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Work in Progress with K. Agashe, D. Kim and M. Schulze
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p-Jet energy (o-es)

100 pseudo-experiments from MadGraph5+Pythiat.4+Delphes (ATLAS-2012-097)
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Proof of the concept: 5 / fb LH C 7 Te V

Mtop=173.1 = 2.5 GeV (stat)
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message: LO eftects are well under control = CMS at work!
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CMS PAS TOP-15-002

my=172.29 = 1.17 (stat.) + 2.66 (syst.) GeV
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leading uncertainty from theory can be reduced

pT(top) reweighting smaller than other methods (Lxy, pTZ ...)




NLO: production & decay
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Peak shift at NLO
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NLO: production & decay
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pQCD prediction: E(mtop)

1. pick top pole mass

pQCD 2.  pickren./fact. scales

3.  energy distribution do/dEb
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NLO E*(mtop)

Agashe, RF, Kim, Schulze - in preparation

pT;>30 GeV, n;<2.4, pTL>20 GeV, nk<2.4



NLO E*(mtep)
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Parton shower uncertainties

Agashe, RF, Kim, Schulze

Sensitivity to shower parameters
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Parton shower uncertainties
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Sensitivity to shower parameters
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Parton shower uncertainties
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Sensitivity to shower parameters
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Parton shower uncertainties
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What next”?



ATLAS?



More (B hadron) peak observables

The strength of the future LHC top mass measurement will build on the diversity of methods
= not very useful to talk about “single best measurement’

COMING SOON



EXxclusive Decay

(Fully reconstructible with tracks)
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What next to next”



Precision Observable Programme on the TOP




Miwop related observaples

Distributions used for top mass should be well under control

A4

Suitable to look for subtle effects
my guess for t— ty°

* max(Mmoemin) (truly”?) unaffected

* mrz2 larger end-point

 Ev affected by top polarization (mayoe smai)

e pre, Lxy,S(tt)), affected by top DOOSt maybe smai)

To know the answer we need to see signal injections



New physics effect on meeand Eo
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A first look at scale uncertainties
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A first look at scale uncertainties
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A first look at scale uncertainties
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Subtleties of the subtle effects

Amtop=300 MeV despite 5% deviations in the tails

O
[*)

o
(=)

vvvvvvvvvvvvvvvvvvv

E ..oou..... .
‘o [ 1

! K , ]
. f [ ]

. . u=HT/2

[ R 1

: s, _'

B 2,

$ ...:°o -

H ..:°o. 1

s i, '

3 ...3380.. 4

. S, |

: *eoes |

. ]

o J

o ]

. :

1 a.n 1 " " 1 " i 1 l—
0 50 100 150 200
o E®)[Gev] )
6F Lo/L.ng_;
] it L il u;r."‘""”“""*"”‘?
4t ogee’ :
] o™ E
-
0 o R P P 3
100 150 200

E(b) [GeV]

despite “large” difference in
the tails, mwp Is unaffected

good for Miop

would be ter
the effect of
sough for in

rible It this was
new physics

Mtop



1/o0:do/10. GeV

Subtleties of the subtle effects

Amiwops1 GeV and large deviations in the tails
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1/0-do/10. GeV

Subtleties of the subtle effects
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Thank you



on-shell tops

Mbe at NLO
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NLO: production

(MCFM)
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NLO: production

(MCFM)
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Dependence on the scales
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Dependence on the scales
R=0.5 pNLO vs. pdNLO
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Spread of mygp (Fit) [GeV]
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Dependence on the scales
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Spread of myp(Fit) [GeV]
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A simple, yet subtle, invariance
of the two body decay

1209.0772 - Agashe, Franceschini and Kim



Event-by-event we cannot tell anything



Fixed top boost decay i @

®

Massless b-quark (for now)
>
B = EL(K + Y c»s&’)

unpolarized top sample =—» co0sB is flat




Summing over the top boosts

) o) THE ENERGY DISTRAGUTION IN TUE LA
 THE S OF AL THE RECTANGISS




L ab-frame energy distribution

1209.0772 - Agashe, Franceschini and Kim

also Stecker 1971
for any top boost distribution V\a‘ the peak:

® s the same as in the rest frame
1 1 i
. . W, =My +My
® encodes invariant e? = Ridd SR 4
& IM

S
d

' THE FRANE-DEPE NWENT
| ENERGY DISTRIGUTION ENCODES

THE INMRINT EJ IN A
VERY SIMRE WAY

There is no difference when the b-mass is taken b k
into account provided Y¢op < 900 ac



