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FASER detector layout

SGOLDSTINO AT FASER

Experimental setup
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SGOLDSTINO AT FASER

Experimental setup

FASER1 FASER2

𝑠, TeV 14 14

L, m 480 480

d, m 1.5 5.0

R, m 0.1 1.0

ℒ, 𝑓𝑏−1 150 3000

FASER experimental setup

2 stages: FASER1 and FASER2
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𝒮 = 𝑠 + 2𝜃𝜓 + 𝜃2𝐹𝑠
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Δ𝑀 - mass split within the 

supermultiplets
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SGOLDSTINO AT FASER

Models
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SGOLDSTINO AT FASER

Models

7 free parameters: 

𝑚𝑆/𝑃, 𝐹,𝑀𝛾𝛾 , 𝑀3, 𝐴𝑄 , 𝐴𝑙 , 𝑚
𝐿𝑅

Sources: 

pp via gluon fission, meson decay

Decay modes:

𝛾𝛾, 𝑙+𝑙−, meson decay

𝒮 = 𝑠 + 2𝜃𝜓 + 𝜃2𝐹𝑠
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SGOLDSTINO AT FASER

Sources. Gluon fission

Sgoldstino production cross section in the gluon fusion
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SGOLDSTINO AT FASER

Sources. Gluon fission

𝜎0 𝑚𝑆 = 𝑓𝑖𝑡 𝜎0
−1
𝑑𝜎0
𝑑𝑝

= 𝑓𝑖𝑡
𝑑𝜎 𝑀3, 𝐹
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SGOLDSTINO AT FASER

Sources. Meson decays. Flavor conserving

Γ(𝑉 → 𝑃(𝑆)𝛾) ∝
𝑀𝑉

2 𝐴𝑄 ±𝑀𝛾𝛾𝑅𝑃(𝑆)
𝛾

2

𝐹2

Γ(𝑀 → 𝑆𝑀′) ∝
𝐴𝑄𝓋

𝐹
+ 𝜃

2
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SGOLDSTINO AT FASER

Sources. Meson decays. Flavor violating

Γ(𝑀 → 𝑀′𝑆) ∝
𝑚𝑞 𝑖𝑗

𝐿𝑅 4

𝐹2

Γ(𝐵 → 𝐾𝑠𝑆) ∝
𝑚𝐷 23

𝐿𝑅 4

𝐹2

Γ(𝐷𝑠 → 𝐾𝑠𝑆) ∝
𝑚𝑈 12

𝐿𝑅 4

𝐹2
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SGOLDSTINO AT FASER

Fiducial volume

𝑃𝜏 = 𝑒
−
𝐿𝑚𝑖𝑛−𝑙
𝜏𝛾 ×

𝑑

𝜏𝛾

𝑅2 = 𝐿𝑚𝑖𝑛 × 𝑡𝑔𝜃′

ℎ = 𝐿𝑚𝑖𝑛 × 𝑡𝑔𝜃
s𝑖𝑛

Δ𝜑

2
=
2𝑆
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Γ ∝
𝑀𝛾𝛾

2

𝐹2

Photon Lepton

Γ ∝
𝐴𝑙

2

𝐹2

Meson (𝜋, 𝐾)

Γ ∝
𝑀3

2

𝐹2
,
𝐴𝑄

2

𝐹2

SGOLDSTINO AT FASER

Decays
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It is convenient to consider 2 

cases with sgoldstino mass:

1)𝑚𝑆 < 2𝑚𝜋, 2) 𝑚𝑆 ≥ 2𝑚𝜋

SGOLDSTINO AT FASER
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150 𝑇𝑒𝑉 < 𝐹 < 7 ∙ 103 𝑇𝑒𝑉

150 𝑇𝑒𝑉 < 𝑀𝛾𝛾 < 𝐹

100 𝐺𝑒𝑉 < 𝐴𝑄 < 10 𝑀𝛾𝛾

3 𝑇𝑒𝑉 < 𝑀3 < 0.02 𝑀𝛾𝛾

2𝑚𝜋 < 𝑚𝑆 < 4 𝐺𝑒𝑉

𝑚𝐹 𝑖𝑗

𝐿𝑅 < 100 𝐺𝑒𝑉

3 𝑇𝑒𝑉 < 𝐹 < 7 ∙ 103 𝑇𝑒𝑉

100 𝐺𝑒𝑉 < 𝑀𝛾𝛾 < 𝐹

100 𝐺𝑒𝑉 < 𝐴𝑄 < 𝐹

3 𝑇𝑒𝑉 < 𝑀3 < 𝐹

𝑚𝑆 < 2𝑚𝜋

𝑚𝐹 𝑖𝑗

𝐿𝑅 < 100 𝐺𝑒𝑉

SGOLDSTINO AT FASER

Sensitivity
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SGOLDSTINO AT FASER

Direct production Photon
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Flavor conserving meson decay Flavor violating meson decay

SGOLDSTINO AT FASER

B-meson decay Photon
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Much smaller luminosity

Much smaller fiducial volume

Less sgoldstino in the detector. Only light η-

mesons and direct production contribute

𝑚𝑆 < 0.35 𝐺𝑒𝑉

𝐹 < 500 𝑇𝑒𝑉

FASER 1
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