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N|Ce to meet yOuI { DEGLI S';‘l”[)l

® |I'm Matteo Olivieri, a third-year undergraduate student at the
University of Padua

® |'m passionate about the physics of fundamental interactions

® Long-term goal of studying (B)SM phenomenology
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Why new light bosons?
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Modified Lagrangians

1. Pseudoscalar case (axions & ALPS):

1
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2. Scalar case:
1 , 1 1 1 .,
L=—FuwF" + 50,60" - Em§¢2 + L 8OFuF"
3. Vector case (dark photons):
1 1 ,

X 1
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Wave equation
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Oscillation probability

1. "Spatial evolution" operator U(0, z) = &=

2. Oscillation amplitude:

Ayg = (010) = (0,1) - 4(2) = (0,1) - U(0,2) (3)

3. Oscillation probability:

Prsw = Ao = (525) 1 Ga)P
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LSW experiments 2 v
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Figure: Functioning scheme of an LSW experiment
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ALPS Il @ DESY
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Figure: Detected signal in first
ALPS Il scientific run
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ALPS Il preliminary
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Figure: Axion parameter space
and exclusion limits
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Axion-Maxwell equations
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® Bianchi identities:

® Maxwell equations:

V-E= —gé . 6(1)
até—ﬁxé:g(éx%—éa@)

® Axion field equation of motion:

(D—l—mg)qﬁ:gé-f
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Parameter Value
Single dipole magnetic length | Lsp = (8826 &+ 2) mm
Dipole magnetic field strength|B = (5.318 + 0.005) T

Number of dipoles 2-N=2-12
Gap between dipoles A = (936 £ 2) mm
Gap between strings (6290+5) mm

Figure: Experimental parameters of the ALPS Il experiment
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ALPS Il data analysis e 1.[\.

1. Open shutter runs:

Popen = Tmn*BrP; (1)
2. Closed shutter runs:

P, = P30 BrPi (2)
3. Determination of gy+:

P,

P open

Pise =T
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Exclusion limits

Boson 95% CL limit
pseudoscalar gy < 1.5- 1072 GeV™!
scalar Gy < 1.8+ 1072 GeV !
vector €<21-1077
tensor, v, G'/G <7.3-10"®
tensor, 7| G'/G < 6.6-10"®
tensor, combined G'/G < 5.4-10"

Figure: Exclusion limits set by first ALPS Il science run
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