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* MSSM : 5 physical states h, H, A, H
* ¢'e’ - HA : additional channel to study Higgs sector
» Decoupling limit (cos*(B—0d) — 0, sin*(B—0a) — 1)
- e'e’ » HZ, Hee, HW suppressed, rate of e’'e” - HA is maximal

-my, =m,
— study of degenerate mass scenario

* Issues to be addressed

- discovery reach?

- precision of mass, cross-section, width measurement?

- indirect constraints on SUSY parameters?
* Basis for quantitative comparison with W — H,A at photon collider
* CPV models : mixing between CP eigenstates

sizable mass splitting between H , H , H,

— non-equal mass scenario should be studied as well



Studied Topologies
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Sighal samples

500 GeV 300 GeV

!III L I.I LI LI ] 400-IIIIIIII-IIIIIIII-I____I___IIIIII.IIIIIIII
240 [116.61 fb 10.67fb i [B8.48f> 35.17fb 3.70 fb 2.181fb
4 380
0. | o e -
— I | 360
% - 25.30 fb 18.85 fb 12.87fb | % 2.23 fb.'+
O, 200 e . N <) !
m T 11.55 fb . 340
= £
L L s e -
320
w60 | I T I 1 [10.55ifb 7.49fb | 570 fb
| 33.62fb | 28.39fb 26.90 fb 300 (mE L - n
H H ; L 9.54 b
! 1 1 1 | 1 1 1 u 1 | 1 1 1 | 1 1 1 i_ | - i
100 120 140 160 180 200 e
150 175 200 225 250 275 300 325 350
m, [GeV]

m, [GeV]

0. =sin’(B—0)A(m._.m ,Vs)a_ (SM)
HA H A HZ
Assumptions : sin*(B—0d) = 1, Br(H,A - T1) = 10%, Br(H,A —bb) =90%



Studied Backgrounds




Four Jet Channel
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Tau Channels

(Large Mass Splitting)
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Tau Channels

(Mass Degeneracy Scenaric
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Width Measurement

arge Mass Splitting Scenar

: 100
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Strategy

* f1X mass sum to value
measured 1n bbbb channel
* assume N = NO
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Width Measurement

(Mass Degeneracy Case)
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Discovery Potential

HC “wedge” region TESLA : 800GeV, 500fb™

S0 T ' — L e
40 | ATLAS - 300 tb T
maximal mixing
2 10 -
- 90 0 % = -

20 . I HAH = =
E <
- )

10 ¢
9,
7r 300 310 320 330 340 350 360 370 380 390
:: hOOllly m, =m, [GeV]
3 | 2
1 7
2 — /‘
¥ + =3
e
| -
= '
1 : — __ N
50 100 150 200 250 300 350 400 450 500 A -1 "
10
m, (GeV)

300 310 320 330 340 350 360 370 380 390
m,=my [GeV]



Simulation study of heavy SUSY Higgs bosons :
LC Note LC-PHSM-2004-006

Rates of bbbb and bbttcan be measured with %
level accuracy

Masses can be measured to O(1 GeV) precision up
to few tens of GeV close to threshold

Total width (lineshape) can be determined with
precision of few tens of % if enough rate from bbt
Discovery reach uptom +m_~ Vs —15 GeV in

mass-degenerate case (large coverage of LHC
wedge region)

Also non-degenerate mass case is studied (input to
CP violation study)



