Tracking less
 

①

②

③

~3700 kg
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Angle changeable target chamber
Target chamber top 
view
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Spectrometer
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Pole piece

  Focal plane
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Horizontal position [mm]

Momentum

Scattering angle

  

 
 

radius 50 cm

bending angle 90°

0.4 T @ 60 MeV

gap 70 mm

dispersion 855 mm

momentum bite 11 %

5 mrad

solid angle 10 mSr

Vertical trajectory
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Focal plane detector

Readout boards

“Multi-Slit128A board”

Four ASICs “Slit128A”

      (128 ch/chip)

Single-sided silicon detector (SSSD)

Active area 97.28 mm × 97.28 mm

Thickness 0.32 mm

Strip length 48.575 mm

Strip pitch 0.19 mm

No. of strips 512 ch × 2

J-PARC muon g-2/EDM Test module2
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ULQ2 exp. up to now
 Mar. 2019 1st spectrometer construction

 Sep. 2020First beam @ ULQ2 beamline

 Sep. 2020 ～ 1st spectrometer commissioning

 Aug. 2021 2nd spectrometer construction

 Nov. 2021 ～ 2nd spectrometer commissioning

 Dec. 2021 ～ New rotational vacuum chamber
installation and test.
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Apr. 3, 2019
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First beam@ULQ2
Sep. 11th, 2020
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● : Foreground
● : Background
 (Spectrometer magnet off)

e+p

e+C

Scattered e-

SSD

Focal plane detector
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Dec. 2021 Mar. 2019 1st spectrometer construction

 Sep. 2020First beam @ ULQ2 beamline

 Sep. 2020 ～ 1st spectrometer commissioning

 Aug. 2021 2nd spectrometer construction

 Nov. 2021 ～ 2nd spectrometer commissioning

 Dec. 2021 ～ New rotational vacuum chamber
installation and test.

ULQ2 exp. up to now

2nd spectrometer for luminosity monitor.
Monitor C H ratio during experiment.



6/22/2022 PREN2022, YUKI HONDA 20

Add and improve shield

 

e+p

e+C

 Mar. 2019 1st spectrometer construction

 Sep. 2020First beam @ ULQ2 beamline

 Sep. 2020 ～ 1st spectrometer commissioning

 Aug. 2021 2nd spectrometer construction

 Nov. 2021 ～ 2nd spectrometer commissioning

 Dec. 2021 ～ New rotational vacuum chamber
installation and test.

ULQ2 exp. up to now

 



ULQ2 exp. up to now

6/22/2022 PREN2022, YUKI HONDA 21

 Mar. 2019 1st spectrometer construction

 Sep. 2020First beam @ ULQ2 beamline

 Sep. 2020 ～ 1st spectrometer commissioning

 Aug. 2021 2nd spectrometer construction

 Nov. 2021 ～ 2nd spectrometer commissioning

 Dec. 2021 ～ New rotational vacuum chamber
installation and test.



6/22/2022 PREN2022, YUKI HONDA 22

The essential experimental equipment have been constructed, and 
their performances fulfill the experimental requirements.

 Mar. 2019 1st spectrometer construction

 Sep. 2020First beam @ ULQ2 beamline

 Sep. 2020 ～ 1st spectrometer commissioning

 Aug. 2021 2nd spectrometer construction

 Nov. 2021 ～ 2nd spectrometer commissioning

 Dec. 2021 ～ New rotational vacuum chamber
installation and test.

ULQ2 exp. up to now



Future tasks
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We will start physics run in FY2022.



Magnetic form factor
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