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Makoto Fujiwara (TRIUMF) -1

Physics with Trapped Antihydrogen Bi‘]‘}’;:m |
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Figure1| The ALPHA antihydrogen trap and its magnetic-field configuration. a, A schematic view of the ALPHA trap. Radial and axial confinement of
antihydrogen atoms is provided by an octupole magnet (not shown) and mirror magnets, respectively. Penning trap electrodes are held at ~9K, and have
an inner diameter of 44.5 mm. A three-layer silicon vertex detector surrounds the magnets and the cryostat. A 1T base field is provided by an external
solenoid (not shown). An antiproton beam is introduced from the right, whereas positrons from an accumulator are brought in from thetgft. b, The
magnetic-field strength in the y-z plane (z is along the trap axis, with z=0 at the centre of the magnetic trap). Green dashed lines in t nd other figures
depict the locations of the inner walls of the electrodes. ¢, The axial field profile, with an effective trap length of ~270 mm. d, The field strength in the x-y
plane. e, The field-strength profile along the x axis.
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Makoto Fujiwara (TRIUMF) -2
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Nature Communications 4, 1785 (2013)
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http://www.nature.com/ncomms/journal/v4/n4/full/ncomms2787.html

Teppel Katori (MIT)

» Testing Lorentz Symmetry with the Double Chooz

Experiment
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Anna Nobili (Pisa)

 The GG and GGG Experiments
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A. Nobili+: CQG 29, 184011 (2012)

FIG. 5: In order to isolate the GGG rotating accelerometer from low frequency terrain and ball bearings

noise (tilts as well as horizontal accelerations) the current design (left) exploits the attenuation provided at

low frequencies by the 2D flexible joint (labeled 11r —r refers to a rotating component) isolating the upper

part of the shaft (9r) —which is subject to ground tilts and ball bearings (8) noise— from the lower part (12r)

which holds the GGG balance. Thus, the isolated part of the shaft (12r) is driven by its weight closer to the ll
direction of local gravity (which defines the vertical direction) more than its tilted top part. The picture to

the right shows the experimental apparatus while opening the vacuum chamber.
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Stephen Parker (Western Australia)

« Using Microwave Cavities to Test Lorentz
Invariance
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Michael Tobar (Western Australia)

Testing Lorentz Invariance and Fundamental
Constants with Cryogenic Sapphire Oscﬂlators and
Atomic Clocks

UWAD S D E
hidden sector p

S. R. Perker+:

PRD 87, 115008 (2013) (12

27

Il:bl:l ﬁ

>~ »
<
°'E -
Eﬁ (j: —_—— s S ol LIl
a- " O) ;l ) — b L o non—Thermal DM

T. Mizumoto+:

—~—

'Cx~ 10 10€Ta=7'(prellm|nary)

paraphoton&photon

arXiv:1302.1000 (JCAP)’3_

FORNEDLE 30—
noton search

W

"'-_ FIG. 3 (color online). Schema m‘ a ta g paraphot
el | poupled cavity experiment. The tw

mpty cavi arqeparad

DM__ by an impenetrable barrier (re d pl e) a u:l EIL vely cI.r

Dark Universe 1, 116 (2012)"

frequency w, although the resonant freque f the :
may be slightly detuned (w, a u:l ~) 0 e cavity i Le:d

7 orthogonally to the other. The frequency of the Rmtmnary caulty
is compared to a stable frequency reference g.:@cj to produce

6 the beat frequency (dw).


http://prd.aps.org/abstract/PRD/v87/i11/e115008
http://www.sciencedirect.com/science/article/pii/S221268641200012X
http://arxiv.org/abs/1302.1000

Christian Ospelkaus (Leibniz)

A CPT test with (Anti-)Proton Magnetic Moments
Based on Quantum Logic Cooling and Readout
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Figure 1| Micrograph of the ion trap, showing radio-frequency (RF) and
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Moritz Nagel (Humboldt)

« Ultra-Stable Cryogenic Optical Resonators for Tests
of Fundamental Physics

- H. Miller+: PRL 91, 020401 (2003)
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Holger Muller (Berkeley)

Lorentz Violation and Gravity: Experiments on
Earth and in Space
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L
‘A(p Phase

Analyzer

Fig. 2. Schematic. Oscillator 01 is the frequency reference for all signal generators and the optical
frequency comb. The laser used to address the atom interferometer is phase-locked to the comb. Shown
in the diagram is the freely falling atomic trajectories versus time for the simultaneous conjugate
interferometers (the lower of which being shown in Fig. 1) used to cancel the gravity#] uced phase.
The phase measurement from the atom interferometer provides an error signal to O1 fi 0rder to close
the feedback loop.
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Matthew Mewes (Swarthmore)

« Higher-Order Lorentz Violation
« M. Mewes: PRD 85, 116012 (2012)
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°® EBE1E O)LVD\ L _C- < 5 flage coefficients accessible to the existing experiments dis-
71\ L cussed in this work. The second column gives the number of
parity-even coefficients accessible to the Fabry-Pérot experi-

RENAZ RO S EEDTEER mems of ke . e o
s of Refs. [7.8]. The third col ojves th b f
o ;.Q ), %lll‘i ments of Refs. [7.8] e third column gives the number o

parity-odd coefficients for the ring resonator of Ref. [9]. For
—C\\ q_'—_ (=] \% LV"‘ ﬁ%” BE 1T- (j— t\ comparison, the next three columns give the number of parity-
Wi =1ps — ~ even anisotropic, parity-odd anisotropic, and isotropic camou-
n 5( 1= d —4 ‘3:': o= fp ) flage coefficients.
W — -+
) IS F.-P. P-even P-odd iS0.

coef. ring

Dim 5 0 5 3 1
FE&Hl S. R. Parker+: PRL 106, 180401 (2011) %% 5 3 5 3 2

(e 13 12 19 st s



http://prd.aps.org/abstract/PRD/v85/i11/e116012
http://prl.aps.org/abstract/PRL/v106/i18/e180401

' \Jﬁ‘ﬁ}ﬁ%’éd 473“%’& LU
e

¢ LV‘L_CJ-\-%
v

— = ——/d3 ( Re ES K)DBB()))
v BITEEEINIE
e WTFE5 !
_ egkl (4)\k / ( 2 n|Ey| )
g EDM | @ ([ nlEy
1 L,
— ——ejkl(/%g?)kl/d?’az (‘/—,UJRG (EXH))
U 1% Ho N\

THLERRICREFTS

« RNFIMMEBZFOERNIIEEBZ 73\ ?M [&Poynting vector

Poynting vector[JECHIZD'S pEERARS
« FERENMIEHZEWIZDIEXTBIBEN 5K T

NBD., ZOIEIFBIFROEELEZITIRNDS

D _ €o(€r + KDE) \/ €0/ ok DB E
H Veo/tokae o (4 + KHB) B ) 18




SHEST B

SRLVICIE 2R

HIBRDIDIT 5

2005.01.07 Tobar+: PRD 71, 025004 (2005)
odd-parity3RER DI E

NSDTEN

=B189

__;2009.12.22 Tobar+: PRD 80, 125024 (2009)

MZFi$&t1Z &k Bodd-parityE &g

even-parity Cld

15 2011.05.03 Parker+: PRL 106, 180401 (2011)

TA UK CSOIZKHPDZHRLVA~DHIE

N1 DORK

_:;2011.10.06 Baynes+: PRD 84, 081101(R) (2011)

H IR 282 K Dodd-parity 2 EX (£ [BEx)

HiRes CTHIPRAY
DITnzhild
HDH. odd-parity
EeilyaANIY

=BIC. DI
EEBICREEXL)

5 2012.06.26 Baynes+: PRL 108, 260801 (2012)
H IR 2512 & Bodd-parityEER

2012.06.26 Mewes: PRD 85, 116012 (2012)
HIRSBFIZEAIFRLVDEE

—2013.05.13 YM+: PRL 110, 200401 (2013)
AT ILSRIZ&Bodd-parityEER

2013.7?2.7? YM+: PRL??
FTIWINRIZEDERLV~DHIRE

S U (BIREDOEBETRIL) 19


http://prd.aps.org/abstract/PRD/v71/i2/e025004
http://prd.aps.org/abstract/PRD/v80/i12/e125024
http://prl.aps.org/abstract/PRL/v106/i18/e180401
http://prd.aps.org/abstract/PRD/v84/i8/e081101
http://prl.aps.org/abstract/PRL/v108/i26/e260801
http://prd.aps.org/abstract/PRD/v85/i11/e116012
http://prl.aps.org/abstract/PRL/v110/i20/e200401

SRDLVIND KX =K ?
« RNEoDZEIIBaynes S DHIRES TDREN
EDTEEHULDICETETEDETF

TABLE II. Nonzero modulation amplitudes for the ring resonator in Ref. [9]. Camouflage coefficients up to dimension d = 8 are
included. The numbers m and m' give the harmonics of the turntable rotation frequency and sidereal frequency, respectively. The
dimension-6 amplitudes are in units of 10~'® GeV? The dimension-8 amplitudes are in units of 1073 GeV*.

dimension m m' Cfm, C;‘;m, ngf S }fm:“
d=6 1 0 0.22(c)\08) 0 0 0
1 1 ~0.20Re[(c)\92] 0.20 Im[ (¢ 05 ~0.37 Im[(c) %] ~0.37 Re[(c )95
d=38 1 0 —0.61(c)E 0 0 0
+6.5(¢r )
~15 {THJ)%{J;J
1 1 0.54Re[(c){17] —0.54 Im[(cy) )] 1.0 Im[(c) ()] LORe[(c7){}7]
~5.8 Re[(cp) 02 +5.81m[(c) 0] — 11 Im[(¢2) 52 — 11 Re[(cH0F)
—9.2 Re[(cp)) ] +9.2Im[(¢p) 2] +1.0 Im[ () %) +1LORe[(cy) 28]
1 2 — 1.1 Re[(c¢) 28] L1 Im[(c2) e 7.2 Im[ ()25 7.2Re[(c) %)
1 3 3. fme[( Pl —3.81Im[(cr) 55 ] 7.1 Im[(¢r) 55 ] 7ARe (7)) 5]
3 0 5Re[(c)) 0] 0 0 0
3 1 —2.7 Re[(c7) 2 2.7 Im[(¢ ) o] —5.0 Im[(¢) %) —5.0Re[(cr) 0]
3 2 4.8 Re[(¢F) 0] —4.81m[(cr) %] 4.0 Im[(¢#") %57 4, (lRe[( e
3 3 ~3.2 Re[(¢¥) 9] 3.2Im[(E®) 99 —33Im[(E) %] 3Re[(cP) 087 20




Gerald Gwinner (Manitoba)

« Laser-Spectroscopic Test of Time Dilation with Fast
ons in Storage Rings: a Final Report

» RMSIESHESR CaDtREcHFEZITF o> CLNDIIL—T
S. Reinhardt+: Nature Physics 3, 861 (2007)
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Figure 1 Schematic diagram of the TSR. Li* ions circulate in the
55-m-circumference ring. In the electron cooler, cold electrons are overlapped with
the ions and provide cooling. The measurements at the two different velocities are
carried out sequentially. In the experiment, the two lasers are coupled 1?%1) the ring

from the same side and are retro-reflected.
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http://www.nature.com/nature/journal/v421/n6926/abs/nature01432.html
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Figure 1 Major components of the apparatus. The smaller rectangle of the tungsten
detector {under the shield) is 11.455 mm wide, 5.080 mm long and 195 wm thick. The

Tuning block



http://www.nature.com/nature/journal/v421/n6926/abs/nature01432.html
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