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Γt	and	top	momentum	distribu1on	

•  Es#ma#ng	the	sta#s#c	uncertainty	of	decay	
width	

•  I	want	to	know	the	sta1s1c	uncertainty	of	|Vtb|.	
•  Peak	posi1on	of	momentum	distribu1on	have	
rela1on	to	|Vtb|2		

	         ->		I	es1mate	the	peak	posi1on	of	
													momentum	distribu1on,	using	simula1on.			

ୈ3ষ τοϓΫΥʔΫ

3.1 τοϓΫΥʔΫ

τοϓΫΥʔΫ (ҎԼʮτοϓʯ) ඪ४ܕͷதͰ̍൪ॏཻ͍ࢠͰ͋ΔɻτοϓΫΥʔΫ
D0ͱ CDFͷ࣮ݧʹΑͬͯཅࢠ-ཅࢠԁܗՃثͰ͋Δ TevatronͰൃ͞ݟΕͨ [4]ɻͦࡏݱͷ
࣭ྔ 173.21±0.51(stat.)±0.71(syst.) GeV ͱ͞Ε͍ͯΔ [5]ɻඪ४ཧͰͷτοϓͷ่յ෯
Γ(Wb)/Γ(Wq(q = b, s, d))=0.957±0.034ͱͳ͍ͬͯͯɺ΄ͱΜͲ bͱWʹ่յ͢Δɻશ่յ෯
 Γt = 1.4+0.69

−0.55 GeVͰ͋Γɺࣜ (3.1)ʹࣔ͢Α͏ʹQCDεέʔϧΑΓඇৗʹେ͖͍ɻ
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GFm3
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|Vtb|2 ∼ 1.5 GeV ≫ ΛQCD(∼ 300 MeV) (3.1)

GFϑΣϧϛఆɺmtτοϓͷ࣭ྔɺΛQCDQCDεέʔϧΛ͍ࣔͯ͠ΔɻτοϓΤωϧ
Ϊʔεέʔϧ͕QCDεέʔϧΑΓେ͖͍ͨΊɺۙࣗ༝ੑ͔ΒઁಈࢉܭΛ͜͏ߦͱ͕Ͱ͖Δɻ
͜ΕʹΑͬͯਖ਼֬ͳཧ͕ࢉܭՄͰ͋Δɻ
·ͨɺण໋͕ 10−25ඵͱ͍ͨΊɺϋυϩϯԽલʹऑ͍૬࡞ޓ༻ʹΑ่ͬͯյ͢Δɻτοϓ

Ҏ֎ͷΫΥʔΫ่յલʹଞͷΫΥʔΫͱ݁߹ͯ͠ϋυϩϯԽ͢Δ͕ɺτοϓϋυϩϯԽ͢Δ
લʹΫΥʔΫ୯ମͱ่ͯ͠յ͢ΔɻͦͷͨΊɺτοϓΛௐΔ͜ͱͰདͷΫΥʔΫͷ͕ূݕՄ
ʹͳΔɻ

3.2 τοϓଌఆͷݱঢ়

͜ͷઅͰՃثʹ͓͚Δτοϓଌఆͷ݁Ռʹ͍ͭͯड़͍ͯ͘ɻ

< ࣭ྔ > ϋυϩϯίϥΠμʔʹ͓͚Δτοϓͷ࣭ྔଌఆδΣοτΛߏ࠶͠ɺͦͷෆม࣭ྔ
͔ΒٻΊΔࣄʹͳΔɻTevatronͰଌఆ͞Ε࣭ͨྔ࣍ͷ௨Γ [6]ɻ

D0 + CDF : mt = 173.2± 0.9(stat.+ syst.) GeV

(3.2)

·ͨɺLHCͰ࣍ͷ༷ʹଌఆ͞Ε͍ͯΔ [7][8]ɻ

ɹATLAS : mt = 174.5± 0.6(stat.)± 2.3(syst.) GeV

CMS : mt = 172.6± 0.4(stat.)± 1.2(syst.) GeV
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momentum	distribu#on	
√s=347GeV,	αs=0.12,	mt=174GeV,	
Lint=100Q-1(respec1vely),	|Vtb|=1	

LeU	hand	 Right	hand	

Ppeak	=	19.9±0.243GeV	 Ppeak	=	19.9±0.347GeV	



The	momentum	peak	posi1on	of	top	
as	a	func1on	of	|Vtb|2		

Ppeak	

|Vtb|2	

This	is	made	by	Physsim	and	is	theore1cal.	
	I’m	going	to	make	the	new	figure, using	simula1on	measurement	.	

√s=347GeV	
αs=0.12	
mt=174GeV	

48 ୈ 7 ষ ղੳͱ݁Ռ

7.6 ่յ෯ͷ౷ࠩޡܭ

Physsim͔ΒಘΒΕΔϐʔΫҐஔͱ |Vtb|2ͷؔਤ 7.10ͷ௨ΓʹͳΔɻ

ਤ 7.10: ϐʔΫҐஔͱ |Vtb|2

PhyssimʹΑͬͯಘΒΕͨϐʔΫҐஔʹٻΊͨ౷ࠩޡܭΛͯΊɺ|Vtb|2ͷ౷ࠩޡܭΛٻΊΔɻ

͖רࠨ : δ|Vtb|2 = 17.2 MeV

ӈ͖ר : δ|Vtb|2 = 24.5 MeV

·ͨɺࣜ 3.1ΑΓ

Γt ≃
GFm3

t
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|Vtb|2 ∼ 1.5|Vtb|2 GeV

Ͱ͋ΔͨΊɺ|Vtb|2ͷ౷͔ࠩޡܭΒ่յ෯ͷ౷ࠩޡܭΛ͢ࢉܭΔͱ

͖רࠨ : δΓt = 26 MeV

ӈ͖ר : δΓt = 37 MeV

ͱಘΒΕͨɻ


