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 Birth, Pre-1997
 TEXONO 
 CJPL & CDEX & ….. 
 Perspectives & Prospects

 “I” == HTW
 (*) == crucial “wavefunction-collapsing” yet 

not-entirely-natural (不全按牌理) moves 

....塑造歷史

@



王煥玉（1954年12月29日－2018年11月4日），河北文安人，中國
粒子天體物理和空間探測領域專家，中國科學院高能物理研究所
原黨委書記、副所長，研究員，硬X射線調製望遠鏡（HXMT）衛
星地面應用系統總指揮、衛星系統副總指揮。

悼念

1996年9月 至 1997年12月 為 物理所
高能物理實驗組 客座研究員

.....在学术会议上做报告时发生心梗去逝。他的最后一句话说：
『今天身体不太舒服，不能把HXMT的科学成果都讲给大家了。』



A Theory Paper that Graces My Office ……

…… Now the Experiment Report 



首次長期訪問 (*)：
高能所(CAS-IHEP)郁忠強、于傳松 [1994/4/27 始]

 CDF、Top Quark Physics、探測器、電子學…

公文作業1993/6 始、
歷時十月! [Teng PK]



郁忠強
于傳松

隨後…

盛俊鹏 1995/6 毛泽普 1995/9 戴贵亮 1995/12 王焕玉1996/9 赵棣新1996/11



TEXONO & CDEX  合作團隊

研究主軸:   低能區微中子與暗物質物理

TEXONO
國聖核電廠微中子實驗室(KSNL)

台灣 (中研院,核二廠,核能所,清大,台大)  

土耳其 (METU,DEU)

印度 (Banaras Hindu U) 

CDEX 
中國錦屏地下實驗室(CJPL)

 清華,川大,原子能院,南開大,北師大,雅礱江水利

Taiwan EXperiment On NeutrinO [since 1997]

China Dark Matter EXperiment [birth 2009]



1995:李世昌邀請張仲澐(U.Maryland)來台,開展
微中子實驗

1996/4: 訪問北京、探討策略架構 [MOU:AS+IHEP]

台灣中研院: 張仲澐、李世昌

北京高能所: 鄭志鵬、李金

[張(口述、文集) ：王淦昌 具重要影響 ]

 Where: 台灣本土 (*)

 What: 核電廠微中子(*)

 Who: 台灣與中國大陸合作(*)

 1997/1: 王子敬加入、與李金共同推動、內容與
細節(How’s – the Devil’s)定案、組織兩岸團隊

TEXONO –啟航歷史與里程



張仲澐 2010

鄭志鵬 1989

李世昌
2010

李金 1990’s

王淦昌、張仲澐 1988

https://mails.phys.sinica.edu.tw/cgi-bin/openwebmail/openwebmail-viewatt.pl/IMG_0015.JPG?action=viewattachment&sessionid=htwong*mails.phys.sinica.edu.tw-session-0.765451725197153&message_id=%3C8CD92EAD2F65E45-1C1C-1C338@webmail-m095.sysops.aol.com%3E&folder=friends&relatives&attachment_nodeid=0-1&convfrom=utf-8
https://mails.phys.sinica.edu.tw/cgi-bin/openwebmail/openwebmail-viewatt.pl/IMG_0015.JPG?action=viewattachment&sessionid=htwong*mails.phys.sinica.edu.tw-session-0.765451725197153&message_id=%3C8CD92EAD2F65E45-1C1C-1C338@webmail-m095.sysops.aol.com%3E&folder=friends&relatives&attachment_nodeid=0-1&convfrom=utf-8




 I was at CERN 1992 – 1996, prior to AS.
 After learning the TEXONO plans [all in future 

tense], TWO senior CERN physicists in 
independent occasions “sweetly”  
reminded me that CERN and DUBNA have 
been jointly nominated for Nobel Peace 
Prize for being able to work together

 While directions & technologies (方向&方法) have 
evolved and changed,  the founding Cross-Strait 
Collaboration spirits remain intact despite various 
challenges & are “guiding principles” in difficult decisions. 



• 28 m from core#1 @ 2.9 GW
• Shallow site : ~30 mwe overburden 
• ~10 m below ground level 

國聖微中子實驗室 (KSNL)





無法顯示連結的圖像。檔案可能已移動、重新命名或刪除。請驗證連結指向正確的檔案及位置。

Configuration: Modest yet Unique

Flexible Design:  Allows different 
detectors conf.  for different physicsInner Target Volume

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



ULB-HPGe [1 kg] CsI(Tl)  [200 kg]

KSNL : Detectors Schematics
sub-keV Ge (20-1400 g)

2010’s: Data Acquisition 
with FADC Readout & 
FPGA Capabilities

Crystals and PMTs 
made in China c/o IHEP 

 IHEP-designed G1 
electronics system 

 G1-FADC became hardware 
seed of MHEP’s Hadron 
Physics Program (Chang WC)



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,PRD15,2XPRD17]

 200 kg CsI(Tl)

νN Coherent Scattering [Current Theme;PRD16]

 sub-keV O(kg)  ULEGe / PCGe [NIMA16]
 Dark Matter Searches @ KSNL [PRD09,PRL13,AP14]
 Theory Program [PLB14,PRD15,PRD16]
 CDEX Program@CJPL [PRD13,2XPRD14,PRD16,PRD17,CPC17,PRL18]

 Independent, Thriving and Diverse  Programs … 

Neutrino Milli-charge 
[PRD14]   

 sub-keV O(kg)  PCGe

Reactor Neutrino 
Spectrum

sub-keV PCGe



TEXONO 2000

TEXONO 2003

TEXONO 第一個 物
理結果, 於 CIAE
中子源完成 (PLB-02)

原子能院(CIAE) 周祖英、唐洪慶 ~1998

TEXONO 2012

The first two  decades….



2002:

李金 成 北京清華
工程物理系 客座研
究員， 推動該校高
能物理實驗計畫(*)

清華參加高能所 [台
灣反應堆中微子實驗]
(**)



2003-04:
Li Jin & I started building the new THU team and suggested –

INSTEAD ! – that they can spearhead a light dark matter project 
at the new underground laboratory Yangyang (Y2L) in Korea, 
using the “low threshold Ge detector technique” at KSNL  (**)

 Natural to expand applications of the LE-Ge techniques to both
neutrinos & dark matter

 I feel Light Dark Matter, then an obscure subject, is ready to have 
its windows opened.

 Our searches of underground sites in Taiwan do not provide 
appetizing candidates

 Our survey of Taiwan reactor sites for “theta-13 projects” also do 
not yield competitive locations (c.f. Daya Bay)

We see the potentials and ambitions of the THU team and feel 
necessary to guide them to meaningful challenges with long-
term prospects & growth ….  

“ Some birds cannot be caged ! “



2004-08:
 I was too busy to really invest much efforts to 

the DM@Y2L project headed by the THU team
 Data taking & analysis , hardware R&D for TEXONO 

@ KSNL 
 Consolidating working relationships with new teams 

from  BHU, India  and  METU, Turkey 
 Family affairs also got me occupied….

 Meanwhile, the THU team struggled on @ Y2L under 
minimal support ….. BUT
 The project gathered visibility and interest in THU
 Site visits of THU leadershipS to Y2L  , incl. VP Kang  康克軍
 Ideas of underground lab, dark matter experiments … taking 

root in China … the team got “prepared” ! 



By 2008 mid-October:
[ Interesting (Historical) Coincidence – Direct Flights (兩岸直航）Started July 2008  ]

 My Family Affairs get “Settled”. I became 
restless again ….

 Learned from my THU collaborators that ….. 
“there may be an interesting possibility at 
Sichuan ….”

.....  The Rest IS History . 



 Discovered by physicists via TV news on 
2008/8/8 (Construction Tunnel completed to 
commemorate Beijing Summer Olymics !)

 Merits: 2400+ m rock overburden ; drive-in road 
tunnel access ; superb supporting infrastructures

 Operated & Managed by THU & YLRHDC
CJPL-I (2010): 6X6X40 m cavern 
CJPL-II (2017+): [4X(14X14X130 m) Halls]+Pits 

 The Deepest & Largest Underground Research 
Facility in the World

 National Major S&T Infrastr. Project in China.

Artist’s Conception





Physics Today September 2010

The first decade ….



CDEX@CJPL1
 Adopt & Expand sub-keV Ge technologies from KSNL
 Competitive results on Dark Matter Light-WIMPs and Axions Searches
 Team & Expertise building for FUTURE Projects 

Dark Matter WIMP Searches Dark Matter Axions Searches

CJPL-I



Future Prospects: 
CDEX-Ge1T (0νββ+DM) Project

CJPL-II Hall-C Pit (Foreseen) 

Artist’s Conception

 LEGEND-1T is a natural and excellent candidate for Ge1T@CJPL2

Ge1T-Pit (top view)



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

 Main Cast : mainly 
GERDA, Majorana, CDEX 
groups [i.e. world’s 
expertise teams in ultra-
low-background Ge-
detector experiments]

 CDEX groups – building a case of hosting this experiment at CJPL-II

LEGEND 2017



BRING

To

 If Realized, it will be a Flagship Particle 
Physics Project in Asia.
Summit as Challenging and Daunting/ 

Haunting , perhaps “Quixotic” , as that We 
Faced  20 Years Ago !

 Discovery of 0νββ –> Instant Nobel Prize



G1

G2

G3

V. Singh 
BHU, India

M. Deniz
DEU, Turkey

S.T. Lin
SCU, China

Q. Yue
THU, China

TEXONO 2017 CDEX 2017

L.T. Yang
THU, China

H.B. Li 
AS, Taiwan

TEXONO – CDEX Family          Tree

S.K. Liu, 
SCU, China

THU
Eng. Phys.



…. Their Aspirations Become Ours !!

Retired Alumni



“ STAY HUNGRY !
STAY FOOLISH ! “ 
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