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Semileptonic decays

@ B—nplv (I=e,p)
® D" Kt ev arXiv:1005.3288, accepted by Phys. Rev. D

preliminary,arXiv:1012.1810, to be submitted to Phys. Rev. D \
® B—>mam"1v(=e,n)
preliminary, arXiv:1010.0987v2, submitted to Phys. Rev. D

® B — X ev with had. tags
preliminary, shown at ICHEP2010

B-— D® K I v

Leptonic decays

+ + .
D+ [*v ® B’ — 1" v with had. tags
5 arXiv:1008.0104, submitted to Phys. Rev. Lett.
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D" —> K n"e"v - Motivation

O 7y OF

_ @ K82 17
K 1
K1(1400) 17

@ K5(1430) 0F

j @ K:(1430) 27
o 1

S-wave : phase variation with Kzt mass
P-wave : K’(892) resonance parameters, D — K" ¢ v form factors

Study Kn composition and contribution from higher-mass states
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D" — K " e¢" v - Reconstruction and Strategy

Opposite Lepton hemisphere * define two hEﬂnEPhEIES'
Hemisphere impose K- 7% e* in the same hemisphere.
= * compute the D* direction (Pl packs=k x2)-
D . * compute the missjng Energ}r in the lepton hemisphere.
g thrust axis mass constraint fit Dot = po+ Do~ + Dt + 1.
-~ . PD I}K + Pn + PE + 1}1.
> o spectator system s compute kinematical variables (m_, g2, cos 6,, cos 6, ).
q°=P,-P, ) =P +P)
o2 G2 ||V, Hz Function of form factors
4T = e XL 0 0 ) = | (e for P-wave: (V@).A (@) ALd)
D

Expanded in partial waves
dm?®dg®d cos (A )d cos (6 )dy.

Fit of decay rate in full 5D phase space
(make use of all angular correlations)

mmmp Scparation of S,P,D contributions
347 tb, 554%10° cc
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D" — K" e" v— Results

Measured quantity This analysis PDG
B(Dt — K netv.)(%) 4.04 +0.03 £ 0.04 + 0.09 11+0.6
B(D* — K~ atetve)meo (%) 3.80 + 0.04 + 0.05 + 0.09 3.66 +0.21
B(D* — K- m%et ) s—wave (%) 0.234 + 0.007 + 0.007 + 0.005 0.21 +0.05

B(D* — K" (1410)°*ve)(%)  0.30 £0.12 +0.18 + 0.06 (< 0.6 at 90% C.L.) -
B(D* — K3(1430)°%*v.)(%) 0.023 £ 0.011 £ 0.011 + 0.001 (< 0.05 at 90% C.L.) <g— Very low limit

S-wave = low mass component + K’ (1430)

SHK'(892)+K"(1410) fit

— T :
BABAR 10°E +=...=+ ‘ Data ]
6000 | preliminary | +H¢. MC
D i :5;1015— *#::F .
2 R f ]
S 4000 [+ il ]
% i g . . | I rP'=0.074iO°016(stat.)
P | 17 14 16
= = my._ (GeVicd)
S2000 -
+
i =*=++
| I =i-——_@=:+
! 12 1.4 6
m,_ (GeV/c®)

r,. = K(1410) relative amplitude
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D" — K" e" v— Results

x10°
o, W B B == o data - bkg
> ADAR e .
E_ 0™ preliminary ° MC with Tgp
o L — —— ' )
o _ MC with Ty, mK*(Sgg)O(Mev/c ) 8954+ 0.2+ 0.2
‘E 10 — *_._ ** F%*(892)0(M6V/C ) 46.5 :l: 0.3 :‘: 0.2
LT —— &
%r-- n . i --._._,_._1 ?“BW( GeV/C) 2.1 4+0.54+0.5
o 1 K*(892)(PDG) (MeV/c?) =50.3 + 0.6
o —'Lhi—c—
I -
g +'°'_:_ ————
03 0_'35 09 055 1
m_(GeV/c?)
. O Ess7
. A E791(e) R
- ¥ E791(w) S—
. Beatrice
FOCUS
— { pPDGOS ——
® BaBar
™ BABAR S BABAR
prelimina preliminary

04 06 08, | (7 14 [ 12 14 '.ErrvI.IB 7 2.3 2.4

r,=1.463+0.017+0.031 r,=0.801+0.020+0.020
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D" — K" e" v— Results

Fixing the K(892) parameters, signal and background fitted previously, the S-wave is
measured in bins of m___

LASS Nucl Phys B296, 493 (1988) + W. Dunwoodie
Estabrooks et al Nucl Phys B133, 490 (1978) !
BaBar (4D S+K*(892))

BaBar (4D S+K*(892)}+K*(1410)) } } Bl

-5, BaBar (5D S+K*(892)) * Watson's theorem:
= -5, BaBar (5D S+K*(892)+K*(1410)) % Same phase variation
2 | (modulo 7) with

| regards to K= scattering
in the elastic regime

100~

. ® - o

O, — O, (degees)
-

100 BABAR

preliminary

0.8 1 1.2 14 1.6
my,. (GeV/c”)

BaBar 1n agreement with LASS (K7 scattering experiment) with a difference of « radians
This may help in the understanding the effect of the spectator pion in D" — K- n" %

Joao Firmino da Costa, DISCRETE 2010



Important test of the SM picture
of CP-violation: consistency of UT

B{b—}zdv)%‘VﬂbF% 1
B(b—clv) ‘Vch 50

Precision achieved on V  depends both on

experimental and theoretical FF errors

Two approaches to determine V , :

Exclusive : study of decays into specific final states (B — n/n/p/m' 1v)

Inclusive : study of decays into charmless final states (B — X ev)
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Exclusive V. - Motivation

e Measure Vllb

e Test QCD calculations of form factors

Strong interaction

= form factors _ 0 0
X, =7, T, pt, pl n®"

dT G; 2
it vey LI EACRl

 Selected signal sample 1s untagged, 1.e. neutrino 1s 1dentified as the missing
massless particle in the whole event

 New BABAR result (B — n/n 1v) as well as BABAR analysis (B— n/p 1 v) from
earlier this year

In (B — n/m 1v) q° is determined as (P, —P___ )* in three decay modes:
B'— wlT'v , B*— nl'v, B*— 'l"v
while in (B — n/p 1 v) q* is determined as (P, + P, )* in four decay modes:
B0/+_) n-/01+1) , B0/+_) p-/01+v

Joao Firmino da Costa, DISCRETE 2010



Exclusive V= - Results on q° spectra

Loose neutrino reconstruction (-1 analysis) ~ Neutrino reconstruction (7-p analysis)

Lumi: 422.6 b’ 349 {b'!
#BBpairs 464 * 10 ° 377 *10°
q* bins 12 6
# modes 1 per fit 4 in same fit
B/S 11.5 6.3
A0° 125
b T BABARr Z
14 Ptk preliminary 10

-
o

III|IIIllk!lllllllllllll\ll

AB/A o (GeV?)

AB(q?)/Aq? % (2 GeV?

------ FNAL/MILC

——- HPQCD
4 — BGL fit to data C
2 BK fit to data 20
I I‘ datal I -
Eu I5IIII1DIIII1.5IIII2uIII25 D_|||| T |||||||||
Unfolded g° (GeV?) 0 d 10 B qf[; Ge\zfg)
Best agreement with both B— n 1 v found with HPQCD
Theory extrapolations have large uncertainties 0
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Exclusive V- Results from combined fit to LQCD and BABAR data

; * Data
BGL (3+1 par.)
o HPQCD - e x_

maomiie | Boyd, Grinstein, Lebed (BGL)

+ FNAL/MILC fitted |

10F

|r: M ax
1

— . 27 = ‘:_I' 21k
- Ple*)ole?. 43) ;,Z @k (00) (7" 3)]

AB/A o (GeV?)

.f+[@2}

Z:|]

o
3 free parameters a,: > n 0 <

20 25

q? (GeV?)
Fit based on BGL (z- expansion) uses measured g° shape over the whole g* spectrum
and shape + normalization from LQCD, highly correlated theory values!

Determination of q* shape dominated by BABAR data

Theory error on |Vu| reduced to 8.5% (traditional method: +17%-11%)
|Vub| sensitive to data and theory in the specific q* range where they overlap

| V.| =(2.95 + 0.31) * 103 FNAL/MILC (4 points) |
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Exclusive \ A Results

Branching ratios :

n-1 analysis

on Br and V.

B(BY — 77 (Tv) = (1.42 £ 0.0540¢ £ 0.08,,.;) x 1074
B(BT — nlTv) = (3.61 £0.4544 +0.44,,5) x 107°
B(BT — 5/ (tv) = (2.43 £ 080,440 & 0.344,) x 1075

m-p analysis

B(B’ — n~(tv)

Vub extraction : -1 analysis

(1.41 £ 0.05+0.07) x 10~
BB" — p €tv) = (1.754£0.15+0.27) x 10~

._1

4

n-p analysis

" (GeV?) [Vus| (10~%)
HPQCD > 16 32410131018 133Y 3214017052
FNAL >16 3.14+0.12+0.16 +3-35
LCSR <12 3.70+0.07 +0.09 1033 3.78 £ 0.13%355

n-p analysis + LQCD
V.| =(2.95+0.31) * 10 FNAL/MILC (4 points)

To be compared with inclusive value of V

Much smaller theory
errors !

=(4.27+0.38)* 10?

Joao Firmino da Costa, DISCRETE 2010



Inclusive V with hadronic tag - Overview

Huge background from B — X e v forces analysis W- ,f< y
in restricted regions of phase space b 3
— Determination of partial branching fractions B { 0 \-H }
%
ud
%7
4 o 0%
? 5 Co
U, %,
o, o, %
b—c b—c % “ox.
& e
b—c %y G
b—u b—u OC’@

-

E]

Possibility to set limits on the size of weak annihilation decays (non-tree level effects)
(not covered here)
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Inclusive V with hadronic tag - Reconstruction

B—-D"Y
Y=nm+mm’+ pK .+gK

B — haigimns
4

Reconstruct a full decay chain in one of B(B_ )

 Study the recoiling B : L
* Decay products are properly assigned k-

. Require a high-momentum lepton (p* > 1 GeV/c) I
and missing mass consistent with neutrino Ep ron \—y—
» Kinematics completely determined, accessing to m,, q*, P, (=E_ |P D X ¥ -

° o
Low statistics (0.3-0.5 % efficiency) e %’Z,
% | >
= 10000 (a) T ® 00
e Subtract incorrectly reconstructed B, 3 | 1 '_Oc?,}_
by fitting the m__ distribution £ g0l 1 1 ¢
I S o
Mes = \/s/4 = Pg 522 524 526 528 524 526 528
m, (GeV/c? M (GeVic?) 4
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Inclusive V with hadronic tag — Strategy

Fit the distribution of different « Signal yield extracted with a y* shape fit
kinematic variables in several regions
of phase space :
« We adjust ratio N_,,/(N_+N_+N__.)
based on signal-depleted sample,
to correct for poorly known BF :
e Fit quality improves;
e N_../(N,*N_+N_.,) smaller in data
than 1n MC

« M, <1.55 GeV/c?

M <1.70 GeV/c?

D**

P.<0.66 GeV/c

M, <1.70 GeV/c?, ¢>>8 GeV?/c*

M,,q* p,>1GeV/c

p,p,>1.0-2.3GeV/c

Normalized to semileptonic sample to reduce experimental systematic uncertainty
(NIl el ) y e'e’ A R, %<(10.66+0.15)%

meas u_u #

m’sfz

15
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Inclusive V with hadronic tag - Results

[ - 1E ' ' | E200F My <1.7GeVicc T F
o 3m_ —_ e L S
200F . I { 1 £
I'-E - 1 Lﬁ I } ] LE
100} 200 :
G L+ I ;
E 1 1 1 1 ] G ! b
s (RS T R T R 0 "5 10 15 20 25
M, (GeV/c?) q? (GeV¥c?)
Belle analysis
PRL 104:021801 (2010)
Signal yield AB(B — X,fp) (1077) AB(B — X,¢p) (1077)
My < 1.55 1033 &£ 73.ar 1.08 = 0.084¢,¢ = 0.06,,,
My < 1.70 1089 + 82, 1.15 + 0.10.., -+ 0.08,,,
P, < 0.66 902 &= 80.a¢ 0.98 = 0.09... = 0.08.,.
My < 1.70 and qg° > 8 665 + 53;:ar 0.68 4= 0.064, + 0.04,,.
(Mx,q”), p; > 1.0 1441 + 1025 1.80 £ 0.134¢ £ 0.15,,;
p; > 1.0 1462 £ 137 ..as 1.76 £ 0.16.... = 0.18.,. 1.963*+0.17 _+0.16_
- Stst— Sys
p, > 1.3 1326 + 1184 1.50 + 0.13..c + 0.14,,. '
reference

Signal model systematic dominates most inclusive analyses
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Inclusive V. with hadronic tag — Results - \'A

Use all possible theoretical calculations
to extract V

BNLP, GGOU, DGE, ADFR

For BNLP GGOU, DGE one may use
the following relation to extract V ,

AB(B — X, tv)
B - -&Fthemy

|Vub| ==

Agreement found between different calculations

Total uncertainties on the average for V  ~ 6.5 % (dominated by theory error)

: >
CLEOE ) O, (5
4000472034 : T %
BELLE sim. ann. {mx, q-) | %_) O
4394046 +031-0.29 : A
BELLE {I'ﬁfJ ; \/0 >
4811045 +0.32-0.29 ; o eé
BABAR (E ) 5 A
4351025 +031 -030 »
BABAR (E,, 5™) ;
4484030 +0.35-0.37 —t
BELLE multivatiate (p ) !
445+027 +0.24 -0.21 "'_'_“_"'
BABAR (m_<1.55) 5
4034+019+0.28-026 !
BABAR (m_<1.7)
3.92 4022+ 0.25-0.23 §
BABAR (m_-¢°)
42240224030 -0.28 —
BABAR (P) |
3902024 + 028026 5
BABAR ((m_-g-) fit, p*=1GeV)
12740.24 +023 - 0.20 ———
BABAR (p*=1.3GeV) 5
4224027+023-021 N |
Average +/- cxp + theory - theory :
430£0.16+021-0.23 ‘
idof = 12,011 (CL = 36.00 %) '
sch, Lange, Neubert and Paz (BLNP
fch Lo Mo s HFAG
| | | | | CKM2010

2

6
V | [x107]
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B "— 1t v - Overview

tan?s3 m:';; 2
- 2
( 1 + eptanfd my;

Can be used to measure V_, knowing the decay constant or vice-versa.

Can be used as probe for New Physics (NP) assuming external results for SM parameters

Helicity suppressed channel :
1* order prediction using PDG results for the SM — Br=(1.2+0.2) * 10*

Previous results (e.g. BaBar with hadronic tags: Br = (1.818'2 +04+02)*10%) 3
Joao Firmino da Costa, DISCRETE 2010




Reconstruction and Strategy

“ —
gL 6
B — D®Xand B — J/y X Sl i 7 13\,
with single mode purity - DA
P>10 9% (optlmlzed) s -Correctly reconstructed 0
| | - e,
In case of multiple B candidates e &
select the one with smallest |AE O —
Fit with standard distributions| e L e
5% 52557526 5.265 527 5275 528 5285
meg [GeV]
. o . . . Combinatorial background
Most discriminating variable residual energy in
the calorimeter (E_ ) BABAR
preliminary

e Defined as the total energy of clusters passing a minimum
energy requirement of 60 MeV
e Used in a maximum likelihood fit to determine the Br. Fraction

Optimized aiming at the smallest stat.+syst. uncertainty
* By means of toy MC experiments

ql} 0.20.40.60.8 1 1.21.41.61.8 2 2.22.4

E_  validation made on double tags (had-had,had-SL) Hadronic DT, E,__ [GeV]
Joao Firmino da Costa, DISCRETE 2010




B"— 1t v - Results

<500
>""F
§ - (@ all modes Simult fit on the four d des
Swo-. DBABAR combined 1multaneous fit on the four decay modes :
E - preliminary
2. I _ . —
W300— Decay Mode € x 107* Branching Fraction (x10™*) Significance o
- Tt 3 etpr 273 D_ﬂﬁfﬁ:ﬁ 0.5
N 7t pter 202 1.23% 550 1.6
200 ™5 oty 1.55 40175 3.3
- ™ = ptw 0.85 43152 2.6
- combined 8.05 .80 ;p 3.6

un# Iullzl | In-l4l 1 IHIEI 1 Iullal | 1 -|l 1 1 I1!2I |l I-llqll
E,. (GeV)
Some excess of events at low Eex .

Combining with the measurement with semi-leptonic tags ( Phys. Rev. D 81, 051101(R) 2010 )
we present an average BABAR result of :

B(B—1tv)=(1.76+0.49) * 10*

20
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Df->Knrnev:
* Precise determination of K™ lineshape and form factors

e Determination of the S-wave phase variation in SL decays
(similar mass dependance as elastic scattering experiments up to a difference of 7 )

Exclusive Vulb :

* Two new precise measurements of Br(B — = 1 v ), statistically largely independent
* Precise measurements of Br(B — p/m®1v)
e Results on |V | based on same extraction method are highly consistent

» Theory errors greatly reduced in fit BABAR + LQCD fit (theoretical uncertainties
reduced by a factor 2)

Inclusive V  :
o Agreement found for V _using different calculations
« Total uncertainty on V , ~ 6 % ( 3.5 % exp/ error and 5.3 % theory error)

B"r—1'v:

e Updated analysis with full BaBar dataset with hadronic B tags;
» Excludes the null hypothesis at the 3.6 o level;

21
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Very competitive results !!

| I I I I | I I I I |
Experimental results

CLEQ-c (2008) H l

D —1v  Tev v,
CLEO-c (2007) H -
D, ~u,
CLEO-¢ (2007) H &

D —v 1AV,

Belle (2007) — -
oy —pv,

PDG world mremge (2008)
With radiative correction
BaBar (2007)
oy —pv,
This mmt’ysfs {201 o) ] -
—piv,

This analysis fEGI o) I } =

D —rv_r—ev v,

This analysis (2010) I } =

D —1v, i T—uv, ¥,

This analysis (2010)
Combined

- This analysis

225 250 275 300 325

fﬂs{MeV)
HPQCD (2010) give fDS = (248+2.5) MeV (arXiv:1008.4018)

N +

23
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Known discrepancies between V  exclusive and inclusive. Content of high mass
X states in B — X _e"v not fully understood.

Motivation : Determine Br of this decay.
From the shape of hadronic mass spectrum, one expects Br ~ 10~

gm 21
& &,
£ 00 e
R M | B
& 03 - 0 1 S % - 0 1
® M2 [GeV¥c" © M2 [GeVZ/ch]
N
My, = (Ep — By)® — |py[* = m;, %, "o
_ — _ 2.
B(B~ — DY K 0 wy) = [6.1371:04 (stat.) £0.43(syst.)£0.51(B(Ds))] x 107* «,g%
(@)
(&

e Decay channel measured with over 5 sigmas significance
» Confirms the expected rapid decrease of the hadronic mass distribution at high values. 24
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D™ — K n" ¢" v — Results projection in 5D

_ i BaBar
30 _ preliminary
1%
3 - > ‘
wy — = -
g E < Qo)
S | 8op 1E =
7 E 5 =
ﬁ 5 10 SL0%E
210 B
o E I
l{};

SRR e
0811214146

*' 102 1.0-5-I
O L

0 05 1 15 2 0 2 1050 05 1 1050051 2081121416
q2 (GeV?) % (radians) cos Oy cos 0, My, (GeV/ch)
Three signal models :

1.02f

098}

Component S+ K (802)° S+ K (802)° S+ K (802)°

(%) +RK(1410)°(%) K (1410)° 4+ D(%)
Swave 5620141013 579 +£0.16£0.15 560+ 0.16 £ 0.15 Sio,
P-wave 0138 0421 0112 Nl
K (802)° 0438  _04.11+074+075 04410155020 _ O e
K (1410)° 0 | 033+013+0.19 0.16+ 0.08 +0.14 40 Ofad
D-wave 0 0 010000 £000 | C?z‘a

£35"

Joao Firmino da Costa, DISCRETE 2010



Measured quantity This analysis PDG

K0 linesh g 020 ( MeV/?) 895.4 + 0.2 £ 0.2 806.00 + 0.25
csnape o (MeV/c) 46.5+0.3+0.2 50.3 + 0.6
parameters K (892)

rew( GeV/ie)~! 210505 2.72 £ 0.55

Form factor parameters v 1.463 £+ 0.017 £ 0.031 1.62 = 0.08

single-pole appr./ T 0.801 £ 0.020 £ 0.020 (.83 £ 0.05
( gie-p PP ) moal Ge‘-ﬂcﬂj 2.63 +0.10+0.13 no result
B(Dt — K ntetve)(%) 4.04 £ 0.03 + 0.04 £ 0.09 11+£06

B(D* — K~ ntetve) (%) 3.80 £ 0.04 £ 0.05 £ 0.09 3.66 + 0.21

B(DT" — K~ nte vejg_wm.e{%] 0.234 £ 0.007 = 0.007 £ 0.005 0.21 £+ 0.05

B(D" — K (1410)°% we)(%)  0.30 +£0.12 + 0.18 + 0.06 (< 0.6 at 90% C.L.)
B(D*+ — K5(1430)%*w.)(%) 0.023 £ 0.011 + 0.011 + 0.001 (< 0.05 at 90% C.L.)
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Exclusive V = -- Strategies

Analysis -1 T-P
Luminosity onpeak T (45) 422.6 b 349.0 fb'!
Number of BB pair events 464 millions 377 millions
g° evaluation (PP F (P +P, )?

Cut strategy q° dependent, cuts q° dependent, NN
Cut selection Loose v cuts Tighter v cuts
Signal efficiency 8% to 15% 6% to 7%
Background/Signal 11.5 6.3

B—n fv yield 11778 + 435 10604 + 376
Number of g° bins 12 6

Fit strategy 1-mode (x -nn')fv 4-modes

(x -x %0 -p 9 fv

Svystematic uncertainties

Full ganssian

+1o

Statistical correlation between both data sets 1s fairly low (<20%)

27
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Exclusive Vub

x10° «10°
e pns c:.; 20F " Data
3 18 B— n lv o —- LCSR
X S --- ISGW2
b 12 o 15 —
%w% ................................................... g .
N e ~ oL 1 |
& o )i - % T
T ——LCSR ! i |
.« daa BABAR | Errors too large 5| 1
2 preliminary to exclude predictions
q]_ — 5| I 1I0 E— 1|5 D 1 1 1 ] | ] 1 ] 1 |
Unfolded ¢’ (GeV?) 0 10 20
P (GeV?)

28
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Exclusive Vub

|le has a new preliminary branching fraction for B® — 7= ¢*,

B = (1.49 + 0.044,¢ + 0.075ys:) x 1074

rtial BFs are extracted in 13 bins of g?

ub| is extracted by two methods

@ In a model dependent way e.g. using LCSR 6%)%00»
.
L "
0.60 —3 &
[Vio| = (3.64 % 0.060¢ £ 0.005,5799 ) x 10 @%@f@%
o @
@ In a model independent way combining Belle and MILC data {30/ K
0,,.
2
|Viub| = (3.43 4 0.3351061 yst) X 1072 L

c.f. BaBar+MILC |V,| = (2.95 £ 0.31) x 103 arXiv:1005.3288v1 [hep-ex]

Slide taken from Kevin Varvell from Belle, at CKM2010 Warwick 29



Inclusive V with hadronic tag - Validation

o 3 o | 5
50001 E g
S £ § o
E S000F S
Signal depleted 7% SooeE 2000
sample 1000f 10005 1000
15 T T 1.5¢ 5 o 15—
g 0535 % 3 4 & & 1012 i4 8 " %s 1 i85 2z 2B 3 8 05 GE
m2 GeVic* Missing Momentum GeV/c
= — = S000C- = =
510099 (d) 2 7000E (e) 2 svoo;
Signal enriched ¢ soo0E 3000
Sample mon— ::E_ 10002
wowm B g raesn B R ammm =y
) 12H;i g 0 GE T iE & 5E 3 E oS aEriis sy aEdass
m2 GeV¥c* Missing Momentum GeV/c Missing Energy GeV

Good agreement between data and simulation in both subsamples
30
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Inclusive Vub with hadronic tag - WA limits

" b B f"‘u\“’i‘“h-“ These contributions could cause
Wh asymetries in Br between 5 M7 W
a
B- 33 D BY and B that may affect |V _| S ‘
Vi & 8100 ]
7 B [ B+ ]
. Xu U=J - + :
oo _ AT 1 ABBT — X, 1) s .
AT 7+ AB(BY — X,/v) . ]
Twa :®. Rt/ f :fraction of signal in fit region ; T
I fﬁ,’A 5 ::::|::::'::::'::::|::::|
- 2100~ My < 1.7 GeV/c> ()]
RT_1 CL (90%) £ | B
My <1.70, g° > 8 | 0.042+0.066+0.009 | -0.07 < ywa/T <015 § |
My < 1.55 -0.020+0.066+0.003 | -0.13 < ~vpa,/T < 0.09 50- .
Mx < 1.70 0.071+0.117+0.011 | -0.12 < yua/T < 0.26 |
(Mx, ¢°) p; > 1.0 | 0.109+0.157+0.019 | -0.15 < yua,/T < 0.37
{ ""5'""1:}'"'15"'2()'"25
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