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- Higgs boson has a unique role in the SM. Need to understand how
Higgs boson couples with other particles through measuring
production and decay rates

- This talk: latest combined Higgs coupling measurement results using
H—vyy and H—ZZ*—4l channels based on 36.1 fb™' of 13 TeV data
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~ SM Higgs boson decays
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- Both diphoton and four-lepton channels have small BR

Nonetheless, they are very important for Higgs property
measurements due to excellent sensmwty and mass resolutlon
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Integrated
Vs luminosity

Number of H Decayedto Decayed to

(fb-1) produced diphoton four-lepton
7 TeV 4.5 ~90,000 ~200 ~10
8 TeV 20.3 ~500,000 ~1,100 ~60
13 TeV 36.1 ~2,000,000 ~4,600 ~250

Assuming SM prediction @mu=125.09 GeV
(from LHC Run 1 Higgs mass measurement)

- Statistics from 13 TeV data has increased by ~4
compared with Run 1 (7 TeV / 8 TeV)

- Signal selection efficiency: ~40% in diphoton
channel, ~20% in four-lepton channel
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Cross section extracted
from inclusive spectra:
agnostic about
production modes

Extrapolate to full
phase-space

Good compatibility with
SM (p-value = 84%)

Compatibility between
two channels: 10

H-vyy i 30.577° 17.9191

H—2ZZ*—4l 33175 3713 68.0 o1
oo 110 11 Ve g I 34 = 10(stat.) 75 (syst.)[33.372 5 (stat.) T % (syst.)57.078 9 (stat.) T4 O (syst.)

SM prediction 19.2 + 0.9 24.54+ 1.1 55.6727%
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» Introduce categories to
distinguish different
production modes and a
variety of kinematic regions

* Results presented from this point
0O 01 02 03 04 05 06 07 08 09 1 on are a” based on Categorlzed

Fraction of Signal Process / Category ana Iyse S ,
ATLAS CONF- 2017 045
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= ATLAS Preliminary Combination -
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6 H—vyandH—zZ*—4 77 | agé\% (perturbative) —0.045 +0.044
My = 125.09 GeV PDF's +0.018
: ' : ’ Branching fractions +0.014
as —0.011 +0.012
Experimental
Luminosity —0.037 +0.038
Electron and photon resolution +0.021 —0.019
Pileup +0.014 —0.015

Signal strength=ngsig.°Ps-/nsig.e*

* H=1.09+£0.12
= 1.09 & 0.09(stat.) 79 oe (exp.) o oe (th.)
+ Very good compatibility with SM (p-value=45%)

 Stat. uncertainty dominates. Experimental and theory

uncertamty are comparable
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Measurement of productlon mode Cross sectlons

R S s B Crosssectlonsmeasuredfor

ATLAS Preliminary
P EEEY L ggF(+bbH), VBF, VH and
- ‘ My = 12500 GeV. <25 ttH(+tH), assuming SM BRs
Measurement performed for
| Zt:‘j‘s“n:::;ty e lyul < 2.5: no sensitivity beyond
: Syst. uncertainty | | » All measurements dominated by
i — Spredcion statistical uncertainties
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Cross section normalized to SM ’ 4D Compatlblllty Wlth SM 50/0
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Simplfied Template ros Stin (SS)rawrk

* In Run 1 LHC Higgs boson coupling measurements,
the production processes are accessed inclusively
assuming SM predicted kinematic distributions

* In Run 2, we have started exploring different
kinematic regions using the STXS framework

Regroup production processes according to final states

Divide cross sections into kinematic regions (“bins”) and
thus reduces dependence on theory predictions

Division granularity will increase in “stages” as data statistics grow

e “Stage 0”: essentially Run-1 style inclusive measurements
o “Stage 1”: start introducing splitting in kinematic regions
Rely on SM predictions in each production bin (“template”)
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Diagram slightly modified from Les
Houches 2015 proceeding
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- Develop merging scheme which
Keeps interesting BSM bins
<100% expected uncertainty in the rest of the bins
Minimizes correlations between bins
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STXS results

o — - —
o —  gg—H, O-jet ATLAS preliminary ATLAS-CONF-2017-047 ° Data _
s \s=13TeV, 36.1 fbo” y -

0N " -qq—=Hqq

~ T
S L, pH < 60 GeV m, =125.09 GeV, IyHI <2.5 + +
m — —
5 ] — -
— gg—H, = 2-jet —
— p <200 GeV + —
gg—H, 1-jet T
i /qq— HIl/HI
1= m\fg 60 < p! < 120 GeV i or VBF-like 9974 " gg/aq—tH__|
E ~ 16} - - = * E
— >4} ] , gg—H, = 1-jet —
_ =14 gg—H, 1-jet H —
- By ' 120 < pH < 200 GeV Py = 200 eV ¢ —
L 10 - SpT< e +qquqq ® B
8 p’T > 200 GeV

Simplified template cross section measurements

- Besides cross section of production bins, B,,/Bg is also a free parameter
measured from data

Therefore, the reported cross sections are actually corresponding to g;xBy;.
B4.S'\'I Is divided out in above plot

* 10D compatibility with SM: 9%

« 0(gg—H+=2j, pHT>200 GeV - gg2Hqgq, pjT>200 GeV) is floating in the fit.
The best fit result IS 1. 7+ pb

Hongtao Yang (LBNL)  DPF2017 731117 14
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_Kappa framework for deriving coupling info
Leadmg -order tree-level motivated framework:
- kappa framework :

1777 U “SH— W= 4+ H ------ 4+ H ------ At/b

g Y Y Y

- Can handle other production and decay vertices in a
S|m|Iar Way (much S|mpler in most Cases)
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2r- Combined 68% CL H—yy and H—ZZ*—4 ° = 12500 Gev i
ISEEEEEEE Combined 95% CL 125,08 GeV i 5 “ Ry = 1.03 + 006 —
- H—>yy 68% CL i ' ] :
15— e H—>ZZ*—>4]68% CL .- _ ‘ '
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0.5/ ~
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0.7 08 0.9 1 1.1 1.2 1.3 1.4 \<C-/ ATLAS Preliminary  Observed
ATLAS-CONF-2017-047 KV N T (5=13TeV,36.1 fb S N
6L H—yy and H=Z2Z*—4l = --a--.. SM expected _|
- Assume uniform coupling modifiers for s P .
all weak vector bosons (ky) and all o\ ] 0.15
fermions (Ky), including those in the 3
loops. In addition, no BSM contribution >
to loop vertices or total width

« 2D compatibility with SM: 52%
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» Assign coupling modifier to gg—H/
H—gg (Kg) and H—vyy (ky). All the
other couplings fixed to SM. In
addition, no BSM decays 2
contributing to total width !

- 2D Compatlblllty W|th SM 68%

"DPF 2017
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ATLAS Preliminary

V{s=13TeV, 36.1 fb”
H—yy and H—ZZ*—4l
m,, = 125.09 GeV

—— QObserved

....... SM expected
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Observed

SM expected

» No assumptions on loop vertices or total width: define

Kgv=KgKVv/KH, Avg=Kv/Kg, Ayv=Ky/Kv, Aig=Ki/Kg

» Allow Agg to be negative. Other parameters assume to
be positive without losing generality

« 4D compatlblllty Wlth SM: 15%

Hongtao Yang (LBNL)
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Conclusmn

Measurement of nggs boson productlon and decay o

performed based on 36.1 fb™! of 13 TeV data, combining
info from H—yy and H—»ZZ*—4|

Total XS @13 TeV: 57.0120(stat.) 759 (syst.) pb
Signal strength: 1.09 & 0.09(stat.) g 0s (exp.) To oz (th.)

Production mode cross sections, ratios of production mode
cross sections and BRs, and merged Stage 1 STXS are
measured. Data also interpreted using kappa framework

Measurements are still dominated by statistical uncertainty!

In all cases, compatibility between data and SM is at 20
level or better

More channels and more interpretations to be added later
thls year. Stay tuned'
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* “Theory” uncertainty only include those on signal

When measuring cross sections, only theory uncertainties
on signal acceptance are considered. The uncertainties on
the inclusive xs are indicated on SM predictions

When measuring signal strength and coupling modifiers,
full theory uncertainties are considered

BR uncertainty will be considered when the SM BR is
assumed (otherwise not)

» All the other systematics, including theory
uncertainties on background (in four-lepton channel),
are classified as “Experimental’.

“Systematic” = “Experimental” @ "Theory”
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Summary of analysis categorizations

H — ~vy

ttH+tH leptonic (two tH X and one ttH categories)

tt H+tH hadronic (two tHX and four BDT ttH categories)

V' H dilepton

V' H one-lepton, pfﬁMET > 150 GeV

V' H one-lepton, pf;rMET <150 GeV

VH EXsS EpRsS > 150 GeV

VH EXss ERss < 150 GeV

VH+VBF pZ' > 200 GeV

V' H hadronic (BDT tight and loose categories)

VBF, pl77 > 25 GeV (BDT tight and loose categories)
VBF, pl77 < 25 GeV (BDT tight and loose categories)
ggF 2-jet, p.' > 200 GeV

ggF 2-jet, 120 GeV < pl’ < 200 GeV

ggF 2-jet, 60 GeV < pl7 < 120 GeV

ggF 2-jet, p.’ < 60 GeV

ggF 1-jet, p1' > 200 GeV

ggF 1-jet, 120 GeV < p1' < 200 GeV

ggF 1-jet, 60 GeV < p1’ < 120 GeV

ggF 1-jet, p1.' < 60 GeV

ggF 0-jet (central and forward categories)

H—Z7" — 44

ttH

V' H leptonic

2-jet VH

2-jet VBF, p’l > 200 GeV

2-jet VBF, p’ < 200 GeV

1-jet ggF, pt > 120 GeV

1-jet ggF, 60 GeV < pi¥ < 120 GeV
1-jet ggF, pi¥ < 60 GeV

0-jet ggF

Hongtao Yang (LBNL)
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Slgnal composmon in H—>yy categorles expressed in STXS blns

ATLAS Preliminary H —yy, m =125.09 Gev

bbH |

tHW

tHqgb

ttH

gg — Hll (= 1-jet, p! = 150 GeV)

STXS Regions

0.5

0.4

0.3

Region Purity / Category

gg — Hll (p! < 150 GeV)
qq — Hll (0-jet, 150 < p¥ < 250 GeV)
qq — Hiv (p! = 250 GeV)
qq — Hiv (p! <150 GeV)
qq — Hqq (VH)
ggH (VBF-like, 3-jet)
ggH (= 2-jet, 120 =< p* <200 GeV)
ggH (= 2-jet, p* <60 GeV) 0.2
ggH (1-jet, 60 < pt' <120 GeV

gg — Hil (O-jet, pY = 150 GeV)

qq — HIl (p¥ = 250 GeV)

qq — Hll (= 1-jet, 150 < p¥ <250 GeV)
qq — Hil (p¥ < 150 GeV)

qq — Hiv (= 1-jet, 150 = p¥ < 250 GeV)
qq — Hlv (O-jet, 150 < p¥ <250 GeV)
qq — Hqq (p! = 200 GeV)

qq — Hagq (rest)

qq — Hqq (VBF-like, 3-jet)

qq — Hqq (VBF-like, 3-jet veto)

ggH (VBF-like, 3-jet veto)

ggH (= 2-jet, pI' =200 GeV)

ggH (= 2-jet, 60 = p" < 120 GeV)

ggH (1-jet, pi =200 GeV)

ggH (1-jet, 120 < p" <200 GeV)

)

ggH (1-jet, p¥ <60 GeV)

ggH (0-jet)

Hijj
M
Hij
T
Hij
M
Hij
M

§ VBF loose, high p-i
ttH lep

ggH 0J CEN
ggH 0J FWD
ggH 1J LOW
ggH 1J MED
ggH 1J HIGH
ggH 1J BSM
ggH 2J LOW
ggH 2J MED
ggH 2J HIGH
ggH 2J BSM

. VBF loose, low p*i
VH had loose
VH had tight
jet BSM

VH MET LOW
VH MET HIGH
VH lep LOW
VH lep HIGH
VH dilep

tH had 4j2b
tH had 4j1b
ttH had BDT4
ttH had BDT3
ttH had BDT2
ttH had BDT1
tH lep 1fwd

tH lep Ofwd

ATLAS-CONF-2017-045

VBF tight, low p/i
i VBF tight, high pi
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Likelihood scans for production mode cross sections

8 T T | T 171 | T 171 | T T 1 T T 1 T 11 | T T T | |

ATLAS Preliminary
71— —— Observed ]

{s =13 TeV, 36.1 fb™ {s=13TeV, 36.1 fb™
6 H—yy and H=Z2Z*—4l = -----.. SM expected _ 61— H—yy and H=ZZ*—4] = --eeu.. SM expected
m,, =125.09 GeV, IyH|<2.5 m,, =125.09 GeV, IyH|<2.5

8 T 1T T 71 | LI | LI | LI 1T T 71 | LI | L

ATLAS Preliminary
7l —— Observed |

-2In(A)
-2In(A)

. .
-~ (%4 . .
| | | ™% =" | | | tae | ge” | |
11 L1 1 1 L1 1 1 | o 11 L1 1 1 11 1 1 | I I | | | | | | | 1 Sle Cl | | | | | | | | | | | | | | |

0.7 0.8 0.9 1 1.1 1.2 1.3 1.4 0.5 1 1.5 2 2.5 3 3.5
normalized to SM oy gg NOrmalized to SM

ATLAS-CONF-2017-047

’<-\ 8 T 1T T T | T 1T T T | T 1T 17T | T 1T T T T 1T T T T T T T | T 1T T T | T 1T T T T 2 T T | T T T T | T T T T | T T T T | T T T T T T T T | T T T T T T
= ATLAS Preliminary = ATLAS Preliminary
N 7 — Observed ] N 7 — Observed ]
) Vs=13TeV, 36.1 fb - {s=13TeV, 36.1 fb"
6 H—yy and H—=ZZ*—41 e SM expected _| 6 H—yy and H=ZZ"—4 = --eeu.. SM expected ]

m, =125.09 GeV, IyH|<2.5 m,, =125.09 GeV, IyH|<2.5

| | | 1 1 1 I~.I.'I~.I | I--I"I"I"l | | | I I | | I I | | | 1| | | I | | 1| [ “feu | I--\‘"I"I | L1 1 | | L1 1 | | 1|
-05 O 0.5 1 1.5 2 2.5 3 -0.5 0 0.5 1 1.5 2 2.5
o, hormalized to SM O,y Normalized to SM
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-2In(A)

-2In(A)
\,

(®))

Likelihood scans for ratios of production x-sections and BRs

8
7

6_

ATLAS Preliminary

V{s=13TeV, 36.1 fb™
H—syy and H—ZZ*—4l
m,, =125.09 GeV, IyHI<2.5

—— Observed

SM expected

UggF*B4I

-2In(A)

Ov

BF/OggF

OygF * B,, normalized to SM

8

7

ATLAS Preliminary
Vs=13TeV, 36.1 b’

H—yy and H—=ZZ*—4l
m, =125.09 GeV, IyHI<2.5

—— Observed

....... SM expected

BYV/B4|

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

Y PS4
1 | 1 1% J .P"I 1 | 1 1 1 | 1 1 1 | 1 1 1

04 06 08
ATLAS-CONF-2017-047

1 1.2 1.4 1.6
B,,/B, normalized to SM

* L4

“0

P |
[T R N S WU AN T N B

T T T T | T T T T | T T T T T T T T | T T T T T T
ATLAS Preliminary
L —— Observed ]
{s=13TeV, 36.1 b
. H—yy and H—=ZZ*—4l SM expected |
my, =125.09 GeV, ly [<2.5

O'VHIO'ggF

AlI'LAS F"relimin‘ary
(s=13TeV, 36.1 fo’'
H—yy and H—>ZZ*—4l
mj, =125.09 GeV, ly |<2.5

-2In(A)

—— Observed

....... SM expected

0

1 2

/OggF normalized to SM

Hongtao Yang (LBNL)

Ovh

2 25 3 35
/OggF normalized to SM

UttH/UggF

-2In(A)

T I L T ‘ T T T ‘ T T
ATLAS Preliminary
—— Observed

Vs=13TeV, 36.1 fb"
H—yy and H=ZZ*—4] = «eeee
m, =125.09 GeV, IyHI<2.5

PP RN L
1.5

OttH/OggF normalized to SM
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I I 1 ’>'_\ I I 1 ;
ATLAS Preliminar - ATLAS Preliminar -
Or - By g l0.8 X Igqr - Ba y l0.8 X
Vs =13 TeV, 36.1 fb" = Vs =13 TeV, 36.1 fb" =
H—yy and H—=ZZ*—4] | —0.6 H—yy and H—=ZZ*—4] | —0.6
B, /By m, =125.09 GeV, ly |<25 | —0.4 B,,/By, m, =125.00 GeV, ly <25 | —0.4
Oy Oggr 0.44 Over/ Oggr
OVH/OggF 0.24 OVH/OQQF
OttH/OQQF O 05 GttH/OQQF
S N s s 5 S N 5 5 5
@ @> bov bov bcn o @> bcn bcn OO')
5 o Y X §: E @ ) I :
OD’ b> B o OU’ O> B o

« Strong correlation between parameters
» Oggr Or Bai shared among parameters

OggrF:Bai and Byy/Ba anti-correlate in H—yy channel




Likelihood for kappa model

@ |

8III|III|III|III|IIIIIIIII|III|III|III

ATLAS Preliminary
7l —— Observed | 7l —— Observed |

{s=13TeV, 36.1 fb™ {s=13TeV, 36.1 fb™
6 H—rrandH—Zz*—4l .o SM expected | 6 H—yyrandH—-zZ"—4l  oooe SM expected

m,, = 125.09 GeV AVQ=KV/KQ m,, = 125.09 GeV
. Kgv=Kg KV/ KH

ATLAS Preliminary

-2In(A)
-2In(A)

~
‘a

.
-
I I Lo fopet )| I I I I I I < I I
1 1 | 1 1 1 1 1 | 1 1 Sl Pl | 1 1 1 1 1 1 1 1 1 | 1 1 1 | | | | | | | | | s als® | | | | | | | | | |

o4 06 08 1 12 14 16 18 2, 22 0.8 0.9 1 1.1 1.2 1.%’:{

Mg ATLAS-CONF-2017-047 oV
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ATLAS Preliminary
7 —— Observed

ATLAS Preliminary
7 —— Observed

{s=13TeV, 36.1 fb™ {s=13TeV, 36.1 fb™
6 H—=rrandH—Zz*—4l . SM expected | 6 H—yyrandH—zZ"—4  oooe SM expected
m, =125.09 GeV m,, =125.09 GeV

5l ! | Ayv= Ky/ Ky _

-2In(A)
-2In(A

07 08 09 1 11 12 13 _ 14 15 1 05 0 05

ga ..‘. o A oo o F .- _ .‘.A PN MR AR T IS AN SN _ “-..


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-047/

Correlation matrices and numerical results for kappa generic model

[ 1 < [ [ 1 <
ATLAS Preliminary ; ATLAS Preliminary ;
Kgv Data Vs =13 TeV, 36.1 fb" 08 % Kgv SM s-13Tev, 361" 0.8 %
H—yy and H—ZZ*—4| —0.6 H—yy and H—>ZZ*—4l —0.6
m, =125.09 GeV 0.4 m, =125.09 GeV o4
}\‘Vg )\’Vg
7‘yv )‘Yv
}\’fg kfg
Parameter | Result Uncertainty ATLAS-CONF-2017-047
Total Stat.  Exp. Th.
+0.04
Kgv 1.07  +0.09 (£0.08 +0.03 g5
+0.26 +0.23 +0.08 +0.09
)‘Vg 1.41 —0.23 —0.20 —0.06 —0.08
+0.09 +0.03
+0.41 +0.40 +0.06 +0.07
)‘fg 0.74 —0.63 —0.62 —0.14 —0.05
ga . NSRS O AN = LI A s e ~.~. .". PN A LI AN = LR A e _ LIRS A QPRI *-.
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I I 1 -
ATLAS Preliminary I %
ggF Vs =13TeV, 36.1 fb 08 %
H—yy and H—ZZ*—4l —0.6
m, =125.09 GeV, IyHI<2.5_ 0.4
VBF 0.2
0
VH -0.2
-0.4
-0.6
ttH 0.8
-1

ggF
VBF
VH
ttH

Production mode x-section

ATLAS-CONF-2017-047

BVV / B4I

gg—H (0-jet)
gg—H (1-jet, p’;’ <60 GeV)

g9—H
(1-jet, 60 < p’;’ <120 GeV)

99—H
(1-jet, 120 < p* <200 GeV)

99—H (= 2-jet, p¥ <200 GeV

or VBF-like)
gg—H (= 1-jet, p’;’ > 200 GeV)

+ gq—Hqq (p"T = 200 GeV)
qq—Hqq (p"T <200 GeV)

99/qq— HIl/HIv

99/qq—ttH

ATLAS Preliminary ]

Vs=13TeV, 36.1 fb" —
H—yy and H—ZZ*—4l
m,, =125.09 GeV, IyHI<2.5

0.01 0.03
0.05 0.06 0.04 -0.43 0.09

0.04 0.03 0.07

gg—H (0-jet)

0.05 007 007 001 004 017 005

| | | | | |
Py = = s> o P N T
> 3 & ® . 3% I E
G} 6 O S ¢ S 1
o o o 8 o 2 o I <3
© N S & e O o 1 g
Y; - N N o N E
. v vV g Vv g 4
n: :l:n.h :th Y :,:Q.,_ N .hh >
° v Vg =~ e o ®
- 9% ¥
- (= (=] X =
z © N =T 5 I
L T3 z83 7 §
@ g 1o 727
> D s 51 T

® 87 8°s T

SO -

STXS

SM correlation matrices for production mode x-section and STXS measurements

» Good agreement between data and SM prediction

Hongtao Yang (LBNL)
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| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
99—~H (0-jet) i'E-* ATLAS Preliminary
_ -1
ag—H (1-jet, p¥ <60 GeV) I Vs =13 TeV, 36.1 fb
T e H—yy and H—ZZ*—4|
99—~H CTey  my=125.09GeV,ly 1<2.5
(1-jet, 60 < p* <120 GeV) - H
r ‘== ———
99—H
(1-jet, 120 < p’; <200 GeV) [ h | B, /B,
gg—H (= 2-jet, pH <200 GeV | I
or VBF-like) ' . ! ¢ ' "H"
gg—H (= 1-jet, p* = 200 GeV) . — | Ratio aomaiied oo
+ qq—Hqq (p’T =200 GeV)
aq—Hqq (p,T <200 GeV) l | ~ | Measurement lo]
- Stat. uncertainty
| |
99/9q —HIVHIv ! ® 0 ' Syst. uncertainty |:|
[ |
g9/9q —ttH —e | SM prediction [
| | | | | | | | | ! | | | | | | 1 1 | | | | | | | | | | | | 1 1 | | | | |
—1 0 1 3 4 5 6
o, x B, normalized to SM
ATLAS-CONF-2017-047 |
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tage 1 TXS production bin definitions

STXS Productlon

Stage 1 STXS measurement region
process modes

O-jet

1-jet 60 GeV<pTH<120 GeV
1-jet 120 GeV<pTH<200 GeV

ggZ(qq)H+

bbH

VBF+

elefmdnlelef W(qq)H+
qqZ(qq)H

VHlep

ttH ttH+tH —

- Stage 1 STXS framework has too fine granularity given current data statistics, and introduces large anti-
correlation between bins

+ Red background means merging the bins under same process into 1 bin. Blue background means reporting
the sum and dlfference between two processes




Effective Resolved

Production Loops Interference scaling factor scaling factor

o (gqF) v t-b Ka 1.06 - k2 4+ 0.01 - k2 — 0.07 - K4k
o (VBF) - - 0.74 - k3, + 0.26 - k%
oc(WH) = = K2y
o(9q/q98 — ZH) - - K7
o(¢gg — ZH) v 4 227 - k2 +0.37 - k7 — 1.64 - K7k
o(ttH) - - KZ
o(ghb — tHW) - t-W 1.84 - k7 + 1.57 - k%, — 2.41 - Kekpy
o(qq/qb — tHq) — t-W 3.40 - k2 4 3.56 - k%, — 5.96 - KK

o(bbH) - = K2
Partial decay width
122 _ _ K2
TWW _ _ K2,
" Vv t-W K 1.59 - k%, + 0.07 - k7 — 0.66 - Kyyk
| _ _ K%.
Tbb _ _ K%
rre - - K

Total width (Bggy = 0)

0.57 - Kk +0.22 - 1, 4 0.09 - x5+
i v B K3 0.06 - k2 + 0.03 - k% + 0.03 - k2+
. 12 2
0.0023 - x5, + 0.0016 - K7, \+
0.0001 - x5 + 0.00022 -
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