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Outline

e Analyses aim to examine the Higgs Spin/CP nature "

e Test pure BSM spin-0 and spin-2 models against the Standard Model

e Constrain possible SM and BSM mixing of Spin-0 boson

* Extend previous |oub|ication2 with updated spin-2 results and HVV EFT approach
* Combine results from all sensitive vector boson channels:

e HoZZ* =41, HHWW*—=evpv (+=s1jet)’ and H-yy

e //” and WW™ are used to examine both spin-0 and spin-2 models, whereas vy
contributes to spin-2

1: Study of the spin and parity of the Higgs boson in di-boson decays with the ATLAS detector

2. Evidence for the spin-0 nature of the Higgs boson using ATLAS data
3: Determination of spin and parity of the Higgs boson in the WW*—evuv decay channel with the ATLAS detector
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http://link.springer.com/article/10.1140/epjc/s10052-015-3436-3
http://arxiv.org/abs/1506.05669
http://www.sciencedirect.com/science/article/pii/S0370269313006527

Models

« Classification framework proposed in ‘A framework for Higgs characterisation’™

« SM without Higgs plus generic boson described with EFT.

Lyc,g=Lsm-g+L
(EFT scale here chosen to A=1 TeV) C,J S J

 Spin-0: a) Testing SM against pure BSM scalar (0+n) and pseudo-scalar (0-) 3 1v
/(K)X = ZK:‘“&X)

b) Constrain continuum of BSM / SM couplings: (/%Avv//iSM) - tan «, /%HVV/HSM

CP-odd
£(‘)’ _ {COS(Q’)KSM [ % 91222, 7" + QHWWWJ W—,u] J¥ Model RValues of tensor couplings @@
_ SM _KHVV _KAvv O .
—41—1% [COS(Q’)KHZZZWZ'“V + Sin(a)KAZZZWZ'“V] 0r SM Higgs boson 1 0 0 0 - e
11 ey PP 0, BSM spin-0 CP-even 0 1 0 0 e*
“2A [COS(“)KHWWWWW B+ sin(@)kaww Wy, W ]}Xo 0~  BSM spin-0 CP-odd 0 0 1 w/2

e Test SM against graviton-like spin-2. Including only quark and gluon couplings in production

* QOthers estimated to be insignificant: ogw/0qcp = 0.03%

Values of spin-2 quark and gluon couplings pq selections (GeV) @¢
kg = Ky Universal couplings — A

kg =0 Low light-quark fraction < 300 < 125 eeJﬁ
Kg = 2Kg Low gluon fraction < 300 < 125 ’ /7/

« Testing SM against three spin-2 coupling configurations: Kq/kg= 0,1 and 2 “JHEP11(2013)043
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Hypothesis discrimination

* Different approaches used in final states

H—=>WW" —*evpv

l\)

.::\; e Data ATLAS —0.12 8 120' g 0.5_ | I | | | I | | | | =
£ Signal J* = 0" SM H->ZZ* - 4 E ank ATLAS : g A ATLAS .
21'55 -BackgroundZZ*+Zjets Vs=7TeV, 451" o1 LICJ 100:_ s = 8 TeV, 20.3 fb1 .J =0 _: :_: 0.4 _jifgi'(fgg s=8TeV.203fb" -
E’Ri E Vs =8 TeV, 20.3 fb ' 80:— H — WW*, ni=0, eu —~ Data - Bkg _: .5’ 035 :JP;2+K:;2K9 s=8TeV, 20. .
@ q- C O - ] » S ]
r -:: """"""" —{0.08 60:_0V50 - -
B :=§ - 0.2:— —— |
0.5; : : =-- 10.06 - . :»— —— ]
L - - ::===-=== ----- 0.1:_ —o— _: 1 +_:
05 INIEEEEEIIIIICICCC oo e T S S
‘:-:E:::-:- 0 2 4 6 8 10 12 Ct C2 C3 C4 C5 C6 C7 C8 C9 Ci10 Cit
B R Bk R sy e SDT output Category
R "~ JP-MELA discriminant
Possible to fully Each test based on two BDTs: Discriminant based on
reconstruct final state polar angle, |cos(8")]
Spin-0: SM vs Bkg.+ SM vs Alt.
Discriminants constructed 0 Jet category 10 categories from O to 1
from BSM, SM matrix Spin-2: SM vs Bkg + Alt. vs Bkg. Extend with 11th category
elements 0+1 Jet categories with pre [125, 300] GeV
BDT suppresses BDTs trained on lepton Per-category myy-fit
backgrounds kinematics and MET determines signal fraction
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Results-I: Fixed hypotheses

. . _ ATLAS H—> Z7* — 4
e Tests examining the Spin/CP nature of the Higgs boson: —+— Observed (s=7TeV, 455"
------- Expected /s =8TeV, 20.3 i’
. = o oM 20 H— WW" = evuy
° Spln—O: CP-even BSM and pSGUdO—SC8,|aI’ [ 10°SM=30 /s =8 TeV, 20.3 f6
e J:::10 H— Yy
-inz" [s=7TeV, 45’
o ) =30 s =8TeV, 20.3 i’

e Spin-2: Universal couplings and kq/kg = 0 and 2

e (Combining diboson final states: WW*, ZZ* and yy

P
« Exclusion determined from CLs: CLs(J;,) = p(‘]a“]z
1 —p(J5n)
-JP=O; JP=00 JP=2 J:_=02+ J:_=02+ JKP_;KT JKP_2=Kz+
o 7~ -
Tested Hypothesis P =1 P i | Pobe Pt Obs. CLs (%)
0,F 2.5-1072 4.7-107% | 085 7.1-107° 4.7-1072
LZ+WW g 1.8-1073  1.3-10~* | 0.88| <3.1-107° | <2.6-10°2
27 (ky = Ky) 4.3-1073 29-107* | 0.61| 4.3-107° 1.1-1072
27 (kg = 0; pr < 300GeV) <31-107° <31-107°]0.52| <3.1-107® | <6.5-1073
W, 27 (kg = 0; pr < 125GeV) 3.4-1073 3.9-107* | 0.71| 43-107° 1.5-1072
2T (kg = 2K4; pr < 300GeV) <31-107° <3.1-107°|0.28| <3.1-107° | <4.3-1073
27 (kg = 2K4; pr < 125GeV)  7.8-1073 1.2-107% [ 0.80) 7.3-107° 3.7-1072

A

SM is favoured and alternative models excluded > 95%Cl s
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Results-1I: Spin-0 coupling ratios

2InA

3OI|III|IIIIIIIII|III|III|III|IIII
. ATLAS H—ZZ7" — 41
's=7TeV, 450
25~ — Opserved 's=8TeV, 2031 u
__ Expected: H— WW* - evuv
20 signal strength fitto data ¢ _ g 1oy 203 15"
------- Expected: SM

15

IIIIIIIlIIIIIIIIIII

Eemmm === === ==

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

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

<<3OI_I|III|IIIIIIII
£ L
~ | ATLAS

25" — Observed

Expected:
201
------- Expected: SM

15

10F

OT """ . [

" signal strength fit to data

|III|III|III|IIII

H— Z7" - 4]
ls=7TeV, 451"
/s =8 TeV, 20.3 &'

H—- WW* - evuv
ls=8TeV, 20.3 f5'

lllll‘lllllllllllllllll

Kivv/ Ko ( Kanv/Kgy ) - tan o

e (Combined fit performed on ZZ" and WW" final states
 Results translated to effective BSM cross section fraction

Ratio Best-fit value 95% CL Exclusion Regions

Combined Observed SM Expectation Observed

RHVV/KSM —0.48 (—o00, —0.55] J[4.80, 00) ((—o0, —0.73]|J[0.63, 00)!

g2 - €O Py [—1,-0.096] J[0.89,1] | [-1,—0.16]J[0.12,1]

(Ravy/ksm) - tan « —0.68 (—o0, —2.33]|J[2.30,0) | (—o00,—2.18](J[0.83, c0)

ot - COS gy [—1,-0.44]J[0.43,1] | [~1,—0.41]J[0.090, 1]

. 4

Data in agreement with Standard Model expectations
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Conclusions and outlook

e Analysis of Higgs Spin/CP nature:
e Pure BSM CP-even scalar (0™,) and pseudo-scalar (07) excluded in favour of SM

* SM furthermore favoured over spin-2 models with different kq/kg coupling
configurations

e Spin-0 BSM/SM coupling ratio fits indicate that data is agreement with SM
* Looking forward to Run-II:

e Continue development of EFT approach to study HVV interaction

« Add different Higgs production mechanisms

* Simultaneous fit of couplings
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Models - Expanded

Luac,g=Lsy—mg+ Ly

Spin-0

L(‘)/ = {COS(Q)KSM [%gHZZZ,uZ'u + gHWWWJ W—,u] Jr Model Values of tensor couplings
_ KSM KHVV _RKaAavv  «

_}T% [cos(a)KHZZZMVZ”V + sin(a)KAZZZﬂVZ/‘V] 0+ SM Higgs boson 1 0 0 0

- e o 0,  BSM spin-0 CP-even 0 1 0 0
“2A [COS(CZ)KHWWWWW K+ sin(@)kaww W, WH ]}Xo 0~  BSM spin-0 CP-odd 0 0 T w2

Spin-2

Values of spin-2 quark and gluon couplings p#q selections (GeV)

1 — . . — —

— V y v | yvuv By — Nk Universal couplings
Lz a A Z KVTMVX + Z " T/WX kg =0 Low light-quark fraction < 300 < 125
4 f Kq = 2K, Low gluon fraction < 300 < 125
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Per final state results

Higgs Hunting 2015, Orsay, July 30th

H — vy
Tested Hypothesis pg}fp =1 pj}l(tp =i poM p2t Obs. CLg (%)
2T (K, = Ky) 0.13 7.5-1072 [ 0.13 0.34 39
2T (k, = 0; pr < 300GeV) | 43-107* | <3.1-107° | 0.16 | 2.9-10~* 3.5-1077
2% (k, = 0; pr < 125GeV) | 9.4-1072 | 5.6:1072 | 0.23 0.20 26
21 (kg = 2K,4; pr < 300GeV) | 9.1-107% | <3.1-107° | 0.16 | 8.6:107* 0.10
2+(h, = 2K,; pr < 125GeV) 0.27 0.24 0.20 0.54 68
H— WW* — evuv
Tested Hypothesis pg}fp# . pgitp’ o poM pAt Obs. CLg (%)
0, 0.31 0.29 0.91 | 2.7-1077 29
0~ 6.4-1072 3.2-1072 | 0.65 | 1.2-1072 3.5
21 (kg = Ky) 6.4-1072 3.3:107% | 0.25 0.12 16
27 (k, = 0; pr < 300GeV) | 1.5:1072 4.0-1073 | 0.55 | 3.0-1073 0.6
2T (ky = 0 pr < 125GeV) | 5.6-1072 2.9-107% | 0.42 | 4.4-1072 7.5
+( : ; pr < 300GeV) | 1.5-1072 4.0-1073 | 0.52 | 3.0-107? 0.7
27 (K, 2,,,9, pr < 125GeV) | 4.4-1072 2.2.107% | 0.69 | 7.0-107° 2.2
H— 77" — 40
Tested Hypothesis P =1 e i poM pAt Obs. CLg (%)
0 3.2-1072 | 5.2-1073% | 0.80 | 3.6-1074 0.18
0~ 8.0-107% | 3.6-107* | 0.88 | 1.2-107? 1.0-1072
21 (kg = Ky) 3.3-1072 | 5.7-107* | 0.91 | 3.6-107° 4.0-1072
27 (k, = 0; pr < 300GeV) | 39-107% | 9.0-107° | 0.95 | 2.7-107° 5.4-1077
(h =0; pr < 125GeV) | 4.6-1072 | 1.1-1072 | 0.93 | 3.0-1073 4.3-102
21 (kg = 2K4; pr < 300GeV) | 46-1072 | 1.1-107% | 0.66 | 3.3-107° 0.97
2+(h = 2ky; pr < 1256GeV) | 5.0-1072 | 1.3-1072 | 0.88 | 3.2-107* 0.27
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Per final state results, tensor structure |\

Coupling ratio Best-fit value 95% CL Exclusion Regions

H— 77" — 4 Observed Expected Observed

RIvv /KsM —0.2 (—o0, —0.75] | J[6.95,00)  (—o0, —0.75] | J[2.45, c0)
(Ravy /ksm) - tan —0.8 (—o0, —2.95] [ J[2.95,00) (=00, —2.85]J[0.95, c0)
Coupling ratio Best-fit value 95% CL Exclusion Regions

H— WW?* — evuv Observed Expected Observed

/%H\.fv/l-iSM —1.3 [—1.2, —0.7] (—OO, —2.2] U[—l, —0.85 U[O.4, OO)
(Ravv/Ksm) - tan —0.2 n.a. (—o0, —6] |J[5, o0)
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Entries / 0.08

Entries / 0.25

H—Z7"—4l]

e Background discriminant from production
related observables:
Nal, PT,41, M4, cOS(68”) and P+

SM Signal 77" tt,Z + jets  Observed
Vs =TTeV
4p 1.024+0.10  0.65+0.03  0.1440.06 3
212e 0.47+£0.05  0.2940.02  0.53£0.12 1
2e2u 0.644+0.06  0.45+0.02  0.1340.05 2
de 0.45+£0.04  0.2640.02  0.59+£0.12 2
Total  2.58£0.25  1.6540.09 1.39+0.26 8
Vs =8 TeV
4u 5.81£0.58  3.364+0.17  0.97+£0.18 13
212e 3.00£0.30  1.59+£0.10  0.5240.12 8
2e2u 3.72+0.37  2.334£0.11  0.84+0.14 9
4e 2.91£0.29  1.4440.09  0.5240.11 7
Total 15.4 £1.5 8724047  2.85+0.39 37

S — S —— S ——
o5l * Data ATLAS | Sogl * Daa ATLAS ] * Data ATLAS

© ©
o o 20
- . {1 29t . 4 29U .
. . Background ZZ HosZ7* 4] ] s | . Background ZZ HosZZ* 4] ] o . Background ZZ HosZZ* 4]
[ [l Background Z+jets, tt ] @ [ [l Background Z+jets, tt ] o o5 [ Background Z+jets, tt
200 —r-o'sM  1s=7TeV, 450" S200 —poo'sM \s=7TeV, 451" ST —r-osM \s=7TeV, 451"
I ) \s=28TeV,20.3 b [ P2 \s=8TeV,20.3 b Lo Py \s=8TeV,20.3 b

0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1
JP-MELA Discriminant JP-MELA Discriminant JP-MELA Discriminant

R L L B e R L L B e R T
o5l © Data ATLAS - o5l © Data ATLAS - o5l © Data

Lr) Lr) T I T T T T ]
! ! ATLAS
L Back 7z L Back 7z L Back 7z ]
- Il Background HoZZ* 4l % | Il Background HoZZ* 4l % | Il Background HoZZ* 4l
[ [l Background Z+jets, tt 1 .2 [ [ Background Z+jets, tt 1 .2 [ [ Background Z+jets, tt
200 —poosm  s=7TeV,45f" ] E200 —r-osm  s=7Tev,45f" ] E200 —r-osM  1s=7TeV,45f" ]

[P0 \s=8TeV,20.3 b [P0 \s=8TeV,20.3 b [ P2t \s=8TeV,20.3 b

________ il

—
[$)] o

I I
——

-1 -0.5 0 0.5 1 91 -0.5 0 0.5 1 91 -0.5 0 0.5 1
BDT,, Discriminant BDT,, Discriminant BDT,, Discriminant
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H—Z7"—4l]

e Background discriminant from production
related observables:
Nal, PT,41, M4, cOS(68”) and P+

Lo. N ‘ LI L ‘ T T 1T | T 1T | T 1T T T | T 1T | T T 17T | 1
e o5 8= 7TeV, 45 b ATLAS -
$ [ s=8Tev, 203" HoZ7* 4] ]
LT 20 (Ruwy/gy) - tan(o) =5, % =0 .
o (Raw/kew) -tan(a) =5, &, = 0
10F -
st L .
ot R —— ]
-3 -2 -1 0 1 2 3
TO,(Kayy-0)
(o. 35 ‘ T 1T ‘ T 1T | T TT | T T | T TT | T 1T |
e s=7TeV,45fb" ATLAS
B30 s=8Tev,20.3 " H—ZZ*—4|
I.ICJ """ (Kavv/Kgy) - tan(o) =5, =0

N
[¢)]

HVV

""" (Kavv/®gy) - tan(a) =5,k =0

TO, (K-

's=7TeV, 451" ATLAS
's=8TeV,20.3fb" H—ZZ*—4|

Entries / 0.6
w w
(@) (6)]

N
)]

""" Kuww/Ksu=1,Kpy =0, =0

""" Kuvy/Kgy="1,Kayy =0, 0 =0

N
o

—_
()]

o e by by b by Lo |

3 =2 1 0 1 2 3
TO®y) + TO,(Kiyyy)

@ _||||||||||||\\Illllllll\\llllll_
S s=7TeV,45fb" ATLAS

's=8TeV,20.3fb" H—ZZ*—4|

""" Kpw/Kem=T1,Kay =0, =0

""" Kivy/Kgy =1, Kpyy =0, 0 =0
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2R[ME(ksm#0; kuyv,kavy=0; @=0)*-ME(kgyy #0; ksm,kayy=0; @=0)]

O1(kavy) =

Ox(kavy) =

IME(ksm#0; kavy.kayy=0; @=0)|?

IME(kgrvy #0; ksm,kavv=0; @=0)*
IME(ksm#0; krvy .kavy=0; @=0)? >

?

2R[ME(ksm#0; kayy.kavy=0; @=0)*-ME(kayy #0; ksm,kayy=0; a=r/2)]

O1(kavy, @) =

Oz (kavy, @) =

IME(ksm#0; kavy kavy=0; @=0)?
IME(kayy #0; ksm kayvy=0; a=n/2)]?

IME(ksm#0; kayy,kayy=0; @=0)>

w
o
TTTTTTTT | TTTT | TTTT ‘ TTTT | TTTT | TTTT | T

's=7TeV,45f" ATLAS
's=8TeV,20.3fb" H—ZZ*—4|

""" Kiww/Ksu=1,Kpy =0, =0

""" Kyv/Kgm =1, Kayy =0, 00 =0

IIIllllJ‘IIII|IJJIIlllIllllllllllllllllllllll

0.25 0.5 0.75 1
BDT(ZZ)
e Data
. Background ZZ*

- Background Z+jets, it

— SM:xgy =1, K,y =0,%K,y=0,a=0

Tensor structure fit discriminants
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H—-WW"—4l

* Spin-2 tests training parameters: pTll, mll, A®Il, mT

* SM vs 0+h Training parameters: pTIl, mll, A®ll, pmiss
* SM vs O- Training parameters mII pT|1 -0.5pTI2 + 0. 5me|ss ApT, AdI|

(\!1200 T I I I I T I T ] T T ] T T | 1T I ] N1000:1 T T I L I T 1T ] 1T I T T ] T T I L l T T T I L l T l:
e - ATLAS -+— Data — Expxsyst | 2 900F ATLAS ~+- Data ~— Exptsyst —
21000—vVs=8Tev,20.3f0" [l S=0" [l ww — *9800‘—‘{_ 8Tev,203f" Jll L=00 [ ww 3
C c = * -
w [ Oothervv - W = =20k = f<q=1 [ Other Vv [ Wijet E
,,,,,,,,,,,, 1 600 E
,,,,,,,,,,,,,,,,,,,,,,,, | 500= E
- 300 =
i 200E E
] 100E =
= | L B oy T L T
-1 -08-06-04-02 0 02 04 06 0.8 1 -1 -08-06-04-02 0 02 04 06 08 1
BDT, BDT,
- L L L L L ) B B B L L L AL L L
e 25835_,4 TLAS + Data — Exp+syst 3 e 1000~ ATLAS + Data — Exp +syst =
§1800;W=8Tev 203fb" [l S=-0 W ww ERE- - (s=8Tev,203f0" [l S-0 [ ww i
q>) 1GO(JE_HP—) WW* n = 0 el . Zly* |:| Top _E q>) 800 HP—) WW* n = 0 el . Zly* |:| Top ]
w 1400;_J =0 [ wejet [ Othervv 5 CJ =0 BSM' [] Wsjet [ Othervv
12001 Z - - -
1000 = C i
800 E L g .
600 = - i
400 = 7
200 = :
-04 -0.2 0 0.2 0.4 0.6 0.8 -06 -04 0.2 0 0.2 0.4 0.6
BDT,, BDTcp
| Nggr | Nww N N¢ Nover Nwejets Nvv Noyse  Nokg | Data  Data/Npg
0j SR | 218 | 2796 235 135 515 366 311 32 4390 | 4730  1.08 £ 0.02
1j SR: 77 555 267 103 228 123 131 5.8 1413 | 1569 1.11 £+ 0.03
1j SR: p% < 300 GeV 77 553 267 103 228 123 131 5.8 1411 | 1567 1.11 £ 0.03
1j SR: p% < 125 GeV 76 530 259 101 224 121 128 5.8 1367 | 1511 1.11 £ 0.03
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H—>w

— 0.14F N —~014F 1 T T T T T4 c 0.5 | | | | ]
==} - ] s 7 1 8 B N
% - ATLAS Simulation ) S - ATLAS Simulation B - @ Data ATLAS .
g 012 J=0" SM E 8 0.121- 4 £ o04F _j E —
- - _ = — o B —— il —_— K=K ]
= ot Is=8TeV P2, ] S - 1s=8TeV M [ N \s=8TeV,20.3fb" .
i = JP=2* Kq=0 — r P_ ot Kq g 7 - — P2t k=2 B

; - pl'<125GeV iy o, s 0% pr'<125 GeV S »  03F e -
= 0.08 < 4080 o E : ]
- - : 0.2 -

0.061 0.06F - —t— :

- — 1 ]

0.04r 0.04} 0'1:—«'— ]

: | ; | B T

0.02¢ 0.02 Usy ]

07 P P P TR R O: . : | | | :

o 02 04 06 08 1 0 CT C2 C3 C4 O5 O6 C7 C8 Co G0

lcos(6%)I

Category
| sinh (A7) | 2p¥1p¥2

‘/1+ y/m’w 2 "y

Anvv: Separation in pseudorapidity
between the two photons

|cos 0% =

* (Category normalisation from fitting function:

[C] [C] [C] [C] [C]
Y [C] [C] [c]

J bias

+n +n

o fsll(myy) : Chrystal Ball + Gaussian

« fgl¢l(myy) : Exponential of first or second degree polynomial
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Combination

e Construct combined likelihood model including all final states

« Common systematic uncertainties are identified and correlated between final states
« WW* ZZ*: Luminosity, VV background renormalisation+factorisation scale and parton density function

o 77, yy: E-Cal resolution model

Ratio of SM/BSM likelihoods exclude Profiled likelihood scan

pure spin-0 and spin-2 models limits coupling ratios

C
o F T I 1T 1T 71 I T T T T l T 17T | 1T T 7T I T B (< "
2 C ] c
o 10:_ATLAS H—oZZ* > 4] - o~ _ ATLAS H—oZZ* > 41
T - ls=7TeV, 451" 3 ' B ls=7TeV, 451" N
S - —— Data s=8TeV, 20.3 1" 25~ Combined 's=8TeV, 2031 i
o i i
c 1g——osM H— WW* > evuy = L Observed H— WW* > evuy -
S F o 0 s=8TeV, 2031 3 o0l H— WW* - evuv 's=8TeV, 2031t ]
= B 7 L Observed
'810'1:— — - H—-Z77* - 4]
< S = -

102 = =

10°E E

104 = = =

10'5_|l | Jl|LJ OTIIIIIIIIIII [ I I I Y (N A A |

-30 20 20 30 8 6 -4 -2 0 2 4 6 8

( Ko /Koy ) - tana

02
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NAD>r~—>
=

Coupling ratios to effective cross section fraction

lgil°o; gi
f | = , @i = arg|—|.
" g1Poy + gafos + lgalfos” T g1
2
£ = T'i1 (i =
S [

~ 2 ~ 2
s ogvv [kavy s OTavv [Kavy >
osMm \ ksm osM \ ksm

Cross section fractions from MadGraph5_aMC@NLO

oavv/osm = 0.143  ogyv/osm = 0.349

Lars Egholm Pedersen, The Niels Bohr Institute 17 Higgs Hunting 2015, Orsay, July 30th



References

e Study of the spin and parity of the Higgs boson in diboson decays with the
ATLAS detector

http://arxiv.org/abs/1506.05669

e Determination of spin and parity of the Higgs boson in the WW* —evuv
decay channel with the ATLAS detector
http://dx.doi.org/10.1140/epjc/s10052-015-3436-3

A framework for Higgs characterisation
hitp://link.springer.com/article/10.1007 %2FJHEP11%282013%29043

Lars Egholm Pedersen, The Niels Bohr Institute 18 Higgs Hunting 2015, Orsay, July 30th


http://arxiv.org/abs/1506.05669
http://dx.doi.org/10.1140/epjc/s10052-015-3436-3
http://link.springer.com/article/10.1007%2FJHEP11%282013%29043

