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Experimental Particle Physics in Taiwan

Academia Sinica (中央研究院) :
 CDF@Tevatron@Fermilab (opto-electronics ….)
 AMS@Space Shuttle & Station (space electronics ….)
 TEXONO Program on Neutrino Physics in Taiwan [LOCALLY based and led]
 LEPS@SPring8 (fast electronics, analysis ….)
 ATLAS@LHC@CERN (GRID computing, opto-electronics …….)
National Taiwan University (台灣大學) :
 Belle@KEKB@KEK (EFCalo, analysis …)
 CMS@LHC@CERN
National Central University (中央大學) :
 L3@LEP@CERN
 PHOBOS@RHIC@BNL (Si-detectors …..)
 CMS@LHC@CERN (Si-detectors…..)
Satellite Institutes
closely-connected Theory, Astronomy , Space Program, Sync. Rad. … communities

…… started late 80’s , with existing nuclear physics/engineering programs
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TEXONO Overview

Poineering Efforts : “Zero-Background Experiment”!

 KS Expt: 1st large-scale particle physics experiment in Taiwan

 TEXONO Coll. : 1st big research Coll. % Taiwan & China

[feature report in Science, Vol. 300, 1074 (2003) ]

Program:
Kuo-Sheng Reactor Neutrino Laboratory

※ oscillation expts.  m0  anomalous properties & interactions

※physics full of surprises , need intense -source

※ reactor : high flux of low energy electron anti-neutrinos

study/constraint new regime wherever experimentally accessible

explore possible new detection channels

R&D Projects





Kuo-Sheng Nuclear Power Plant

KS NPS-II : 2 cores 2.9 GW

KS Lab: 28 m from core#1



Kuo Sheng Reactor Neutrino Laboratory

Front Gate

Configuration: Modest yet Unique

Flexible Design: Allows different
detectors conf. for different physics

Inner Target Volume

Front View (cosmic vetos,
shieldings, control room …..)



KS Expt. : Period I-III Configuration

ULB-HPGe + Anti-
Comptons

Shielding & Veto [one side]

CsI(Tl) Array (200 kg)



KS Expt: Period I,II,III Detectors

FADC Readout

[16 ch., 20 MHz, 8 bit]

ULB-HPGe [1 kg] CsI(Tl) [196 kg]

Multi-Disks Array [600 Gb]



 fundamental neutrino properties & interactions ; a channel to
differentiate Dirac/Majorana neutrinos (D/M)

 look for surprises and/or constrain parameter space with future
precision oscillation data

 study 1/T spectral shape in -e scattering,

T is electron recoil energy

 Related to neutrino radiative decays

Neutrino Magnetic Moments
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TEXONO data (4712/1250 hours
ON/OFF) [PRL 90, 2003]

comparable bkg level to
underground CDM experiment at
10-20 keV :

~ 1 day-1keV-1kg-1 (cpd)

analysis threshold 12 keV

No excess of counts ON/OFF
comparison

Limit:
e) < 1.3 X 10-10 B (90% CL)

more data/improvement to get to
sensitivity range

e)1.0 X 10-10 B



Sensitivities

Reactor (e) Sensitivities



KS Physics Program : Periods I & II & III

HPGe [1 kg] :
: x2 more data from PRL

improved background & analysis
study e flux from reactor & physics potentials
study possible nuclear transitions
Possible reactor axion search

CsI(Tl) [196 kg] :
attempt measurement of Standard Model (ee-)
sinw at MeV range

Prototype ULE-HPGe [5 g] :
 threshold < 300 eV  ~ 100 eV
explore potentials on N coherent scattering & CDM



R&D :
Coh. (N)

T < 1 keV Results & More Data:
(e)

T ~ 1-100 keV

On-Going
Data Taking:
SM (e)

T > 2 MeV

Reactor Neutrino Interaction Cross-Sections



ULE-HPGe : 5 g
Prototype Results

Threshold
~ 100 eV

Signal Band

Threshold < 100 eV

PSD Cut



Yangyang (襄陽) Lab (Y2L)
min. 700 m of rock overburden

CDM Project: TEXONO KIMS
KIMS: funded Dark Matter program

with underground facility @ Y2L in
Korea

move ULE-HPGe 5 g prototype Y2L
for measurement 04/05 : sub-keV bkg &
CDM searches

may evolve into a full-scale (1 kg) CDM
experiment : different sensitivity region



TEXONO Collaboration: Built-Up & Growing
Kuo-Sheng Neutrino Lab.:
Established & Operational

※ Modular & Flexible Design
Physics Data Taking since June 01

※ Unique HPGe Low Energy Data
※ Bkg Level ~ Underground CDM Expt.

Results published on () More DAQ+analyses under way
Diversified R&D Program in parallel

※ Current Research Focus at :
() & -e ) & coh(N) & SonoLum. & CDM & AMS

Reaching Out
Y2L @ Korea / IHEP’s Daya Bay 13 Project (?) / Regional (?)
welcome new ideas/collaborators & explore other scenario

Summary & Outlook

TEXONO is (a modest) part of the world’s neutrino physics community


