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https://arxiv.org/abs/1411.5230
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HN→ 𝜇𝑗𝑗′

•

•

•

https://arxiv.org/abs/1411.5230
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→ 𝑚𝑁 𝑈 𝜈

𝑚𝑁 < 80𝐺𝑒𝑉

• →

• →

https://arxiv.org/pdf/2210.17110.pdf
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→ ≳

1 →

• 𝑍→ 𝑏𝑏 𝑐𝑐 𝑢𝑑𝑠
• 𝑍→ 𝜇𝜇 𝑍→ 𝜏𝜏
• 𝑒 𝑒 → 𝜇𝜈𝑞𝑞

→ 𝒋𝒋𝝁

𝒋𝒋𝒍 ∼ 𝟓𝟎%
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≥ 1  
from interaction 
point

≃

𝑠 = 91 𝐿𝑖𝑛𝑡 = 240 ab−1

MadGraph5

↓
Pythia8

↓
DELPHES - IDEA fast sim

→

1
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1

𝜒2

→

≶ 0.5 𝑚𝑚



8

𝑈2

𝐿𝑖𝑛𝑡 = 240 𝑎𝑏−1 8 × 1012
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Talk by Jan Hajer in this session

𝑁, ഥ𝑁

→ 𝜇+ ഥ𝑁
→ 𝜇− 𝑁

https://arxiv.org/pdf/2210.10738.pdf
https://arxiv.org/pdf/2308.07297.pdf
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➢

➢

➢

𝜏𝑑𝑒𝑐
𝜏𝑜𝑠𝑐

𝜏𝑜𝑠𝑐

Selection on 

primary 

vertex 

position, 

high 

background 

rejection



11

𝑈2, 𝑀𝑁

𝑐𝜏𝑜𝑠𝑐 1.5,  15,  150 

arxiv.org/2201.05578
arxiv.org/1905.09787

→

https://arxiv.org/pdf/1905.09787.pdf
https://arxiv.org/pdf/1905.09787.pdf
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𝜈 ҧ𝜈 →

𝑃𝑜𝑠𝑐
𝐿𝑁𝐶(+),𝐿𝑁𝑉(−)(𝑑) =

1 ± cos Δ𝑚 𝑑

2

𝜈

cτdec = 10 mm; cτosc = 15mm cτdec = 10 mm; cτosc = 15mm
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𝜈 ҧ𝜈 →

𝑃𝑜𝑠𝑐
𝐿𝑁𝐶(+),𝐿𝑁𝑉(−)(𝑑) =

1 ± cos Δ𝑚 𝑑

2

𝑃𝑜𝑠𝑐
𝐿𝑁𝐶 − 𝑃𝑜𝑠𝑐

𝐿𝑁𝑉 = cos Δ𝑚 𝑑

𝐴
ℓ∓
𝐹𝐵 =

𝑃
ℓ∓
[𝜋/2,0]

− 𝑃
ℓ∓
[𝜋,𝜋/2]

𝑃
ℓ∓
[𝜋/2,0]

+ 𝑃
ℓ∓
[𝜋,𝜋/2]

= 𝐴𝑁, ഥ𝑁
𝐹𝐵 Δ𝑃𝑜𝑠𝑐 𝐴ℓ

𝐹𝐵(𝑑) =
𝐴ℓ−
𝐹𝐵 𝑑 − 𝐴ℓ+

𝐹𝐵 𝑑

2

cτdec = 10 mm; cτosc = 15 mm
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τosc.

𝑘 = 2𝜋𝑀/𝑝𝑐𝜏𝑜𝑠𝑐

𝐴ℓ
𝐹𝐵 𝑑 ∼ 𝐴 ∗ cos 𝑘𝑑 + 𝜑
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𝝉𝒐𝒔𝒄 ≳ 𝝉𝒅𝒆𝒄

~

𝜏𝑜𝑠𝑐

𝐴
ℓ𝐹
𝐵
𝑑

∼
𝐴
∗
co
s
𝑘
𝑑
+
𝜑

cτdec = 3.2 mm; cτosc = 15 mm
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𝝉𝒐𝒔𝒄 ≪ 𝝉𝒅𝒆𝒄

𝜏𝑜𝑠𝑐 .

𝐴
ℓ𝐹
𝐵
𝑑

∼
𝐴
∗
co
s
𝑘
𝑑
+
𝜑

cτdec = 100 mm; cτosc = 15 mm
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𝝉𝒐𝒔𝒄 ≫ 𝝉𝒅𝒆𝒄

𝐴
ℓ𝐹
𝐵
𝑑

∼
𝐴
∗
co
s
𝑘
𝑑
+
𝜑

cτdec = 0.1 mm; cτosc = 15 mm
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τosc.

c𝜏𝑜𝑠𝑐 ≲ 𝑐𝜏𝑑𝑒𝑐
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𝑁 → 𝜇𝑗𝑗

𝑁𝜈
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HNL→ 𝝁𝝁𝝂
L. Bellagamba
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Sample selected by requiring exactly 2 tracks in the central 

detector reconstructed as muons with 𝑝 > 3 GeV.

Displaced vertex position as main selection for 

signal/background separation.

• Sensitiviy estimated for vertex position > 1, 5 and 10 

cm assuming negligible background

• Looking for 3-events limit

Signal efficiency:

• 2 muons > 3 GeV

• cos 𝜃 cut to reject 

back-to-back events with 

bad reco vertex

• XY position of  𝜇𝜇
vertex > 1 cm
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HNL→ 𝒋𝒋𝝁 results
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https://arxiv.org/abs/1912.03058



HNL→ 𝒋𝒋𝝁
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cτdec = 10 mm; cτosc = 15 mm cτdec = 10 mm; cτosc = 150 mm



26


	Slide 1: Sensitivity to HNL discovery and oscillation - a case study for FCCee -
	Slide 2: Introduction
	Slide 3: Introduction
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21: HNLgoes to bold italic mu bold italic mu bold italic nu                                           L. Bellagamba
	Slide 22
	Slide 23: HNLgoes to bold italic j bold italic j bold italic mu  results
	Slide 24: HNLgoes to bold italic j bold italic j bold italic mu 
	Slide 25
	Slide 26

