Searc/'[/nﬁ for S /3/75 of
lhe Second Y/zggé

Nt hanie! Craig
IAS + %, ulgers

Based on work with J. éa//oway, S. 7Thomas
J. &ans, K. Gray, S. Somd/war, S. 7Thoras.
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T he stcde of EL/)SAB

" We \\/e discovered a ( mMore or /€5§> SM-
/ike %//395 ad ~12¢ (7eV. Tts coa/o//ngs are
SM-/ /‘,ée o wilhin ~25 7.

" We Ve discovered no evidence thus far For
a/egreeé of £reedor At cowld ensure
lhe nalwralness of Zhe Y/tﬁﬁS MRS S .

* What do we do rnow?
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4 Adna/on a/ / hope




b
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[ook Ffor Zhe
Sec.ond %//&95 :




A2 Zhe very /east, f?na//nﬁ a Second scalar associaled
corth ELWSB coul/d partly differentiate betlioeen:

. Frne—t an/nﬁ 1S not « Medn/ngrﬂ 274 3&(/0/3 y no
problesr eith / 9/t scalars.

2. Fine— an/nﬁ 1S Q Mean/nﬁf’ 274 3&(/‘0/3 , Che
wea,é scale 15 natural ) but we haven ‘Z‘
Seen Che relevant d.o.f. yel.

3. Fine— Umng 1S a Mean/nﬁf’ 2t/ getide, ZA e
weak scale is tuned, but it's anthropic.

Unl. /‘,ée/y Zhat ( 3.> Cdan eXp/ an Cewo / /3hf SCQ/ ars.
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Plus additiona/ %/fﬂgs scalars oflen ariSe i1n
nadeeral 2heories of EL)SB.

¢ Y//ﬁgé Seclor of the MSSM/A/MSSM
* Toin %/zﬁgé models and Cherr variands
¢ Sape/‘COnf orm»al Z‘ed/?nfdo/ or

" Composite %//ﬁé models Eeﬁ., S e/
S PxSXK 2) or SK )/ SK PxSel 2)1
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We Shoet/d /ook as hard

as we Ccan Ffor evidence of

additional %ﬁgs scalars.

/pe/‘/’IQPS asS /‘Mpo/‘Z‘an( as /. oo,é/nﬁ £or Z‘op per‘ne/\S !
Ceven 1£ we £Find one, it will be hard 2o verif Vi role)




7 oday s Zalk

A compact
ﬁdrdMeZ‘er/ZdZ( 1on of
additiona/ >Z//ﬁ95 esS
Searchung in

>
standard channel/s ‘
\ \V4
AY|

i , Searc/w‘ng In hon-
1.1 S

L7y e e standard channel/s
cOap/ /n3 measSurerren’s

of the SM-/ /‘,ée >///ﬂ95
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7 oday s Zalk

A compact
fdrdMeZ‘er/ZdZ( 1on of
addidional >‘//ﬁ95 eS
Searchung in

>
standard channel/s
\ | \"
= | .’J'

§8QI‘CAI‘I)\9 In hon-—
IMP/ iCalions of

standard channel/s

cOap/ /ng measSutrenents
of the SM-/ /,ée >///ﬂ95

There IS enorrous roosrr For /M/?rO\/emenZ‘ Aere.
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Z.oo,é/ns Ffor another %ﬁgé

1. Study 2he coup/ /ng\f of the recent /y-—-
discovered SM-/ike ¥/i995 .
2. Search For additiona) scalars in standard
%396 c hannels .
3. Search for additional scalars in non-

SZandard %//&95 c harnel/s .

Usetul! o develop a concrete £ramecoork s
whnch all Chree aventtes are related.
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2%/ DM

*  For the pUrpoSes of C/ns Zalk, T /] focus on
extended ELISB sectors whoSe IXK p/[ySI‘C\S 1S
desc ribed Ay oo >‘//ﬁ95 dowblets.

* THhS covers a broad class of #nown rodels

dna/ a/ / OLOS f or CLon\/en/enf pdrd/ylef er/zaf 10N,

- ..bet mMarn/ of Zhe ?aa//f dive fedlures are
Shared Ay oLher extended ELISB sectors.

A \/ / ,éeep the Focuwus on botdor —Up p/lenomena,
3enera/ /‘Z/nﬁ Aeyona/ SUSY 2%/DM.
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4 S /‘Mp/ 1#1ed pdrdMeZ‘er S pd@e

* Need 2o deve/ op an efFficient parameier/zaz‘ ron. (genera/
pdra/yzeZ‘ el Space of 2%/DM /s vast ) but there are well/-

molivaled s //)7/9/ 1A }/"’7\9 aS S &(M/DZ‘/‘onS J

s Flavor linuds 54(&9&55 2 DM showt/d avorid neco Zree—/eve/
FCN: C; satrsfied Ay four discrele choices of COap//nsé o

£ erANons.

s Lack of /drge CP violalion 5&(&9&5&5 new Sowurces of CP
Vio/dadion COap/ea/ Zo SM are small; motivales #: ocaéz‘nﬁ on
CP—ConSer\//nﬂ 2%/ DM pot entials.

* IMPOS "’{9 these constrants /eads Zo zracz‘aé/ e pdrd/y/efer
Space £or 5/:9/7@/ s & relations betioeen Search avenites.
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4 S /‘Mp/ /‘f) ed paramefer SPQCLe

/p/@/S/C’/d/ C/’O’f’ are (8—3=5> h) H) A) H:_
AFler ELWISB Lhere are 9 Free paramelers in CP-

Cons er\//nﬁ S CQ/ ar poZ‘enZ‘/a/ i

Usetul basis of 4 physical masses, 2 angles, 3 couplings:

Mp, TMH,TA, M+ tanﬁz <(I)2>/<(I)1>
o - (ﬂ Re(®Y) —112) _ ( cosa sina ) (h)
V2 Re(®Y) — vy —sina  cos H
A5y A6y A7 (onl v appear 1n Crilinear Coap/inﬁ\s )

Co&(p/ /ng\f of scalars Co Fferrvons , Veclors on/y a/epena/ OoN ang/ esS.

Discrele S22 for flavor: )\6,7 — O MSSM: >\5,6,7 — O
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CMS Preliminary ys=7TeV,L<5.1fb" Vs=8TeV,L=<19.6 0"
T T T T T T T T

I 6 \ e e e e e
= - * H-emw 1
L
m
> -
i -
41—
ol |
(0] ]
-1 3
ggH,ttH
% 10} e
@ ATLAS Preliminary
CS 8 VI \s=7TeV: |Ldt=4648fb"
T ' : \s =8 TeV: |Ldt = 13-20.7 fo’'
& 6 ' . { Mod
= —H < €
4 H — WW —_ L
-4 oo § L
2
0
-2
-4
-2 1 0 1 2 3 4 5 6 7
u'mF.z'.h ~B/B M

A/ /:9/7/)73/72‘ [inut

Co&(p/ /‘n35 o he OAS erved %//%5
are approximatel, (v SM-/ife

SZ‘ronﬁ/ y 6&&9&555 proximiz‘y Zo
Zhe a/ /Bnmenf linut

ar~ (G —1m/2
In Chis linud A is Che Fluctuadion

arowund the vev, wwhile rema/n/nﬁ
scalars are SPecfaZ‘orS Zo ELWSB

(Linu? obtanable via decotipling or
acc/a/enz‘a/ /) y >

Usefu! o expdna/ )

0=0—a—m/2
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Fo&(}* driscrete 2%/‘”/ Z(ypeS . 4 // COap/fngé Zo
SM stctes Fixed in Zerms of oo anﬂ/eé .

2HDM I | 2HDM II | 2HDM 1III | 2HDM IV
() () () () .
Z (I)z (ID? ‘I)z (I)i g SCQ/QF Se/f“COL(p/Ihg\f
el % 21 21 22 have additional parametric
youpm/ysm | 2HDM 1 2HDM 2 freedorr.
hVV 1—52/2 1—52/2
hQu 1—0 / t3 1—0 / tg g 6/\/35 A 7Mep Aefween
hQd 1—4/tg 1 4 0tg ‘
hLe 1 — 5/?55 1+ 5?55 current £its o Zhe )//Iﬁg\f
Hvy —0 —0 cOap//ng\S and he
HQu —5—1/155 —(5—1/155 ‘ ‘
HQd —§ — 1/tg —§ +tg poéézé/e sSize of NP
H Le —5—1/?55 —5—|—t5 5{9/?@/5’
AVV 0 0
AQu 1/t 1/t L .
Agd —1//55 7{56 s Y, A are sirvlar dof. in
AlLe —1/ t3 t3 a/ /gnmenz‘ /inut

d=0—a—m/2
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(1) Study 2he
C. ol p/ /?735




Type 1: Fit Breakdown

© N

t5 = 100
l‘ﬁ=10

fffffffffff () Steed V/ ZAe

= |3

[y
.- c,oap//ngs
l'
s \
/3 PUSRERRRERRRRRRRERERANE EEEEEE SRR B =
1
]
‘.
]
|
| .
s [95% Contours| N  EREEEEEEEEEE Type 1: Combined Fit [68, 95% CL]
— 7y | | 2| Jig = 100
—-—— WW+ZZ : 1tg=10
----- bb+7T ‘:
0 | \ \ i \ \ : | tﬁ_O
~10 -05 0.0 0.5 1.0 3x

=

t'3=1

0 |x

~10 05

0.0 o5 1o
cos(fp—a)
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Type 1: Fit Breakdown

10

e, héé a/ropp/ng , AWV 2akes
over total woiddh

Monday, July 1, 2013

g ““““““ -+t =100
—Ig = 10
(D SZaa/y Zhe
3n
R AR
: Co&(p/ / ngS
,8 o NCUE :. fffffffffffffff tp=1
'.
!
".
s T95% Contonrs] VNN — S Type 1: Combined Fit [68, 95% CL]
— 7Y . . ‘
-—— WW+ZZ -
----- bb+77 E
)= | | | i | | | | ‘ | | | | ‘ : - Ip = 0
10 05 0.5

BN

z
8

Ttg = 100
7l’3= 10

t'3=1




21N

t[gZIOO
t5:10
(1) Study 2he
8
[
C’/oap/mss
p !
s [95% Contours - Type 2: Combined Fit [68,95% CLI
— ¥y : T Ttg = 100
-—— WW+77 1 _
: 71‘13—10
----- bb+11 !
0 | | g =
-1.0 -0.5 1.0
S I I S
8
s a0 tg =1
-2 | { N
L R S S =0
-1.0 -0.5 0.0 0.5 1.0
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(S

..................

(98]
N

(1) Study the
coup/. /ngé

d

&N
[
-

hbéb 3roa)/n3 /s hr/‘né/ng

s - [95% Contours Type 2: Combined Fit [68,95% CL]
—_— Y ‘ ‘ ‘ ! ‘ ‘ ‘ ‘ ! ‘ ‘ ‘ ‘ ! ‘ ‘ ‘ "] t,B =100
——— WW+77. 71‘13 =10
----- bb+7t
0 [ \ \ \ \ I \ \ \ \ I
-10 -0.5
18 P S S RRRREEl  © T TSR EEREERPEERREERRE tg =1
Ve 3/‘014)/ /?3/ SA i n,é/ 19
=\
o, =0
-1.0 -0.5 00 0.5 1.0
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SR

PP

® |

04
0.2

7

1

4

TYPE 1: VBF o-Br(h—yy)/o-Br(hsm—7y7y)

0.8

‘0.6 ] tﬁ = 100

7tﬁ=10

06

04

TYPE 2: VBF o-Br(h—vy)/o-Br(hsy—>YYy)
7_T T T T T T T T T T T T T T T T
5 ‘ - _ ‘ ' 1l = 100
= 71‘3 =10
\ ' .
\ .
\ )
| : :
| .
' ‘
! \ | .
) 1 ( .
I 1 || : !
] S A . t5 =1
1 | I I . S
1. I J I l' . 1
v l : :
1_7 S \ i / 3
Lo S
:‘\ \‘ " , | 0.8
Y I / .
x| 12 N ) J |
8§ [ T NN ;""',’ """""" - 0”67
1.4 f N, F f '
16 | \ N | 0.4
I \ 1S I
‘ S s -
‘ S \\ "; : 02
2. ‘ \_ 5’; ; ’
0 SE—— ——0 .
-02 -0.1 00 0.1 0.2
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TYPE 1: VBF o-Br(h—yy)/o-Br(hsm—7y7y)

0.8
1

' I

. 1 08, 06 |1p=100

tﬁ=10

N

,( OO, £for excilenrent
7ﬁofd/ a)/a/fﬁ & /7ﬁ9 a/rop
Aaf h\/\/ / arﬁe .

B
x N tg = 100
8 tg =10
0 5
B =1
Z elro /‘/7 f er/n/on x
coup/. /ngé
0 tg =0
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* We /e near the al. zgnmenf linput, bet
prec’jée/ (v hoeo rear a/epena/é Sensit /\/e/y OoN

Zhe 2/ DM Z‘ype .

s Ths proxisuty Aas [itd/e Zo do with
directly measuring the coupling Zo
veclors, and a /ot to do with the tola/
cord? A and 3/ ton coup/ /ng :

* There is roonrr For Sarpr/'SeS ) eépec/a/ /y 1N
Futire measurement of VBF a//phoZ‘ on.
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[ ook direct/ (v £or
/e Second )*’//\935




Second Higgs Doublet

Alignment

Decay Topology Limit

H — WW., ZZ —
H A — ~v 4
HA — 77, uu v
HA — tt v

A — Zh
H — hh

t — HTb

~ O/
T Y
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Type 1: Combined Fit [68,95% CL]

SR
T

° [g

=

o b

l‘ﬁ=10

o=y Zas éeZ‘d

‘*I,B: 100

o-Br (pb)

o-Br (pb)

0.001“‘““““““ww\\\“\

TYPE 1: Inclusive 0" Br(H-X). tanf=1. cos(f~0)==0.32,5=0

10

0.01!

150 200 250 300 350 400 450
MH (GGV)

TYPE 1: Inclusive o-Br(A—X), tanf=1, cos(f~a)=-0.32.

150 200 250 300 350 400 450
M, (GeV)
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Type 1: Combined Fit [68,95% CL]

SR
T

° [g

=

o b

/7/3/7 Zan AeZ‘d

450

Hip=100  TYPE L:Inclusive o-Br(H-X), tanf=10, cos(f=0)==0.43, 15=0
=10 | | | | | |
g 10
1
=)
&
5 01 A\
b 5
tp =1 ,
0.01;
00010 -+ - NN T
150 200 250 300 350 400
My (GeV)
0 TYPE 1: Inclusive 0-Br(A—X), tan8=10, cos(S—a)=—-0.43
s =
105 :
1; ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, - bb i
S - -— CC
R - 1T
S 0.7 - e |
5 Yy
, 1 Zy
001 * : tt a
: Zh
0001

My (GeV)

150 200 250 300 350 400

450
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Type 2: Combined Fit [68,95% CL]

NS ]

N

=

0 |13

o=y Zas éeZ‘d

,Z’ﬁzo

115 = 100
7l‘ﬁ=10

o-Br (pb)

o-Br (pb)

0001 b= . . .

0.001 ~—

0.01!

TYPE 2: Inclusive o-Br(H-X), tanfi=1, cos(f-2)==0.11, As=0

150

200

250

300

My (GeV)

TYPE 2: Inclusive o-Br(A—>X), tan=1, cos(f-)==0.11
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Type 2: Combined Fit [68, 95% CL] TYPE 2: Inclusive oBr(H-X). tan,B 10 cos(,B @)=-0.02.15=0

S T T T T =100
L1 =10
S o O . %
b
g: A
or. . xr . =0
-1.0 -0.5 0.0 0.5 1.0
cos(f—a)
Type 2 24/DM, 2 e
high tan beta 1 U S -
0.001 L 3 3 ‘ 3 ‘
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¢ &en in the exact a/ zgnmenZ‘ linut, /e
scalars >’/ arnd 4 Ahave /arge 3/41017 fusion
production cros5s sSections, Since Their

Z‘op C’/oap/ /n35 are nonZelro.

* &ven close Co the exact a/{gnmenf lirnt,
processes such as KV can be
appreciable because the competition is
only with ¥/ > b6 below the Cop par
ZAreshold.

Monday, July 1, 2013



( 2> Z.oo,é 1n Standard
%395 c hannels




W > 1w, 27

CMS \s=7TeV,L<5.1fb" \s=8 TeV, L< 5.3 fb"

(%1 02 = | | Observed | | =
RS - H - 2Z — 21 2q .
@) i —— H—-WW —Iv qq i
C - —— H—>WW — 2| 2v _
_8 —— H—>2Z - 21 2v
= 10 F —— H—>ZZ - 41 +21 2t =
E - — Combined
1 -
O R |
o\o 1= A L e AR e e =
LO .
o i
10” | | E
200 400 600 800 1000
m,, (GeV)

TYPE 1: Inclusive o-Br(H->VV)/o-Br(Hs\—=VV), mg=300 GeV, A5=0

5 f

K s, Lo, 1 1tg = 100
001 - = | I y B

*tﬁ: 10

TYPE

5 f

2: Inclusive o-Br(H-VV)/o-Br(Hsp—VV), mg=300 GeV, 15=0
T T T T o T T ool T T T T g =100

: 7[ﬁ=10

0.01 ‘ 0.01

——tﬁ=1

e~ -
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W/ > Ww, 22

CMS \s=7TeV,L<5.1fb" \s=8 TeV, L< 5.3 fb"

= | [ | |

D(f)'l 02 E_ Observed _E
< i H— ZZ — 2l 2q S
@) i —— H—-WW —Iv qq i
C ] —— H—>WW — 2| 2v i
O —— H—>2Z - 212y
fpd
é 10 F —— H—>2Z - 4l1+212¢ =
= - — Combined
1 -
O B

o
0~ 1 B AN T
O
(@))
107

Contowurs are essential. /y J&(SZ‘

Lt not AN

TYP

5 f

< |3

0.01

I

s’

E 1: Inclusive o-Br(H->VV)/o-Br(Hspy—=VV), mg=300 GeV, A5=0

’ ol 71"32100
71‘[;: 10

YPE

5 f

FN
‘

0 |3
T

0.01

2: Inclusive o-Br(H-VV)/o-Br(Hsp—VV), mg=300 GeV, 15=0

T1p = 100

: 72‘/3=10

0.01
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CMS Preliminary, H—tt, L=17 fb™

el | I | I I I | ',' |l, 71 .
c TV A
4 > i Z _Ig asbE T — e — .'?'.;' ........... e =
40 = .......................................... ................................... /I' ............................... -
35 = .......................................... ................... b.,.l"'/. ..... '3’ .................................... _:
Sum of A, ¥, A si 3/7@/ S wE e R/ T— E
8 .
( / Z . > 25 = .......................................... /"¢" ................................................................. _:
NO MASS reSolidlion e .
20k ........................... /zt',:’,' ...................................... r—— _:
. ) oy Expected Limit .
50 CMS Pl‘ellmlnary, vg - 7+8 TeV, L —_ 17 .I:b1 15 = .............. /:':x,’ ........ ................... -ff-?cBe.Taglml
% T T | T T T | T T T | T | 1 ’.:’:’. --@- No B-Tag
© 95% CL Excluded Regions 10 e —‘./;,:/ .......................... ................... --@-- Combined -
= 45 [ Observed S 4 ' -
IIIIIIIIIIIIII Expected 5 "__
40 +10 expected , .

200 400 600 800
m, [GeV]

+20 expected
LEP

Sens /‘f/‘\//Z‘y at /. dfge Zan Aefd

cOm/ng Frosr enhanced

MSSM mhmax scenario

MSUSY =1 TeV

proo/acz“/on rmodes ) rad e r

. . . . ‘
200 400 600 800 ¢ Han decay coup/ ngs.
m, [GeV]
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A > dipHhoton

CMS\s=7TeV,L=51fb"'\s=8TeV,L=19.6 b

- CMS preliminary —=— Observed .
 H—yy (MVA) B9 Expected (68%)]

I Expected (95%)|-

N
o

—l
o

95% CL limit on o/og,,
o
|

o
o

0.0
110 115 120 125 130 135 140 145 150
m,, (GeV)

One of Zhe rost

/ﬂromz‘S //73 C/’larme/ S al /o
Z‘dn éez(d ) d/ /ignmenzl / I‘Ml.f ./

6 X B(G— vy) [pb]

1 ll]l”ll I lllll"l

LI llllll]

s

S
w

]ll]l

L L A l ' A L L

L) ] 1 Ll i Al ] 1 1 Ll L l L\l ) L) L '

ATLAS — Observed limit _
--- Expected limit

B Expected + 10 =

G-y Expected + 26

w— /M, =01 -

kM, = 0.05

\s=7TeV

— kM

Pl

— /M ,, = 0.01

yy:I Ldt=491fb"

L l L L A '

L L L} Ll

e~

= 0.03 =

L el

11 lllllll

lllll

<3
:

[SHE]
T

© N
T

0.5 1 1.5 2 2.5 3
m, [TeV]
TYPE 1: Inclusive o-Br(A—-vyvy) (fb)
‘ ‘ ‘ ‘ ‘ ‘ Ttg = 100
l15=10
-
o 10 £5

. s1 A4 J
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= tﬁ =0
250 300 350 400 450 500
my(GeV)
sy (Gel)

Monday, July 1, 2013



/A > ¢ tbar?

4 nother final stale e donr \Z‘ z‘ypz‘ca/ A v/ PuUrSue
because swubdorinant to VV in SM-/ike /73@\/}/ %//ﬂﬁé :

CMS, L=19.6 fb'1, \s =8 TeV Z' with 10% Decay Width
-g. 102 - \\ — Expected (95% CL)
m ? \\ ----- Observed (95% CL)
xﬁj B \\ — = Z'10.0% width
o 10
g - Expected = 1 s.d.
et -
e B Expected + 2 s.d.
= 1=
Lu.suf E
0 -
& 101k ~
S 0E N s ~
' - e .
L SLEEL P
- S
A2l ~N
E Y Y N L | | ]
0.5 1 1.5 2 2.5 3
M. [TeV

But at /oo tan beta the cross section For
/A > lbar can be /arge I Needs Further study.
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Y/? \/\/ 1S wSefu/ even ?L(/Z‘e nea,r Z‘/’le a/ /Snmehf
v lre y Since Che COap/ /ng must be radicall v/
Sappreééea/ Aef ore 17 ‘5 AeaZ‘ en Ay /. /:9/72(

£e er/y//oné .

Ditact and dipfioton are The best states For Zhe
exact a//‘gnmenz‘ linut. But 4, A > Zaw Zac only
works at /. arge Zan bela in ﬁ/pe 2 2%/DM.

So we a/eépe/‘af e/y need o extlend our reach ir
diphoton past 150 GeV.

7"0/0 parrs???
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( 3> Z.oof 1N hon-—
standard %395

c hannel/s




Second Higgs Doublet

Alignment

Decay Topology Limit

H — WW., ZZ —
H A — ~v 4
HA — 77, uu v
HA — tt v

A — Zh
H — hh

t — HTb

~ O/
T Y
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TYPE 1: Inclusive o-Br(H—hh) (pb), my=300 GeV, A5=0

VIS . | . . T : T T T T T T T
o f 1 105 RENCE 0.1, 05 1 -
[ ' |
N
| f
|
1
[
1
3n 1
I N
8 ‘o :
\. . /
v 4
A ; 0.05
N ;e :
7 /
& \ I || || A N N i
"""""""""""""""" / 0.1
ﬁ 4 \\ \ ! /
1 |
T
ot
10
07\ 1
-0.6

4p/9rec/czé/e rates (~1000

X SM) consistent endh

£itds and \/\/ [irnls.

tg = 100
t/g:lo
tﬁ=1

B

N 1N

&N

15

W > hh

TYPE 2: Inclusive o-Br(H—hh) (pb), my=300 GeV, 15=0
[ S s ——____ 10175=100
5 e

Ilgzlo
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Y/ 2 AhH hile we cow

) 95% Ob d Exclusi
* Two prOM/\S/ng LSS Zo /ooé £or 0 ¢ | SCIved BXCIUSIon -
resonant ¥/ 2hh: in diphotontbs, _
la) i
and in rmeltileptons. f’.: ;
= 8
g
" Kesonant production from a T 7
QR
heavier Stale /04(5/735 eVen?s owt o 5 6
/oa)er—'édc,éﬁroana/ channels . 5t ‘4(‘)0‘ ‘ ‘6(‘30‘ ‘ ‘8C‘)O‘ ‘ ‘10‘0 0

mpy (GeV)

© Using 5/Fb, 7 TV CMS multilepton results (no b-tags, no had.
Caus), observed lipit is ~upb. Using full § TeV set + b-Zags,
eXpecZ‘ closer o ~3?A.

¢ M/Z‘/? /s molivalion ) CMS /s a/ofnﬂ a dedicatled HH Search 1r
above channels with s TeV data. Sensit /\//Z‘y Shoet/d be at ~Feeo
pé Jeve/.
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TYPE 1: Inclusive o-Br(A—Zh) (pb), mpy=300 GeV
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TYPE 2: Inclusive 0-Br(A—Zh) (pb), mpy=300 GeV
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A > Zh cwhile coe cowd

* Most proml‘sfnﬁ Lo/ Zo / oo,é £or
A>ZHhH is in //’f"ﬂjﬂj, et approx.

Kinemadic reconstruction. But pure

95% Observed Exclusion

~
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)
T T T

2t e/OZ‘onS a/So rnot Ada/ .

o-Br(A—Zh) (pb)
el

W
T T T

g /( eSS ondnf proa/é(Cf/‘on 7p rorn? A /73&\//3/‘

(\®)

Stale p&(S/?eS evVenls owtd o /otwer— 200 e 800 1000
Aacégroana/ channels . m, (GeV)

g 4/5//73 5//5, A TV CMS Ma/Z‘//epZ‘on resu/?s (ro 5—5435, no Ahad.
taws), observed lirnt is ~2.5/95. 5//:9/75/5/ worse than s 7TeV ZA

Cross Section / innt.

" With CAS motivadion ) CMS /s c/o/nﬂ a dedicated ZAh search coith
s 7eV data. SenS/Z‘/\//Z‘y Showld be at ~p5 level, betler than ZA

Cross Section / innt.
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C

ﬂere C.an Ae qpprec/aé/ e rales £for >z/> /7/7 and
A > 2/ even ?az‘Z‘e close o the a/ /ignmenzl Y lre )
for the Sare reason as %/) \/\/

We are not ( yeZ‘ ) paé/ i/ y> Sedrch/‘ng in These
c hannels ) but there can be observation—level/

rales consiStent eonlh Zhe COap/ //736 oL A.

Sens /‘Z‘/\//Z‘y 1S current/ y n Che rdnge of’ '\75
using only crude search lechnigues, so

Z‘here ‘5 Cons /a/erdé/ e oo £or ref/ nerrent.
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7 oday s Zalk

| (We look in KW, YA > tau tac,
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