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TEXONO  Program [since 1997] (PI: H.T. Wong) 
 Themes: Low Energy Neutrino and Dark Matter Physics
 Teams: 

Taiwan (AS …), China (THU,SCU,CIAE,IHEP), India 
(BHU,GLAU,CUSB), Turkey (METU,DEU) 
+ Theory (NTU,NDHU) 

 Neutrino Physics at Kuo-Sheng Reactor Neutrino Laboratory (KSNL)
 Participate in International Programs World-wide
 Unifying Theme – Low Energy Low Background Germanium 

Detectors, for ν & DM

 NSC-organized  On-Site Visit & Meet-the-Press  2009/09/09 !!



Pioneering Spirits & 
Settings   ……

First Particle Physics Experiment 
and Facility in Taiwan

First Institute-Scale Basic Research Collaboration between Taiwan 
and China

Extended Posting of International [China, India, Turkey] Graduate 
Students in Taiwan to Pursue their Thesis Research



Neutrino Properties & Interactions at Reactor

massquality Detector requirements

Threshold ~ 
100 eV

Observable Spectra with Reactor 
Neutrino “Beam”

Magnetic Moments
[PRL03,PRD05,PRD07]   

 1 kg HPGe

ν-e  Scattering  SM [PRD10] 
& NSI/BSM 
[PRD10,PRD12,PRD15,PRD17]

 200 kg CsI(Tl)

Current Theme: νN Scattering [hep-ex05,MLPA08,PRD16]

 sub-keV O(kg)  ULEGe / PCGe [NIMA16]

 Theory Program (Atomic effects in ν(χ)−N [PLB14,PRD15… etc]

 Light Dark Matter @ KSNL [PRD09,PRL13,AP14]

 CDEX Dark Matter @ CJPL  [PRD13,PRD14 ..etc]

ν Milli-charge [PRD14]   

 sub-keV O(kg)  PCGe

Reactor Neutrino 
Spectrum

sub-keV Electro-Cooled p-PCGe
[500-1430 g]



 First Results on (Then-Best)  Neutrino Magnetic 
Moments (PRL03, PRD05,07) Captured Attention of 
International Research Communities & Media



Subsequent Results are Recognized in Professional Circles

Still-Best Cross-Section Measurement of Two of the Fundamental 
Leptons in Nature – electrons &  electron anti-neutrinos [PRD10]

 Pioneered development  on  sub-keV Germanium Detectors [NIMA16]

 Triggered Interest (& eventual observation) of coherent νN [JPCS06] 

 Opened  Window on “light-Dark Matter”  searches [PRD09]

 Introduced Advanced Atomic Physics Calculations to  σ(ν/χ N) [PLB15+]

 Introduced parameter to quantify QM coherency in elastic νN [PRD16]

TEXONO 
PRD10

Review Particle Physics
Electro-Weak Physics Review 

[a Permanent Record ]



 2400+ m rock overburden, drive-in 
road tunnel access 

 ~6 muons/m2-month  (cf sea-level 
100 Hz/m2)

 Deepest and Largest Underground 
Research Facility

 TEXONO@KSNL directly catalyzed foundation of China 
Jinping Underground Laboratory (CJPL) and First-
Generation CDEX Dark Matter Program.

http://www.physicstoday.org/
http://www.physicstoday.org/
http://www.physicstoday.org/
http://www.physicstoday.org/


CDEX Collaboration 
[ Dec 2018 @ Zhuhai ]

CDEX-1

 First-Generation CDEX-1 Dark Matter 
Searches at CJPL-I adopted baseline design 
& software algorithms of TEXONO@KSNL

CDEX-1:
1 m thick 
PE House



 Strength: Low Threshold (“Light” Dark Matter) ; 
Resolving Spectral Structures (axions…) ; Stability 
& Long Duration (Modulation Studies)

CDEX 
(+ Migdal)

Recent Highlights ….

 “Migdal Effects” Analysis 
(PRL19) [ demonstrates we 
can “snatch” new ideas ..]

 Annual Modulation 
Analysis (PRL19) [ model-
independent & apple-to-apple 
probe ;  rejected other AM 
positive claims ]



νN

Gravitational 
Physics

Decommission 2023
Access till 2025

(Good Shielding)

Dark 
Matter Future 

Program
~2023

~2027

L1T

L200

~2023

0νββ

International Reactor Labs 
(China, Korea, Russia, US…)

NEW 
Projects !

TEXONO Program – Future Road Maps

Ongoing 
Physics

Definite 
Plans

Possible 
Evolution

GeIA—R&DEC-PCGe

+ TW 
Groups 



TEXONO Program for  MOST-HEP-WP 2021+
Upgrade of Electro-cooled O(100 eV)
Threshold Germanium Detectors
 νN scattering at Kuo-Sheng Reactor

or elsewhere; Light WIMP searches
at China Jinping Underground
Laboratory

R&D  Ge-Detector with Internal Amplification.
 Potential O(10 eV) threshold for future 

generations of νN scattering and Light WIMPs

 Continue Data Analysis on Novel DM Scenarios, QM Coherency in νN, 0νββ Sensitivities,
Theory Project,  Explore New Ideas  …… 

Neutrinoless Double Beta Decay with LEGEND:
 Execution of L200 ; R&D Towards (then preparation & 

execution) of Ton-scale L1000 at CJPL (or SNOLab)



L1T (?)

L200

 Towards Ton-scale enriched-Ge76 experiment 
for neutrinoless double beta decay experiment 
to cover the “Inverted Hierarchy”  



TEXONO Program in Taiwan-HEP
Approach: “Being Conductor in a Smaller Symphony 

Orchestra” via Diversity & Versatility
 “Choice” for Individual ; “Necessity” for Community [to 

Complement & Complete the Expt-HEP Experience]
Delivered Good Science & International Presence, Built 

Facilities & Teams & “Brand Name” (品牌),  Acquiring Skills, 
Propagating DNAs [qualified manpower, scientific content …]

Summary & Prospects



The first two  decades….

The first decade ….

期待：
更上層樓、依然精彩
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