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The LHC accelerator

« CMS integrated around 43 pb-' by the end of the 2010 pp run with an overall data taking

efficiency better than 90%

* LHC instantaneous pp luminosity already reached 2x1032 cm-2s-1

— CMS trigger paths frequently upgraded, to keep a tolerable rate of stored events

e Low p; dimuon triggers in 2010 optimized for Jhp and Upsilon
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Analyses shown in this talk use only a fraction of this delivered luminosity
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Microstrips (80-180um)
~200m?

SILICON TRACKER
CMS Detector .-
~1m? ~66M channels

Pixels

~9.6M channels

CRYSTAL ELECTROMAGNETIC
Tracker CALORIMETER (ECAL)
EC AL ~76k scintillating PoWO, crystals
HCAL
Solenoid

PRESHOWER

Steel YO ke Silicon strips
M Uons ~16m? ~137k channels

STEEL RETURN YOKE
~13000 tonnes

SUPERCONDUCTING
SOLENOID

Niobium-titanium coil AW ~ anllS ~
carrying ~18000 A { - \ FORWARD
S 8 " CALORIMETER
Steel + quartz fibres
_ HADRON CALORIMETER (HCAL) ~2k chignngls

Total weight : 14000 tonnes Brass + plastic scintillator MUQN CHAMIBERS

Overall diameter :15.0 m ~7k channels Barrel: 250 Drift Tube & 480 Resistive Plate Chambers

Overall length :28.7m

Endcaps: 468 Cathode Strip & 432 Resistive Plate Chambers
Magnetic field :38T

B-hadron reconstruction mainly exploits
eMuon detectors for semileptonic decays, especially at low pT
eSilicon Tracker detector for long lifetime and large mass reconstruction
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Events/GeV

Di-lepton invariant mass

Level-1 and HLT trigger capability and flexibility, allow to go down to
rather low masses and pr, especially for low pr muon triggers,
compatible with the (relatively) low instantaneous luminosities at LHC

startup

+ Stricter triggers now in place to limit storage rates.

GE p,(l)q) ; . "l T : PV g
10° 1y Y(1,2,3S) 10° - ‘";l ” Y(1,2,3S) .
10° _g :ﬂ/.lvmw.,\»/x \.A_\ I,,/r!\\—"hk 3

§ T Ay —'\-\-.w Z
i 10° £ " 1 =
10° - My, f\ 3
= - N f ]
10° = : : 107 & ] ) | ﬂ
= M- invariant mass : e+e- invariant mass | -
102 E = \ -
= CMS Preliminary 10 ! =
105 - CMS Preliminary 2010 “ow
L \s=7TeV, L, =40pb7 1 \s=7TeV, L =35 pb’ W ¥
E S 13
- | ol | Lol 1l 1 1 1 1 1 ’ll_i

1 10

+ 102 2
u'u- mass (GeV/c?)

f—

10 10°
e*e” mass (GeV/c?)

F. Palla - INFN Pisa

CTEQZ2010 - FNAL 19-20 Nov. 2010




Global muon

Global muon (outside-in):
starting from a stand-alone muon

a matching tracker track is found and a
global fit is performed combining hits

from tracker and muon system.
High purity

Low efficiency for low momentum muon

Muon identification
MUON SYSTEM

Tracker muon (inside-out):
Tracker track (pt>0.5 GeV,p>2.5 GeV)
is extrapolated to the muon system
(taking into account energy loss, MS
uncertainty) at least one muon
segment matches track in position.
Fake muon level high
Higher efficiency low momentum muon

Tracker muon

CALORIMETERS

PIXELS +
TRACKER

)
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Muon Triggers

* Two trigger levels
* Trigger requirements changing with
increasing luminosity:
— Single muons:
e pt> 3 GeV threshold at the startup

L1: hardware
muon system and
calorimeters only

e Gradually increasing (py> 7 GeV at L ~ 1031
cm2s1)
HLT: software — Double muons:

e L1 requirements only at the startup, no p;

matching of different :
threshold (not prescaled until 103" Hz cm-2)

sub-detectors.
Fast local tracker allows to go down to 0 quarkonium
reconstruction for muons pr in the forward region
o AtL ~ 103" cm=2s1ad-hoc strategies
adopted for quarkonia (combination of L1
and HLT muons, or HLT muon and track in
specific invariant mass regions... etc.)
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1T misidentification from Ks decays
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Excellent performance thanks to early detector
commissioning using cosmic muons in 2008 and 2009.
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Muon efficiency using Tag&Probe | /v
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Tracker performance well understood
+ Performance in agreement with the

simulation

+ Excellent level of detector alignment
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Tracker performance
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. )
J/P cross section INFN_
* Muons well within acceptance window . 900 [T
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4500 The acceptance is calculated by MC and depends on the assumed
400 Polarization scenario:

. isotropic
—350 . extreme values of A, (= £1) in the helicity frame (along the Q momentum)

CMS -\s=7TeV - L =314 nb"
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200
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Pseudo proper decay length
uloc1x

g]/lli — ny ) m]/lP/pT Ly, = a0 1a

» Decay length parameterization :
e Prompt : d-function
* Non-prompt : MC templates
all convoluted with a 3-Gaussian resolution
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Fraction of J/p from b hadrons
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Comparison with theory NN
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Similar selection of J/psi
Efficiencies from data (T&P)
Yields: MLL fit (3CB+ Linear)
Leading systematic from efficiency
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Comparison with theory and Tevatron
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B+ exclusive decays INFN__

B* = J/P K*

+ Analysis will benefit of the huge statistics from the 2010 run

CMS Preliminary
I T T1

— T T | T T | 1T | 1]

c-q-; 50:_‘*’;="'T°“"I Lot =280 nb” CMS DPS -2010/033

[0} B i

O 40_— ﬂ’- ]

% - Mass=5.280 GeV 2

Q . RMS=32 MeV i

3 30_— ]

Fit using three signal Gaussians + exponential -E 20:_ -
background 0 _l,_L ‘l_ ]
- r L T L[yl e

10 [T T T+ I

0:| Lol b + .

[ | I | | L1 1 | L1 11 | L 111 | L1 11
49 5 51 52 53 54 55
JWK mass (GeV/c?)

Similar analysis for B?— J/y K% and J/\p K™ ongoing

F. Palla - INFN Pisa CTEQZ2010 - FNAL 19-20 Nov. 2010
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CMS. )

Bs—J/p ¢ INFN__

B.-//1 ¢ candidate eve

S

250

CMS Preliminary

200
TFrajectories before vertex
fit
with p; > 0.3 GeV/c in the

Events / ( 0.0225 GeV/c?)

vicinity of the PV 150 —

Fit results:
Mgauss = 9-3670 + 1.2e-03 GeV/c? 100
Ogauss = 16.4 £ 1.2 MeV/c?
Nsignal =377 +£26 L1 = e e e AR o ] I 4* +
Ngg= 978 + 36 -t Lt
x?/ndof = 0.91 -

~ _IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
SN(S+B) = 10 215 52 525 53 535 54 545 55 555 b
S/B=0.4 JIP® mass (GeV/c?)
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Exploit kinematics of semi-leptonic decay due to heavy quark mass

+ Muon transverse momentum w.r.t. jet on average larger for b-quark
+ Fraction of events with b-decays extracted from a fit with simulated pr™ templates

AT x10° CMS Preliminary
......... . [TTT T T TT L UL LI L L LI L
Muon | - jet axis = i ]
< 6‘_ — b events ]
2 S T RS c events -
Trigger: pr™>3 GeV C - .
Ofﬁﬁ]e- me>6 GeV Tracks © 5 --- udsg events |
3 pT e . > - :
12 hits in Tracker clustered ab PYTHIA D6T
1Zo]<20cm with anti-kT, R=-0.5 i \s=7TeV |
0 Etet>1 GeV - LMC=0.1 pb" .
(excluding muon) 3r -
'B-hadron . ’
[CMS PAS BPH-10-007] | .
1T 23 45 6

pe' [GeV]

F. Palla - INFN Pisa

CTEQZ2010 - FNAL 19-20 Nov. 2010
20




3 "
%10 CMS Preliminary
(- B B L B L BN LU L
o) - ¢ CMS data -
D 3.5 - — Fit ]
o R . _
(- 3-_ e |- b template -
g) i Y s cudsg template ]
© 25| (s7Tev
Combination of templates : Ko E
from light quarks/gluons 1 .5F ° : =
in-flight decays and charm Bl S S * ’
decays. 1 : o .
Template from misidentified - T — (b) ]
hadrons validated with data 0.5k -
S D B i :

123 4 5 6
P [GeV]

[CMS PAS BPH-10-007]

Cross section definition oc=c(pp —b+X —u+X,p| >6GeV, || <2.1) = L

Cross section calculation INFN__

b-quark templates from MC,
validated with b-enriched data
sample

fo from fit
(44%1)%
Efficiencies (e):
Muon trigger ~82% (Data)

Muon reconstruction ~97% (MC)
Muon-jet association ~77% (MC)

Luminosity (£): 8.1 nb™

data

Le
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Differential cross sections

s ooy e 1200 l
) [ | =] cms data ] - [ [C=_] cMSdata Z
©) MC@NLO (CTEQEM, m_=4.75 GeV) — _ MC@NLO (CTEQ6M, m, =4.75 GeV)| -
S 103k MC@NLO scale variation (0.5-2) | — —~ 10001 .- MC@NLO scale variation (0.5-2) ||
= B PYTHIA (MSEL 1, CTEQ6LT) ] X i PYTHIA (MSEL 1, CTEQS6L1) i
— s . + - , 1
> 1 Js=7 TeV i = L \s=7 TeV .
+ L L |
= 102 T L=8.1 nb" a ’|‘ - L=8.1 nb"! i
’|\ § E L |
U I > 600 -
2 [ B & :
| 10 :'"":"%- E 1\ 400__ —
o - e . %
e | - 200
dg | = — g5
E oo b by I---I--I--I--:--I--I--I---I--I-E O T Y A S T T A SN SN SRS NN S S WU |
10 15 20 25 30 -2 -1 0 1 2

muon V
uo pT [GeV] [CMS PAS BPH-10-007] muonm

T (1.48 + 0.044. + O-Zzsyst e 0-16lumi) ;ub Measured visible cross section

OpyTHIA = 1.8ub
omcento = [0.847036(scale) = 0.08(my) & 0.04(pdf)] ub (MF=mr=pr)
Experimental uncertainties (15-20%) dominated by modeling of fake muons and underlying event
1]
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B jets cross section

By tagging B jets we can extend the cross section measurement
to large transverse momenta

+ Exploit secondary vertex reconstruction with silicon pixel detector
+ 50-60% tagging efficiency for pr=100 GeV with 0.1% background contamination

Different systematic uncertainties w.r.t. semi-leptonic decays

Particle Flow objects 0 7CMS simulation \'s=7TeV
clustered o F IS Id PP i
with anti-kT, R=-0.5 C [ Secondary vertex tagger :
Eviet>20 GeV -8 0.6} High purity s
ly|<2 b - N\
[CMS PAS PFT-09-001] o 0.5 \ |
(- C i
I'B-hadron o) o B
\' m 0_4 B ]
'0\ .sE E E
& 0.3F -
[ ——lyl < 0.5 ]
Secondary Vertex High Purity - B
At least 3 tracks associated 0.2r g —05<lyl<1.0 7
3D flight distance significance cut 0 1: ‘ ——1.0=<lyl<1.5 1
0.1% light quark contamination s . 15<Ivl<20
at pr=100 GeV 4 os yi<e®
CMS PAS BTV-10-001 ’ : 1 :
[ ! 0 20 30 40 50 100 200
[CMS PAS BPH-10-009] P (Gev)
-
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Number of jets / 0.25 GeV

Cross section definition
[CMS PAS BPH-10-009]

Cross section calculation

2
d Ub—jets .

N taggedf b Csrnear

dprdy

ejetebAPTAyE

Tagged sample purity f;

160 ?.'Y'.Sl.'?.’ﬁ'.i!‘.‘.i?.“?w; sonb” .T.F?.?.?I.T.‘?‘.{ > |CMS preliminary, 60’ \s=7TeV 0 e
1a0f” =20 | = Eﬂ?np,ate 15 . 95 —Data lyl<2.01 secondary vertex mass

- T I ¢ template 1 % T Emc E ~73%

120 Bl light template | & 0.8:— l E
ook 37=p,<56GeV § g — | Tagging efficiency ey validated

- x?/NDF =18.9/17 | - 0.7p : with pt-rel
80 ] % . 65 @datalemc=0.98+0.08(stat)+0.18(syst)
60 1 & f ] . .

X 1 2 osf ] smear = Unfolding correction
401 . - . [CMS PAS QCD-10-011]
ool R 0.4F Data / MC = 0.976 = 0.022-

F : A x*/NDF =1.2/3 ] Luminosity (£): 60 nb-"

%05 115 2 25 3 35 4 45 5 20 30 4050 100 200
Secondary vertex mass (GeV) P, (GeV)
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Results

\s =7 TeV [CMS PAS BPH-10-009]

" MS preliminary, 60 nb’

Experimental uncertainties (~20%)
dominated by b-tagging efficiency and jet

energy scale

MC@NLO uncertainties dominated by scale

~~ 1 T T T T T T T T ? E\
>R . Iyl <0.5 (x125) 7 S 5
0] 106 o 0.5<lyl <1 (x25) ] 2 4
-8. 10 E. » 1<lyl<1.5(x5) 3 O 3
Z10°E® R g, 0 15=lyl<2 - 2' 5
O_ 4 R ]
oH0*E W E g
T, Ny ] =
5 10°F NN E s 0
o 102k SRRy 1 1
2. 1ok CTEQEM PDF & NEN N N 2
_é 2 mp=4.75 GeV . I? 3 1
1¢ — MC@NLO [ AN
10_1; [ ] exp. uncertainty E: 2
[ Anti-k; R=0.5 PF : 1
10 E | | | | | 1 1 | | | | 1 IE O
20 30 40 100 200

b-jet P, (GeV)

40 GeV

INF
CMS preliminary, 60 nb" \s=7TeV
-~ MC@NLO + l<05 -
L e Pythia o 05=<lyl<1 |
[ [CJExp.uncertainty . 1<lyl<1.5
- (centeredonansatz) - 1.5< lyl<2 A
- T g 1
:—;:f.f.;.T.?.:::.::.;Tp'.jf.fg?f.'.::g-..-__-._.._.--0_,__6,_,_,_5_,_,_é,_.,_o _____ ]
K n ;-".““f.--:--! L] ."17-:::4.'!.:--. .‘-'“.‘;.;;;;Q"V"!"";i;--—
._.I;-"I;--;i;-ul;";ln Jﬂtr.rﬂ::-ﬂ.--nﬁ,_,_g,_;ﬁ, '--'|j- ,-.E,‘-,-.I:L- . ]
1l ! ! ! ! Lo oy
20 30 40 50 100 200

b-jet P, (GeV)

B Generally good agreement with Pythia above

B Shape differences with MC@NLO at large pr

variations (+40%,-25%) and b-quark mass

(+17%,-14%)

and forward region
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Ratio to inclusive jets

CMS preliminary, 60 nb’ \s =7 TeV

T MC@NLO - |k o PF; R= B-jets cross section ~2.3%,
0.1 Pythia Mti=Ky R=0-5 FF All jets cross section

- [] Exp. uncertainty .

i (centered on ansatz) ]E

L |

|

Jet energy corrections and
luminosity systematic

b-jet / inclusive jet
o
o
6]

0 R
L o 0.5=<lyl<1 i . g
y< - =eag i uncertainties cancel out
0.05 = 1 < <15 . . Pythia in per'feCt agreement in
:' ....... r!iI% ] measured range
0.05/ 152 i<z | —— Indicates shape discrepancies
A L s N ] with NLOJet++/MC@NLO ratio
O—'E';“ ) 1 1 1 1 Lo | 1 |
20 30 40 50 100 200
p_ (GeV)
[CMS PAS BPH-10-009]
CMS Inclusive jet:
CMS PAS QCD-10-011
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Prospects
Analysis of the entire 2010 data set on-going

+ many results expected:

« quarkonia production and polarizations in fine pt-y bins

« Xc and X(3872) production studies

» b/bbar correlated production to study production mechanisms

« B-hadron and B-meson production, like: B> J/YKs, Ab—=J/WA, Bc—=J/Pn

- - B A B R B R R B
NQ 45000 CMS Preliminary, \s=7TeV NQ 10* &= CMS Preliminary, \'s=7TeV
2 L . =40 ob™" > g L, = 28.39 pb" 3
o int = P g - ]
~ 40000 (0] — -

. I,I, - —
o nl<24 ~—
35000 ) o B lyl <0.5 .
» - d
5 30000 o =100 MeV/e C 10t pr () > 3.3 GeV/c -
= ~ - -
*! 25000 @ n .
QC) - .
20000 u>J - -
15000 102 =T —
10000 - 3
5000 i
PR TR TR AN SN S N NN TR SR S PE B TR TR S Y S S
11 1 I 11 1 I 11 1 I 11 1 1 I 11 1 I 11 1 I 11 1 1 I 11 1
O 85 9 985 10 105 11 15 12 26 28 3 32 34 36 38 4
w*u- mass (GeV/c?) W'y invariant mass [GeV/c]
No. J/psi: 43957+217
Mean J/psi: 3.095 +0.0001 GeV
No. psi(2S): 190081
Mean psi(2S): 3.628 + 0.0007 GeV
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Conclusions

Heavy flavour production at Vs=7 TeV investigated with several
technigues using data collected until Summer 2010 (up to 3 pb)

+ Quarkonia analyses allow first theory tests to be performed from 0 to ~30 GeV/
C.

» Statistical accuracy of ~2%, but systematics ~12% limited by luminosity.
Good agreement with theory models for prompt J/P production; prompt J/p
production not so well described by models we used.

+ Exclusive B-hadrons reconstructed in J/\p decay modes:
* Bs—=J/Ip¢, BE2J/PYK*
+ Semi-leptonic decays into muons between 6 and 30 GeV/c:
« Statistical error 5-20% with 8 nb-' and systematic error ~15-20%
« MC@NLO underestimates the cross section at low pt and central region
+ Jet cross section with secondary vertex b-tagging between 18 and 300 GeV
« Statistical error ~2% with 60 nb! and systematic ~20%
 Reasonable agreement with MC@NLO
The proton LHC run has delivered ~43 pb-1 data, which amounts to >1

Million J/y and ~100,000 Y(1S) decays to dimuons, more analyses in the
pipeline

F. Palla - INFN Pisa CTEQZ2010 - FNAL 19-20 Nov. 2010
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Production processes in p-p
LO:

Flavor Creation +« Flavour creation

b
Large NLO contributions:
+ Flavour Excitation

b + Gluon splitting

Gluon Splitting Test benchmark for perturbative QCD,
MC tools and detector performance

+ Long standing problems with lower energy data
resolved

+ Measurements could have smaller errors than
NLO QCD predictions currently available

Flavor Excitation — — — 1
Herwiqg 6.4
g GSP

|
o
o1
sjauueyo

FEX

o

100 1000
p; [GeV]

FCR

2 to 3 processes dominant at the LHC!
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Inclusive J/Psi cross section

Y (") Lo BR(/Y — ™) (nb/ GeV/o)

(GeV/c) (GeV/c) Ag=0 Ag"S =-1 ASS =+1 AMX=—-1 A =+41
ly] <1.2

6.50 — 8.00 7.29 763+030+£097  928+120 699+091 570+074  9.14+120

8.00 — 10.00 8.91 323+0.11+038  381+047 3004037 245+030  3.85+048

10.00 — 12.00 10.90 1.18 £0.05£0.14 1.35+0.17 1.10+0.14 0.93 £0.12 1.37+£0.17
12.00 — 30.00 15.73 0.116 £ 0.005 £ 0.013  0.130 £0.016 0.110£0.013 0.096 £0.012 0.129 £0.016

12 <|y| <16
2.00 —3.50 2.73 68.8+6.3+£13.0 504+9.9 84.6+19.0 50.5+9.9 84.5+19.0
3.50 — 4.50 4.02 46.1+27+65 37357 52.8 +8.4 33.9+52 56.4 + 8.8
4.50 — 5.50 5.03 28.6 £1.3+39 282+4.1 28.7 £4.1 20.8 £3.0 35.0£5.0
5.50 — 6.50 5.96 16.5+0.8+2.0 17.8+2.3 16.0+2.0 123+ 1.6 20.1£2.6
6.50 — 8.00 7.20 7.64 £0.30 £0.87 8.71+1.10 7.19+£0.87 5.80£0.71 9.19 £1.10
8.00 — 10.00 8.81 276 £0.14 £ 0.32 3.11+0.39 2.62 £0.33 2.18£0.27 324+041
10.00 — 30.00 12.99 0.182£0.010+0.021 0.204£0.026 0.173+£0.022 0.151+0.019 0.202 £0.026
1.6 <|y| <24

0.00 — 0.50 0.32 36.8+22+6.0 26.1+£45 46.5+ 8.0 26.3+£45 456+7.8
0.50 — 0.75 0.63 832+£45+153 59.5+11.3 105.1 £19.9 60.4£11.6 103.2+£19.3
0.75 —1.00 0.88 1023 £5.0£16.9 72.8£13.3 128.9 £23.7 751+£134 125.0 £22.8
1.00 —1.25 1.13 1219 £53+£21.1 87.1+14.8 1524 +27.1 91.11 +£18.2 146.2 £25.6
1.25-1.50 1.37 127.7 £5.6 £21.6 91.1£15.6 160.1 £29.3 96.2£17.7 1529 +284
1.50 -1.75 1.62 132.5£53+£219 94.7 £15.8 1659 £27.7 101.3 £ 16 157.8 £254
1.75—-2.00 1.87 1219+62+£179 87.4+13.6 152.1£24.7 93.6 =14.9 1439 +£23.1
2.00 —2.25 212 1252 +6.1£18.7 89.8 £13.9 156.3 £24.7 97.1+£14.9 147.3 £23.6
2.25—-2.50 2.37 963 +4.2+14.1 69.0 £10.2 120.5+18.1 743 £11 114 £16.8
250 —-2.75 2.63 96.4+7.7+13.0 69.8 £11.1 119.3 £18.6 748 £11.8 113.2+18.1
2.75 —3.00 2.87 779 £3.7£10.7 56.3 £8.0 96.4+13.9 60.3 £8.5 91.6 £13.1
3.00 - 3.25 3.12 73.7£35+10.0 53.8+7.7 91.2+13.0 57.6 8.3 86.5£13.0
3.25 —3.50 3.37 66.7 £32+88 485+6.9 82.8 £12.0 521+7.3 783 £11.0
3.50 — 4.00 3.74 496+1.7+7.1 37.0£55 60.6 £9.0 39.0£5.8 58.3 £ 8.6
4.00 — 4.50 4.24 39.7+14£50 30.0 4.0 473 +6.3 314+42 46.0x+6.1
4.50 — 5.50 4.96 245+0.7£33 19.3+£26 28.7+£4.0 19.6+27 28.2+39
5.50 — 6.50 5.97 126 +04+1.7 10.8+1.4 14.0+1.9 103+1.4 143+19
6.50 — 8.00 717 6.20£0.24+£0.74 570£0.72 6.61 = 0.84 5.13 £ 0.65 6.94 £ 0.88

8.00 — 10.00 8.84 2414+0.114+0.28 241£0.31 244 +0.31 2.04£0.26 2.64 £0.34
10.00 — 30.00 13.06  0.149 £0.008 £0.019 0.155+£0.021 0.148+0.021 0.132+£0.019 0.161 £0.023
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Prompt and non-prompt x-sec INFN

2
pr BR(J/p — pp™) - 7 (nb/ GeV/c) Y e —
(GeV/c) Ap =0 ASS = -1 AS° = +1 AKX = —1 A = +1 (GeV/c) (nb/ GeV/c)
ly| < 1.2 ly| < 1.2
6.5—10.0 376 £0.13 £ 0.47 463+060 345+045 263+034 479+t062 65—100 1.30 & 0.08 £ 0.19
10.0 —30.0  0.134+0.033+£0.016 0.161+0.044 0.1234+0.033 0.099 +0.026 0.164 +0.045  10.0 — 30.0 0.087 + 0.024 + 0.010
12 <]y <16 12 < |y <1.6
20—45 50.6 £ 3.6 + 8.4 364+6.5 63.6 = 11.6 36.3+6.5 63.1+11.4 20—45 8.67 £1.36 £2.71
45—65 184+0.7+24 17.3+2.3 19.142.6 13.3+1.8 227 +3.1 45-65 4.04+0.41+0.79
6.5 —10.0 3.85+0.15 + 0.44 4114049 3744045 2874034  467+056  65—10.0 0.98 +0.09 +0.11
10.0—30.0  0.116 +0.009 £0.014 0.127+0.018 0.1114+0.015 0.093+0.013 0.133+0.019  10.0 —30.0 0.065 = 0.007 + 0.008
16 <yl <24 16 <|y| <24
0.00 — 1.25 719+24+112 497+79 925+14.7 51.0 £ 8.1 903+143  0.00—1.25 431+159 +3.54
1.25 —2.00 116.2 + 3.5+ 16.8 80.8+11.9  149.14+220 867+128  140.7+20.8  1.25—2.00 11.0+1.8+4.2
2.00 —2.75 93.7+34+124 65.8+9.1 1188+163  727+100 1103+152  2.00—2.75 119+ 14+34
2.75 — 3.50 62.6+2.0+79 445457 78.8 4+ 10.2 49.1+6.4 72.74+9.5 2.75 — 3.50 101+1.1+16
3.50 — 4.50 374+1.1+49 274437 45.7 + 6.2 299 +4.1 428+58 3.50 — 4.50 7.19+0.65+1.25
450 — 6.50 152+ 04+2.0 119+1.6 18.0+2.4 126+1.7 171423 4.50 — 6.50 3.28 +0.24 +0.53
6.50 — 10.00 3.08+0.11 +0.37 2794035  336+042 2644033  337+042  6.50—10.00 0.95+0.07 +0.13
10.00 —30.00  0.093 +0.007 £0.012 0.092+0.014 0.0964+0.014 0.082+0.012 0.100+0.015  10.00 — 30.00 0.055 = 0.005 + 0.007
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