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TEXONO Collaboration & Program
Å Taiwan(AS, INER, KSNPS)

Å China(IHEP, CIAE, THU, NKU, SCU, LNU)

Å Turkey(METU), India(BHU)

[1] Magnetic Moment search at Ḑ10 keV range Ÿ [PRD 75 2007]

[2] measument at ḐMeV range Ÿ [PRD 81, 072001 (2010)]

[3] WIMP Search at sub keV range Ÿ [PRD 79 2009].

[3] N Coherent Scattering Ÿ Goal.
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Kuo-ShengReactor Plant

Å = 6.4Ĭ1012cm-2sī1

Å Lab : 28 m from core #1,

Å 30 mwe overburden  concrete 
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Kuo-ShengReactor Plant

5



Neutrino and Dark Matter Physics With Sub-KeV Germanium DetectorLakhwinderSingh

Scattering at MeV

× Data Volume : Ḑ30000 kg-day ON, Ḑ7500 

kg-day OFF

× DAQ Threshold : 500 keV : Analysis 

Threshold : 3 MeV

×ůmeasured/ůɜľeeī  = 1.18 Ñ0.29(stat) Ñ0.08(sys)

× sin2ɗW =    0.264 Ñ0.04(stat) Ñ0.01 (sys)
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HPGeDetector

Å ULE-HPGe Ÿ developed for soft X-rays detection

easy & inexpensive

robust operation

Å     N coherent scattering, CDM search (WIMP) .

Å Implications on reactor operation monitoring

Å Prototype detectors:

Å 5 g(at KS & Y2L), 4Ĭ5 g(at KS & Y2L),

10 g(at AS & CIAE), 180 g segmented(at AS).

Å 900 g single elementPCGe at KS.

5g Detector 4 x 5g Detector10g Detector
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Point Contact Ge Detector

Å Proposed by Luke (80's),

successful demonstration by CoGeNT (2007).

Å Dual-electrode readout for PSD.

Å Utra-Low-Background specification.

Å 900 g, Data taking in Nuclear Power Plant since

October 2010.

300 eV
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Sub-KeVBackground Comparison

Bkg ~ O(1) cpd/kg/keV >10 keV, ~ to underground expts.

ULEGe bkg @ KS ~ CRESST-1 @ GranSasso

Intensive studies onsub-keV background understanding
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Dark Matter Search
WIMP Spin-Independent Cross Section

Å Standard conservative analysis

Ÿ WIMP rate < total events rate (No background subtraction)

Å Adopt standard astrophysics parameters

WIMP Spin-Dependent Cross Section
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N Coherent Scattering

Ÿ N2 enhancement

Å Low recoil energy : Ḑ1.9 keVfor Eɜ= 8 MeV, Ge Ḑ500 eV after 

Quenching Factor.

Å A fundamental neutrino interaction never been observed experimentally.

Å An important interaction/energy loss channel in astrophysics  media.     

Å new detection channel for neutrinos Ÿ reactor monitoring.

Ÿ compact and protable(?).

Å WIMP search in sub-keV range and improve magnetic moment limit on same 

detector

Probe     N Coherent scattering below ~ 500eV
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Quenching Factor

Å Adopt TRIM approach.

Å Quenching Factor Ḑ0.2 at keV.

CIAE neutron beam facility
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N Coherent Scattering

Å Take Q. F. = 0.2, extrapolate 1 cpkkd to eV level

ᵼsignal/noise > 1 at 300 eV

Å At threshold = 100 eV ᵼ3.1 count dayī1 kgī1
At threshold = 200 eV ᵼ0.23 count dayī1 kgī1

At threshold = 300 eV ᵼ0.0084 count dayī1 kgī1
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Non Standard Interaction 
Motivation for NSI :

Atmospheric and solar neutrino anomalies can be explained by

ǒGiving neutrinos new interactions

ǒNeutrino Oscillations

Both cases needs neutrinos to be massive which is not possible in 

the SM!
Cross Section  in the form of additional NSI terms to the SM cross section
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Non Standard Interaction 
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Unparticle
J. Barranco et at,Phys. Rev. D 79, 073011 (2009) [9 pages] 

ǒUP dimension d.

ǒUP energy scale ȿU.

ǒCoupling constants ɚ0(for scalar UP) and ɚ1 (for vector UP).
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Unparticle
Constraint on UP with scalar exchange:-ȿ

U
=1TeV

Constraint on UP with vector exchange:-ȿ
U
=1TeV
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Jin-Ping Underground Lab

ULE HPGE has been 

installed 
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