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Searching for the Electric Dipole Moment of the Neutron to
Explain the Matter-Antimatter Imbalance of the Universe
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In this talk, Dr. Liu will review the theoretical motivation for EDM searches and describe

the experimental techniques. The latter include high-density ultracold neutron (UCN) sources,
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state-of-the-art magnetic shielding, novel magnetic
SPECIAL BfE:#

L M2019. field configurations, and sensitive magnetometry (both
1F Auditorium, Institute of Physics
2 avmmmnan ' external and co-habitating) to control systematic effects.

Dr. Liu will focus on one particular initiative at the Los
14:00
5/31m

Prof.

Chen-Yu Liu the EDM sensitivity by an order of magnitude within a
Department of Physics,

Indiana University decade.

Alamos National Laboratory, where we plan to improve

|FEETA| (m#ias : 2652 / Longuoge: English )

Searching for the Electric Dipole (Y eEFr)
Moment of the Neutron to Explain

the Matter-Antimatter Imbalance

of the Universe

Host 4§ A | Hsiang-Nan Li / Distinguished Research Fellow 2= B aT st 8

Contact 4 A Ms. Svetiana CY. Sam stEE/\A 02-2789-8386
Ms. Fu-Fang Lee F=#I35 /M 02-2789-8985

A e BT A A5 85 - Our Amazing Universe!
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Pisin Chen
Deparément of Physies ;! Bang and a period of inflation, but their details are
rf'

We know that the Universe began with a Big

National Taiwan University

Our Amazing Universe! still unresolved. To reach a deeper understanding of

Two major science revolutions in the 20th century, Einstein’s theory of relativity and quantum me- . . .
chanics, have drastically changed our understanding of the universe. Yet the two theories cannot h h f h f 1
et e e T S these, a quantum theory of gravity that unifies genera
contribute only less than 5% of the total substance of the universe, while the remaining 95% is

dominated by dark matter and dark energy, the nature of which are still unknown. Aside from the

composition issue, we know that the Universe began with a Big Bang and a period of inflation, but o . .

B it s qunm eyt re]at1v1ty and quantum field theory m aybe necessary.
gravity that unifies general relativity and quantum field theory maybe necessary. Quantum gravity

is also needed in another extreme spacetime condition, the black hole, a prediction by general rela-

tivity, where the Hawking evaporation may lead to the loss of information, which violates a sacred . . .

principle of quantum theory. Over the past 40 years, the investigations of this information loss par- 1 d d h
. Quantum gravity is also needed in another extreme
ate, and T proposed an experiment with the hope to shed lights on this extremely fundamental issue.
“Tn this talk T will tour through our amazing universe at a pedagogical level. T will also explain how
to create analog black holes in the lab, and why Prof. Mourou deserves this year's Nobel Prize.

= spacetime condition, the black hole, a prediction by

BEEA | Erums B | R 02276563 general relativity, where the Hawking evaporation

Host | Deputy Director Henry Tsz King Wong Contact | Ms. Ai-Ting Chung

may lead to the loss of information, which violates a

sacred principle of quantum theory.
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Over the past 40 years, the investigations of this information loss paradox were
essentially theoretical. Recently Gerard Mourou, a 2018 Nobel Prize in Physics Laureate,
and the speaker proposed an experiment with the hope to shed lights on this extremely
fundamental issue. In this talk, the speaker will tour through our amazing universe at a
pedagogical level. This speech will also explain how to create analog black holes in the lab,

and why Prof. Mourou deserves that year’ s Nobel Prize.
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: World of Knowledge
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AN RAEBENMMNE (Alifvibrio fischeri Photobacterium phosphoreum) th g sl BRI A
fR%F T E BRI R A 23 1) AT RS i 7R - {20 e 2 A 1 A R B2 R EE AR i B O B2 AR 0 A D
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e MR T - I G 1065F6 H 14 H ER B 5510600430975 A &5 H R EE R B 1064F9 H 15 H 4L
% NIEA B301.10C )o

D] —~ S 22 A4 T B 5 k) B A 8 7 D e ) T

(a) RAME (Natural whole cells) (b) EEEEME (Genetically modified whole cells)

turn-off turn-on

A D Environmental
AA A poliutant
A 1

Bioreporter

cells Changes in metabolism
morphology, luminescence,

(EMPR Wl

e )

Changes in x Fluorescence
UV absorbance Bioluminescence
Bioluminescence Pigment

Morphology % ‘Q

[ X245 4788 (Optical transducer) ]
[ FH 2B 5328 (Signal processing) ]

R TR 28 41 R » 5k DR MR B ) 41 0 A 7 A S E AR 0 A ) 0 R 2 — P R T U 5%t A T o 2 R o
A R E B (promoter) Bl 5 3 Kl (reporter  gene) 1EL A% §5 5 21| < 2R 1) 4 B 48 o i AL A 1R 11 2
Rl b R E A B RS AT RN 2 — B RN - & AL R B DR IR ok A B A B kA 2 R B ([ —
b) » % AR O A R D B e — iR RS S E R AR OCER (fluorescent protein)~ -2
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A0 A AR ER LRSS T B R B 5 = B K D @4 A A2 K22 Dr. Shimshon  Belkin& 1
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coli) # A PiE £RiA R E T (antibiotic-induced gene promoter)  BLANE 12 YEEGI A 454 HAT
et B H R RS A W &b~ T HE I B REAR BT ) M 2 48 (CCD) REHR 3 i A2 20 BETE 205118077 il e ]
F4-44~ | [ e AR B (BT B ciprofloxacin) EHIE R 4518 ng/ml & EERNECE &
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Bk — 2 EREN(Z)1, 10296 HMBIZ BT 1021950329 SEAEIEIE) bR T AL 2 8 = &
BT > B ) R AR 5 5% (R & s B 1k (homogenization) & Bl AT B 52 56 A i B A 88 5 A4
TR T » 2/ INRF A2 55 P 728 ) 53 A7 45 SR o 2 {1 28 ) R B 2 42 (B 2 ~ £ 5 ~ B A 43 T » S R v 2 O R o i R
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RAE B ILBF 72 B 38 2R (Analytical and Bioanalytical Chemistry)#FIDOI 10.1007/s00216-
017-0792-x

il =~ ZEP R S (LumiSense) (I 9 5 3 2R, 2956k S A T 48 i il )& B> nTBLEL B BLE. coliZE K
JOE 25 e fil > S RUBR b E A AR IIIIDTE 20 £, coli SR E 3 IR0 wINEIR e nl DUE 1T 5L AR

[ =-A. LumiSense Z&ZMHFiAS A B. LumiSense 24 MW R L MR~F K492 20 cm x 30 ecm x 10
cm, BRI &% -##£R (Lab-0On-a-chip)DOI: 10.1039/c41c01189a
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A e BUIG P 52 L AG 0T 9T B SR
2019-20204F 1% 6 41 3 7 & Ik 2 & WHIL 32 )

] -
2019-20204E M dT 1 A B o1 0k 52 1 WE s 221

ARG BUR SR AT T % EE AR T ST B A 20 S Al S I R < AR M A R R S5 B MR A < (P T A AR R A/ B
BeZBOER BELMEWEAARKRERA MBI 2019-2020 4 (F 8 1 5 R & K2 E 7828 (Senior
Research Grants) | 2 k%R - RUTTL B K 2R BUG ~ ELEBUE AT IE KA i B/ D BUBUR SF el i
FERFEREE T TE 5% BORL & (4 H T 2 5% N A Gl R <5

Bl A2 i A g 2 Ry S FHE A E > th 2 A S B B I~ S5 B I A5 e A R 2 A 2 i SRt
491 % H 4 #E 45 252 & (Fulbright Program) 2 — o fE LM AT 604 26 H 4 @ ELIE A I 1,600/ 22 18
TR AL SR BRI o
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AXTERNBHREF D FEE -« BI(Naomi Hellmann)
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