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Experimental Particle Physics in Taiwan

...... started late 80’s , with existing nuclear physicg/engineering programs

Academia Sinica ([ l%i’lﬁlﬁ”é'tilffin‘) :
CDF@Tevatron@Fermilab (opto-electronics....)
AM S@Space Shuttle & Station (space electronics....)

TEXONO Program on Neutrino Physicsin Taiwan [LOCALLY based and led]

L EPS@SPring8 (fast electronics, analysis....)
ATLAS@LHC@CERN (GRID computing, opto-electronics....... )
National Taiwan Univer sity ('I[",ﬁ*‘\%'f-‘») ;

» Bele@KEKB@KEK (EFCalo, analysis...)

» CMS@LHC@CERN

National Central University (F[I*28)

» L3@LEP@CERN

» PHOBOS@RHIC@BNL (Si-detectors.....)

» CMS@LHC@CERN (Si-detectors.....)

@ Satellite Institutes

@ closely-connected Theory, Astronomy , Space Program, Sync. Rad. ... communities
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TEXONO Overview

Program.

»Kuo-Sheng Reactor Neutrino L aboratory
% oscillation expts. = m, 20 = anomalousv properties & interactions
< v physicsfull of surprises, need intense v-sour ce
< reactor : high flux of low ener gy electron anti-neutrinos
. study/constraint new regime wherever experimentally accessible

. explore possible new detection channels

» R& D Projects

Potneering fﬁ orts .  “Zero-Background Experiment” !

¥ KSExpt: 1% large-scale particle physics experiment i Taiwan
¥ TEXONO Coll.: 1% bigresearch Call. % Taiwan & China
[feature report in Science, Vol. 300, 1074(2003) |
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Taiwan-China Collaboration

A Bridge Over Troubled Waters

Researchers from Taiwan and the mainland have hit scientific pay dirt with the first—
and so far the only—collaboration between two institutions across the Taiwan Strait

Tokvyo—A hot campaign 1ssue in Tarwan’s  the mainland but 15 now a US. citizen. It
presidential election in March 1996 was  was his idea to get Taiwanese scientists to-
whether the island should drop 1ts long-held  gether with researchers at the Chinese
objective of reuniting with the maimland and — Academy of Sciences” Institute of High En-

frrmalle Asclara 1te indanandanca Ao a armnr Dhacise (THEDY That maanth tha tue
Researchers make headway in
% By Myra Lo

Tier wis yeuos of paiyyiakimg
work, researchers an the
TEXOENO progect, or Talwen
Eaperimmoni on Neuttmos, have

myne

that

gl 0 thie Mstiviorse Sainmints

aronind the soeld bave eonduciesd

AEMETOS expaamaniy i beanm

fohisre abéiut (hie pRrricle, which

resuies vae Of (he beadd aijder-

showmd | Nawinines gy pnm.lucru (1]
h’

ihe E stmiaphers, (e mun,
particle scevlecators anid Teckesr
T s

Wiy waai), The pesailis of biseriia-
Il cnllubgrations sach aa the
Sopet: Kumibihkande in Japan ani
Sidbnry Newtting Observaliny m
Canadu gave the Tavwap project
Wit Wi chimscs ibl) g = iineg-
Wi K g

Thie in becunse these giar{ics
gaperiments have conffmed (il
the neatring does have mans amd
st ibisid sl stk dides| ke
plee The Luibey priess e a phe
mgEon whene peutinos change
lram Ol 1vpe b0 anciber while
traveling greal distunces. Such
ot Harion wonid aom aeeor i
it wese entitely witluou
mass, shich scientliti nand io
belive 0B e citne,

Theke experiventy g b
targee et o explose di

& feredi aspects of ihe pewtrim

Aretien (o Hiwme pliiseed by

g ihe TEXCNGY experieient. Hem

ever, ghven. their Biidings, we

Phixilcists beliove it ned:  The Kap-Shang Wadlear Powse Station, Which produces slactritity used by melilfons of ko ihere ba a graniler pletire

frvm AT
o gmeil it abwl (he flistic o

muawn abiad wrloi enkes thee nlas le el sineiloan st of ssirsiion, Tl o caiad ba bl U] € B W

» mill heip shed lghi  hgsebolds in nocthern Talwanl 8lio hounes the research ficllities af the TOXOND
Wipng sniid
e b Mhlaea

beeivigiel mod wchieh directon o go,”



Kuo-Sheng Nuclear Power Plant
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KSv Lab: 28 m from cor et#l

Kuo-sheng MNuclear Power Station : Reactor Building
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Powerful collaboration. Scentists from Taiwan atd mainland
China are studying neutrino emissions from this nuclear power
plant outside Taipel




Front View (cosmic vetos,
el area shieldings, control room .....)

aielding (Sept 20C
o

: Configuration: Modest yet Unique

! Flexible Design: Allows different
: detectorsconf. for different physics

Inner Target Volume



‘ KSExpt. : Period I-111 Configuration ‘

Shielding Design
[Only One out of Six Sides Shown]

Kno-Sheng Experiment : HPGe Detectar

Plastic: Bag
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KS Expt: Period I,I1,I11 Detectors

ULB-HPGe [1 kg]

. mum ]y

FADC Readout e e
: Multi-Disks Array [600 GDb]
[16 ch., 20 MHz, 8 bit]



Neutrino Magnetic Moments

» fundamental neutrino properties & interactions; a channel to
differentiate Dirac/M ajorana neutrinos (vp/vy)

» look for surprisesand/or constrain parameter space with future

precision oscillation data

d
» study LT spectral shapein v-escattering, |dT

T Iselectron recoil energy

» Related to neutrino radiative decays
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» TEXONO data (4712/1250 hours
ON/OFF) [PRL 90, 2003]

» comparable bkg leve to
underground CDM experiment at
10-20 keV

~1 day'keV-1kg?!(cpd)
» analysisthreshold 12 keV

» No excess of counts ON/OFF
comparison

» Limit:
H(Ve)< 1.3 X 10 ug (90% CL)

» mor e data/improvement to get to
sensitivity range

uv(Ve) ->1.0X 1010 B
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Reactor p(v.) Sensitivities \
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‘ KS Physics Program : Periods | & Il & Il

HPGe [1 kg] -

> u,+I,: X2 more data from PRL
Improved background & analysis
» study ve flux from reactor & physics potentials
» study possible nuclear transitions
» Possible reactor axion search

CsI(TD) [196 kg] :

» attempt measurement of Standard Model oc(vee)
> sinZ6,, at MeV range
Prototype ULE-HPGe [5 g] :
» threshold <300eV - ~100eV
» explore potentials on vN coherent scattering & CDM




Reactor Neutrino Interaction Cross-Sections
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ULE-HPGe : 5 g
Prototype Results
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CDM Project: TEXONO @ KIMS

2 MAPAUESTEOM -

» KIMS: funded Dark Matter program
with under ground facility @ Y 2L In
Korea

» move ULE-HPGe5 g prototype =2 Y 2L,

for measurement 04/05 : sub-keV bkg
CDM searches

» may evolveinto afull-scale (1 kg) CD

|South Koreaﬁomﬂ OREW|

Korea Ba, 18N

D iileung-do
Sea of Japan
(East Sea)

Yellow Sea

experiment : different sen5|t|V|ty reglo
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min. 700 m of rock overburden



> TEXONO Collaboration: = BUfft:

» Kuo-Sheng Neutrino Lab.:

- Established & Operational
s Modular & FIeX|bIeD&s|gn '_
L Physcs Data Taking since Jung Q&

>< Bkg Level ~Underground CDM |

» Resultspublished on p, (I',)) = More DAQ+analyses under way

» Diversified R& D Program in paralle
2% Current Research Focus at :

u, (T,) eZc(v-e) el oun(vN) e SonoLum. T CDM L AMS
» Reaching Out
= Y2L @Korea/ IHEP’s Daya Bay 643 Project (?) / Regional (?)
= welcome new ideas/collaborators & explore other scenario

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




