ayL,J G,NH oA
Las Ffvﬁc of New Phﬁcs
Robert Har eCuAJJI’ BsuU WUPP»'J'M

Se,o 03, &ol 3

ee. RVH, Sl T Zire
ar)(t\/ 1201.2122




€q %\GLV z g‘ée = 3\3& = 9“"(%‘“)
= drue ‘“M'dulé'/b N QCY ‘



aln : i -
o4 Gpm = w) bt

won DY-ble ont's:

.- H
@Vm\’ W.é o same' Lor WH oud 24
- m%&d- + swell (¥ %)



bt

aou.fl'lb nal CC’V\I' 's

for 24!



aou.fl'lbvlcf) contls for 2H:
o kb J€ 0 b 2
Z w‘(‘; E:I\Vj:cp

COLBSW,J— {%r UUH)
— /() quis ot tl- Yulawa !

mm %(ﬁv\) Z %.H I



s 20DH -speafc &M jrws: O

el
/‘\ \\‘/L TD A \\lﬂ,

e
Y i

— TCSOun/\{' ‘for W\A7 N{"W\'/L,



kb JE

lonic xsec (:0" -
ln A,

— 10 - — 1P g - — 1% g -
&  [2HDM typel =] ZHDM typel 3 &  [2HDM typel
— _fsin([f-a)=05,tanf =2 ja " sn(fd = o) = 0.5, tan § = 24 — _fein(f-o)=05tang =2
-2 -k 195 CeV 3 - 1 2 = 195 QeV 3 =X 0 F — 195 eV E
M :ﬂ'll'. o L'\q g LEdd i 3 ?\-\q EJT!_I: o a2 E
+ fmy = 200GeV * iy = 00 GeV 1 F g = 600 GeV 1
| 1L | cnsem——
= e 10 =10}
o e
b &
1 f 10
' 0'E P
4 T : -\.. ll..-' _._F.
10°°F| « o with pg — A% — Zh 1 =g 107 g ; 3
E | ¢ mlt i )._. = i ¥ s E , g with gg —+ A" — Zh]
B [ s i Gid Srrwemosd9om | LY eeowpges i
200 300 SIL j00 Bl 2000 LI 400 S0 600 20 300 i) 500 L]
e GeV] V& [GeV]  § [GeV]

(a) (b) (c)

Figure 6. o(gg — Zh) in fb at the partonic level as a function of V'3 in GeV for my, = 125 GeV,
sin(#—a) = 0.5 and tan § = 2. The red/dashed line corresponds to & without internal pseudoscalar.

The black lines show o with the contribution involving an internal pseudoscalar Higgs for (a)
ma = 200GeV, (b) m4 = 300GeV and (c) m4 = 500 GeV.

@



digenct. shongly

oL ZHDH(
Para.w[:‘ff .



LRWP SRR
« SM : NNWD pud. adar l¥le
] O(Fﬁmm%: C"hawe"')
— IU\OLLP 0—[~ ¢- A.Lm7 W\G'AO

— b-tggly et ‘concel" (g~ ble)

-—“ino‘-LP." o% ﬂuvw.n.og}y)
N Physcs 2
—s pole of New Thyses &



rlZC.SULU'S J:Pr ZHD '-1 : CW!A <W\IA.+'W\ 2

A
11F -
T Faaps: ppell wn
.l::.l:? im._ 17 Ty oy e W ]
”"I_.‘--..____‘_ T
]:“! i —— : z ~4
13 o
]:l"; = e .. _: B
174
17 -
-1 = i ﬂ‘.__ 1.7}
i B — )
(a)
3 13

2 r:.."_'ur'|||||
nafiond =1 ||.
My = L3 el \
my — cIRGeY by
= ik

(e}

(]
—~1 i

Figure 5.

bype Il 2HDM with iy =
20; (d-g) the ratio Hyps, /i35
withont [dash-dotted ).

tan 5 =

4

#
s

(u-c) o lpp

LR
L] LI

Bl — )

p 2 (Lloek/solid),
(bluc/du=h-dostd) in pb for /5 = 14TV und e, = 125 C0V us w Juncion of sinf 3
= Trigge = 2000eV using fu) tond =1, (b) tand = § wnd {c)
for the cases [a-c), respectively with =, ., (solid) and

E L

e fg

1F
= HD typell, tnn @ e s
.'r_- 17 e 136 ReW o my — W05 ;
17 e
""\_\_\“ o E
11 Iy H‘"..\_ -//‘ _
e M P .
LI¥ .':_ e e s s
e r' \-\. l_-' .' !
i : !
[ -
—i e AT ns 11
I:_] _] Enl il — )
= L.Z
= — il Ty
s N
“:.L: o :‘_'_':.'l miaeed Sy -l
s L -
o l|I ) s
S os i 1
Lo
s : o 4

o4 I E
=170k taepen TT ?l

ralmad=n

! 138 Te¥

oy — 200GEEY
T T i 1
gnld — a)

anin
=in

(&)

]
=

[:#j::Ill."ljl;- LLL‘L:I.: .

1+

L R INER I 2 "I'u
rofland = a0

L1
ey — El

1
—1 i

= HOM vpell mn § = 2]
l:,.ll:ll s 1R D s e W ]
|T' "-"—h,._‘__‘_ ‘_‘.1'"_'---
e N~ T
e E i e i
o’ F’ = B %
o-F 1
o*
o*
=1 =i ni i '=.__ (]
T sl — ceh
(e
- L2
"?_
-\.r_'.:l"-l\.",\_---— = L == =]
& s g f-"
i .,
o= C.E ".'\ I. v #
L
£ k) !

]
nld — al

e ah (red/doshed) aod o,

) [ur

®
o

.



Resulls for 2#DH: U"‘A>“u+"“‘%> @

A
& r LM type [L kam 3 'E..]l: ol typell tan® — & ; L = 1 r -e IEM iype I, ten 9 = 20
= e = 1285 GeY, Mg = 00 e — e — L2 GeV, ma = 30 GeY ] S gy = 15 GeV, ma = SI0GeV
RIS M o Sas B I 1 U g e
—— 1 A

&
=
1
1
2
e

e )

= = =
.
i e
L] '|
L
aas
5 = =
= = B
— e
T TTRT = R R T e
B S S
=] CI =]
oS
L

- ; e s b ' W - : -
—1ik 05 i ne in gt ') I Ml i I 1.0 -5 M i 11
o iy T, L PR
|:n_" =N i) "h.:] mm A — i) (ol sinf T — i)
a . we d c L ,
e L3 a= W - = P e S - e A =g - e A e =T K
:F; AT g e L e T :'-T IHT Ly el Lan /P =1 - T RHCANE Lygwe I, T Pl = 31 [ ] V4
i T = LE6 Gel, ma = G00 CeW S my — LEGeV, ma = 30GaY | L¥ .oy = 1IbGeV, mg — J00GeY
sl Vi S 1] " L .
= 5 X —rTh i g ", g,
= . e ' -
ST C- T XN ] e ; 2oz ;

i = g I| -.-.I .'Ill 'll. &
i i f ' 4 i : o
' 3 1 L] ]
\ ' s | E : l °
Y, N F & 1 - v L

123 | NG A A S '
- mir PR | DM i i i
ar S " nn Senter I - B~ W = A !
11¥ iI5 LI} _.| :|__‘.-e '.{U IL LLa Ly 1 '.'-I P | 1. (1] 15 i '._i'.: ” !_:J -
_ S — ¥ gnld — ' P sinlid — ) —)
(d) (e) \E)
Figure 10. {a«¢) oipgp — 2Zh) (black/eclid), o5t [green/dotted], o,z (red/dashed) and o,

{ Sl fdesh-coliad) in ph for s = 14TeV and sy, = 1205 eV oas s hinclion ol sin @ —a) or bype ]
SHDM with 4 = Mye = M+ = 3000GcV wdlng (a) tan S =1, {b] tan & = § and [c] tan & = 20

(d-e)} the ratio Ry, Hlf;r,{-,,_] for the cases [z2-c).




. cfcks M TSI
v\ c,(?c,ci{d WC/‘%
(\—CSO aml A S\A‘)prtsswl) MJ.L{



