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Introduction

@ Discovered Higgs boson looks like the SM one.

€ CP-violating Higgs sector is motivated by the baryon
number asymmetry of the Universe.

€ Until now, there are no sign of non-SM particles.

We focus on the precision test of the discovered Higgs
boson to explore the CP-violation in the Higgs sector.
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In this talk, ...

€ We consider the two Higgs doublet model (2HDM) with
SOftly broken Zz- ﬁzz sym. : To avoid FCNC at tree level. }

[S. L. Glashow and S. Weinberg, PRD15, 1958 (1977)]

(I)l — (I)l,q)g — —(I)Q
FCNC: Flavor Changing Neutral Current

2HDM:

e Simple extension of the SM.
e CP-violation can be introduced.

€ We analyze the Higgs coupling constants
(for hVV, htt, hbb, hcc) in the CP-conserving (CPC)
2HDM and the CP-violating (CPV) 2HDM.

€ \We then compare these results to show whether we
can distinguish CPV 2HDM and CPC 2HDMI.
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CPV parameter in this model

Q) = Py, Py = —DPgy under Z,.
@ Potential of 2HDM (with softly broken Z, sym.)

V =p|®1 " + p3] @o|” — @‘I’J{‘I’?) +h.e}

1 1
+ 5)\1|(I)1|4 + §A2|(I)2|4 + Ag| @1 %P2 + )\4|(I)J{(I)2|2 + {@1@2)2 + h.c.}

) Stationary condition
@ Vacuum expectation valug _ , ~ N\
n J=5 oV ov oV
w,; | =0, z+—| =0, +—| =0
(I)J = 1 J , Oh 0 Oho 0 021 0
(v + hy + i) )
v
v? = vi 4 v5 = (246GeV)? Wi = i Re(y5) = 5 (i + Asasv3)
1 1
[ The redefinition of the phases W o= va Re(uz) — 5 (A2v3 + Asasv7)
can get 6; to disappear. 9 Im(1i2) = v1ve Im(As)

& Parameters in this model \

A345 E/\3+/\4—|—Re(/\5)
U1, V2, Re(ﬂ%)? )\17 )\27 )\37 )\47 R'e()\5)7 Im(>\5)
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CP mixing between the neutral scalars

Higgs basis
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[Davidson and Haber, PRD72, 035004 (2005)]\
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® Mass matrix: M3, = 8°V /0hjoh | (i.j=13)

Mi Mi, M
M? = M%Q M%z M
Miy Mzz M

M5, M35 o< Tm(As)

2018/11/29

L\/ 125 GeV |

R M?R = diag mgl,mH27mH3)

2

13

53 hi Rin Ria Ris\ (Hi

25 hh | = [ Rox Raa Ros | | He
h R31 Rso Rsz) \Hs

h, hy: CP even, h% : CP odd
Im(A5) # 0 = CP mixing
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Higgs couplings

Z, charge assignment in each Type

“v—
‘Types Of ZHDM (1)1 (I)g QL LL UR dR €ERr
A Typel | + [ = [+ [+ -] -1-
£Yukawa —YUQLEZO-Q(I)U,)/UJR Type—II + _ 4 + _ 1 +
+ YqQrPadr TypeX || + | — | + | + | = | = | +
+Y. L. ®.ep+he [ Type-Y | + | — | + |+ | — | + | —
[Barger, Hewett and Phillips, PRD41, 3421 (1990)]
‘ H |ggs cou p||ngs [Aoki, Kanemura, Tsumura and Yagyu, PRD80, 015017 (2009)]

£2HDM — Rng V V H1
H V'V hVV Hi: 125 GeV Higgs

2HDM SM 7. s . V:W and Z
EHlff - _ghffwf(cf+275czjj”)¢fH1 f:udande
gu gd ge
Cfv = Ry + Rzlff Type-1 || +cotf | +cotB | +cotpf
P = (—2]\R Type-II || +cot | —tanf | —tan
! ( f) 31£f Type-X || +cotf | +cotS | —tan
I,=1/2, I,=1,=-1/2 Type-Y || +cot8 | —tanf | +cot 3
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Numerical analysis

€ \We calculate following values.
2HDM

9u,vv
> Ry — SlM = Rll

9nvv
Donpm(Hr — ff)

Tsm(h — ff)

‘ Parameters These are independent of )
mmpg+, Re[u?,] at the tree IeveI./

>

~ (c})* + (c})*

v, Mmg,, Th[—[, ’ﬁLA, Mg+, Re[:ugL Ry, tanﬁ, m[>\5]

v = 246 GeV Wdﬁjlm[-)\;] J
mpg, = 125 GeV are treated as variabples.

g = 200 GeV ngH,mA (Im(X5) — 0) J
[ ]

ma = 250 GeV —> Mass eigenvalues of H,, H,
Keus, King, Moretti and Yagyu, JHEP 04, 048 (2016)
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[M. Aoki, K. Hashino, D. Kaneko,
S. Kanemura, MK, arXiv: 1808.08770]

Result o

T I T T T T T T T T T T T T T T T [

@ : Im[A:]=0.0 (CPC)

CP-conserving case is plotted by
[Kanemura, Tsumura, Yagyu and

Yokoya, PRD90, 075001 (2014)].

+ : Im[A5]=0.1 (CPV)
@ :Im[1:]=0.2 (CPV)

ﬁ\ our parameter set,\

Type-lland Y are
disfavored by b — sy,
and EDM constraint
for Type-l is stricter
than one for Type-X.

upm(H; = bb)

[Aoki, Kanemura, Tsumura
and Yagyu, PRD80, 015017]
1.0 1.2 1.4 1.6 1.8 2.0

[Cheung, Lee, Senaha and T R
wang, JHEP 06, 149 (2014)] 0.6 0.8
Fonpm (Hy = T7T7)
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Result
Ky:0.2%

R1 <0

For instance, if k;; measures 0.995, ...

» In the CP-conserving
2HDM, the ratio of decay
rate for the fermion should
be on the black curve. «~

Conpik (H1 - bB)

® :Im [1:]=0.0

W Im [1;]=0.4

o N

1.4 1.6 1.8 2.0 2.2

Foppm (Hy = 17T)
Tsm(h - 71%)

0.75L

1.0 1.2
[M. Aoki, K. Hashino, D. Kaneko,
S. Kanemura, MK, arXiv: 1808.08770]
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Result
Kp - 1%
Im[A;5] # 0 R,; <0 X
- ;

N

ky=0.995, tanf3=5

—
.
-
-
— -

For instance, if k;; measures 0.995, ... _
1}9 -

-
-
- -

-
-
-
-
-

» In the CP-conserving
2HDM, the ratio of decay
rate for the fermion should

be on the black curve. -

Conpik (H1 - bB)
Ik (h - bb)

]
I I
Y ® :Im [15]=0.0
P W :Im [A5]=0.4
0.75 L |'| L Is‘I L L 1 1 L L | L L L L L |\I 1 L
. . 1.0 1.2 1.4 1.6 1.8 2.0 2.2
[M. Aoki, K. Hashino, D. Kaneko, N
2upm (Hy = 171T7)
Tsm(h - 71%)
10

S. Kanemura, MK, arXiv: 1808.08770]
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Result

Ky 0.2%
K 1%
Im[As5] 75/0_] Ry, < 0 bT'A‘
For instance, if k;; measures 0.995, ... I \/ “‘
1?9 - ky=0.995, tanB=5 \
sl | v
» In the CP-conserving AN N
2HDM, the ratio of decay = BN\ T N — -
rate for the fermion should % = o \8 X
be on the black curve. < _  =|1 %9
Im[)\5] =0 | = =~ .
~ 0.85+
The deviation from the
. e . 0.80F I !
black curve is indirect i\ ® :Im [4,]=0.0
. . o W Im [1:]=0.4
effect of CP-violation. N O U s
' 1.4 1.6 1.8 2.0 2.2

2018/11/29

1.0 1.2
[M. Aoki, K. Hashino, D. Kaneko,

Toppm(Hy = 1)

S. Kanemura, MK, arXiv: 1808.08770]
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Result

ILC250 (2ab™?)

Kz: 0.38%

For instance, if k;; measures 0.995,

» In the CP-conserving
2HDM, the ratio of decay
rate for the fermion should
be on the black curve. < _

The deviation from the

black curve is indirect
effect of CP-violation.

1.0 1.2
[M. Aoki, K. Hashino, D. Kaneko,
S. Kanemura, MK, arXiv: 1808.08770]
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[K. Fujii, et al., Kp: 1.8% 8ab!
arXiv: 1710.07621] +1.99
et 1.9% Kyt 0.2%
Kb,‘l,': 1%
Tm[\s] # g] Ry <0 :
N "\
ky=0.995, tanf3=5 \
y

SMT AN NP —
0.95- =<
7 D T ENE N\ s
2l RN} T
T o)
-1 1 o90Ff
L=
LS
| = ~
=1 085"
080~ |
I /
Y ® : Im [15]=0.0
- W Im [A:]=0.4
0.75 I l'l i IllI L 1 1 1 1 | I i i | I L |\I 1 1 1 | I
1.4 1.6 1.8 2.0 2.2

Toppm(Hy = 1)
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summary

@ In this talk, we analyze the CP-violating effect on the Higgs
coupling constants in the 2HDM from the viewpoint of indirect

search.

@ The prediction of the Higgs couplings in the CP-violating 2HDM

can be certainly deviated from the CP-conserving one.

€ By measuring the Higgs couplings very precisely we are able to

extract the information of the CP-violation in the scalar sector.
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Back up
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Current data [ATLAS-CONF-2018-031]

Parameter (a) no BSM (b) with BSM

K7 1.07 £0.10 restricted to xz <1

Kw 1.07 £0.11 restricted to kyyw < 1
0.24 0.13

Kb 0.9775, 0.857)12
0.15 0.14

K 1.09%5 13 1.05%5715

Kr 1.0210-1/ 0.95 +0.13
0.09 0.05

Ky 1.027575 0.987 08
0.12 0.10

Ke 1.00%5 11 0.97~ 5109

Bpsm - < 0.26 at 95% CL
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Current data

[ATLAS-CONF-2018-031]

Parameter (a) no BSM
KZ 1.07 £0.10
Kw 1.07 £0.11
o 097934
Ky 1.091“8:}2
. 022017
5 102042
" 100312
Basm -
2018/11/29

Ry <0

[M. Aoki, K. Hashino, D. Kaneko,
S. Kanemura, MK, arXiv: 1808.08770]

®,— :Im[A
+ ,---: Im[4
€., :Im[A
A --:1m[A

[upm (Hy — bb)

0.6 0.8 1.0

1.2

Fupm (Hy = 1717)
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Current data (CMS-PAS-HIG-17-031]

BR;,., =10 BRip, = 0, ky <1
Unoertainty Uncertainty

Parameter Best fit Stat. Syst.  Parameter Best fit Stat. Syst.
+0.11 i) L0 .09 <047 <05

W 0.99 —0.11 —[na —iLDG K 0.89 —L.0& —00F —i4
I:—'I:I.]] {—'E'.I:I'Q:I -I-.'I.Elﬁ} +III.IIII'=I |:+I:I.-.'H:' [—'D.I}.'I:I

—0.11 —[ng —i{LDG —.11 — L =106

+0.13 +10 +HiL0g +i.00 0N S+

K L1z —0.149 —018 —ih07F oy Loo -5 — DLkl =02
I:—'I:I.]E {—'E'.IH] ""'-l-l:'?} +IZI.III} |:+I:I.-.'H:' [—'E'.IJ.'I]

—012 —[na —i{L07 —.12 — 0L —az

=+0.14 <08 +iL12 +0.17 -0 +0.14

K 109 —0.14 —0E =12 K L12 —iL.1h — L =13
t I:—'I:I.]{ {—'E'.DS‘J +-.'I.12} +'1]-B} |:+I:I.]3- [—'D.]E)
—015 - —i112 —-0.15 — L =012

+0.17 +0.11 +HiL12 +i0.13 +04B +0.11

" 101 Zpg —D015 — {04 i 0.91 Zyos ST —010
= l:—'l:l.]-ﬁ l:—'I:'.'.] :| +iL11 } g +i.14 } |:+I:I.'.'I':i' [—'E'.]] :l
—0.15 =011 =111 —.15 —0.11 =011

+027 =019 +i1.19 +0.1% <+0.12 +0.14

Y 110 —033 =30 =114 Ky 0.91 —iL1é —0.11 =011
b I:—'I:I.."-E {—'I:'.'.‘;] -I-.'I.l?} +I11.B} |:+D']3 [—'D.]H]
—023 -7 —iL15 —0.23 —0.17 —.15

=+0.15 <010 +i1.11 +i.15 +0.11 +0.14

K L14 —0.13 —[n0a —{L09 L17 —i.14 —0.10 —0.11
(] I:—'I:I.]-i {—'E'.'.I]:I -l-'.'l.].lill'lI KE +I11?} |:+I:l.]3- l:—'l:'.]-.'l:l
—012 - —iL09 —i.12 — L —[

+015 =010 +il11 +0.09 <06 =007

i 107 —0.18 =17 =07 K 0.96 .08 — (Ll =105
r [—'I:I.]E {-‘E'.'.EI:I -l-.'l.l:'?} ¥ +I1EB} |:+D'ﬂ? [—'E'.EIE:I
—012 —1a —{L07 —.12 — 0L —az7

.09 <043 <1108

BR. 0.04 +i.00 —003 — [0}
o +I:I.I:B} I:+|:|.-.'I-:I [—'D.l].'-"]

+0.00 — [ — [0}

a.on .o +04B +0.03

BR . +0.00 — [N — [}
k. +I1m} |:+D']? [—'E'.]] :l

+i.00 — LD — [}
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|n thIS talk, %{Z sym. : To avoid FCNC at tree level. ]

[S. L. Glashow and S. Weinberg, PRD15, 1958 (1977)]

€ We consider the 2HDM /| 2HDM with CPV ~
. [T. D. Lee, PRDS8, 1226 (1973)]
with SOftly broken Zz' [J. F. Gunion and H. E Haber,

PRD72, 095002 (2005)]

2HDM [I. F. Ginzburg and M. Krawczyk,

* Simple extension of the SM. PRD72, 115013 (2005)]
[G. C. Branco, P. M. Ferreira, L. Lavoura,

¢ CP-ViO'BtiOﬂ can be introduced. M. N. Rebelo, M. Sher and J. P. Silva
. . PR516, 1 (2012)]
We analyze the Higgs couplin
‘ Y 58 pling [B. Grzadkowski, O. M. Ogreid and
constants (hVV, htt, hbb, hce) in P. Osland, JHEP 11, 084 (2014)]
. [D. Fontes, M. Muhlleitner, J. C. Romao,
the CP—conservmg 2HDM and the R. Santos, J. P. Silva and J. Wittbrodt,
. . JHEP 02, 073 (2018
CP-violating 2HDM. (2018}
and so on.

€ We then compare these results. \_ )
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2HDM with softly broken Z,

@ Ratio of decay rate ky = Ryg
r (h — ff)
5 2HDM ) (¢35 1 (P)2 | B2 L R2, L R2, — 1
Ry Csav(h — ff) (Cf) * f) A - -

=(Ri1 + R21&5)? + (R31&5)?

2
((F-1+0-r)1-€)) g,

= =1
T S

2
K

Yo (0,1)

1_(1_,{%/)(1_5?) Im()\5) increase
— | R31] increase
> 31
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2HDM with softly broken Z,

h' H
b= (1 imricn) = (1 vmy) | = r
1=\ _1 / 0N |y P2 — \ 1 1/ 7/ —
750+ h +iGY) 5 (hy +ih3) b, Hs
* CP conserving case (Im(A5) = 0), for the mixing states (hi, hy, hs) /
, Enﬁsé—a "‘2m%—10%—a %(:;n% N m?’f)?(g_a)] 0 r«Qiagsefnstates
Mepe = | lz(my, —mE)sas—a) MpCs_oq T MESg_o ) 0
0 0
« CPviolating case (Im(\5) # 0), ltilde
[zﬁ’l%S%_& + m%[C%_&
M? = | [5(m} — m3;)sap—a)

[— —%Uz Im_()\5)525

[Kanemura and Yagyu, Phys.Lett. B751 (2015) 289-296]
* Parameters in this model [Keus, King, Moretti and Yagyu, JHEP 04, 048 (2016)]

v(= 246 GeV),mp, (=125 GeV),M,myg=+, M, ma, kv, tan 5, Im(As)
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2HDM with softly broken Z,

€ Mass dimensional parameters mm, ma

300 sin(8—a)=1 |
> 250 "M Hy ]
o m :

é 200 2 —
| —:tanB =2 T
| ---:tan B =5 .
150 -+ rtan f =10
001 005 0.10 050 1
Im()\5)
2018/11/29 Higgs couplings 2018

v =246 GeV,
m, = 125 GeV,
myg = 200 GeV,
ma = 250 GeV

When Im(A5) is small,
mH ~ I H,, mA R H,

\

Mass eigenvalue

mpg,ma (Im(As) = 0)
— Mass eigenvalues

21




Result

€ Input parameters

v =246 GeV,

. =125 GeV,
77~7/H = 200 GGV,
ma = 250 GeV

mp,ma (Im(As) — 0)
—> Mass eigenvalues of H,, H,
[Keus, King, Moretti and Yagyu, JHEP 04, 048 (2016)]

| A

They are independent of

Ky, tan 8, Im|\5]
are variables.

Re(p3), mp+ atthe tree level

CP-conserving case is plotted by
[Kanemura, Tsumura, Yagyu and

Yokoya, PRD90, 075001 (2014)]

2018/11/29

[onpM (H1 = bE)

Higgs couplings 2018

2HDM

ga,vv
> kv =gy =t
Ihvv B
lonpm (H1 %ff) ~ (¢3)? + (B)?
Csm(h — fF) d I
R;: <0
) /,':'I : ®,— :Im[A]=0.0
Type-Y ik | + - m[45]=0.1
- 't | @, Im[A5]=0.2
i | A,--:Im[A5]=0.3

o
-

T TLLEL . g
—.—_-—-—-

—
-
=

-----
--------
-----
-

-
-
-

1.0 1.2 1.4

Doppm (Hy = 1717)
Tsm(h - t1%) 22



Re S u |t [M. Aoki, K. Hashino, D. Kaneko,
S. Kanemura, MK, arXiv: 1808.08770]

@ ILC prospect
[K. Fujii, et al., arXiv: 1710.07621]
ILC250 +ILC500

k fit K fit "E
g(hbb) 1.8 0.60 1
g(hee) 2.4 1.2 =
g(hgg) 2.2 0.97 2
g(hWW) 1.8 0.40 5
glhtT) 1.9 0.80
g(hZZ) 0.38 0.30
glhyy) 1.1 1.0
g(hpp) 5.6 5.1
g(hvZ) 16 16

1.0 1.2 1.4 1.6 1.8 2.0
Loupm (Hy > T717)
Tsm(h - t1%)
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Ich |= |R34/ tanp)

Re S u |t [M. Aoki, K. Hashino, D. Kaneko,
S. Kanemura, MK, arXiv: 1808.08770] Sensitivity: Ky:0.2%
. KfI 1%

€ EDM constraint

(Type-X (R,,<0) )
ol4———7—+—+——— 77—
" Kky=0.995
| tanﬁ=3(Dotted),4(Dashed),S(Soqu_) i
003; R21>0(Red),R21<0(BIUe) "’o::,' MExcluded by EDM (Type_x);
0.02" 8
i 1)
i =
0.01 =
L a
s}
0 [_r‘\l
0.00#= . S S Type-X
0. 0.3 04 0.5
“mASl 0.80+
P —3 —2 - ® : Im [4,]=0.0
C |l ST7Tx 1077 (I), 2 x 107~ (1), , B Im 1104
—2 _3 _... L b N
3 X 10 ( X ) ) 6 X 10 ( Y ) : 0.7?.0 1.2 14 1.6 1.8 2.0 2.2
[Cheung, Lee, Senaha and Tseng, JHEP 06, 149 (2014)] Foppm (Hy = 1717)
[Keus, King, Moretti and Yagyu, JHEP 04, 048 (2016)] Ism(h - T-1%)
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Re S u |t [M. Aoki, K. Hashino, D. Kaneko,
S. Kanemura, MK, arXiv: 1808.08770]

® — :Im[A;]=0.0
+ ---: Im[A5]=0.1
€, :Im[1]=0.2
A, :Im[A]=0.3

Tupm(H; = bb)
IonpM (H1 - bB)

1.2 1.4 1.6 1.8 20

0.6 0.8 1.0

Dupm (Hy = 17TF) Loppm(Hy = T71F)
sm(th - t=tt) Tgm(h = t=1%)

hbb-htt
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Foupm (Hy = €©)

Tsm (h = ¢0)

Re S u |t [M. Aoki, K. Hashino, I.)..Kaneko,

S. Kanemura, MK, arXiv: 1808.08770]

1.4

1.3

N
N

110

Ioapm (Hy = €©)
FSM(h - CE)
(@)
(0¢]

0.6

2018/11/29

0.6 0.8 1.0 1.2 1.4

Loupm(Hy = t7t%)
Tsm(h > T7T+)

hcc-htt

Higgs couplings 2018

0.7

1.0

S
< ,— :Im[25]=0.0

i + o= Im[15]=0 1

11 @ - Im[A]=0.2

L A, Im[ ]=0.3 .
06 08 10 12 14 16 18 20

Loppm(Hy = t7T%)

Tgm(h - t=t%)
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Sensitivity: [K. Fujii, et al., arXiv: 1710.07621] | K»: 0.38%
-1
Re S u |t [M. Aoki, K. Hashino, D. Kaneko, ILC250 (2ab™) Kp: 1.8%
S. Kanemura, MK, arXiv: 1808.08770] Ke:1.9%

ERREIN ., ®.,— :Im[1]=00 | T | @,—:Im[A]=00 i .
_g N + ,---: Im[45]=0.1 g + ,---: Im[45]=0.1 ! A
o N ) & . :Im[15]=0.2 o &, :Im[A]=0.2 H A
) A ,--:Im[45]=0.3 I 09' A --:1m[5]=0.3 : s

=
w

Y
N

Tyupm (Hy — fF)
Tgm (h - ff)

1.1

o
o)

Tyupom (Hy - fF)
Tgm(h > fF)

06

-
-
-
-
-
-
-
-

,
e »
-
.
-
-
-
. .
-

1.0

2018/11/29

Ky

Type-I
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. 0,
Re S u |t [M. Aoki, K. Hashino, D. Kaneko, Ky: O'ZOA’
S. Kanemura, MK, arXiv: 1808.08770] Kp,z 1%
Ry 20 Ry <0 SM
O 125+ T 0 1,00 -
o o
= ® :Im [1:]=0.0 = ® :Im [1:]=0.0
Q + :Im [45]=0.1 Q + :Im [45]=0.1
[ - (o
Jl 1.20+ “:‘% Jl 0.95_—
Typed “l

Type-l

-k
Y
3
o
©
=}

Toupm (Hy - F)
Toupm (Hq = ff)

-
Y
o

0.85

1.056 0.80

’h

y
&

&

1 '00 L L L L 1 1 L L L L 1 L L L 1 1 L L L 1 1 L L L 0-75 { 1 1 L | L L L L 1 1 L 1 L 1 L 1 1 1 L 1 L L 1
0.975 0.980 0.985 0.990 0.995 A"000 0.975 0.980 0.985 0.990 0.995 1.000

SM

Ky Ky

Type-|
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Sensitivity: [K. Fujii, et al., arXiv: 1710.07621] | K»: 0.38%
Re S u |t [M. Aoki, K. Hashino, D. Kaneko, ILC250 (2ab) Kp: 1.8%
S. Kanemura, MK, arXiv: 1808.08770] K 1.9%

Rz1 =0 R;; =0
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. o)
Re S u |t [M. Aoki, K. Hashino, D. Kaneko, Ky: O'ZOA’
S. Kanemura, MK, arXiv: 1808.08770] Kp,z 1%
R, =0 R, <0
125 -
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Angular distribution of h = 77T

Yukawa coupling: Lp+ = g’]_'(COS ’(ﬂcp + 175 sin @Dcp)Th

h— 777~ = hToh v

h*: some decay product

h- (polarimeter)

[From D. Jeans'’s slide(ACWS2016)]

dN/(dcos8Tdcosf~dpTdop™) (1 + cos 8 cos@7)— sinf™ sin 6~ cos(A¢ — 2¢cp).

ILC250, 2ab~ 1 : Ay p=4.3°

[Jeans and Wilson, PRD98, 013007 (2018)]

2018/11/29 Higgs couplings 2018 31



Re S u |t [M. Aoki, K. Hashino, D. Kaneko, ILC250, 2ab~1: Al/JCP=4-3°
S. Kanemura, MK, arXiv: 1808.08770] [Jeans and Wilson, PRD98, 013007 (2018)]

. . . (Im/15,lpcp) — (OO; OO);
@ Angular distribution of h = 77 (0.4, —26°) for R, <0,
[ tanicp = C7 /€3

For ky = 0.995,tan 8 =5, (0.4, —30°) for R,,=0.
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