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What is an axion?

= Axions tackle two problems of the modern physics:
= The strong CP problem of QCD.
= Dark matter, being a candidate therefor.

Most searches focus on an axion coupling to photons.

= Recently, searching for a gluon coupling has been
proposed:
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Current situation
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Axion-induced nEDM oscillation
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Least Squares Spectral Analysis (LSSA)
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The Data Periodogram
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The Periodogram Under the Null Hypothesis
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The Data Periodogram vs. the Null Hypothesis
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The Null Hypothesis Test
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The Look-Elsewhere Effect

number of frequencies

Pglobal — 1 — (1 — plocal)

number of frequencies = 1 000 000
Pglobal = 3-sigma level
Plocal = 6-Sigma level
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False-Alarm Thresholds
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Expected Limits
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Can one do better?
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How to measure the nEDM
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How to measure the nEDM
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Measure a change in the transition frequency in
a presence of an electric field.
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Cycle-level analysis
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Cycle-level analysis
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Cycle-level analysis
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Cycle-level analysis

= Analyse E=0, E"B, E¥B separately L AR e

= |n fit have a separate offset C in each run
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Expected limits
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“* Thank you for your attention!
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determining the exclusion region
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the look-elsewhere effect

. HIGHEST
Dis RY AMOVE AL TaER
F;Eaueuchss
e
TY7\7 L] l\\?_g_l_‘ [ F
PN

—— < B
— FREQUENC Y FOF

Precision Physics at Low Energy group Michat Rawlik, Zirich PhD seminar | 25.11.2016 | 25



JELLY BEANS WE FOONONO | | THAT semes THAT, Iy || e oeveny || e oo
CAUSE ACNE! LINK BETWEEN T HEAR IT5 ONLY RRAE TELLY BROWN JELLY Pk JELLY
BEANS AND ANE BEANS AND ANE BEANS AND ANE
SCIENTISTS) JELLY BEANS AND A CERTAIN COLOR (p>005) || (P>005) || (P>005) || (P>005) || (P>005)
|W55ngq1fl ANE (P > 0.05), THAT CAUSES IT. / / / / /
i SCIENTISTS) Z Z Z Z Z
P Ceper! oor
F'N‘ l M'.“Ml ﬂ ﬂ ﬂ A ﬂ
% @ “ WERUNONO | | WEFouNONO | | WErowono | [ WE Fonono | | WE rounono
LINK BEEEN LINK GETWEEN LINK BEWEEN LINK GEWEEN LINK BEEEN
SALMON JeELY RED Jewy TURGUOISE JELLY | | MAGENTA JELLY YELLOW JELY
BEANS AND ANE BEANS AD ANE BEANS AND ANE BEANS AiD ANE. BEANS AD ANE.
I (p>o<os), (p>o.os), (p>o.os), (p>oos) (p>oos)
} ; / / ) )
WE FOUNONO | | WE Founono \l [ ve roono ﬂ;g ﬂ;g ﬂ;g ﬂ;g ﬂ;g
LINK GEEEN LINK BETJEEN LINK GEWEEN
GREY JELY TAN JEUY MAOVE JELY
BEANS ADANE | | BEANS Ano ANE BEANS AiD ACNE
(P>0.05) (P>0.05) , (P>0.05)
) / /
I
s |[ s ) T ANE! @
BEIGE JELLY LILAC Jeny ORANGE JELLY
BEANS ADANE | | BEANS A AONE BEANS AiD ANE ?5‘/. ConfrDENE
(p>o00s) || (P> 008y 05 ), 05). || (p>005) —_— '
/ / ) et
@ @ sh‘cmu 'sMM-.-”
& CONCIDENCE!  “scupnrere..
Y S =
ﬂ ﬂ == =

Precision Physics at Low Energy group

Michat Rawlik, Ziirich PhD seminar | 25.11.2016 | 26



the exclusion region

CL on signal hypothesis exclusion
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