ECL background

BELLE collaboration Presented by A.Kuzmin(BINP, Novosibirsk)

• Radiation dose measurement • Lightoutput degradation • Dark current increasing • Pile-up effect

Radiation dose • The instantaneous radiation dose is proportional to the energy deposited in the crystal in unit of time. Dose ∼ E ∼ ∫ Idt • Leakage current ≈ 5 nA/crystal • Increase of 2.5 nA/crystal ∼ 100 Rad/(10^7sec) • Detector subdivided in 16 groups. Total current of each group is monitored and radiation dose accumulated is estimated.

12

Effect of increasing PIN diode dark current

The PIN dark current continuously increases during accelerator work.

The increasing is not proportional to the total dose.

Neutrons?

10

Occupancy ECL for random trigger. L̄ = 3.51033cm−2s−1 Ī_+ = 750mA Ī_− = 650mA Ē_γ = 35MeV N̄_γ(> 20MeV ) ≈ 3 N̄ barrel_γ (> 20MeV ) ≈ 1.2

Pile-up effect Signal overlapping with randomly distributed signals of background photons. Can be estimated from pedestal width. σ ∼ √ N_{bgγ} ∼ √ Dose ∼ √ IP σ_0 ≈ 200 keV; σ_{pileup} = √ σ^2 − σ^2_0

I_+ = 360 mA, I_− = 360 mA

11

Total background contribution can be expressed as sum of LER and HER background: σ(θ) = √ (s_Lσ_{LER}(θ))^2 + (s_H σ_{HER}(θ))^2

Vacuum pressure increases with beam current

Conclusion

• The radiation dose obtained by the crystals during one year is 10 – 40 Rads. Lightoutput degradation is about 1-2 % for barrel crystals and about 2- 4 % for most inner crystals of endcaps which is consistent with degradation expected from radiation dose.

• There is effect of increasing of the PIN diode dark current. This effect essential for endcaps.

• Pile-up noise is factor 2-3 higher then electronics noise in barrel and 3-6 times larger in endcaps for present background conditions.