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Belle IT

* b—s(d)y, b—s(d) : FCNC process.
 Sensitive to New Physics.
* In general, inclusive B-X,,4y, B-X,,,# are theoretically clean but
experimentally challenging compared to exclusive modes.
 Many observables:
v' BF(B-X,y) : limit in charged higgs mass
v ACP(B_)XSV)
v' BF(B-X,y)/BF(B-X.y) : extract |Vtd/Vis|.
v' BF(B-X!) y

v Acg(B-XH t
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Three methods for inclusive analysis for B-X.,y.

Fully inclusive

» Subtract the on-resonance photon energy spectrum by the continuum spectrum.
 Free from the model uncertainty of hadronic system (X,).

» Generally, has large backgrounds.

* Lepton tag is sometimes used for background suppression and flavor tagging.

Sum of exclusive modes (semi-inclusive; pseudo-reconstruction).

» Reconstruct hadronic system (X,) as a sum of exclusive modes.
« Signal is cleaner than using the fully inclusive method.

* Model uncertainty of hadronic system; missing modes.
 Separation of X, and X;.

Recoil tag (full reconstruction).

 Fully reconstruct the other side B.
* Very low efficiency (<1%), but very clean (continuum bkg becomes negligible).
 Measurement in B frame. Access to flavor information etc.
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Status of B(B—-X,y)

Mode B Enin  B(E, > Emin) B (E, > 1.6) fully
CLEO Inc. [3] 3214+434+27t18 20 306 +41+26 327 +44+28+6 <— Inclusive
Belle Semi.[4] 336 4 53 & 4f>+~*ﬂ 2.24 - 369 + 58 + 46"" 4

~ —uﬁ+1 — LEEL4 150 sum of
BABAR Semi.[6] 335+ 197] 1.9 327 + 18135+ 349 + 2075013 :

exclusive

BABAR Inc. [7] — 19 367+29+34429 390+ 31+47+4
BABAR Full [§] 391+91+4+64 19 366+ 85+ 60 380+ 91+64+4 recoll
Belle Inc.[5] - 1.7 345+ 15440  347+15+40+1 tag
Average 355+244+9

c.f)theory B(B-X.y)=(3.15+0.23) x 10~

At present B factories, fully inclusive method (or sum of exclusive method) has
given most precise result, but they are already systematic dominant.

In the future B factories (with > 10 ab™"), recoil tag method will be most promising.

S. Nishida (KEK)
Sep. 8, 2010
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[Phys. Rev., D77, 051103 (2008)]

BaBar Analysis with 210 fb™

' ]  0.68 M tagged BB events with 0.3% full

| |
= 200 ++ (c) recon. efficiency.
= __|_L ous | *23% statistical error.
S L 88 « BB background subtraction using MC.
= 100 |- :"F; - | |
E r it T ~ 40| (a) -
(1] Bt G, signal
0 | | ! S — = / + BB
1.4 1.8 2.2 2.6 e 0
E, (GeV) ;
i
0 ! | A B
5.20 5.24 5.28
87591 mes (GeV)

1.6<E,<1.7 [GeV] charged B

By scaling the stat. error, 3% statistical error at 10 ab™".
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» Other B decays will be the main background source.
v' Decay of 1°, n : largest, but can be calibrated with control sample.
v' Other decay (w, n’, J/P)
v' Hadronic interactions of neutral particles in the calorimeter..

According to Belle inclusive analysis , %:mﬁ 5 to gormme
6-7% systematic error is assigned to 3 F :r 10
. . C From eta
B background (excluding 1°, n decay). £ 5090 ——_—
E = Bl 2coig

The effect might be less for full i Mo o
. . . . . = From continuum
reconstruction analysis, but still similar level :
(e.g. 5%) of systematic error is expected. 107
* 3% in “SuperB Progress Report” -
This might be adequate give current theory 10
prediction
B(B-X.y) = (3.15 £ 0.23) x 1074 " e 18 2 22 24 26 28 3
CM energy | Gel]
S. Nishida (KEK) Experimental Prospects for B—X,5y and B-X ¢ CkM2010 @ W7a rwick
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10

_ .0017 £ el
Acp(B-X,y) = 0.0042*9-05%7 g .
Acp(B-Xqy) = =0.1 " _~" black: w/ EDM
Acp(B-Xgqy) =0 4 constraint
Some New Physics models predict larger | AT (%)
asymmetry for B—X,y or B—X V. 2 )
g
» Signature of New Physics. E; g
 Useful to identify NP models b A
18 14 A2 10 -8 B Ab fd']l (Tn]
S. Nishida (KEK) CKM2010 @ Warwick
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Sum of exclusive modes method for B-X.y

Acp(B-Xy) = 0.002 + 0.050 £ 0.030  (Belle 140 fb™")
Acp(B-X.y) =-0.011 £ 0.030 + 0.014  (BaBar 383 M BB)

« Self-tagging (flavor tag is obtained from the reconstruction information).
e Suppression of B-X,y.

Most systematic errors are limited by the control sample statistics, and can
be reduced in the future.

Scaled 140 fb~! from Belle results:

dAcp(B-X.y) [@ 5ab™'] = +0.009 (stat) + 0.006 (syst),
dA-p(B-X,y) [@ 50ab~"] = £0.003 (stat) + 0.002 (syst) £ 0.003 (model).

 Sensitivity to O(1%) asymmetry.
 Question: how to estimate the model error due to missing modes?

CKM2010 @ Warwick
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Belle IT

Fully inclusive method for B-X_, Y

Acp(B—X.,qy) = -0.110 + 0.115 + 0.017  (BaBar 89 M BB)

 Lepton tag
v" Wrong tag due to mixing (9%), and lepton from non-B (3%).

« B-X,YIs included in the signal.
* By simple extrapolation, 1% statistical error @ 10 ab™’

error @
50 ab~! Now 10
£ « < 1% at Belle II.
%‘d : : » Generally speaking, 1% is somewhat
5. 2 L~ challenging (e.g. detector bias, fitting
0| — systematic).
i i « Recoil tag also useful for
: Acp(B—XsY), Acp(B— Xs+dy) .
™ m i) i} 4 2 o 2 i ] B 100
AT (%)
S. Nishida (KEK) Experimental Prospects for B—X,,y and B-X ¢ CkM2010 @ VX?)MICK
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B-X,Y : Measurement of |Vtd/Vts|
Challenge: huge backgroud from b-sy

x 107
T 2500 ud
> - * b— sy penguin
S 2000 [ l — B-K%y >/ peng
TE 1500 — // B-X.y - y
> 1000 E_ - B-*Xdy
500 |
:I .
% 1 2 3 4 5 u,d .
M(Xs/Xd)(GeVic?) b—dy penguin
5 Y 3
To suppress b—-sy
 Sum of exclusive methods. “a i
« Strangeness tag (find K in events). b—dy annihilation
S. Nishida (KEK) Experi P for BuX 4 BoX_ .t CKM2010 @ Warwick
Sep. 8, 2010 xperimental Prospects for sigy an s/d 11
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MC study for b—dy (Belle II)
summing up 2 to 4 pions including up to 1 7% for M(X,) < 2.0 GeV

5ab™’

|_A RooPlot of "Mbc"_| [_A RooPlot of "Mbc"_]

Emm}

7000

b-dy
b-sy

b—-dy
signal MC

G000

|:..:|||'|‘-||'||-—|.”-i|||||||||.||

| L 1 1 1 1 1 1 Lo | L L 1 1 1 1 1 1 I 1 1 1 1 1 1 I 1 1'..“_\.'.
523 524 525 526 527 5328 529 53 82 522 5.24 5.26 K78 "3
Mbc Mbc

N

(4.2 +0.2(stat) + 0.9(fit)) x 10® events

5% statistical error @ 5 ab™’

In this study, mainly from 20% systematic error

b—sy normalization.

CKM2010 @ Warwick
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BF (B-Xay)

Super
KEKB
» uest for BSM

BaBar 471M BB [arXiv:1005.4087]
B — Xd";‘ B — X.q'}' @ 5 I s ianteintatantesie L
B - ntm B - Ktm = () - g ooek ]+
BT — wtaly BT - K*ta'% 2% 2 sobl |
Bt wwtn aty Bt 5> Ktnta & o g o '

B“::' — ataaly B‘::' — Kt nly 155: 20
B s ata atny B 5 Ktnntnn 2
BT s ata ntay BT - Kto—nrnly 19| 2
BT — ?:"'-r;r“; BT — K"'m- s 10
%E-DE -0.1 0.0 |:|1 {Il.-E 50.2}.‘ 543 524 5.2% hA6 52? E.EE:IS..EEI
AE(GeV) Mgs (Gewic?)
BF(B-Xy, 0.5<M,,<2.0) = (9.2 + 2.0 + 2.3) x 1075,
BF(B-X.y, 0.5<M,.<2.0) = (23.0 + 0.8 + 3.0) x 1075,
Vtd/Vis| = 0.199 + 0.022(stat) + 0.024(syst) + 0.002(th)

Key issue in the future: reduction of systematic error

S. Nishida (KEK) CKM2010 @ Warwick

Sep. 8, 2010
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TABLE 1II: Systematic errors on the measured partial and
inclusive branching fractions B. Systematic errors that do
not cancel in the ratio of rates are marked with (*).

A large part of the systematic error

Systematic M(X.:) M(X4) ..

Error Source 0.5-1.0 1.0-2.0 0.5-1.0 1.0-2.0 comes from MISSINg modes or

Track selection 0.3% 04% 03% 0.4% fragmentation_

Photon reconstruction 1.8% 1.8% 1.8% 1.8%

7 /n reconstruction  0.9% 1.1% 14% 1.6%

Neural network 1.1% 49% 11% 4.9%

B counting 0.6% 0.6% 0.6% 0.6% e These will be improved by statistics
PID (*) 20% 20% 20% 20% .

Fit bias (%) 01% 09% A49% 6.5% (e.g. more reconstruction modes),
PDF shapes (*) 23% 06% 3.7% 34% but iny s“ghtly

Histogram binning (*) 0.8% 02% 1.8% 1.8% . . .

Background (*) 0.8% 12% 59% 7.0% » Calibration using B_)Xsy may help ?
Fragmentation (¥) = 3.3% _

Signal model . 5.8% .
Error on partial B 4.0% 9.0% /9.3%

Missing > 5 body 9.6%
Other missing states 7.5%
Spectrum Model 1.8%

Error on inclusive B 4.0% 16.2% Q\Qn

CKM2010 @ Warwick
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Another possibility: full reconstruction + strangeness tag

Strangeness tag : not so straightforward

« Will fail for Kg—»1010, K| : 33% of K wrong tag
« Barionic decay (A:ok, but = ?) Eggﬁ/"g 00
. o
* sshar popping (e.g. B-KKy) Error as a function of luminosity L/ optimistic)
Elﬂlll!' F— = I I g
3 ofo L 0,=50%
A study at SLAC-R-709 “The Yl e
Discovery Potential of a Super B § [ vl
Factory” 7 IS 00,7 30% | |
« Semi-leptonic tag is assumed. " g )
* 10-20% for |Vtd/Vis| @ 10 ab™". 4 IR
* If full reconstruction is necessary, = [ T b
need one order of magnitude 2072 R
more statistics (program @ 50 Te
ab_1) DEI B IE.EI B I3 - IE.EI ~ IAI Ing[ﬁ]ﬁ[ﬁ]q

10/ab  50/ab

CKM2010 @ Warwick
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Inclusive B—Xgs/q ¥

» More challenging than B-X_y (two orders of magnitudes lower B.F.).

» Branching fraction, forward backward asymmetry etc. (similar to exclusive
B—K* {f).

* “theoretically clean” compared to the exclusive mode.

» Study possible only in e*e™ B factories.

So far, all the analyses at BaBar and Belle are based on the sum of exclusive
modes method.

S e ] R S i
B— K'{' B —» X L'
(Feldmann CKM2008) Huber et al 2008)
i e A e MMLO + QED
LIS ' ' '
1 ’ -"-"'_:E 11
> , 05
_%::_',ﬁ dA [ dg* "
i {ﬁ__,;.-:' A 3 101
g A8 fdg" .
— 1,11
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, LLG

g%, =3.5+0.1 GeV?

CKM2010 @ Warwick
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Belle 605 b~ result [LP09]
g ELLE 605fb- 8 140 BELLE 605fb-"
S S
< 106 S 30
P @ 10 sgnf
E sgnf. E 4
@ (0
60
40
M(Xs)<2.0 GeV b 1.0<M(Xs)<2.0 GeV
83 821522 523 524 5.25 5.26 5.27 5.28 520 53 877521522 523 5.24 5.25 5.26 537 5.28 538 "33
M,. (GeV/d) M,. (GeV/d)

238.3+26.4 + 2.3 events

B(B — X,L*(7) = (3.33 + 0.80 *01%) x 107

cf) SM Alietal); Boy = (4.2 +0.7) x 107°
Cy sign-flip (Gambino et al): Bc..p = (8.8 + 1.0) X 10-6

CKM2010 @ Warwick
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Belle IT

_ 6 p10° o 0.7510

nw [ o -

X f - ¥

% 5L = 0.6 5 (log-scale)

@ f o a |

E [ > 05 u1u‘-‘5—

- 4 ~ T :

= m £

= f — 0.4

v 3 [ m L 15 = s

>/<r :T © ﬂ3 o (Gevic)®

@, FT

m [ 0.2

'U 5
1F ‘ - 0.1 I i
ﬂ:....i....I...I...I...I...I...I l[]....I....I....I....q....l
04 06 08 1 1.2 14 16 1.8 2 5 10 15 20 25

Mass(Xs) (GeV/c?) o (GeV/cH?

* So far, M and g? dependence for a few bins are obtained.

o Still statistics dominated.

« Main systematic error sources analysis improves with
v’ assumed K&, K* fraction (6%) statistics

v hadronization + missing mode (5%) < comparison with Xsy

CKM2010 @ Warwick
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Estimation in arXiv:1008.1541

Sum of exclusive

X

Recoil Mass
BABAR (425 fb—1) FuperB (75 ab—!) /
Observable g~ region |Stat. Sys. Stat. Sys.|Stat. / ?ﬁfb Smt /Eﬁ.b
[GeVZ/ci] | SE SE RM RM RM
alB/B all 0.11 0.056 0.26 0.06|0.008 0.,03-0.05 0.019 0.03-0.05
alB/B 0.1-1 0.29 0.07 0.69 0.07)10.022 0.04-0.06 0.052 0.04-0.06
alB/B 14 0.23 0.06 053 0.06|/0.017 0.03-0.05 0.040 0.03-0.05
aB/B 41-7.84 0.18 0.06 043 0.06|/0.014 0.03-0.05 0.032 0.03-0.05
aB/B 10.24-12.96( 0.31 0.07 0.73 0.07|0.024 0.04-0.06 0.055 0.04-0.06
alB/B =>14.06 |0.29 0.07 0.69 0.07(0.022 0.04-0.06 0.052 0.04-0.06

(hadronic uncertainty ~10% not included)

Measurement with a few % precision possible at 75 ab™

CKM2010 @ Warwick
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B Xs/q 0l

Super
KEKB
» uest for BSM

Next Step: Forward-backward asymmetry

But, results & feasibility study exist only for exclusive modes:

exclusive K*it

—

opposite sign convention

7\I Illl\ II| 111
0 2 4 6 8 10 12 14 16 18 20
q°(GeV?/c?)

wrt B factories

LHCb, 2 fb' |

. L
o 2 4

0.6
Arg °F

04
0.2
0
-0.2
V%7 "% & 10 12 14 16 18 20
g? (GeV?/c?)

LHCb 2 fb™1: 13%
LHCb 100 fb™1 : 2%
Belle 50 ab™! : 5%

S. Nishida (KEK)
Sep. 8, 2010
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* Forward backward asymmetry for inclusive modes
* No estimation of forward backward asymmetry for inclusive mode.
* One order of magnitude more luminosity is necessary compared to
exclusive modes (?)
» Considering the theoretical precision, not competitive to exclusive modes at
early stage.
« X,/ with recoil method
o X4t

CKM2010 @ Warwick
21

S. Nishida (KEK)

Sep. 8, 2010 Experimental Prospects for B-X,qy and B-X4 ¢



D Super
Summary ())xék,

 Recoild tag method is promising for B—X.,y.
v OBF(B-X.y) ~ 6% @ 50 ab™! (Belle2); maybe less.
v OBF(B-X) ~ 3% @ 75 ab™! (SuperB)
v'Theoretical prediction

* Less than 1% precision for A-p(B-X,Y)
v OAp(B-Xy) ~0.005 @ 50 ab™! (Belle2)
v 8Acp(B-Xgsg¥) ~ 0.01 (?)

« Sum of exclusive modes for X,y, X .
v Hadronic uncertainty, missing modes are the issue.
v' Calibration using B-X.y.

* Many of them are quite challenging, but only possible at B factories.
v'Need (MC) study.

CKM2010 @ Warwick
22

S. Nishida (KEK)

Sep. 8, 2010 Experimental Prospects for B-X,qy and B-X4 ¢



D Super
D KEKB
Belle I 5 uest for BSM

Backup

CKM2010 @ Warwick
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BaBar B—Xdy

TABLE II: Signal yields (Ng), efficiencies (€}, partial branching fractions (PB), inclusive branching fractions (8) and the ratio
of inclusive branching fractions for the measured decay modes. The first error is statistical and second is systematic (including
an error from extrapolation to missing decay modes, for the inclusive B).

M(X:)05—-1.0 M(X;)05—-10 M(X.)1.0—-20 M(X4)1.0-20 M(X.)05—-20 M{X;)05-20
Ng 804 + 33 3+9 990 + 42 56 + 14 - -

¢ 45% 3.1% 1.6% 1.9% - - [arXiv:1005.4087]

PB(x107%) 19+1+1 1.2+ 0.3%0.1 66 316 32408105 - -
B(x107%) 3BLE21L2 1.3+ 0.3+01 192 +=8+29 79120422 230 £8 30 9.24+20123

EXbvd) 0.033 + 0.009 + 0.003 - 0.040 + 0.009 + 0.010
. . _— e TABLE III: Systematic errors on the measured partial and
& 200 72 s00n ki inclusive branching fractions B. Systematic errors that do
a.. 3 i (b) ] not cancel in the ratio of rates are marked with (*).
£ 160; § 400 5.
= ok . 3005 Systematic M(X.) M(X,)
; : Error Source 0.5-1.0 1.0-2.0 0.5-1.0 1.0-2.0
sof 200 Track selection 03% 04% 03% 04%
SR . Photon reconstruction 1.8% 1.8% 1.8% 1.8%
40+ 100- 7" /5 reconstruction  0.9% 11% 14% 1.6%
\ Neural network 1.1% 49% 1.1% 4.9%
R ¥ RN WY R R B R R TR TR B counting 0.6% 0.6% 06% 0.6%
Nigg(GeVic?) PID (*) 20% 20% 20% 2.0%
g 2 B TS Fit bias (*) 0.1% 0.9% 4.9% 6.5%
§ S 1 : PDF shapes (¥*) 23% 06% 3.7% 34%
£ £ Histogram binning (¥) 08% 0.2% 1.8% 1.8%
d i Background (*) 08% 1.2% 59% 7.0%
Fragmentation (¥*) Z 3.3% : 5.1%

Sizgnal model - 5.8% - 6.0%
Error on partial B 40% 9.0% 9.3% 14.2%

Missing > 5 body 9.6% 18.2%

_ : : Other missing states 7.5% 15.3%

03 02 -01 00 01 02 522 5.23 5.24 525 5.26 5.27 5.28 5.29 Spectrum Model 1.8% 1.6%
AE(GeV) Nles (GeVic?) Error on inclusive B 4.0% 152% 93% 27.7%

S. Nishida (KEK)
Sep. 8, 2010
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mMXxs_gen kstll
I g |
Entries TBE1855
= Mean 09091
— RMS 0.0BB8
350 —
300
- 4+10% events in
250
200
150—
- non-resonant
100 — ¥ "
50—
% "5 41 45 2 25 3 3.5 a

M{Xs) (generator info.)

CKM2010 @ Warwick
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Table 13: Results of the simultaneous fit to the 605fb !

of B — X £He

sample and 605fh ]

of B — Xge=uT sample. signal vield (Nsg), significance, total signal efficiency e (including the
fraction of X states considered in this analysis) and branching fraction (B).

Mode Niig Significance e (%) B(x 107%

B— X.etew 1216+193+20 7.0 Qdﬁium*ﬁi‘ 3.61 £0.57 e
B— X.utyu~ 1185+173+15 7.9 2.75 + 0.01 FB& 3.28 + 0. 18—8 Ig
B— Xt 2383+264+23 10.1 2.66 £ 0.001 55 342 +£0.38%5 Ef,

Tahle 14 Bin-by-Bin 1{=~sult~=. of the simultaneous fit to the 605fb !

of B — X ti

sample and

605fb ! of B — Xze™ pu™ sample. ‘:rI"rml vields (Nsig), signal efficiency (¢) and Branching fractions
(B) for each bin of My,, My+,- and g°.
hin N, Significance € (%) B(x 107%
My (GeV [e%)
= [0.4, 0.6] 1044 +£11.5+ 1.8 12.6 8.58 + 0.011{4% D4ﬁiﬂﬂf3§i§§
— [0.6,0.8] 04+30+0.2 0.3 3.92 £ 0. u4:3 2 0.00 +0.03 0%
= [0.8, 1.0] 79.0 +11.6 £ 0.5 8.5 3.96 £ 0.01°03  0.76 £0.1170%
= [1.0,1.4] 23.7 +10.5 +0.3 2.4 1:11&1)1*” 45 0.53£0. 23‘335
— [1.4,2.0] 32,5+ 16.5+ 0.9 2.0 1.01 + 0.01101%  1.23 + 0.6270-13
q-((GeV /c*)?)
= [0.04. 1.0] 36.1 £ 7.8 +0.1 5.6 lﬁﬂiﬂﬂlrﬁéi 0.69 + 0.15 5‘;5;
— [1.0,6.0] 74.0 + 153 £ 0.4 5.4 2.85 + 0.01 }} 0.99 4 0207 1
= [6.0, 14.4] 64.9 + 16.6 + 0.3 4.2 1.89 + 0,017 1.31 +0.337 02
= [14.4,25.0] 2.8 +11.0+2.3 6.5 7.26 + G.ﬂzt?_?_‘{ 0.33 + 0.067) 2

S. Nishida (KEK)
Sep. 8, 2010
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Source X.etew X,puTp
Signal Gaussian shape +0.3 40.1
J /i a(285) peaking background 12 +0.9
Higher ¢ peaking backeround +0.9 +0.9
Hadronic peaking background J[Hj_ *:;i
Self Cross-feed error +0.1 +0.1
Signal vield total 216 +1.3
Tracking efficiency +3.6 +3.6
Lepton identification efficiency +2.1 12,2
Kaon identification efficiency +0.4 +1.0
m— identification efficiency +3.4 +3.0
K¢ efficiency +0.9 +0.9
7" efficiency +0.5 +0.5
R cut efficiency +5.3 +2.6
Detector model subtotal +7.6 +6.0
Fermi motion model 13 06
B(B— Kit6) L6.0 16.8
B(B— K*(7f™) +6.8 +6.8
"t Y tranaits —6.8 —7.1
K*-X, transition I o
Hadronization +5.8 +5.5
Missing modes v +1.7
Signal model subtotal BT b5
Monte Carlo statistics < 0.1 < 0.1
BB counting +1:4 +1.4
F13.6 131

Total Ty —148
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Su
B—Xs/d € @)

BABAR (425 fb—1) SuperB (75 ab™!)
Observable g¢° region |Stat. Sys. Stat. Sys.|Stat. SVs. Stat. SVs.
[GeVZ/c!] | SE SE RM RM| SE SE RM RM

aB/B all 0.11 0.056 0.26 0.06|/0.008 0.03-0.05 0.019 0.03-0.05
aB/B 0.1-1 0.29 0.07 0.69 0.07)0.022 0.04-0.06 0.052 0.04-0.06
aB/B 14 0.23 0.06 0.53 0.06|0.017 0.03-0.05 0.040 0.03-0.05
aB/B 4-7.84 0.18 0.06 043 0.06|0.014 0.03-0.05 0.032 0.03-0.05
aoB/B 10.24-12.96| 0.31 0.07 0.73 0.07(0.024 0.04-0.06 0.055 0.04-0.06
aB/B =>14.06 |0.29 0.07 0.69 0.07)0.022 0.04-0.06 0.052 0.04-0.06
Rx, all 0.21 0.06 0.50 0.06|0.016 0.03-0.05 0.038 0.03-0.05
Rx, 0.1-7.84 |0.25 0.06 0.58 0.06(0.019 0.03-0.05 0.044 0.03-0.05
Acp all 0.06 0.01 0.14 0.01]|0.004 0.005-0.008 0.011 0.005-0.008
Acrp 0.1-7.84 [0.07 0.01 0.16 0.01({0.005 0.005-0.008 0.012 0.005-0.008
Ar all 0.05 0.06 0.12 0.06|0.004 0.03-0.05 0.009 0.03-0.05
A 0.1-7.84 (0.06 0.06 0.14 0.06(0.005 0.03-0.05 0.011 0.03-0.05
He 0.1-1 0.17 0.04 040 0.04|10.013 0.02-0.03 0.030 0.02-0.03
Hi. 14 0.17 0.04 040 0.04|0.013 0.02-0.03 0.030 0.02-0.03
Hi. 4-7.84 0.13 0.04 0.27 0.04|0.009 0.02-0.03 0.021 0.02-0.03
Ha 0.1-1 0.22 0.06 0.51 0.06|0.016 0.03-0.05 0.039 0.03-0.05
Ha 11 0.22 0.06 0.51 0.06|0.016 0.03-0.05 0.039 0.03-0.05
Ha 4-7.84 0.15 0.06 035 0.06/0.011 0.03-0.05 0.026 0.03-0.05
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