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Studying the b → sℓ+ℓ− Anomalies and (g − 2)µ in
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Model: RPV-MSSMIS

b → sℓ+ℓ− process

(g − 2)µ and constraints
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RK

RK = Γ(B→Kµ+µ−)
Γ(B→Ke+e−)

0.5 1 1.5
KR

-1LHCb 9 fb
4c/2 < 6.0 GeV2q1.1 < 

Belle
4c/2 < 6.0 GeV2q1.0 < 

BaBar
4c/2 < 8.12 GeV2q0.1 < 

R
exp
K

by LHCb (q2 bin [1.1, 6] GeV2)

PRL 122 (2019) 19, 191801:

R
(previous)
K = 0.846+0.060 +0.016

−0.054 −0.014,
deviates from SM by 2.5σ

2103.11769:

R
(full run II)
K = 0.846+0.042 +0.013

−0.039 −0.012,
deviates from SM by 3.1σ

indicate NP that breaks lepton flavour
universality (LFU)
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RK∗

RK∗ = Γ(B→K∗µ+µ−)
Γ(B→K∗e+e−)

0 5 10 15 20

q2 [GeV2/c4]

0.0

0.5

1.0

1.5

2.0

R
K
∗0

LHCb

LHCb

BaBar

Belle

0 5 10 15 20
q2 (GeV2/c2)

0.0

0.5

1.0

1.5

2.0

R
K

∗

Data
LHCb
BaBar
SM prediction

M. Bordone et al., EPJC 76 (2016) 8, 440

RSM
K∗ ={
0.906± 0.028, 0.045 < q2 < 1.1 GeV2

1.00± 0.01, 1.1 < q2 < 6.0 GeV2

LHCb, JHEP 08 (2017) 055

RLHCb
K∗ ={
0.66+0.11

−0.07 ± 0.03, 0.045 < q2 < 1.1 GeV2

0.69+0.11
−0.07 ± 0.05, 1.1 < q2 < 6.0 GeV2

deviate from SM by (2.1)2.5σ respectively
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The model-independent global fit

Leff =
4GF√

2
KtbK

∗
ts

∑
i

CiOi + h.c.

O9 =
e2

16π2
(s̄γµPLb)(ℓ̄γ

µℓ), O10 =
e2

16π2
(s̄γµPLb)(ℓ̄γ

µγ5ℓ)

CNP
9,µ =CV + CU, CNP

10,µ = −CV

CNP
9,e =CU, CNP

10,e = 0

Scenario A: CU = 0 ⇒ CNP
9,µ = −CNP

10,µ

Scenario B: CU ̸= 0
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Fit results adopted
W. Altmannshofer and P. Stangl, EPJC 81 (2021) 10, 952

Scenario A (1σ):

Wilson coefficients b → sµ+µ−(B and angular) RK(∗) , DP ′
4,5

and Bs → µ+µ− Combined results

CNP
9,µ = −CNP

10,µ = CV −0.53+0.13
−0.13 −0.35+0.08

−0.08 −0.39+0.07
−0.07

Scenario B(1σ to 2σ):

−2.0 −1.5 −1.0 −0.5 0.0 0.5 1.0

Cuniv.
9

−1.2

−1.0

−0.8

−0.6

−0.4

−0.2

0.0

0.2

∆
C
bs
µ
µ

9
=
−C

bs
µ
µ

1
0

flavio
Bs → µµ 1σ

RK & RK∗ 1σ, 2σ

b→ sµµ 1σ, 2σ

rare B decays 1σ, 2σ

where Cuniv.
9 = CU and ∆Cbsµµ

9 = CV

the new angular analyses of
B0 → K∗0µ+µ−

LHCb, PRL 125 (2020) 1, 011802

and B± → K∗±µ+µ−

LHCb, PRL 126 (2021) 16, 161802

the updated branching ratio of the
Bs → ϕµ+µ−

LHCb, PRL 127 (2021) 15, 151801

Bs → µ+µ−
CMS, JHEP 04 (2020) 188

LHCb, 2108.09283, 2108.09284
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(g − 2)µ

7

Run ωa/2π [Hz] ω̃′p/2π [Hz] R′µ × 1000
1a 229081.06(28) 61791871.2(7.1) 3.7073009(45)
1b 229081.40(24) 61791937.8(7.9) 3.7073024(38)
1c 229081.26(19) 61791845.4(7.7) 3.7073057(31)
1d 229081.23(16) 61792003.4(6.6) 3.7072957(26)
Run-1 3.7073003(17)

TABLE I. Run-1 group measurements of ωa, ω̃′p, and their
ratios R′µ multiplied by 1000. See also Supplemental Mate-
rial [66].

COMPUTING aµ AND CONCLUSIONS

Table I lists the individual measurements of ωa and
ω̃′p, inclusive of all correction terms in Eq. 4, for the four
run groups, as well as their ratios, R′µ (the latter multi-
plied by 1000). The measurements are largely uncorre-
lated because the run-group uncertainties are dominated
by the statistical uncertainty on ωa. However, most sys-
tematic uncertainties for both ωa and ω̃′p measurements,
and hence for the ratios R′µ, are fully correlated across
run groups. The net computed uncertainties (and cor-
rections) are listed in Table II. The fit of the four run-
group results has a χ2/n.d.f. = 6.8/3, corresponding to
P (χ2) = 7.8%; we consider the P (χ2) to be a plausible
statistical outcome and not indicative of incorrectly esti-
mated uncertainties. The weighted-average value is R′µ
= 0.0037073003(16)(6), where the first error is statistical
and the second is systematic [67]. From Eq. 2, we arrive
at a determination of the muon anomaly

aµ(FNAL) = 116 592 040(54)× 10−11 (0.46 ppm),

where the statistical, systematic, and fundamental con-
stant uncertainties that are listed in Table II are com-
bined in quadrature. Our result differs from the SM value
by 3.3σ and agrees with the BNL E821 result. The com-
bined experimental (Exp) average[68] is

aµ(Exp) = 116 592 061(41)× 10−11 (0.35 ppm).

The difference, aµ(Exp)− aµ(SM) = (251± 59)× 10−11,
has a significance of 4.2σ. These results are displayed in
Fig. 4.

In summary, the findings here confirm the BNL exper-
imental result and the corresponding experimental aver-
age increases the significance of the discrepancy between
the measured and SM predicted aµ to 4.2σ. This result
will further motivate the development of SM extensions,
including those having new couplings to leptons.

Following the Run-1 measurements, improvements to
the temperature in the experimental hall have led to
greater magnetic field and detector gain stability. An
upgrade to the kicker enables the incoming beam to be
stored in the center of the storage aperture, thus reducing
various beam dynamics effects. These changes, amongst
others, will lead to higher precision in future publications.

Quantity Correction terms Uncertainty
(ppb) (ppb)

ωma (statistical) – 434
ωma (systematic) – 56
Ce 489 53
Cp 180 13
Cml -11 5
Cpa -158 75
fcalib〈ω′p(x, y, φ)×M(x, y, φ)〉 – 56
Bk -27 37
Bq -17 92

µ′p(34.7◦)/µe – 10
mµ/me – 22
ge/2 – 0
Total systematic – 157
Total fundamental factors – 25
Totals 544 462

TABLE II. Values and uncertainties of the R′µ correction
terms in Eq. 4, and uncertainties due to the constants in Eq. 2
for aµ. Positive Ci increase aµ and positive Bi decrease aµ.

17.5 18.0 18.5 19.0 19.5 20.0 20.5 21.0 21.5

4.2

a × 10
9

1165900

Standard Model Experiment
Average

BNL g-2

FNAL g-2

FIG. 4. From top to bottom: experimental values of aµ
from BNL E821, this measurement, and the combined aver-
age. The inner tick marks indicate the statistical contribution
to the total uncertainties. The Muon g − 2 Theory Initiative
recommended value [13] for the standard model is also shown.
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B. Abi et al. PRL 126 (2021) 14, 141801

aexp
µ = 116 592 061(41)× 10−11

∆aµ = aexp
µ −aSM

µ = (2.51±0.59)×10−9

deviate from SM by 4.2σ!

Recent lattice QCD calculation
aLO−HVP
µ = 707.5(5.5)× 10−10

(S. Borsanyi et al., Nature 593 (2021) 7857)
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RPV-MSSMIS
The superpotential:

W = WMSSM + Y ij
ν R̂iL̂jĤu +M ij

R R̂iŜj +
1

2
µij
S ŜiŜj + λ′

ijkL̂iQ̂jD̂k,

WMSSM = µĤuĤd + Y ij
u ÛiQ̂jĤu − Y ij

d D̂iQ̂jĤd − Y ij
e ÊiL̂jĤd

The soft SUSY breaking terms:

−Lsoft =− Lsoft
MSSM + (m2

R̃
)ijR̃

∗
i R̃j + (m2

S̃
)ijS̃

∗
i S̃j

+ (AνYν)ijR̃
∗
i L̃jHu +Bij

MR
R̃∗

i S̃j +
1

2
Bij

µS
S̃iS̃j

In the (ν,R, S) basis,

Mν =

 0 mT
D(= 1√

2
vuYν) 0

mD 0 MR

0 MT
R µS

 = V†

(
mdiag

νl 0

0 mdiag
νh

)
V∗

⇒ µS = (mT
D)−1MRUPMNSm

diag
ν UT

PMNSM
T
Rm−1

D , when µS ≪ mD < MR
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RPV-MSSMIS
In the (ν̃

I(R)
L , R̃I(R), S̃I(R)) basis,

M2
ν̃I(R) =

 m2
L̃′ (Aν − µ cotβ)mT

D mT
DMR

(Aν − µ cotβ)mD m2
R̃
+MRMT

R +mDmT
D ±MRµS +BMR

MT
RmD ±µSM

T
R +BT

MR
m2

S̃
+ µ2

S +MT
RMR ±BµS


⇒

M2
ν̃I(R) ≈

 m2
L̃′ (Aν − µ cotβ)mT

D mT
DMR

(Aν − µ cotβ)mD m2
R̃
+MRMT

R +mDmT
D BMR

MT
RmD BT

MR
MT

RMR


In the context of mass eigenstates for di and li, other fields are rotated to mass eigenstates,

LLQD = λ′
ijk

(
ν̃Lid̄RkdLj + d̃Lj d̄RkνLi + d̃∗Rk ν̄

c
LidLj

− l̃Lid̄RkuLj − ũLj d̄RklLi − d̃∗Rk l̄
c
LiuLj

)
+ h.c.

⇒

L′
LQD = λ

′I(R)
vjk ν̃v d̄RkdLj + λ′N

vjk

(
d̃Lj d̄Rkνv + d̃∗Rk ν̄

c
vdLj

)
− λ̃′

ilk

(
l̃Lid̄RkuLl + ũLld̄RklLi + d̃∗Rk l̄

c
LiuLl

)
+ h.c.,

where λ
′I(R)
vjk = λ′

ijkṼ
I(R)∗
vi , λ′N

vjk = λ′
ijkV

∗
vi and λ̃′

ilk = λ′
ijkK

∗
lj
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b → sℓ+ℓ− process (right-handed currents)

b ℓ

s ℓ

ũ

C ′
9,µ = −C ′

10,µ = −
√
2π2

GF ηte2
λ̃′
2i2λ̃

′∗
2i3

m2
ũLi

Besides, for some boxes:

C ′χ±

9,ℓ = −C ′χ±

10,ℓ = λ′I
vi2λ

′I∗
v′i3D2[mν̃I

v
,mν̃I

v′
,mχ±

m
,mdi ](· · · )

· · ·

Assumption
λ′
ijk is non-negligible with the single value k at µNP(= 0.5 TeV) scale

Min-Di Zheng (SYSU) HFCPV 2021, JNU 11/11/2021 10 / 25



.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

b → sℓ+ℓ− process (box)

b

ℓ

s

ℓ

ν̃I ν̃I

b

χ−

(a)

b

s

ℓ

ℓ

ũ ν̃I

χ−

χ−

(b)

b

s

ℓ

ℓ

b̃R H+

ν

ν

(c)

b

ℓ

s

ℓ

W H+

u

ν

(d)

b

ℓ

s

ℓ

b̃R b̃R

ν

u

(e)

b

s

ℓ

ℓ

ν̃I ũL

b

b

(f)

An example of χ± boxes with λ′ couplings (a) and without λ′ couplings (b),
an example of W (G)/H± boxes with λ′ couplings (c) and without λ′ couplings (d),
as well as 4λ′ boxes (e, f).
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b → sℓ+ℓ− process (box)
Under the assumption of sufficiently large mb̃R

, mũL
(∼ 10 TeV) and the electron-flavour

sector of Mν̃I(R) .

b

s

ℓ

ℓ

ũ ν̃I

χ−

χ−

b

ℓ

s

ℓ

ν̃I ν̃I

b

χ−

b

ℓ

s

ℓ

G+ G+

u

ν

C
χ±(1)
V = −

√
2π2i

2GF ηte2
y2ui

Ki3K
∗
i2V

∗
m2Vn2(g2Vm1ṼI

v2 − Vm2Y
I
2v)

(g2V
∗
n1ṼI

v2 − V ∗
n2Y

I
2v)D2[mν̃I

v
,m

χ±
m
,m

χ±
n
,mũRi

]

C
χ±(2)
V =

√
2π2i

2GF ηte2
λ′I
v3kλ

′I∗
v′2k(g2V

∗
m1ṼI

v2 − V ∗
m2Y

I
2v)

(g2Vm1ṼI
v′2 − Vm2Y

I
2v′ )D2[mν̃I

v
,mν̃I

v′
,m

χ±
m
,mdk ]

∆CG±
9,ℓ = −∆CG±

10,ℓ =

9∑
vh=4

−
√
2π2i

2GF ηte2
y2ui

Ki3K
∗
i2 sin4 β

|YνℓℓV
T
(ℓ+3)vh

|2D2[mνvh
,mui ,mW ,mW ]

where Y I
ℓv = (Yν)jℓṼI∗

v(j+3)
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b → sℓ+ℓ− process (photon penguin)

b

s

ν̃I

b

b
γ

ℓ

ℓ

(a)

b

s

H+

u

u
γ

ℓ

ℓ

(b)

b

s

ũ

χ−

χ−
γ

ℓ

ℓ

(c)

Each example of the λ′ diagrams (left) and the non-λ′ diagrams with W (G)/H± (middle)
and charginos (right) engaged are shown respectively.

Fig.(a) : C
γ(1)
U = −

√
2λ′I

v33λ
′I∗
v23

36GF ηtm2
ν̃I
v

(
4

3
+ log

m2
b

m2
ν̃I
v

)
for k = 3

CV = C
χ±(1)
V + C

χ±(2)
V CU = C

γ(1)
U + C

γ(2)
U
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(g − 2)ℓ

iM = ieℓ̄

(
γη + aℓ

iσηβqβ
2mℓ

)
ℓAη

δaχ
±

ℓ =
mℓ

16π2

[
mℓ

6m2
ν̃v

(
|cℓLmv |2 + |cℓRmv |2

)
FC
1 (m2

χ±
m
/m2

ν̃v
) +

m
χ±
m

m2
ν̃v

Re[cℓLmvc
ℓR
mv ]F

C
2 (m2

χ±
m
/m2

ν̃v
)

]
,

δaχ
0

ℓ =
mℓ

16π2

− mℓ

6m2
l̃i

(
|nℓL

ni |2 + |nℓR
ni |2

)
FN
1 (m2

χ0
n
/m2

l̃i
) +

mχ0
n

m2
l̃i

Re[nℓL
nin

ℓR
ni ]F

N
2 (m2

χ0
n
/m2

l̃i
)

 .

where,

cℓRmv = yℓUm2ṼI
vℓ, cℓLmv = −g2Vm1ṼI

vℓ + Vm2Y
I
ℓv ;

nℓR
ni =

√
2g1Nn1δi(ℓ+3) + yℓNn3δiℓ, nℓL

ni =
1
√
2
(g2Nn2 + g1Nn1) δiℓ − yℓNn3δi(ℓ+3).

1.92(1.33) ⩽ |δaχ
±

µ + δaχ
0

µ | × 109 ⩽ 3.10(3.69)
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Constraints of related processes

processes bounds

K → πνν̄ |λ′
i1k| ≲ 10−2

τ → µρ0(ϕ) |λ′
ij1(2)| ≲ 1(1.3) (no cancellations)

B → Xsγ |CNP
7 | < 0.025

Bs − B̄s mixing 0.90 < |1 + CNP
Bs

/CSM
Bs

| < 1.11

Under the premise of no flavour mixing in ṼI(R) while chiral mixings remain:
For satisfying the bounds from charged lepton flavour violating decays

sufficiently heavy mL̃′
1

and mR̃1
can eliminate b → se+e− boxes except for ∆CG±

9(10),e

mµ̃R
and mL̃′

1
are set sufficiently heavy for non-dominant |δaχ

0

µ | and |δaχ
±

e |
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Constraints and prospects: anomalous t → cV (h) decays

B(t → cZ)LHC < 2.4× 10−4 (ATLAS, M. Aaboud et al., JHEP 07 (2018) 176)

B(t → cγ)LHC < 1.8× 10−4 (ATLAS, G. Aad et al., PLB 800 (2020) 135082)

B(t → cg)LHC < 4.1× 10−4 (CMS, V. Khachatryan et al., JHEP 02 (2017) 028)

B(t → ch)LHC < 1.1× 10−3 (ATLAS, M. Aaboud et al., JHEP 05 (2019) 123)

V µ(tcg) = igst
a (ikνσ

µνPRB
g) ,

Bg = − λ̃′∗
i2kλ̃

′
i3k

16π2
mt[c11 − c12 + c21 − c23](−pt, pc,mdk

,ml̃Li
,mdk

),

ΓNP(t → cg) =
g2sm

3
t

12π
|Bg|2.

λ̃′∗
i2kλ̃

′
i3kf(l̃Li) ≈ (λ′∗

i2kλ
′
i3k + |λ′

i2k|2Kcb + |λ′
i3k|2Kcb)f(l̃Li)
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Choice of input parameters
Parameters Sets Parameters Sets

tanβ 15 Yν diag(0.7, 0.8, 0.5)
M1 320 GeV MR diag(1, 1, 1) TeV
M2 350 GeV BMR

diag(0.5, 0.5, 0.5) TeV2

µ 450 GeV Aν 0/diag(0,−1.5, 0) TeV
mũRi

1.5 TeV mL̃′
1

5 TeV
mµ̃R

5 TeV mR̃ diag(5, 0, 0) TeV

provide mχ±
1
= 325 GeV, mχ0

1
= 307 GeV

ATLAS, G. Aad et al., EPJC 80 (2020) 2, 123

ATLAS, G. Aad et al., PRD 101 (2020) 5, 052005

sin2 θ12 sin2 θ23 sin2 θ13

0.304(12) 0.573+0.016
−0.020 0.02219+0.00062

−0.00063

δCP [
◦] ∆m2

21[10
−5 eV2] ∆m2

31[10
−3 eV2]

197+27
−24 7.42+0.21

−0.20 2.517+0.026
−0.028

mdiag
ν ≈ diag(0,

√
∆m2

21,
√
∆m2

31) = diag(0, 0.008, 0.05) eV
I. Esteban et al., JHEP 09 (2020) 178
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(g − 2)µ

Δaμ at 2σ

Scenario A

380 400 420 440 460 480 500
1.2

1.3

1.4

1.5

1.6

1.7

m
L
~

2

′ (GeV)

a
μN
P
(×
10

-
9
)

Δaμ at 2σ

Δaμ at 1σ

Scenario B

400 500 600 700 800 900 1000
0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

m
L
~

2

′ (GeV)

a
μN
P
(×
10

-
9
)

Left: scenario A, right: scenario B.
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Scenario A

(a)

i=2

i=3

Δaμ at 2σ

400 500 600 700 800 900
0.0

0.2

0.4

0.6

0.8

1.0

m
L
~

2

′ (GeV)

(-
1)
i λ
i2
3

′*
λ
i3
3

′

(b)

i=2

i=3

Δaμ at 2σ

400 500 600 700 800 900
0.0

0.2

0.4

0.6

0.8

1.0

m
L
~

2

′ (GeV)

(-
1)
i λ
i2
3

′*
λ
i3
3

′

Blue(green) points denote λ
′∗
223λ

′
233 (−λ′∗

323λ
′
333) varies with mL̃′

2
, and λ′∗

323λ
′
333 (λ′∗

223λ
′
233)

is fixed with CU = 0. (a): 1σ fit, (b): 2σ fit.
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Scenario B

(a)

Bs-Bs

B→Xsγ

Rare B decays

0.07 0.08 0.09 0.10 0.11
-0.16

-0.14

-0.12

-0.10

-0.08

-0.06

λ223
′* λ233

′

λ
32
3

′*
λ
33
3

′

(b)

Bs-Bs

B→Xsγ

Rare B decays

0.3 0.4 0.5 0.6 0.7 0.8 0.9
-1.0

-0.8

-0.6

-0.4

-0.2

λ223
′* λ233

′

λ
32
3

′*
λ
33
3

′

(c)

Bs-Bs

B→Xsγ

Rare B decays

0.6 0.8 1.0 1.2 1.4

-1.6

-1.4

-1.2

-1.0

-0.8

-0.6

λ223
′* λ233

′

λ
32
3

′*
λ
33
3

′

The green regions are 1(2)σ favored ones with dark (light) opacity to satisfy the rare
B-meson decay fits. mL̃′

3
= mL̃′

2
is fixed as 430 (left), 750 (middle) and 1000 GeV (right).
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Scenario B
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λ323
′* λ333

′ =-λ223
′* λ233

′

Δaμ at 2σ
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′

(a): mL̃′
3
= mL̃′

2
= 550 (green), 750(orange) and 950 GeV (red) at 1σ (painted areas) and

2σ (hatched areas) levels of the rare B-meson decay fits.
(b): Assuming λ′∗

323λ
′
333 = −λ′∗

223λ
′
233. Red (blue) points denote the rare B-meson decay fit

at 1(2)σ level.
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Final common regions to explain the two anomalies

Scenario A:

mL̃′
2

[GeV] λ′∗
223λ

′
233 λ′∗

323λ
′
333

370 [0.14, 0.30] [−0.26,−0.12]
420 [0.17, 0.37] [−0.32,−0.15]
470 [0.20, 0.44] [−0.38,−0.18]

Scenario B:

mL̃′
2

[GeV] λ′∗
223λ

′
233 λ′∗

323λ
′
333

420 [0.062, 0.086] [−0.137,−0.063]
650 [0.22, 0.62] [−0.70,−0.17]
820 [0.35, 1.00] [−1.10,−0.30]
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Predictions of B(t → cg)NP

λa33
′ =3 (Scenario A)

λa33
′ =3 (Scenario B)

λa33
′ =2 (Scenario A)

λa33
′ =2 (Scenario B)

FCC-hh(10 ab-1)

FCC-hh(39 ab-1)

380 400 420 440 460
0.0

0.5

1.0

1.5

2.0

2.5

m
L
~

2

′ (GeV)

ℬ
(t
→
cg

) N
P
(×
10

-
7
)

The predictions of B(t → cg)NP compared with the prospect upper limit at 100 TeV FCC-hh.
B(t → cg)FCC-hh = 9.87× 10−8 for L = 10 ab−1 through the triple-top signal.
H. Khanpour, NPB 958 (2020) 115141

At FCC-hh, this model signal on the t → cg transition has considerable possibilities to be
found for sufficiently large λ′

a33 (e.g., λ′
233 = λ′

333 = 3).
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Conclusions

We scrutinize all the one-loop contributions to b → sℓ+ℓ− processes under
the assumption of a single value k in RPV-MSSMIS. Among them, the
contributions of chiral mixing between LH and singlet (s)neutrinos within
superpotential term λ′

ijkL̂iQ̂jD̂k are given for the first time to our
knowledge.

We find that b → sℓ+ℓ− and (g − 2)µ anomalies can be explained
simultaneously in both scenarios of model-independent global fits. Also,
we make a prospect that NP contributions to t → cg process can reach
the sensitivity at FCC-hh in parts of the parameter spaces of this model.
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Backup

VT ≈



0.840 0.509 −0.147 −0.085i 0 0 0.085 0 0
−0.231 0.599 0.755 0 0.097i 0 0 0.097 0
0.478 −0.608 0.628 0 0 0.061i 0 0 −0.061
0 0 0 0.707i 0 0 0.707 0 0
0 0 0 0 −0.707i 0 0 0.707 0
0 0 0 0 0 −0.707i 0 0 −0.707

−0.102 −0.062 0.018 −0.702i 0 0 0.702 0 0
0.032 −0.083 −0.105 0 0.700i 0 0 0.700 0
−0.041 0.053 −0.055 0 0 0.704i 0 0 −0.704


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