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Charged Higgs

A charged Higgs would be sign of new physics
2-Higgs doublet models
LHC has good potential for discovery

I will discuss the production process bb - H- W™

Higher-order corrections are significant

very massive final states

Soft-gluon corrections are important
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H~WT production

b(p1) + b(p2) = H (ps) + W (pa)

Define s = (p1 +p2)°, t = (p1 — p3)*; u = (p2 — p3)”
and sy = s+t +u—m3 —miy

At partonic threshold s4; — 0

: In* (s4/m%)
Soft corrections
_|_

S4

N. Kidonakis. DPF2017. Fermzilab. August 2017



Higher-order corrections

moments of the partonic cross section with moment variable V:
6(N) = [(dsa/s) e N1/ 5(sy)

factorized expression for the cross section in 4 — ¢ dimensions
bbb H— VT b - Wt b g—wt (M
G HTWE N = | [ (N | HPZETWT (o)) SPPOHTW (—H,asm))

: Ny
i=b,b

X - + ° ° 7 - + . °
where HP—=H W™ ig hard function and S®°—~H W7 is soft function

Soft function S satisfies the renormalization group equation

(Maﬁ + B(gs, €) 86 ) SbB—>H—W+ _ _25b5—>H_W+ PbSB—>H—W+
M gs

R - + . Y °
where I‘gb*H W™ is the soft anomalous dimension
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Resummed cross section

GPEH W () = exp ZEi(Ni) PP HTWT (0 (V) sPHTWT (o (va/a)
1=b,b
3/
X exp 2/ %“ pOb HTWE ()
s

The NNLO collinear and soft-gluon corrections are

9~ (2)bbs>H-WT 3 k 2
d“G ,NNLO _ pbb—H-WT 04_3 _ @ 1 m3 [ 24 ) & Z o2 In"(s4/my
dt du LO w2 3 m%{ m%{ k S4

with C{* =802

t —mi, ) (u—m; 7 11 2
052) — —1201251 (ln <( mW)(4u mW)) + In (M—F)) — —CpCy + gCan

My
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H~WT™ production

Total cross sections

bb->H W aLHC aNNLO tanB=1 p=m,

1OO§ T T T T T T T T T T T T T T T §

E 2_ T T T T T 4 E

R 18 .

4 16 aNNLO/LO ]

e : 9

. 10-25_ SIS 800 1000 3

O C S 3

o _ e ]

10'35— NSl E

| 14 TeV BTN :

4 |———- 13TeV Tl T =

0F | -— 8 TeV el T~ 3

S [ 7TeV IR

10—5 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 B
200 400 600 800 1000

m, - (GeV)

N. Kidonakis. DPF2017. Fermzilab. August 2017



do/dp; (pb/GeV)

2x10

1x10

3

H~WT™ production

Charged Higgs pr distributions

bb->H W' aLHC aNNLO
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H~WT™ production

Normalized charged Higgs pr distributions

bb->H W aNNLO bb->H W aNNLO
mH.:ZOO GeV mH.:SOO GeV
1 1 1 1 1 1 1 1
' 1 o0.005
0.008} BN - -
I W\ i
| 0.004}
< 0.006} -
? - |
e 0.003
d— | L
O
S 0.004} | - |
'o | L
o 0.002
L [
0.002} -

—— 13TeV
—-- 8TeV

0.001}

0 100 200 B00 400 500
Higgs p; (GeV) Higgs p; (GeV)

MR B P
0 50 100 150

0 -

0 -

M
200 250

N. Kidonakis. DPF2017. Fermzilab. August 2017



do/d|Y| (pb)

bb->H W' aaLHC aNNLO
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H~WT™ production

Charged Higgs rapidity distributions
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H~WT™ production

Normalized charged Higgs rapidity distributions

bb->H W' aNNLO bb->H W aNNLO
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Summary

e new results for charged Higgs production
e total cross sections for H~ W™ production
o charged-Higgs pr and rapidity distributions in H~ W' production

e higher-order corrections are very significant
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