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that involve top quarks.

A global CKM fit
V| = 1 — 8811553 x 1077
[Vis| = 41.08122 x 1072,

[Via| = 857570 008 x 1077

It is of interest to confirm thétq measurement:

using direct/indirect experiments.
Here we concentrate on

Vid andVts.



Motivation

_ _ But the searching potential is limited b
The current machine to directly 1. Overwhelming backgrounds like
measur&'tb is the LHC, through top pairor multijets
top productions or deca - inti
Pp %.Vu 1V sV ub 2. Systematic uncertainties

V: g/chcsV cb
@d Vis Vib D Furthermore, in our case,

the remaininy/td andVts elements
are very small.

At the LHC, it is difficult to measure
t-d and ts transitions.

A global CKM fit
= 18811533 x 107°

[Vis| = 41.08122 x 1072,

_ +0.076 -3

heepcolliders, the situation is much bette
We suggest to extra 1. the suppression of the tpgair background
Vtd andVts elements 2. SM QCD backgrounds small since there i

through single top related suppressed gluon exchange progresses
production at thepcolliders 3. Dominant CC single top signal production



Recent study on Vtd at the (HL)-L}

key ideadue to the imbalance of the
valence dipbaj)-partongn the proton,
there arise obvious charge asymmetri
the final state products, while in contre
the main backgrounds have almost
vanishing charge asymmetries.

Alvarez,Da Rold,Estevez, Kamé&nPhys.Rev.D97:033002(18)
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the final state products, while in contre
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Current study at the (HL)-LH
I

Exp. Limits from Branch Ratio measurer
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Current study at the (HL)-LH
I

Exp. Limits from Branch Ratio measurer
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Advantage:
Reduce the sys. uncertaintie:

Disadvantage:

1.Still face thgbarbackgrounc
[see dashed lines]

2.0nly work foivtd but
not Vts
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study at the ep collid
e

Following the previous idea, | want to see whether it
can be performed at tkpprojects??

Advantage:

1.reduce theystermatiancertainties: define a similar charge asymmetry
2.much suppress#btarbackground
Disadvantage:

1. Production rate become small: gluon change to photon
2. Only work foivtd but notVts

The main background associated SM production mediatedtbyertex



We can find obvious difference
between the lepton eta distributi
For sigr\1al but not background

study at the ep collid
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study at the ep collid
I

Aln(O)] = [n(€)] = n(e)]. Eln(O)] = [n(€™)] + n(£™)
Apr(0) =pr((T) —pr(t™). Zpr(l) =pr(fT) +pr(f7)




study at the ep collid

Process O'in‘i\Lfb] A; Tini - Aj
signal  0.01r" /0.473\\ 0.00473r"
bakl 12.25 \0.00368/ 0.0451
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study at the ep collid
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| FCGeh, 2 aHl, 3sigma Rd 7.48

Parton Level, detector effective should be inclt




study at the ep collid

DIS

Disadvantage:
1dd epton final-l®tpdtoea tdimalt et att r..
2.dimuon final state, production too small, 10 times smallaptheoduction
3.bad charge asymmetry
— It isnot efficient to separate

process oini|fb] /IAZ\\ Oini » As thesignal and background
signal  0.00141r2[0.38 D.000532r2  PYihe asymmetries,
bakl  2.43 0.12 0.29

! , Anyway,
_ not recommendated




study at the ep collid CC

Why not directly using the CC single top productic

Advantage:

1.Production rates are much larger

2.much suppresstbtarbackground

3. work not only fowtd but alsdvts
Disadvantage:

1.systermatigncertaintis should be included.
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. We study the
Current progress inV /V measurem CKM vertex

In four channels
Signal.l:
pe- Vot VWb vVt

Signal.ll
pe- Wb v/ I

Signal.lll:
pe- Vet VW | Vv

In this case we have

Signal.lV:
pe- W} Vef'\lgj



study Md and \& at the ep collide

Lagrangian
-

FeynRules
> <

MadGraph
. = ForLHeCand FCche
Pythia /‘
> <
Delphes
-
ROOT-analysis

Here is our simulation chain



study Md and \& at the ep collide

E——
Bl:pe- Vot VWb vyl

B2 pe- (Er=b/b

B3 pe- [(Evs|




Signal.l:

pe- Vot VWb vyl
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