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Columnar recombination

* High pressure xenon gas TPC
= directionality + mass + Sl sensitivity

Schematic of columnar

D. Nygren J Phys. Conf. Ser. 460 (2013) 012006
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Previous research by NEXT

« Xe + TMA (penning effect)
* lonization have angular dependence | ros (ripp2014) 057

e Scintillation was Suppressed J. Phys. Conf. Ser. 650 (2015) 012012
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Time profile of scintillation

* slow is mainly 14007
recombination

* slow may have so0f
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Principle demonstration
detector

 PMT detect both scintillation and EL(ionization)
* 5MeV alpha-ray

a-ray (5.4MeV, 2.7mm)

20mmé¢ rd from 241Am
oV
Drift region : 5mm
16V EL region : 2mm
1456V
18mm
o \ PTFE
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GND-mesh VUV-sensitive PMT

(PMT guard)
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EL-timing =

Vertical-like event
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* EL-timing o< cos6
e Initial angle can be known
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Averaged waveform

* Low E (6.6V/cm/atm): columnar recombination
* High E (102V/cm/atm): no difference
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fast [p.e.]

E,#=6-6V/cm/atm

Angular dependence of yield
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» fast (de-excitation): const.
* slow (recombination): neg. relation

* EL (lonization): pos. relation cosB=1 < cosB=0
--> Columnar recombination ! 0=0" = 0=90
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e.]

fast [p.

High electric field

» fast (de-excitation): const.
* slow (recombination): decreased
* EL (lonization): increased

--> No angular dependence
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Conclusion

* Angular dependence of columnar recombination
was observed in both photon and charge signal

* gas: 8atm Xe 100%
* particle: 5SMeV alpha-ray

* Low electric field is needed (6.6V/cm/atm this time)

* Paper have been submitted to JINST
* | expect it will be accepted soon.

* Next plan: Low energy study (252Cf)



