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Motivation
Focus = BSM Higgs signals in pp — HHjj production process

Theoretical framework = predictions from Higgs Effective Field Theory (HEFT)

=  Most relevant effective coefficients to describe to describe BSM Higgs signals in pp — HHjj are

a = ky & b = kyy (x, is less relevant at large invariant mass Myy)

MAIN ISSUE = pp — HHijj provides access to the coefficient combination a2 - b = K\Z, — Koy through

the Vector Boson Fusion (VBF) subprocess.
Why is exploring this combination interesting?
= (a2 -Db) # 0 signals BSM Higgs physics

= Different UV theories predict different values of this combination at low energy.

Several previous examples studied in the literature: example 2HDM (see Arco, Domenech, Herrero,
Morales, Phys. Rev. D 108 (2023), 095013)

FINAL GOAL = study sensitivity to (a2 — b) in pp — HHjj — bbyyjj at HL-LHC.



The Bosonic LO-HEFT Lagrangian T —

. . Fermions as in SM
The Electroweak Chiral Lagrangian (for R, covariant gauges):

« EW Gauge SU(2), x U(1)y & EW Chiral SU(2), x SU(2) » Operator ordering in chiral dimension — Powers in momentum
* GB fields w; embedded in exponential rep. U U = e(iwavm « Higgs field H introduced as a Uncorrelated
+ U bi-doublet under SU(2), x SU(2)x U — LUR! singlet = generic polynomial ~ Higgs couplings
CHIRAL V2 H H? 1 A
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+§3NH3 — 2—2TT[WWW ]— 5 = 1r[Bu, B¥] + Lar + Lrp Triple and quartic Higgs
g g self-interaction

(SM scenario:a=b=k;=k,=1) Anomalous couplings: parametrize possible BSM effects in LO-HEFT |

HEFT HVV & HHVV effective couplings: Connection with xformalism only in Unitary gauge.
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a ATLAS (95%CL) kv € [0.99 - 1.11] b & ATLAS (95%CL) ¥y € [0.6 - 1.5]
"JJJI‘LLL\_H ATLAS Collaboration, Nature 607 (2022) 52 ATLAS Collab., Phys. Rev. Lett. 133 (2024) 101801
CMS (95%CL) ky € [0.97 - 1.09] CMS (95%CL) Koy € [0.6 - 1.4]

4 4 CMS Collaboration, Nature 607 (2022) 60 Vv V CMS Collab., Phys. Lett. B 861 (2025) 139210



The WW—-HH subprocess at LO-HEFT

WW — HH diagrams in unitary gauge (assuming «; = x; = 1):

Gauge invariant scattering amplitude:

s-channel t-channeln K, A=A .+ A, + A, + A,
w & H 2 2 /
s’ 3g mH W+ _____ H
As =a 5 (€4 -€)
, 2 s—m
Ry B " wES )
H 2 A, = azgzmw(€+ ce-) + (64 - ki) (et - k2)
\\ - ANV - - - - - - o — 2
w- 7 €. I Wt polarizations w bt H b=my
Higgs 4-momenta
c-channel e u-channel
W H Ac =077 (4 - €-) Ky
, 2 W+ \ H
ko '@ W ) A — a292m%V(e+ r€-) + (4 - k2) (€4 - k1)
N K,y only accessible u —mé,
. in HH production wt / H
W~ H Ky
HEFT k-formalism
Connection with o o
w-formalism only BSM parametrization must preserve a I Ky SM-VBF predictions recovered fora=b =1 (ky = kyy = 1).
in Unitary gauge. Gauge Invariance in the Lagrangian: b = k,y BSM-VBF emerge hasa#b # 1 (ky # kyy # 1).



do/dny (pb)

The role of (a2 -b) in WW — HH within HEFT

High energy dominant helicity amplitude is A":

In the limit Vs >» My, My (s = TeV) — clear dominance of longitudinal modes helicity (¢, — €.}):

AL = AW;W; — HH) AL = 0(s") A = a6 (1 - cost) s + O(s”)
w
AM = AL+ AL+ AP+ A Ay 9 o) AL =a’gt—r (1+ cost) s+ O(s")

2
g IN HEFT: FOR Vs > M,,, M,, AMPLITUDE GROWS
A" = (a® = b) =5+ O(s) w
8ms;, WITH s AND IS PROPORTIONAL TO a2 — b

WW — HH high energy total unpolarized cross-section:

/ e i)
do 1 s —4m¥, AP do _ 1 & 4mH|fi|2
dcosf  64ms il dn  cosh®n /
\V° 4%

s — 4m?,
CENTRAL PEAK shaping in angular distributions:

do do

dn’ dcosé dominance increasing with a2 — b
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Exploring pp — HHjj: The VBF selection strategy

pp — HHjj parton level topologies:

Double Higgs-strahlung

Vector boson fusion (VBF)

H
.
v Al
o
¢ ww- HH
subprocess
VBF selection strategy:
PT,J' > 20,0 GeV [ 2 <K |"7j| <5 ni X nji < 0
VBF topology | 1=, 57500 GeV | AR;; > 0,4

ARap = \/(Anap)? + (A®4p)?

= VBF characteristics of jj’ pair:

« Two narrow jet cones
* Opposite hemispheres
« Large Any =|nj—n;| = 4

« Large my > 500 GeV

VBF selection strategy acceptance:

50% - 75% for the case of HEFT

depending on a & b values

*50% for the SM case



Feynman diagrams contributing to pp — HHjj within HEFT

Parton level simulations tools: MADGRAPH 5 HEET ® a=x, @ b=x,
[10.1007/jhep07(2014)079]

coefficients:  (SM scenario: a=b =1)

Double Higgs-strahlung

Vector boson fusién (VBF)




HEFT results on the total xsection o(pp — HHjj) as a function of (a2 - b)

Parton-level results
2 _ H .
THE MOST SENSITIVE PARAMETER IS (a2 - b) Cross section for the SM at LHC: (Madgraph 5)
LARGEST VALUES OF (a2 - b) = LARGEST VALUES OF o osm(Pp — HHjj) = 8- 10 pb
- Vs =14 TeV — lo-1
107 3 S'¢ Osu = 8.03e-04 pb ]

Boomerang cross-

section contour lines ,

following (a2 - b)

1072
1 L |
Q
2 b =3
a - — o
103 Foo === =
1 a‘=-b=0.80 1
———————— J
——————— a
1 a2-b=0.20 1 -1
pp - HHqq' pp = HHqq'
Vs =14 TeV 104 a?-b=0.05 VS = 14 TeV
e —————n -2+ T T T T 1
. a2 -b=0.00 -1.0 —-0.5 0.0 0.5 1.0 1.5

* H .
Interpolated function o(a, b): Cus = 1,62 X 1072pb, C,s = —0,41 X 107 %pb, C,2 = 0,05 x 10~ ?pb

Opps il (@ b) = Caea + Cyza® + Cy2a? + Cu2pa®b + Cohpab + Cipzb® Ca2p = —2,41 X 1072pb, Co = 0,26 X 107 2pb, Cp2 = 0,93 x 10 2pb 8



HEFT results on the diff. cross section

HIGGS BOSON TRANSVERSALITY (n = 0)
DETERMINED BY THE COMBINATION a2 — b

a =y = 1.00

T I T T T I T T T I T T T I T T T I T T T I T T T I T I
%) | |pp — HHqq' SM a®-b=0.00
.E 10—3 = E =14 TeV [0 =7.57e-04 pb]
fe) - __a?-b=0.05
F [0 = 9.25e-04 pb]
AN . SM ___a2-b=0.20
(@) B [0 = 1.72e-03 pb]
~ 04k ___a%-b=0.80
E o [0 =9.11e-03 pb]
ke - :
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Two peaks at |ny | = +2
Parton-level results H T]H1

(Madgraph 5) when (K\2/ -kgy) =0
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do(pp — HHjj)

dnH

pp — HHqq' —_ 2-b=000
\s =14 TeV T [0 =6.56e-04 pb]
a?-b=0.0

[o=8.11e- 04 pb]

a?-b=0.2
[0 157e03pb]

___a®-b=0.80
[o = 8.74e-03 pb]

for (a2 -

b) #0

a =Ky = 0.90

Central peak (n = 0) dominant for larger (K%/ -Kkoy) #0

b = Ky = 1.00

pp — HHqq' SM a*-b=
(s=14Tev [o 758e 04 pb]
E a?-b=0.0
o [o = 1.04e- 03 pb]
r SM — ___a?-b=0.20
T [0=2.31e-03 pb]
___a?-b=0.80
[0 = 1.42e-02 pb]

[ G L B B BN L S|
pp — HHqq' ___a2-b=0.00
103 | (s=14Tev "= 452904”"]
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a4 a?-b=0.80
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Detector-level strategy for pp — HHjj — bbyyjj final state within HEFT

bbyyjj final state:  grHH - bbyy) = 1.3 x 103 Detector-level bbyyijj selection strategy:
a2 g3 I_B - -\I Comparatively less VBF criteria (and b- > 2 light jets:
%L'( b | background than _ _ o Pr,; >V21;)qu:’, 2 < 'Igjl <5
; Ho others (bBbb, bBTT-...) jetly identification) maxiﬁizz:lzjlg
4 - —— & n; X <0
H w vl . . E = Nidetector—level m;jy > 500 GeV
I ngh deteCtmg i Nparton=level > 2 “loose” photons:

@ a4 U - resolution of yy Pr., > 18 GeV, |n,| < 2,5

Photon pair vy closest
to m,y = myg = 125 GeV
> 2 “loosely” b-tagged jets:
Pr; > 25 GeV, |n;,| < 2,5

Detector-level simulation tools:

Hadronization and parton showering: b-jet pair jyj; closest
Total to m;, ;. = myg = 125 GeV
Modelled by: PYTHIA v8.235 [arxiv:1410.3012] efficiency
Jet clustering anti-k; [arXiv:0802.1189v2] | Total selection efficiency (II'E;) [ 36% —44% |
algorithm: (FASTJET package [arXiv:1111.6097v1])
a = 1,00
Phase-2 upgraded CMS detector: e’ —b| —1,00 |[—0,80 0,00 (sm) | 0,05 | 0,20 | 0,80 | 1,00 | 1,50

| IT'E; | 44% | 44% | 36% [36% [39% |41%[41% |43% |

Fast and parametric pg| PHES 3
dotector simulation. arXiv: 1307.6346v3] TOTAL EFFICIENCY INCREASES WITH |(aZ - b)|
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BSM bbyyijj signal rates at HL-LHC within HEFT as a function of (a2 - b)

HL-LHC operation benchmarks:
Li, = 3000 fb' Pu,,,=200 Vs =14 TeV

a=1.00
a2 —b —1.00 —0.80 0.00 (SM) 0.05 0.20 0.80 1.00 1.50
o [pb] 1,25x10=% | 7,66x10~6 [ 954x10=7 | 1,22x10~6 | 2,49x10=% | 1,49%x10~5 | 2,17x10~5 | 4,39x105
II*E; 44% 44% 36% 36% 39% 41% 41% 43%
N 16 10 1.0 1.3 2.9 18 9 56
a=0.97 a = 0.90
a? —b 0.00 0.05 0.20 0.80 0.00 0.05 0.20 0.80
olpb] | 8,12x10~7 | 1,06x1076 | 2,28x1076 | 1,44x10~5 | 555x10~7 | 7,55x10~7 | 1,85x1076 | 1,34x10~>
'E; 36% 36% 38% 41% 35% 37% 38% 42%
N 0.87 1.1 2.6 18 0.58 0.84 . | 17
b=1.00 b=1.50
a®—b | 0.00 (SM) 0.05 0.20 0.80 0.00 0.05 0.20 0.80
olpb] | 9,47x10=7 | 1,36x10~6 | 3,34x10~6 | 2,24x10~5 | 2,64x10~% | 3,33x10-6 | 6,07x10—6 | 2,89x10~3
E; 35% 35% 39% 40% 36% 36% 36% 40%
N 1.0 1.4 3.9 o %y 3.6 6.6 34

*After introducing detector-level bbyyijj selection strategy
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Characteristic shapes of BSM HEFT signals: nyy diff. xsection

nyy SHAPES NOT AFFECTED by the a=xy=0.97 a=ky =0.90

H H h HE 'i"'|"'|""|"'|"'|""|"| LI L rrr 1T 171
simulated detector effects in bbyyjj final state T —LL T s
6l [o = 2.89e-07 pb] 6] [o = 1.92e-07 pb]
107 E [{s=14Tev b ~005 107 E [{s=14Tev 2-b =005
F [o = 3.82¢-07 pb] F o = 2.79e-07 pb)
i - ?5;%.;2%-2007 pb] i i ?:;%.33%-2007 pbl
a-= Ky = 1.00 107 — f025.508.06 po 107 — o 5.840.06 pt
T I T T T I T T T I- T T T I T T T I T T T I T T T I T I : : : :
B — bb - SM a®-b =0.00 10°F E 10°E E
UC) 1076 = I{ogp—mTez/qu [0 = 3.41e-07 pb] - E : 3
o) o = a2-b =0.05 C ] - 1
F 0 =4.41e-07 pb I I
F SM— [ Pl ookl OGN -l _
N 2 L L 3
o I — > 2 9.886.07 pb] ot et et 20248
- o=J. -
~ a?-b =0.80 n
= 107F ™ [o = 6.126-06 pb] LR Y,
S f : b = Koy = 1.00 b = kyy = 1.50
(o) _ 1
6 _'I"'I"'I-"'I"'I"'I"'I'I L L B B B e e
10" F — pp — bbyyqq’ S a*-b =000 | [pp — bByyqq' @b =000
: 3 1065— s=14Tev 7 [212_:.3:30‘257%] 10’65— [s=14Tev 7 :Z__:'is;fgpb]
[ ] r SM — [o = 4.82e-07 pb] E [o = 1.21€-06 pb]
B 7 i - [% ;2 -2=9%-20% pb] [ - ?;-:%2:0%_20% pb]
B 7 107 — B 2%.062.08 pb 107 — ?;_:t; T40.05 po
10_9 = 1 1 I 1 1 1 I 1 1 1 I 1 1 1 ] ] I | ; ; E E
-6 -4 -2 0 2 4 6 [ ] I ]
10’85— E 10735_ .
Detector-level Central peak at n,, = 0 with T]Y ¥, : f . ]
results . . . 2 ook ﬂ i Bl l H i
height growing with (a“ — b) T (LI R S PR A |

in contrast to SM (black) M " 12



Characteristic shapes of BSM HEFT signals: ny, diff. xsection

Npp Shapes NOT AFFECTED by the simulated
detector effects in bbyyijj final state

a =Ky =1.00

T I T T T I T T T I T T T I T T T I T T T I T T T I T I
B — bb ' SM a2-b =0.00
L -6 PP — bb1yqq T [0 =3.41e-07 pb]
C  107°F |{s=14Tev
S - a2-b =0.05
- [0 = 4.41e-07 pb]
AN [ SM ___a?-b =0.20
o N [0 = 9.686-07 pb]
~ . a2-b =0.80
o) 107 g " [0 =6.12e-06 pb]
Q - .
o) i i
10°F E
10_9 : I 1 1 H-‘ 1 1 I 1 1 1 I 1 1 1 I 1 1 |-| 1 1 1 I 1=
-6 -4 -2 0 4 6
Detector-level Central peak atn,, =0 with 1] _
results bb

height growing with (a2 — b)

in contrast to SM (black)
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LA B e e e L I L L N |
i - bb ' ___a%-b =000
10k E—MT;\/Iqu [o = 2.896-07 pb]
=== | __a’-b =0.05

[o = 3.82e-07 pb]
___a?-b =020
[0 = 8.72e-07 pb]
-7 ___a’-b =080
10 E [0 = 5.90e-06 pb]
108 E
10°%5 1, s P R B . =
-6 -4 -2 0 2 4

= kg = 1.00

pp — bbyyqq'

107 E | 5=14Tev

10°E

101, .

FSM —

SM_a%-b =0.00
T [0=3.33e-07 ph]
a?-b =0.05

[0 = 4.82¢-07 pb]
___a’-b =020

[0 = 1.29e-06 pb]
___a?-b =080

[o = 9.06e-06 pb]

a =Ky = 0.90

10°®
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107°

1077
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pp — bbyyqq'
{s =14 TeV

a?-b =0.00

T [0 = 1.92e-07 pb]
__a?-b =0.05

[o = 2.79e-07 pb]
a?-b =0.20

[o = 7.03e-07 pb]
a®-b =0.80

[o = 5.64e-06 pb]

b = kyy = 1.50

pp — bbyyqq'
{s=14TeVv

___a’-b =0.00
[o = 9.46e-07 pb]

__a?-b =0.05
[o =1.21e-06 pb]

___a?-b =020
[o = 2.20e-06 pb]

___a’-b =080
[o = 1.14e-05 pb]




Characteristic shapes of BSM HEFT signals: m

LARGER ENHACEMENT at HIGH INVARIANT
MASS My, for GREATER a2 - b

a =Ky =1.00

m IIIIIIIIIIIIIIII.IIIIIIIIIIIIIIIIIIIIIIIIIIII
C _ _ - _ SM a?-b =0.00
'S 107 3 PP —>bby1aq’  {s=14Tev | — %:3.41&07 pb]
— — a®-b =0.05
> _ SM —— [0 = 4.41e-07 pb]
) | ___a®-b =020
O) [0 = 9.68¢-07 pb]
—_ 10—7__ _a2-b =080
o = [0 = 6.12e-06 pb]
O -
N~ B
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T 10t
2 -
) B
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yyb

- 1 2 =
pp — bbyyqq'  {s=14Tev l — 2 aonor pb]
_ a?-b =005
[0 = 3.82e-07 pb]
a?-b =0.20
[o = 8.72e-07 pb]
a2-b =0.80
~ [0 = 5.90e-06 pb]

b = kyy = 1.00

L T e e o e e e
pp — bbyyqq' E=14TeV‘

EEEEEE
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b diff. xsection

a =Ky = 0.90

pp — bbyyqq' \s=14TeV l —_— ?;;2;;;_%07 pb]

__a?-b =0.05
[0 =2.79e-07 pb]
a?-b =0.20
[0 = 7.03e-07 pb]
a’?-b =0.80
[o = 5.64e-06 pb]

bl L
200 400 600 800 1000 1200 1400 1600 1800 2000 2200

b = Koy = 1.50

0

CE e —f,

__a?-b =005
[o = 1.21e-06 pb]

b =0.20

az

" [o = 2.20e-06 pb]

___a%-b =080
" [0 = 1.14e-05 pb]

1w B, d
200 400 600 800 1000 1200 1400 1600 1800 2000 2200

14



Comparing the size of Signal/Background in bbyyijj final state

Parton-level results

o(~yybbjj)(pb): BSM signal versus SM background rates (parton level
HEET (yybbjj)(pb) g g (p ) (Madgraph 5)
Cuts applied: pT; >20 GeV, 2<|ni|<5, mn5-mj, <0, AR;; >04, M;; > 500 GeV
Additional cuts in SM-QCD-EW (non resonant) background: M > 100 GeV, M, > 100 GeV
BSM Signal (a? — b # 0) SM-EW (O(a3h?)) | SM-QCD-EW (O(a?alh®)) | SM-QCD-EW (O(a2a3h!)) | SM-EW (O(a3h°))
~ybbjj via HHjj ~vybbjj via HHjj ~vbbjj (non-resonant) ~vybbjj via HH from ggF ~vybbjj via ZH7j
a’? —b(a=1) Tree-level Tree-level One-loop Tree-level
0.2 2.2 3¢ 10—°
0.8 1.25¢ ToF> 9:8:5¢ 10 F g5 1o LA T 3.6 102
. ol DOMINANT BKG

-1 7.4 x 1075

ll. Sl o B 2
W B H-yy P H— yy
oy H—bb T H b
49j [ /UT\QQQQ
. i SAME AS HEFT
WITHa=b =1 e s
S - H—yy
"W B Ho rY R
: - H H — bb TTrTO < ---- H—> bi?

3 M + i s

a g o 15



o [pb] / 5.0 bin [GeV]

o [pb] / 0.2 bin

BKG & HEFT differential cross-section

distribution comparison
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Further signal-background discrimination sirategies

Further selection (sequential) cuts:

/\ VBF criteria

(and b-jet/y identification)

Pr, > 18 GeV, |n,| < 2,5

> 2 “loose” photons:

> 2 light jets:
Pr; > 20 GeV,2< |nj| <5

to m,, = myg = 125 GeV

Photon pair 77 closest

VBF jet pair 53’
maximizes AR

> 2 “loosely” b-tagged jets:
PT,jp, > 25 GeV, |”7jb| < 2,5

n; X 150 <0

mgj > 500 GeV

to My, = MH = 125 GeV

b-jet pair j,j; closest

M., + Mg criteria

*same as in slide 10

\ SM E; | bbyvjj BKG E;
120 < M, < 130 GeV 55% 6%
50 < My; < 150 GeV | 89% 45%

STRATEGY |

Nyy criteria [ sM E; | bbyyjj BKG E;
OPTIMAL FINAL
CUT IN L2 <0m<2 | 6% 59%
STRATEGY I e =
P” criteria | SM E; | bbyvjj BKG E;
OPTIMAL FINAL P
> 200 Ge 8% 3%
CUT IN Py - ! !
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SENSITIVITY CAN BE LARGE WITH CUTS

REQUIRING HIGH TRANSVERSALITY OF yy PAIR

S 6.4-;

5.6

4.8
4.0—3
3.2—3
2.4—3
1.6-3

0.8 -

0.0 -

STRATEGY| = OPTIMAL CUTIN |nyy|>2
VBF
VBF+M.,, 1
VBF + 1.,
VBF + M., 45 + 7,
/
//
Q
\\\
\_\Q\k
-20 -15 -10 -05 00 05 1.0 15 20
2
a‘—b

Sensitivity
formula:

S

Sensitivity to (a2 - b) in pp — HHjj — bbyyijj production at HL-LHC

STRATEGY |l

5= -2 (0 v (52 30)

= OPTIMAL CUT IN P > 200 GeV

11.2 A
10.4 -
9.6
8.8 -
8.0 -
721
6.4
5.6
48
40
3.2
2.4
1.6
0.8

0.0 -

VBF
VBF + M., 7

t
VBF + P!,
VBF + M., s + P!,

a’ —b

-20 -15 -1.0 405 00 O.

3
t aLLowep 1

EVEN FOR -0.6 <a2-b < 0.6, S =~ 2 IMPROVES PRESENT SENSITIVITY USING JUST ONE CHANNEL 1 7



Conclusions

We have explored the sensitivity to (K\2, - K9y ) at HL-LHC by means of a single channel pp —
HHjj — bbyyij for the first time.

We have found a high sensitivity to this combination.
The determination of this combination will provide some hints on new BSM Higgs physics.

The predictions presented here are performed within the HEFT, which is the most appropriate
EFT to discuss BSM HVV and HHVYV interactions.
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BACKUP SLIDES



Comments on k; and k,

1) w4 does not enter in pp — HHjj
2) 3= K, does enter in pp — HHjj

but the effect of k3= 1 is much lower than the effect of (a2 — b) # 0.

* k37 1is only marginaly visible closer to the °* (a?2—-Db) # 0 is clearly visible in the

HH threshold (i.e. close to Myy = 2my) whole My (or Mgg,,) range

LI I LILIL I LI I LILIL I LI I LI I LILIL I LI I LI I LI I LILIL I
e B T e i i e E P s

5 i @ 6l —bb - _ SM_a2-b =0.00
g pr,>20GeV % 10 3 | PP —> bbyyad fs=14Tev | T [0=3.41e-07 pb]

Injl <5 ] C a2-b =0.05
<O\f AR, > 04 % " [0 = 4.41e-07 pb]
'8. Inul <2.5 3 S | ___a’-b =020
o 3 o [0 = 9.68e-07 pb]
= > 107k ___a?-b =080
o - ol = [0 = 6.12e-06 pb]
= E = u .
p 2
a M;; > 500 GeV 3 D =
5 |An il > 4 10—8 _
= F
2%y Vs =14 Tev B
o (U R (S ) T TH) NN (A T s N Lot L | .l_ (L | T S TR T 1 n

500 1000 1500 2000 2500 300C |
-9 1
My (GeV) 10 0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200
Taken from E. Arganda et al. / Nuclear Physics B 945 (2019) 114687 M bbBy y [GeV]
1°2



WW — HH high energy total unpolarized cross-section with SM case

Pseudorapidity distribution of o(W* W ~ - HH)

Vs =3 TeV

do/dny, (pb)




Details on the HEFT results on the total xsection o(pp — HHjj)

e ;
¢ Osm = 7.60e-04.pb 107 3 S’ Osu = 8.03e-04 pb 101

2
10*
1
2
a‘—b
oE========
103
_1 -
32 - HHqq'
> - - S =14 TeV
generated o grid 104 interpolated o grid e
: L _ - —2 T T T T
-1.0 -0.5 0.0 0.5 1.0 1.5 : -1.0 —-0.5 0.0 0.5 1.0



