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Experiment Method Q2 range, 

[GeV2]

CELLO 𝒆+ 𝒆− → 𝒆+ 𝒆− 𝝅𝟎 0.7-2.2

1.6 - 8

BES III 0.3 -3.1

Belle ~ 4 - 40

BABAR ~ 4 – 40

NA 62 Dalitz decay

A2

The “lowest” Q2 π0 TFF data collected

in the spacelike region to the date
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The existing low background PRad experiment setup

perfectly fits TFF measurement needs: high resolution 

hybrid e.-m. calorimeter, low background vacuum 

chamber, and charge particle identification with the GEM 

detector (minor modifications required)

GEM detector will be additionally used to VETO 

charged background in π0 candidate selection

Thin vacuum 

pipe attachment
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Tungsten absorber covering

central layer of the calori-

meter modules needs to be

increased to cover two

central layers to reduce

scattered beam back-

ground.

• Calorimeter shielding: • Solid silicon targets

New silicon targets ~250 μm

thick replaces PRad windowless

gas target

• Sophisticated trigger working with flash-

ADC calorimeter electronics (upgrade to HyCal)
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The PrimEx high resolution hybrid

electromagnetic calorimeter HyCal
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The calorimeter

central modules:

The 3rd layer (open)

The 2nd inner layer 

(behind absorber)

The most inner layer 

(behind absorber)

HV switched OFF
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We expect about 70K

Primakoff events in the

region of Q2<0.1GeV2

for 2 month running
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2 months run

Run time, 

[months]

Slope,

2-parameter fit

[%]

F(0),

2-parameter fit

[%]

Slope,

(F(0) fixed)

[%]

1 5.0% 0.35 3.3%

2 3.6% 0.25 2.5%

3 3.0% 0.20 2.0%
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~100 new points in 

the low Q2 range
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• Well-known Møller process, which has already been

successfully used by the PRad experiment, can be utilized

for the cross section verification, normalization, and energy

calibration

• Special Møller trigger needs to be implemented and added

(prescaled) to the data stream

• Precise absolute π0 electroproduction cross section

measurement provides connection between the measured

values and the well-known neutral pion life time:

Γ 𝜋0 → 𝛾𝛾 =
1

4
𝜋𝛼2𝑚𝜋

3 𝐹(0) 2
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