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CMS Collaboration

Charged Higgs production
via S-channel process

S. Slabospitsky
IHEP, Protvino, RUSSIA
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"




» charged Higgs can be produced in s-channel
process due to light quarks interaction

9¢' = H*, q(¢') = d,u,s,e,b

e H* — 71, channel

b Vs
> H< !
5 '

e 7 polarisation
for any tan 8 7-lepton from H* decay has
polarisation opposite to SM case

JCSM x 7 (PR"'}"QPL)T ‘EH X vV .PH‘T

SM L(+—) = vi(e)n _=’ Pr € Pr, Pv ™~ Dy
H (=) = v(=)r = pr~p, p<pr

- J

3.Slabospitsky, Physics meeting, February 22, 2001 2




.

 uncertainty in the cross section
s-channel production cross section, ¢ —+ H*, has
large uncertainty due to masses of light quarks

o(7 — HY)  (m2 cot? f + mZ tan? )

for My = 300 GeV and tan 3 = 30
mg =m, = 300MeV o(H* — rv)~ 1.6 pb
mg=29,m, =5MeV o(H* — rv)~ 0.07 pb
+ we use RPP values for m,

mg=9MaV m,=150MeV my =438 GeV
my =5MeV m.=1.25GeV

My =200GeVandtan3 =30, 60

tan @ 1 10 30 50
L, GeV 2.83 026 23 6.6
Br, % 0.015 16 16 16
o,pb | 3x10=° 0.078 085 2.1

‘\

S.Slabosplitsky, Physics meeting, February 22, 2001

/3




e /It — 71, channel,
q9f — H*, 4ql(¢') = d,u,s,¢,b

Fr 1
T T i

My = 200 GeV and tan 4 = 30(50)
o(H*) =1.(2.4) pb

e background processes

o WE(— 7v), 0 = 2.4 x 10* pb
¢ tt production, o = 830 pb

< Wbb production, ¢ = 400 pb

.

S.Slabospitsky, CMS Week, March 9, 2001
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MT = EPTT--ETrn:'a(}- s (IE¢TETmiJ)

2250
2000
1750
1500
1250
1000 Ff
750 F
E00
250 Ff

3 0
ulﬂﬂ 130 400 430 Eﬂﬂ 00 130 200 430 Efﬂ
"

2500 | - ] E,>60GeV
2000 [|
1500 ||l
1000 |1

500 _;

n " . ﬁ - - L
lﬂﬂ 150 iﬂlﬂ 250 geﬂ ‘Lﬁﬂ' :I.SD iﬂﬁ 250 31.'"!-
MT

. J

S.Slabospitsky, Physics meeting, February 22, 2001 12




e background events (1. i£. 117b)) can be fitted by

AN
My

x exp(—aM~ + bM2)

while for (background + signal) we use

dN .
—— x exp(—aMT + bMZ) + F(Mjy;,)
M~
M(H") =200 GeV tan = 50
10’{; J Bekg
[ expl-aM_ + AMT)
10":;_ ' mdr =217 22
10 |
L
L ] L 1 3 1 1 L L | ]
50 100 150 200 250 300 350 400
NH
10 Bekg + Signal

exp(-aMy + BMI) + v, )

10 K N = 11521

M{H),, = [95.4 1 LK eV

10

1 ] 1 ] ) | 1 L

!
50 100 150 200 250 200 350 400

-

=

5.8labospitsky, CMS Week, March 9, 2001
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e signal and backgrcunds have similar shapes
W* is produced mainly in light quarks annihilation,
since N(u,d) > N(&,d)

ag(W*)>a(W™)= N(r1) > N(v7)

H#* is produced due to interaction of heavy s, ¢, b
quarks, since N(Q) = N(Q)

a(HY) s a(H™) = Ng(tt) = Ng(v7)

N(rt)—N(r7)
N(H)+ N(t)

A

Ry = 0.85, E0Q = Er > 50, £60 = Er > 60

cut | A (W) A-(H),30 | A.(H), 50

Ry | 0.11 +0.001 0.110+0.001 | 0.110 + 0.001

E50 | 0.189 4+ 0.019 | 0.167 +£0.017 | 0.145+ 0.016

E60 | 0.234 +0.025 | 0.197 +0.023 | 0.163 + 0.020

-

J/
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