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2ؒͷγϟοτμϯΛͯܦɼ2015ΑΓ͍Α͍Α

ॏ৺ܥΤωϧΪʔ 13 TeV Ͱͷཅࢠɾཅࢠিಥ࣮͕ݧ

LHCͰ։࢝͞Εͨɻॳͷ༧ఆԼճͬͨͷͷɼ࠷
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ੵ͠ɼͦͷɼཧղੳʹ 3.2 fb−1 ఔ͕༻

ՄͰɼ࠷ॳͷཧ݁ՌΛग़͢ʹेͳ౷͕ྔܭಘΒ
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ਤ 1: ॏ৺ܥΤωϧΪʔ 13 TeVͱ 8 TeVͰͷཻࢠੜ

ʹର͢ΔύʔτϯϧϛϊγςΟͷൺ [1]ɻ

2.1 άϧʔΠʔϊ୳ࡧ

άϧʔΠʔϊ୳ࡧͰ༗ྗͳൃݟνϟϯωϧͷҰͭɼά

ϧʔΠʔϊର͕ͦΕͧΕχϡʔτϥϦʔϊ͓ΑͼΫΥʔ

Ϋରʹ่յ͢Δաఔʢਤ 2ʣΛओͳλʔήοτͱ͠

ͨɼ0ϨϓτϯʴϚϧνδΣοτʴߴফࣦӡಈྔͷऴঢ়

ଶΛ༻͍ͨ୳ࡧͰ͋Δɻ

ਤ 2: άϧʔΠʔϊର͔ΒͷχϡʔτϥϦʔϊ͓Αͼ

ΫΥʔΫରͷ่յաఔɻ
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ΕΒͷཻ͔ࢠΒੜ͡Δେ͖ͳԣফࣦӡಈྔʢEmiss
T >

200 GeVʣɼpT > 200 GeVͷδΣοτ͕ 1ຊҎ্ɼpT >

100 GeVͷδΣοτ͕ 4ຊҎ্Λཁޙͨ͠ٻͰɼ͞Βʹ

δΣοτͷԣӡಈྔͷεΧϥʔmeff = Emiss
T +

∑
pjetT

͕άϧʕΠʔϊͷ৴߸ࣄͱඪ४ܕ༝དྷͷόοΫά

ϥϯυΛ͢Δ্Ͱɼ༗ޮͳมͱͳΔɻ͞Βʹά

ϧʔΠʔϊͷ่յཻࢠͷτϙϩδʔ͕όοΫάϥϯυ

ʹൺͯҰ༷ʹٿঢ়ʹ͕Δ͜ͱʹண͠ɼΞϓϥφϦ

ςΟ[2]ͱ͍͏มΛಋೖ͠ɼRun1ͷղੳ͔ΒͷվળΛ

ɻਤͨͬߦ 3ʹ͜ͷ 4δΣοτͷࣄબΛޙͨͬߦͰ

ͷɼmeff Λࣔ͢ɻ৴߸ྖҬʢmeff > 2200 GeVʣʹ

͓͍ͯɼ࣌ݱͰ༗ҙͳաݟΒΕ͓ͯΒͣɼͦͷ݁

Ռɼਤ 4ͷΑ͏ʹɼ͢ͰʹRun1Λ͑Δύϥϝʔλྖ

Ҭ͕٫͞غΕ͍ͯΔɻ͔͠͠ɼmeff = 2 TeVΛ͑Δ

Α͏ͳࣄ؍ଌ͞Ε͡Ί͓ͯΓɼޙࠓ౷ͯ͑૿͕ܭ

͔Βͷ୳͕ࡧॏཁͰ͋Δɻ
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ਤ 4: άϧʔΠʔϊରੜʹର͢Δ࣭ྔύϥϝʔλͷ

ݶ੍ [3]ɻ

2.2 ZʴδΣοτʴফࣦӡಈྔࣄͷূݕ

͏ҰͭॏཁͳղੳɼRun1ͷ ATLASʹͯɼ3.0σ

(eeνϟϯωϧʣɼ1.7σ (µµνϟϯωϧʣͷόοΫάϥ

ϯυ͔Βͷաࣄ͕ݟΒΕ͍ͯͨ Z Ϙιϯʢ2 Ϩ

ϓτϯʣʴ 2δΣοτʴߴফࣦӡಈྔͷऴঢ়ଶͷ୳ࡧͰ

͋Δ [4]ʢCMS ͔Βಉ༷ͷ৴߸ྖҬͰͷ୳݁ࡧՌ

Run1Ͱͳ͠ʣɻ͜Ε͕ɼ͍ڧ૬࡞ޓ༻͔Βੜ͡Δά

ϧʔΠʔϊͷΑ͏ͳཻࢠͷ่յաఔ͔Βੜ͍ͯ͡Δͱ

͢Εʢਤ 5ʣɼRun2Ͱɼॏ৺ܥΤωϧΪʔ͕େ͖͘

ͳͬͨ͜ͱʹΑΓɼগͳ͍ੵϧϛϊγςΟͰ͑ݟ

͡ΊΔՄੑ͕͋ΔɻͦͷͨΊɼRun2Ͱ Run1ͷղ

ੳΛ౿ऻ͠ɼ·ͬͨ͘ಉ͡ࣄબΛͯͬߦͷඪ४

ɻਤͨͬߦ༝དྷͷόοΫάϥϯυͷൺֱΛܕ 6͕ͦ

͏ͯ͠ಘΒΕͨࣄͷ 2 Ϩϓτϯͷෆม࣭ྔ (mℓℓ) Ҏ

֎ͷબΛޙͨͬߦͷ mℓℓ Ͱ͋ΓɼZ Ϙιϯ࣭ྔ

ۙʹաࣄ͕ݟΒΕΔɻ࠷ऴతʹ৴߸ྖҬͱͯ͠ɼ

81 GeV< mℓℓ <101 GeVͰͷࣄ 10.3± 2.3ͷ༧

ଌʹରͯ͠ɼ21ͷ؍ଌ͕ಘΒΕ͓ͯΓɼ·ͩɼ༗ҙ

ͱ͑ݴͳ͍ͷͷ 2.2σͷաͱͳΔɻ·ͨɼࠓճ

eeɼµµνϟϯωϧͰͦΕͧΕ 10ɼ11ͷࣄ͕؍ଌ͞Ε

͓ͯΓɼϑϨʔόʔؒͷରশੑ͍ߴɻ

͔͠͠ͳ͕ΒɼRun2Ͱ CMS͔Β΄΅ಉ༷ͷࣄ

બΛͨͬߦղੳ݁Ռ͕ग़͞Ε͓ͯΓ [5]ɼͦ͜Ͱ

༗ҙͳաݟΒΕͳ͍ɻޙࠓɼ౷͔ͯ͑૿͕ܭΒͷ྆

ऀͷແໃ६ͷ֬ೝ͕ඞཁʹͳͬͯ͘Δɻ
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͕άϧʕΠʔϊͷ৴߸ࣄͱඪ४ܕ༝དྷͷόοΫά

ϥϯυΛ͢Δ্Ͱɼ༗ޮͳมͱͳΔɻ͞Βʹά

ϧʔΠʔϊͷ่յཻࢠͷτϙϩδʔ͕όοΫάϥϯυ

ʹൺͯҰ༷ʹٿঢ়ʹ͕Δ͜ͱʹண͠ɼΞϓϥφϦ

ςΟ[2]ͱ͍͏มΛಋೖ͠ɼRun1ͷղੳ͔ΒͷվળΛ

ɻਤͨͬߦ 3ʹ͜ͷ 4δΣοτͷࣄબΛޙͨͬߦͰ

ͷɼmeff Λࣔ͢ɻ৴߸ྖҬʢmeff > 2200 GeVʣʹ

͓͍ͯɼ࣌ݱͰ༗ҙͳաݟΒΕ͓ͯΒͣɼͦͷ݁

Ռɼਤ 4ͷΑ͏ʹɼ͢ͰʹRun1Λ͑Δύϥϝʔλྖ

Ҭ͕٫͞غΕ͍ͯΔɻ͔͠͠ɼmeff = 2 TeVΛ͑Δ

Α͏ͳࣄ؍ଌ͞Ε͡Ί͓ͯΓɼޙࠓ౷ͯ͑૿͕ܭ

͔Βͷ୳͕ࡧॏཁͰ͋Δɻ
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ਤ 3: 0 Ϩϓτϯɼ4 δΣοτɼߴফࣦӡಈྔࣄͰͷ

meff  [3]ɻ

 [GeV]g~m
200 400 600 800 1000 1200 1400 1600 1800 2000

 [G
eV

]
0 1χ∼

m

0

200

400

600

800

1000

1200

1400

1
0
χ∼

 < 
m

g~m

0

1
χ∼0

1
χ∼ qqqq→ g~-g~

ATLAS Preliminary
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miss
T

0-lepton + 2-6 jets + E

All limits at 95% CL

)SUSY
theoryσ1±Observed limit (

)expσ1±Expected limit (
-1ATLAS 8 TeV, 20.3 fb

ਤ 4: άϧʔΠʔϊରੜʹର͢Δ࣭ྔύϥϝʔλͷ

ݶ੍ [3]ɻ

2.2 ZʴδΣοτʴফࣦӡಈྔࣄͷূݕ

͏ҰͭॏཁͳղੳɼRun1ͷ ATLASʹͯɼ3.0σ

(eeνϟϯωϧʣɼ1.7σ (µµνϟϯωϧʣͷόοΫάϥ

ϯυ͔Βͷաࣄ͕ݟΒΕ͍ͯͨ Z Ϙιϯʢ2 Ϩ

ϓτϯʣʴ 2δΣοτʴߴফࣦӡಈྔͷऴঢ়ଶͷ୳ࡧͰ

͋Δ [4]ʢCMS ͔Βಉ༷ͷ৴߸ྖҬͰͷ୳݁ࡧՌ

Run1Ͱͳ͠ʣɻ͜Ε͕ɼ͍ڧ૬࡞ޓ༻͔Βੜ͡Δά

ϧʔΠʔϊͷΑ͏ͳཻࢠͷ่յաఔ͔Βੜ͍ͯ͡Δͱ

͢Εʢਤ 5ʣɼRun2Ͱɼॏ৺ܥΤωϧΪʔ͕େ͖͘

ͳͬͨ͜ͱʹΑΓɼগͳ͍ੵϧϛϊγςΟͰ͑ݟ

͡ΊΔՄੑ͕͋ΔɻͦͷͨΊɼRun2Ͱ Run1ͷղ

ੳΛ౿ऻ͠ɼ·ͬͨ͘ಉ͡ࣄબΛͯͬߦͷඪ४

ɻਤͨͬߦ༝དྷͷόοΫάϥϯυͷൺֱΛܕ 6͕ͦ

͏ͯ͠ಘΒΕͨࣄͷ 2 Ϩϓτϯͷෆม࣭ྔ (mℓℓ) Ҏ

֎ͷબΛޙͨͬߦͷ mℓℓ Ͱ͋ΓɼZ Ϙιϯ࣭ྔ

ۙʹաࣄ͕ݟΒΕΔɻ࠷ऴతʹ৴߸ྖҬͱͯ͠ɼ

81 GeV< mℓℓ <101 GeVͰͷࣄ 10.3± 2.3ͷ༧

ଌʹରͯ͠ɼ21ͷ؍ଌ͕ಘΒΕ͓ͯΓɼ·ͩɼ༗ҙ

ͱ͑ݴͳ͍ͷͷ 2.2σͷաͱͳΔɻ·ͨɼࠓճ

eeɼµµνϟϯωϧͰͦΕͧΕ 10ɼ11ͷࣄ͕؍ଌ͞Ε

͓ͯΓɼϑϨʔόʔؒͷରশੑ͍ߴɻ

͔͠͠ͳ͕ΒɼRun2Ͱ CMS͔Β΄΅ಉ༷ͷࣄ

બΛͨͬߦղੳ݁Ռ͕ग़͞Ε͓ͯΓ [5]ɼͦ͜Ͱ

༗ҙͳաݟΒΕͳ͍ɻޙࠓɼ౷͔ͯ͑૿͕ܭΒͷ྆

ऀͷແໃ६ͷ֬ೝ͕ඞཁʹͳͬͯ͘Δɻ

ਤ 5: άϧʔΠʔϊର͔Βͷ ZϘιϯͷ่յաఔͷྫɻ

 [GeV]llm
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ਤ 6: 2 Ϩϓτϯɼ2 δΣοτɼߴফࣦӡಈྔࣄͰͷ

mℓℓ  [6]ɻ

3

3 ඪ४ܕΛ͑ͨཧͷ୳ࡧ

ͦͷ΄͔ͷඪ४ܕΛ͑ͨཧͷ୳ࡧͰɼ༷ʑͳ

ɼϞσϧࡧ໐ঢ়ଶͷ୳ڞओʹͳΔɻ͕ࡧ໐ঢ়ଶͷ୳ڞ

ͷґଘੑ͕খ͘͞ɼ৽ཧͷ୳ࡧʹ͓͍ͯɼඇৗʹڧ

ྗͳखஈͱͳΔɻ

3.1 2Ϙιϯڞ໐ঢ়ଶͷ୳ࡧ

Run1 ͷղੳͰɼϘιϯͷ่յ͔Βੜͨ͡ 2 ຊͷ

δΣοτ͔ΒΜͩෆม࣭ྔmJJ ʹ͓͍ͯ 2 TeVۙ

ʹσʔλͷա͕ݟΒΕɼ͕ू·ͬͨɻ΄͔ͷऴঢ়

ଶՃ͑ͨޙͷඪ४͔ܕΒͷͣΕWZνϟϯωϧ

ʹ͓͍ͯɼ2.5σʹͳΓɼRun2Ͱͷ͕ূݕͨΕ͍ͯ

ͨɻRun2 Ͱࠓͷͱ͜ΖಘΒΕͨੵϧϛϊγςΟɼ

Run1Ͱ࠷ऴతʹಘΒΕͨ 20 fb−1ʢ
√
s = 8 TeV)ͱ

ൺͯখ͍͕͞ɼຊͷ৽ཻࢠͷ৴߸Ͱ͋ΔͳΒɼ্

Ͱड़ͨΑ͏ʹॏ৺ܥΤωϧΪʔ͕େ͖͘ͳͬͨ͜ͱʹ

Αͬͯੜஅ໘ੵ͕େ͖͘ͳΓɼ͢Ͱʹಉఔͷ৴߸͕

͞ΕΔɻظ

͜ͷղੳͰɼϋυϩχοΫ่յͨ͠ϘιϯΛߏ࠶

͢ΔͨΊɼܘύϥϝʔλ1R = 1.0ͷେ͖͍αΠζͷ

δΣοτΛ༻͍Δɻਤ 7ʹɼ͜ͷδΣοτʹϘιϯʢW

·ͨ Zʣͷ࣭ྔΛཁ͠ٻɼ͞ΒʹͦΕΒ 2ຊͷδΣο

τ͔ΒΜͩෆม࣭ྔͷΛࣔ͢ɻ͝ཡͷΑ͏ʹɼݱ

ঢ়ɼ2 TeVۙʹ༗ҙͳաࣄݟΒΕͳ͍ɻਤ 7 

WZͷ߹Ͱ͋Δ͕ɼWWɼZZͷ߹ಉ༷Ͱ͋Δɻ
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ਤ 7: W͓Αͼ ZϘιϯ࣭ྔΛͨͬ࣋ 2ຊͷδΣοτ͔

ΒΜͩෆม࣭ྔͷσʔλͷࣄ͓ΑͼϑΟοτ͔Β

ΊͨόοΫάϥϯυͷٻ [7]ɻ

͜ΕΑΓɼͨͱ͑ɼW’→WZͷੜஅ໘ੵʹ੍ݶΛ

͚ͨ݁Ռ͕ਤ 8Ͱ͋ΔɻmW′ = 2 TeVͰɼ40 fbͷ

1ܘύϥϝʔλ R ͷڑɼϏʔϜ࣠·ΘΓͷํҐ֯ͷࠩ ∆φ
ͱϥϐσΟςΟͷࠩ ∆y Λ༻͍ͯ ∆R =

√
(∆φ)2 + (∆y)2 Ͱఆٛ

͞ΕΔɻ

ಘΒΕ͍ͯΔɻ͜ΕΛRun1ͷATLASͷ݁Ռ͕ݶ੍ [8]

ͱൺֱ͢ΔͱɼW’→WZͰɼ50 fbͷ੍ݶͱͳ͍ͬͯ

Δɻ͜Εʹ͞Βʹ 8 TeV͔Β 13 TeVͰͷੜஅ໘ੵͷ

૿ՃΛྀ͢ߟΔͱɼ͢ͰʹRun1ͰͷաΛઆ໌Ͱ͖ͳ

͘ͳ͍ͬͯΔɻ
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ਤ 8: W’→WZͷੜஅ໘ੵʹର͢Δ੍ݶ [7]ɻ

ͦͷ΄͔ɼWW,WZ→ ℓνqq [9]ɼZW,ZZ→ ℓℓqq,ννqq

[10, 11]͓Αͼ HW, HZ→bbℓν, bbℓℓ, bbνν [12] ,ͷڞ

໐ঢ়ଶͷ୳ࡧ͢ͰʹRun2ͰߦΘΕ͕ͨɼ͍ͣΕʹ͓

͍ͯඪ४ܕͷόοΫάϥϯυ͔Βͷ༗ҙͳա

ΒΕ͍ͯͳ͍ɻݟ

3.2 ͦͷ΄͔ͷڞ໐ঢ়ଶͷ୳ࡧ

Run2Ͱͷ୳ࡧʹ͓͍ͯ ͕ࣄ໐ঢ়ଶʹաڞࢠ2ޫ

ʹࡧ໐ঢ়ଶͷ୳ڞΒΕ͍ͯΔ͜ͱ͔Βɼͦͷ΄͔ͷݟ

͕ू·͍ͬͯΔɻ2δΣοτڞ໐ঢ়ଶͷ୳ࡧͰɼά

ϧʵΦϯΫΥʔΫ͔ΒͷδΣοτΛݟΔͨΊɼR = 0.4

ͷখ͍͞ܘύϥϝʔλͰߏ࠶ͨ͠ 2ຊͷδΣοτͷ

ෆม࣭ྔʢmjjʣͰͷ୳ࡧΛ͕ͨͬߦɼਤ 9ͷΑ͏

ʹɼඪ४͔ܕΒͷ༗ҙͳͣΕݟΒΕͳ͍ɻ

͜ͷ 2ຊδΣοτͷϥϐσΟςΟͷࠩ y∗ = (y1−y2)/2

͔Βɼχ = e2|y
∗| ͱ͍͏ྔΛఆٛ͢ΔͱɼϥϐσΟςΟ

͕ LorentzෆมͰ͋Δ͜ͱ͔Βɼ͜Ε 2ຊͷδΣοτ

ͷॏ৺ܥͰ͘͠ɼ·ͨɼॏ৺ܥͰͷϏʔϜ͔࣠Βͷ

֯ θ∗Λ༻͍ͯɼχ = (1+cos θ∗)/(1−cos θ∗)ͱද͞Ε

Δɻඪ४ཧ༝དྷͷόοΫάϥϯυ t-channelͰੜ

͞ΕΔάϧʵΦϯ͕େͰ͋ΔͨΊɼੜஅ໘ੵ χ

ʹΑΒͣ΄΅ҰఆʹͳΔͷʹର͠ɼ৽ཻ͕ࢠ s-channel

Ͱੜ͞ΕΔͱɼ͔ͦ͜ΒͷͣΕ͕ظ͞ΕΔɻਤ 10

ɼχΛҟͳΔmjj ͰΓͩͨ͠ͱ͖ͷ؍ଌͱඪ४
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ΒΕݟΒͷ༧ଌͰ͋Δ͕ɼͪ͜ΒͰ༗ҙͳͣΕ͔ܕ

ͳ͍ɻ

ͦͷ΄͔ɼ2Ϩϓτϯڞ໐ [13]ɼϨϓτϯɾԣফࣦӡ

ಈྔڞ໐ [14]Ͱͷ୳͕ࡧRun2ͰߦΘΕ͕ͨɼ͍ͣΕʹ

͓͍ͯաࣄ͍͔ͯͬͭݟͳ͍ɻޙࠓɼΑΓෳࡶ

ͳղੳɼ͓Αͼେ͖ͳੵϧϛϊγςΟ͕ඞཁͳ 2το

ϓڞ໐ɼ2ώοάεڞ໐Ͱͷ୳ߦ͕ࡧΘΕΔ༧ఆͰ͋Δɻ
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ਤ 9: 2ຊͷδΣοτ͔ΒΜͩෆม࣭ྔ [15]ɻ
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Theoretical uncertainties

Total uncertainties

ATLAS
-1 = 13 TeV, 3.6 fbs

ਤ 10: 2ຊͷδΣοτ͔Βͨ͠ࢉܭ χͷҟͳΔ mjj ྖ

ҬͰͷ [15]ɻ

4 ώοάεཻࢠͷଌఆɾ୳ࡧ

4.1 ඪ४ܕώοάεͷଌఆ

ώοάεཻࢠRun1Ͱൃ͞ݟΕɼͦͷࡉৄޙͳଌఆ

ਫ਼ͷଌఆʹΑΓɼඪ͍ߴΘΕ͖͕ͯͨɼ͞ΒͳΔߦ͕

४ܕͷ͓ূݕΑͼඪ४͔ܕΒͷͣΕͷ୳ظ͕ࡧ͞

ΕΔɻ·ͨɼRun1Ͱະൃݟͷ่յաఔͷ୳ࡧҾ͖ଓ

͖ॏཁͳ՝ͱͳ͍ͬͯΔɻ125 GeVͷώοάεཻࢠͷ

߹ॏ৺ܥΤωϧΪʔ͕େ͖͘ͳͬͯɼੜஅ໘ੵ

 8 TeV ͷ߹ͱൺͯ 2ഒఔʹ͔͠ͳΒͳ͍ɻ͠

͔͠ͳ͕Βɼ͢Ͱʹଌఆਫ਼ྗతʹߦΘΕ͓ͯΓɼ·ͩ

༗ҙͳਫ਼ͷൃݟ͞Ε͍ͯͳ͍ͷͷɼඪ४ཧͱແ

ໃ६ͳ݁Ռ͕ಘΒΕ͍ͯΔɻਤ 11ɼH→ γγ ͓Αͼ

ZZ่յաఔ͔ΒಘΒΕͨੜஅ໘ੵͷଌఆ݁ՌͰ͋Δɻ

[TeV]s
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ATLAS  Preliminary  = 125.09 GeVHmH→ppσ

QCD scale uncertainty
)sα PDF+⊕(scaleTot. uncert. 

γγ→H l4→*ZZ→H
comb. data syst. unc.

-1 = 7 TeV,  4.5 fbs
-1 = 8 TeV,  20.3 fbs

-1 = 13 TeV, 3.2 fbs

ਤ 11: ώοάεཻࢠͷੜஅ໘ੵͷଌఆ݁Ռ [16]ɻH→
γγɼH→ZZͷ x࣠ํʹͣΒͯ͠ද͍ࣔͯ͠Δɻ

Run1Ͱɼ࠷ऴతʹH→bbʹ͍ͭͯɼ୯ಠ࣮ݧͰ

ͷ༗ҙͳਫ਼ͰͷൃݟͰ͖͍ͯͳ͔ͬͨɻ·ͨɼώο

άεཻࢠͱτοϓΫΥʔΫͷ౬݁߹ɼϧʔϓΛ௨͠

ͷੜஅ໘ੵͷଌఆࢠΔ͜ͱɼώοάεཻ͍͖ͯىͯ

͔Β࣮֬ͱ͑ߟΒΕΔ͕ɼଌఆΛ͜͏ߦͱෆՄܽ

Ͱ͋ΓɼttHੜաఔͷൃݟॏཁͱͳΔɻRun2Ͱ࠷

ऴతʹ༧ఆ͞Ε͍ͯΔ 100 fb−1 ͷੵϧϛϊγςΟ͕

͋Εɼ͜ΕΒͷଌఆ͕ेՄͱظ͞Ε͍ͯΔɻ

4.2 ॏ͍ώοάεཻࢠͷ୳ࡧ

͢Ͱʹൃ͞ݟΕͨඪ४ܕͱແໃ६ͳώοάεཻࢠͷ

ଌఆ͚ͩͰͳ͘ɼඪ४ܕΛӽ͑ͨཧͰଘ͕ࡏ༧͞ݴ

ΕΔɼ͞Βʹॏཻ͍ࢠͷ୳ࡧॏཁͰ͋ΔɻதͰର

শੑཧΛ͡Ίͱͨ͠ଟ͘ͷཧʹొ͢Δ 2 ͷݸ

ώοάεೋॏ߲͕ܕ༗ྗ͞ࢹΕ͓ͯΓɼ͢Ͱʹ Run2

Ͱਫ਼ྗతͳ୳͕࢝ࡧ·͍ͬͯΔɻ

H/A→ ττ νϟϯωϧɼൺֱత୯७ͳऴঢ়ଶͰ͋

ΓɼόοΫάϥϯυ͕গͳ͍͜ͱ͔Βɼ౷ܭͷগͳ
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5

͍ Run2 ॳ͔ظΒײ͕͍ߴɻ2 ͭͷλཻํ͕྆ࢠ

ϋυϩχοΫ่յ͢Δ τhadτhad νϟϯωϧͱɼยํͷ

λཻ͕ࢠϨϓτχοΫ่յΛ͢Δ τlepτhad νϟϯω

ϧͰͷ୳ߦ͕ࡧΘΕ͕ͨɼ࣌ݱͰ่յذൺͷେ

͖͍ τhadτhad νϟϯωϧͷํ͕ײ͕͍ߴɻޙࠓɼ౷

͕ײΔʹै͍ɼϨϓτχοΫνϟϯωϧͷ͑૿͕ܭ

͕৳ͼͯ͘ΔɻόοΫάϥײͷਫ਼ʹΑΓࠩޡ౷ܥ

ϯυͱ৴߸ͷʹ࠷ऴతʹԣ࣭ྔͷ mtot
T =√

m2
T(E

miss
T , τ1) +m2

T(E
miss
T , τ2) +m2

T(τ1, τ2) Θ͕

Ε͍ͯΔɻਤ 12ʹ τhadτhad νϟϯωϧͰͷmtot
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5 ඪ४ܕͷଌఆ
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ਤ 14: ॏ৺ܥΤωϧΪʔ 13 TeVͰͷτοϓΫΥʔΫର
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ੑͷଌఆͱ֤छϞσϧൺֱ [22]ɻ

WϘιϯɼZϘιϯͷੜஅ໘ੵͷଌఆɼQCDʴ

ిऑཧͷ͍ߴਫ਼Ͱͷ݁ࢉܭՌͷূݕʹͳΔͱͱ
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ͱܥ౷తʹͣΕͨ݁Ռͱͳͬͨɻ͜ޙࠓͷ݁ՌΛ༻͍

ͯɼPDFͷਫ਼্ʹཱ͍ͯͯ͘ɻ
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༻͍ͨཧͷൺֱ [23]ɻ

Z
fidσ / ±W

fidσ
9 9.2 9.4 9.6 9.8 10 10.2 10.4 10.6 10.8

ATLAS Preliminary
-113 TeV, 85 pb

total uncertainty
stat. uncertainty

ABM12LHC
CT10nnlo
NNPDF3.0
MMHT14nnlo68CL

Z
fidσ / ±W

fidσ = W/ZR
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