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Precision
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Forbidden topics™

Dark Energy
Accelerated Expansion

Afterglow Light
Pattern Dark Ages Development of \
375,000 yrs. Galaxies, Planets, etc. — \
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Fluctuations

1st Stars
about 400 million yrs.

Big Bang Expansion

13.77 billion years

*if used superficially as motivation/intro



Reminder

Deformation energy (MeV)

Al

21

3L

pl(c1)

@ |

() ]

6 -3 0 3 6 9

9 6 -3 0 3 6

Mass quadrupole moment Q20 (b)

0.175

0.150

0.125

0.100

0.075

0.050

0.025

0.000

2D panel:
e Toys
¢ MCMC

1D panels:
s Toys
s MCMC
— Marg.
=== Prof

-2

T T
0.00 0.05 0.10 0.15

pl(c2)

(a) =1 @&
ODT

1035.8 nm

Probe: 556 nm
Polarization: 399 nm
Control: 423 nm

(b) -
658538, lc) — |c;3/2,mp)
. g I./2r = Q. } I
656p P S| 1.7MHz
¥ — = le:3/2,mp)
6s6p P — le) o r
E relfzﬂ' = Qp ‘
[399/2m = 2| 182kHz _» ¥ .
28 MHz n ; 1 1 ; lg:1/2,mp)
65 'Sy — g 3 T3 T3 *3
x10-26

dy,1=(-0.09 +1.03) x 10~ z5ecm
Rx 1 =3.8424546(34)
(z) = —0.39(3) cm (fixed)
X2/Ndof=106.1/ 97

60

404

ds°" (e cm)
N
o o

|
N
o

L

—404

—604

24
1
04

-1

—24

3.84245 3.84247 3.84249

RCOI’I’

3.84241 3.84243 3.84251

0.005
¥ My, ML model prediction
% M, Direct calculation
¥ Ms, ML model prediction
0.004 1 % M. Lischer, JHEP 04 (2013) 123
= 0.003 4 My = 699MeV
A
= .q’.
I %
y 0.002 - a-s *.,
oo, . My = 409.7MeV my = 203MeV
- 0.'
o,
0.001 - * h
. w*
. *
* *
0.000 - . ‘ - . ‘ -
0 1 2 3 4 5 6 7 8
t/a?
Correction to rotational constant
104 N
]
— 138R 19
! Ba*°F
103 Fo(ThF*)~1,98 A1 e 232THI9F +
E| 1
— P
s .
I
= i P
Q 1021 i P
| ! | Irg(BaF)~2.16 A
Q0 i i
Q I 1
: 1
101 4 i i
1
Ire(H;)~0.741 A !
1 1 1
1 1 1
i P
1004 1+ . (- . .

0.5 1.0 1.5 2.0 2.5 3.0

e (A)



s it different from a molecular dipole?
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The energy eigenstates are:
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New Physics, but in Familiar Terms
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!_ )

- i )LI ‘6(5)(‘5?514\(, |
consistency with SM +Ref-V(e)

* Consistency with zero vs.




How could you or | measure an EDM?
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...up to drift, gradients, etc.




Remember it is “locked” to the spin

Spin-precession based magnetometry:

i E — _u . B HSPI.H upn ':’,___----
® T = u x B -
® u=~vL s wp =B e 2uB

Time evolution from Bloch equations:

spin down"

d’”” = v X B — (relaxation terms)

Sensitivity from: AEAt > h/2
® relaxation limits measurement time
® many particles — many measurements

Cornell and Wieman... Nobel 2001, Rev. Mod. Phys. 74, 875 (2002)

vious Initial step toward understanding dynamical be-
havior. Second, in experimental physics a precision mea-

IR surement is almost always a frec Y measur :

EDM fundamental sensitivity: surement 1S almost always a flt‘_:*‘quen:i,} measurement
and the easiest way to study an effect with precision is to

|5w| — |hF| (ATRF _ 1) find an observable frequency that is sensitive to that ef

fect. In the case of dilute-gas BEC, the observed fre-




Practical details

* Talks are 30 + 15 min e Strike announced for Friday

* Please upload slides or bring a USB
stick if possible

e Coffee and lunches in the Villa

* Posters can stay up all week
* Set up starting from coffee today
* Tuesday evening: scheduled session

for Th retic IStd
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* Conference dinner today (paid!)

* Informal dinner Thursday (sign up!)



Practical details

08:00

09:00

10:00

11:00

12:00

1 - Registration

Aula Renzo Leonardi, ECT*

2 - Welcome

Aula Renzo Leonardi, ECT*

3 - Global analysis of CP-violation in atoms, molecules and role of medium-heavy systems

Aula Renzo Leonardi, ECT*

Coffee

Aula Renzo Leonardi, ECT*

4 - Nonperturbative physics, chiral symmetry and EDM observables

Aula Renzo Leonardi, ECT*

2 - Discussions: complementarity of experiments and consistent approaches

Aula Renzo Leonardi, ECT*

Lunch

08:00 - 09:004

Ubirajara van Kolck et al.

09:00 - 09:304

Konstantin Gaul

09:30 - 10:154

10:15 - 10:45

Maxim Pospelov

10:45 - 11:304

11:30 - 12:30
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