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PDG: Higgs Bosons — H? and H*

HO® Mass m = 125.9 + 0.4 GeV

HO signal strengths in different channels ("]

Combined Final States = 1.07 + 0.26 (S = 1.4)
W W* Final State = 0.88 + 0.33 (S =1.1)

Z Z* Final State = 0.89 1052

~v~ Final State = 1.65 + 0.33

bb Final State = 0.51 55

7T 77 Final State = 0.1 & 0.7

HTTP://PDG.LBL.GOV Page 4 Created: 7/31/2013 15:19
B Tas Cld,
mpy = 125.36 + 0.37(stat) = 0.18(syst) GeV, (ATLAS)
mpg = 125.03 £ 0.30 [fg:gg(stat)fgﬁg(syst)] GeV, (CMS)
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q H q \\f ;
associated production (AP) W/V=W. Z vector bosonfusion (VBF)

g 00000 9:3 > 9
qm>-f{ ------- )
g 9 » Q

gluon fusion (ggF) associated produetion w/Q=t.b,

Fig. 3.1. The dominant SM Higgs boson production mechanisms in hadronic collisions.

Fig. from A. Djovadi, Phys.Rept. 457 (2008) 1
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125 GeV LLHC Higas XS WG report, arXiv: 130713471
6 | | \'S= 8| TeV %

I I I
LHC HIGGS XS WG 2012

; WH ~3%
IH ~2%

10'2| I I I | I I I|§II|III|III|II
80 100 120 140 160 180

mn = 125 GeV, altot)}=22.1pb My LeV]
ggF: 19.3pb, VBF: 1.6pb, WH: 0.7pb, ZH: 04pb, ttH: 0.13pb

|
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reh _ Ncm?mh
(h = ff) x 02 125 GeV
'q:) 1__| [ [ | [ [ [ | E [ [ | [ [ [ | [ [ [ | [ [ I__g
O - WW E§
- B o
5
s
210 ZZ
r :
r .
m i 1
n
.810_25_ E
T :
10_3 .
- m .

1086700 '12|o§ —20 T80 180 200
mﬁ = 12b GeV MH (GeV]
bb : 57.5%, WW™* : 21.5%, gqg : 8.6%, 77 : 6.3%, cc: 2.9%
Z27* :2.6%, vy : 0.23%, Z~v : 0.15%, pp : 0.02%

LLHC Higas XS WG report, arXiv: 130713471
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Combined
u=1.00+0.13

H — bb tagged
w=0.93+0.49

H — 1t tagged
uw=0.91+0.27

H — vy tagged
n=1.13+0.24

H— WW tagged
i =0.83+0.21

H— ZZ tagged
w=1.00+0.29

SDE 3,

BRIK

19.7 6" (8 TeV) + 5.1 fb' (7 TeV)

CMS

Preliminary

m, =125 GeV

1.5
Best fit O'/O'SM

T—l—LE: ik, t ,m%l

2

: — of(stat. :
ATLAS Prelim. "(( sat) .« Total uncertainty
— O\theory
m, = 125.5 GeV
H —o(theory) = loonu
H—> vy iy E =
_ 1574033 |01 L —
- -0.28 gié N I o
H— 2Z* — 4l 1
_ 1 447040 a2 =
B -0.35 | 2010 A I L §
H— WW*— Wy |02 T
+0.32 |00 —
=1 00_0 29 |“006 . |
Combined Tons - | .__.
H—yy, 227, WW-I 35+021 tg:}i -
-0.20 |10 A EPU B v B
W,Z H — bb 08 r L
_ 0.0 0.4 ——
=12 6 |<o AT I P R I |, .
H — Tt (8 TeV data only) :§§
W= 14052 R
—0.4 | 01 A L
Combined 0% ——
H—bb, tt _ 1.09'0% o5 ==
-0.32 | 004 N L A
i3 .
Comblned
_ 1.30%18|-0" N
B -0.17 |“608 N s = 2
ls=7TeV [Ldt=4.6-48fb" '05 O 05 1 15 2

ls=8TeV [Ldt=20.3 fb”

Signal strength (u)
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SM-like + SM
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5l]: 28818HLRIREY (type I1): mn=125 GeV

[Haber, 1401.0152] .
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[Cheung, Lee, Tseng, 1310.3937]
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History of the Universe
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Inflation

Key:

q quark
g sgluon

€ electron

Mhuon T tau
N neutrino @) A

W, Z bosons AVAVE

el m n
] St star

k) @ ® baryon

&% ion

Particle Data Group, LBNL, © 2000. Supported by DOE and NSF
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[Shaposhnikov, J.Phys.Conf.Ser.171:012005,2009.]

1. GUT baryogenesis. 2. GUT baryogenesis after preheating. 3. Baryogenesis from
primordial black holes. 4. String scale baryogenesis. 5. Affleck-Dine (AD) baryogenesis. 6.
Hybridized AD baryogenesis. 7. No-scale AD baryogenesis. 8. Single field baryogenesis. 9.
Electroweak (EW) baryogenesis. 10. Local EW baryogenesis. 11. Non-local EW baryogenesis.
12. EW baryogenesis at preheating. 13. SUSY EW baryogenesis. 14. String mediated EW
baryogenesis. 15. Baryogenesis via leptogenesis. 16. Inflationary baryogenesis. 17. Resonant
leptogenesis. 18. Spontaneous baryogenesis. 19. Coherent baryogenesis. 20. Gravitational
baryogenesis. 21. Defect mediated baryogenesis. 22. Baryogenesis from long cosmic strings.
23. Baryogenesis from short cosmic strings. 24. Baryogenesis from collapsing loops. 25.
Baryogenesis through collapse of vortons. 26. Baryogenesis through axion domain walls. 27.
Baryogenesis through QCD domain walls. 28. Baryogenesis through unstable domain walls.
29. Baryogenesis from classical force. 30. Baryogenesis from electrogenesis. 31. B-ball
baryogenesis. 32. Baryogenesis from CPT breaking. 33. Baryogenesis through quantum gravity.
34. Baryogenesis via neutrino oscillations. 35. Monopole baryogenesis. 36. Axino induced
baryogenesis. 37. Gravitino induced baryogenesis. 38. Radion induced baryogenesis. 39.
Baryogenesis in large extra dimensions. 40. Baryogenesis by brane collision. 41. Baryogenesis
via density fluctuations. 42. Baryogenesis from hadronic jets. 43. Thermal leptogenesis. 44.
Nonthermal leptogenesis.
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[Kuzmin, Rubakov, Shaposhnikov, PLB155,36 (‘85) ]
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Verr(v if)

Verr(0:1) T>Te>0
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Nondecoupling

LW w I RDEBERTEZSND.
2 M2 4 2 M : 395997V (CHIERBRTER>EH
me = i N EVIRDAREEEHORE éok‘fﬁésk’\bﬁ

VWY IROBEZKRE K I IBRIC(I21EKEH D

hmli

3/2
M? <« \jp? Ve 3 —cT'(m 3)%7 = =Xy (1 )
D3IHNE S
3/2
M2 > X@® Ve 3 —T(m3)Y? = —c|M['T (1 )
! D3R

MBIZHD: 1. BGEE A, 2. I\SZE M
(%@
5L\ e w o A FHnondecopulingty = F S = T J
C

lhmli




Lhmli

3m?
R Q |1

hhhi§ & ERN\DEFLE

For sin(f — a) =1
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[S. Kanemura, S. Kiyoura, Y. Okada, E.S., C.-P. Yuan, PLB558 (2003) 157]
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[Kanemura, Okada, E.S., PLB606,(2005)361]
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Table 9.1. Summary of expected accuracies Ag;/g; for model independent determinations of the Higgs boson
couplings. The theory errors are AF;/F; = 0.1%. For the invisible branching ratio, the numbers quoted are 95%
confidence upper limits.

ILC(250)  ILC(500) ILC(1000) ILC(LumUp)

Vs (GeV) 250 250+500 250+500+1000  250-+500+1000

L (fb—1) 250 250+500 250+500+1000 1150416002500

vy 18 % 8.4 % 4.0 % 2.4 %

qg 6.4 % 2.3 % 1.6 % 0.9 %

WWwW 4.8 % 1.1 % 1.1 % 0.6 %

727 1.3 % 1.0 % 1.0 % 0.5 %

tt = 14 % 3.1 % 1.9 %

bb 5.3 % 1.6 % 1.3 % 0.7 %

Tt~ 5.7 % 2.3 % 1.6 % 0.9 %

cc 6.8 % 2.8 % 1.8 % 1.0 %

wrpT 91% 91% 16 % 10 %

' (h) 12 % 4.9 % 4.5 % 2.3 %
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where h is the Hubble constant in units of 100 km/Mpc/s.
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