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Detectors

Muon Detectors Tile Calorimeter Liquid Argon Calorimeter
|

Toroid Magnets Solenoid Magnet SCT Tracker Pixel Detector TRT Tracker

The Compact Muon Solenoid (CMS)

SUPERCONDUCTING CALORIMETERS
COIL ECAL Scintillating PoWO , HCAL Plastic scintillator

—__— | copper
| rpsamssess sandwich

Total weight : 12,500t
Overall diameter : 15 m
Overalllength :21.6m |
Magnetic field : 4 Tesla

IRON YOKE

TRACKERs

Silicon Microstrips
Pixels

— “ strips
Drift Tube Resistive Plate Cathode Strip Chambers (CSC)
Chambers (DT) Chambers (RPC) Resistive Plate Chambers (RPC)

Inner Detector: PIX, SCT and TRT, pT > 0.4 GeV, [n]| <2.5 ¢ CMS has a similar design with stronger magnetic

Run2: new IBL 25% improvement of time resolution with

respect to Runl.

Muon Spectrometer: triggering (| n|< 2.4), precision
tracking (|n|< 2.7).

B-physics: ~100 to 200 Hz trigger budget.
27/03/2023

field.

 Muon Spectrometer: triggering (| n|< 2.1), precision
tracking (|n|< 2.4).

* B-physics: “100Hz out of 1kHz total budget.
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3 | ATLAS Preliminary | T
E - Commissioning Data 2022, /s = 13.6 TeV, 3.1 fo~' _
= 105- low-M ¢ iﬁi mgnIﬁi? P (1) PR (u2)
" w 11GeV 6GeV |
2 i e e ]
Data Collection £ B W oo oo
Lu1045— 4GeV 4GeV
* Unlike LHCb, ATLAS and CMS operate our 109
detector at high instantaneous luminosity ;
without dilution and a lot of trigger 102
: : 2 6 8 10 12
bandwidths have been allocated to high-pT Miat. o) [GeV]
physics programs (e.g. Higgs, BSM searches). > 2500F ATLAS Brbiminay T TS
_ . . . ] ] E - Data 2022, Vs = 13.6 TeV, 6.8 fb ]
* With higher luminosity we have increasing % 2000 Full BphysDelayed Sream
difficulties collecting low-pT events within the £ o — "i%"i:“ i

bandwidth budget.

e ATLAS introduced topological triggers to keep
lower thresholds and stay within the 500
bandwidth budget.

1000
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+ other B, selections

_ P)p,n,) > 10 GeV ]
+ Dimuon selections —

1 1 | 1 1 1 1 I 1 1 1 1 | 1 1 1 1 I 1 1 1 1 | 1 1 1 1 I 1 \_
5200 5300 5400 5500 5600 5700
M(u 1 KK) [MeV]
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CMS /|

meson

* 5 sigma+ observation of double-Dalitz
decay n - WU
e Data from high-rate low-pt muon

triggers saving only HLT-level info,
corresponding to 101 fb™* (2017+2018).

— (0.9 £ 0.1 (stat) £ 0.1 (syst)) x 1073

3211
e Using world average:

B(y — 4u) = (5.0 + 0.8 (stat) + 0.7 (syst) 0.7 (B)) x 1077

* Branching fraction is higher than
predicted but within uncertainty.

First observation of the rare 4\ decay of the n-

Candidates / 7 MeV
()]
o

BPH-22-003

)

L B ]
C CMS -.-.- Signal n — 4u _
— o,  meees Background ]
Preliminary S+B .

+ Data

72/ ndf = 68 / 60
N, =49.6 +8.1

P AU Y2V YT SN NS S NSRS SN NS SN NS S RS

- <+
—— ' -

{

05 055 06 065 07 075 08 085 09
m,, [GeV]



http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/BPH-22-003/index.html

CMS

* Integrated luminosity of 140fb™.

* The relative uncertainty is reduced from 23 to 11% compared

with previous CMS measurement.

B(B) — utu~) = [3.83%03

(stat) 312 (syst) T3 (fo/ fu) | x 107,

_ +0.23 +0.
T = 1.83 75, (stat) * (qyst) ps.
CMS +0.44
BPH-21-006 s 3.83 7,
LHCDb +0.48
PRL 128 (2022) 041801 —_ 3.09 4,
ATLAS+CMS+LHCDb +0.37
BPH-20-003 - 2.69 735
ATLAS 0.8
JHEP 04 (2019) 098 " 2. 8t07
CMS +0.72
JHEP 04 (2020) 188 - 2.94 "¢
LHCDb 0.7
PRL 118 (2017) 191801 . 3.0 to.s
SM Prediction
Beneke et al, JHEP 10 (2019) 232 o "T" o 3..66. i|0'.14.
1 2 3 4 5

27/03/2023

B(B? — u*u’) [10°]

Submitted to Phys. Lett. B

easurement of the B®. - u*u~ decay properties

0.6

x1 o—9 CMS | 140 fo' (13 TeV)

— 0.4
3.

+

=3
o

1)
Sal 0.2F i

1107

—

B(B] - uw)
CMS is about 1.2 S.D. higher than LHCb
Some tension with previously combined result


http://cms-results.web.cern.ch/cms-results/public-results/publications/BPH-21-006/index.html

Submitted to Phys. Lett. B

easurement of the B®. - u*u~ decay properties

M .
(B:PH-§1 -006 <€ = <1.9 Banl-Ill-g-oos - 1.837 %
LHCb
PRL 128 (2022) 041801 € " <26 IP_I!-II_(1:22 (2022) 041801 ' - ' 2.07 = 0.29
ATLA MS+LH i
BPH_ZD_OSU;'C S+LHCb n <1.9 CMS+LHCb Combine \ - , 1.91%%
ATLAS
JHEP 04 (2019) 098 <€ " <2.1 .ﬁﬁsm (2020) 188 - ' 1.70 t%.?tll
CMS
JHEP 04 (2020) 188 < " <36 L—F!;'_%E (2017 191601 ! - 1+ 2.04 = 0.44
LHCb .
PRL 118 (2017) 191801 € " <3.4 S(g' )Predlctlon T 1.616 = 0.010
SM Prediction 1 03 + 0 05 ] ?’H ] | 1 ] ] ] | ] ] ] ] | ] ] ] ] | ] ] ] ] | 1 ] ] ] | ] I
Beneke et al, JHEP 10 (2019) 232 T Yo = V- 0.5 1 1.5 2 25 3
1 L I | | 1 L | | 1 L | | 1 L L | | 1 L I | | 1 L | | | 1 L | | | 1 L I | | O + -
_2 1 0 1 2 3 4 5 T(BS — ww) [ps]

BEB® — wu) [107]

The main challenge with B®>pu is the combinatorial background.
It will require more data and analysis improvements to reach discovery level.

27/03/2023 Moriond QCD 6


http://cms-results.web.cern.ch/cms-results/public-results/publications/BPH-21-006/index.html

CMS,

fraction ratio f./f, on B meson kinematic variables

f,/f,

e 2018 Data - an integrated luminosity of
61.6 fb™1.

* The f/f, ratio is observed to depend on
the B p; and to be consistent with

becoming asymptotically constant at large
pr- Compatibly with unity.

* Efficiency-corrected yield ratio R, no
significant rapidity dependence is
observed but strong variation is observed

in the 12 <p.< 18 GeV range, followed by a
flat trend.

0.8

o
e

Submitted to PRL

Measurement of the dependence of the hadron production

CMs

L=616f" |l
\’§=13TeV L

i H E

¢ Data; lyl < 2.4

— Average

LA

12<pT<70 GeV

CMS

L ¢ CMS data; lyl<2.4
- —Average for p_>18 GeV

08 { LHCbdata;2<y<4.5

L=616f" |}
s=13TeV |}

M|

12<p_r<70 GeV

PR T R T A N S T N

1 |y|



http://cms-results.web.cern.ch/cms-results/public-results/publications/BPH-21-001/index.html

CMS,

* Two decays are observed with > 5 S.D. with
integrated luminosity of 103 fb™2.

* Branching ratios measured for the first time:

r _ B(BS = p(29)KS)
* B(BY— p(2S)K?)

R I _Is B(B) — 9 (25)Kg) _
“fa fa B(BY — ¢(25)KY)

- BB = ¢p(2S)Kdntm)

-~ B(B®— ¢(25)K?)

* the observed decay can be used to study dynamics
of the intermediate states of B> (2S)Ko. .

= (3.33 4+ 0.69 (stat) £ 0.11 (syst) = 0.34 (£, / f4)) x 1072

(0.69 +0.14 (stat) + 0.02 (syst)) x 1072,

R — 0.480 + 0.013 (stat) 4 0.032 (syst).

?'I'.'lﬂ'

27/03/2023 Moriond QCD

Eur. Phys. J. C 82 (2022) 499

Observation of BO—>(2S)KO "™ and B, - (2S)K® decays

CMS 103 fb™ (13 TeV)
o | t Dat
ata
= . .
o 10 — Fit
7 — - B signal
% ----- Bg signal
Re] —
5 102 b Comb. bkg.
c 3
8 i
L +++++HT i t
- /
DAY \ i
103—.1.|J..L|l...|‘.\..ll...J. L
5.20 5.25 5.30 5.35 5040 5.45
m(y(2S)K?) [GeV]
CMS 103 fo' (13 TeV)
= F
7 500 _ _ g% signal
@ - 0 (I —
1§ 400 -~ B> y(29)KK T
el —
_8 300 [ Comb. bkg.
© :
O 200
100 F oo sdsssnbin
L " e
O SRR i i S S S A RS '.;:\'/1' ISy 0o 1y
510 5.15 5.20 5.25 5.630 5.35 5.40
m(y/(2S)K87r+zr) [GeV]
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http://dx.doi.org/10.1140/epjc/s10052-022-10315-y

i1 CMS-PAS-BPH-21-003 Coming Soon

3

ATLAS

Dbservation of new structures in the J/U-J/P mass EXPERIMENT
spectrum

e Studies were motivated by LHCb discovery of resonant-like signal X(6900) in di-
J/U spectrum.

e Observation of the X (6900) structure is confirmed.
135 fb~' recorded with the CMS 139 fb~"recorded by ATLAS

MS _Preliminar 135 fb! (13 TeV 2 400F" ST ™ ! T

:d>_) 180 __C‘ T ‘S L L | 'y' LA DL L I( T '__) 8 : ATLAS — S|g + Bkg :

E 160 = t Data —Fit E S 300 /s =13 TeV, 140 fo” — Background 7

% Jan - = BW1 ' BW2[X(6900)] - o [ di-J/y --- Bkg. wlo Feed-down ]

o) - - -~ C o Y ]

,_8 120 ;_ min BW3 — BaCl(ground _; % 200 — i Slg wio Int.

g 100 - 3 o F Sig. Int. ]
3 E R W .
= E [N T , ’
E . by . 4
= &l & 0 = z Mﬂo—wﬁ
e = -100F -

: (a)
, ﬁ ~200} -
- 8"5 9 _I 11 | L1 1 1 | L1 1 1 I L1 1 1 | 111 1 I L1 1 1 | 1 ]
M yyary [GEV] 6.5 7 7.5 8 85 9
m,, [GeV]

27/03/2023 Moriond Quu 9


https://www.sciencedirect.com/science/article/pii/S2095927320305685
http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/BPH-21-003/index.html
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/BPhysPublicResults

CMAS || CMS-PAS-BPH-21-003
spectrum
CMS
BWI1 BW2 BW3
m 6562110+ 12 6927 +94+5 7287 L1915
I 124+294+34 122422419 95446120
N 474 + 113 492 +75 156 4= 56
Exp. Fit m(BW1)  T'(BW1) m(6900) I'(6900)
LHCb [15] Model 1 unrep. unrep. | 6905+11+7 80+19+33
CMS Model I | 6550 +10 112427 6927 +10 117 + 24
LHCb [15] Modelll | 67416 288116 | 6886 £114+11 168+ 33 £ 69
CMS Model IT | 6736 =38 439 +65 6918 +10 187 +40

* Hint on the signal at 7.3GeV is more prominent in
CMS data.

* Two LHCb models are fit and compared.

e Tension in amplitudes and widths of structures.

* Precise analysis of di-J/{ spectrum (including
angular information) is needed to shed light on
structure of the threshold signals as well as exotic
nature of X(6900) and X(7300) candidates.

27/03/2023

Coming Soon

Dbservation of new structures in the J/U-J/P mass

ATLAS

EXPERIMENT

ATLAS
* Model A assumes that the
same interfering resonances
observed in the di-J/{ channel 4y, midel A sodel B
also decay into J/{+(25).
Model B Y /b Ll_J( | ) m 6.41 £0:08'2%  6.65+£0.02:0%0
odel b assumes a single Fo  0.59+035012 044400500
resonance in this channel. . i 6.63 + 0.050.08
* Nointerference between signal 0.35 £ 0.11%0.1! -
: . ’ T =0.04
and the SPS di-charmonium my  6.86+0.030% 691 +0.01+0.01
background is assumed. I 0.11+0.05%992 0.15 +0.03 + 0.01
* Inboth channels, details of the  As/s +5.1% 5 1x —
lower-mass structure cannot "~ ;/y4y(25) model o model 8
Ze discerned directly from the == = T 50 £ 00300 696 0.05 £ 0.03
ata. . M3orT  0.09+0.067008  0.51+0.17+0:1%
* More data are required to As/s  421%+14%  £20%+ 12%

better characterize the
excesses observed in both
channels.

Moriond QCD
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http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/BPH-21-003/index.html
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/BPhysPublicResults

Measurement of the production cross-section of J/y

and YP(28) mesons

Full Run 2 dataset at 13 TeV

ATLAS-CONF-2019-047/

ATLAS

EXPERIMENT

ATLAS Preliminary 41.50 < lyl <2.00

10 E=9 FONLL

5 107 ATLAS Preliminary = 2
% 10t o= Non-prompt J/y Cross-Section
g3 1o ;
S —o— _
g 102 = I—O-—-ﬁ'_.—t—&—i EE
1= - oy He -
; 1055 ° |_H|)—.—4H_'|—.—| ?E
5 = . -
- E | =
o F data><102150<[y|<200 —e— -

107 E—¢-data x 10! 0.75 < |y| < 1.50

4 data x 10% 0.00 < [y| < 0.75

_ -
=13TeV, 139 o 40.75<lyl <150

4-0.00 <lyl <0.75
MFONLL / Data

Non-prompt JAp Cross-Section

ATLAS Preliminary 41.50 < lyl <2.00

_ -
Vs=13TeV, 139 fb 40.75<lyl <150

Non-prompt 1(2S) Cross-Section 4 4 o « lyl <0.75
[ ’
EIFONLL / Data

N

H‘Hllllll
Theory / Data

Theory / Data

® o

; L

1 1 | I
60 70 80 90100

200 300

p (up) [GeV]

overlaid with FONLL predictions.

27/03/2023

(5}

50 70 80 90100

py{u) [GeV]

Comparison of various models with the data points

60 70 80 90100 200 300

p () [GeV]

Non-prompt good agreement with Fixed-order-next-to-leading-log
Moriond QCD
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2019-047/

CMS,
Il Phys. Rev. D 102 (2020) 092007

CM 143 fo'' (13 TeV)
E ¢ Data
60— — Fit result
C Signal
= 50— By K*) m*a”
o C Comb. backg.
= f
© 40}
£ 30F
C C
o r
AT 20}
10F
0

1 1 1 I 1 1 1 | I 1 1 1 1 I 1 1 1 1 Il 1
6.7 6.8 6.9 7.0 7.1

M(B! z*77) -
Measurement of B (2S)* and B*(2S)*
cross section ratios
R* = (3.47 +0.63 (stat) & 0.33 (syst)) %,
R*" = (4.69 + 0.71 (stat) + 0.56 (syst)) %,
R*T/R" =1.35+ 0.32 (stat) + 0.09 (syst).

M(B?) + mg. (GeV)

27/03/2023

No significant
dependences on the
transverse momentum pT

or rapidity.

Bc pT > 15 GeV and |y| <
2.4 may provide new
important input to
improve the theoretical
understanding of the
nature of the b-bar_
heavy quarkonium states
and their production
processes.

Moriond QCD

JHEP 08 (2022) 087

ATLAS

EXPERIMENT

3 results from ATLAS and CMS

Study of B* éJ/l.l)D+ and B* éJ/l.I)D*+

T
ATLAS (Run 2) e 5 & e
LHCb (Run 1) /- ; - —
ATLAS (Run 1) | : _
QCD PM - - .' ;
QCDSR| m i .
CCQM | v i -—03—‘ E — —— 2
BSW '
LFQM | —a—2 e
pQCD E wi— § i e - §
RIQM : :
FNCM - / : /
Lo bovdib v i by ll:lllllllllIllllllllllllllll e Lo B
1 2 3 4 5 5 10 1 2 3 4 0.2 04 06 0.8
Ry Ro: /e Ry ‘D; rJrT

* New results consistent with earlier
measurements.

* Using entire Run 2 dataset: aiming at more
precise measurement of branching fractions
and the final state polarization.

« QCD PM agrees very well while others deviate
in some cases or lack precision.
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https://link.springer.com/article/10.1007/JHEP08(2022)087
http://dx.doi.org/10.1103/PhysRevD.102.092007

JHEP 11 (2021) 225

Campact Muon Salenoid

rompt open-charm production cross sections

Quick selection of plots - see paper for more results

29 nb (13 TeV) . 29 nb (13 Te
20001372V 2 oF cms Prompt D* and D* prod 4 2 "Foms | Prompt D’ and D prod
= N ' o = rom n r ion E o romt an rouctlon
E 10° e CMS Prompt D*+ productlon O = © pt a productio 3 O 10° . P . P
= B 1 4 . CMS data Vs =13 TeV, | < 2.1
- ren 0 2 0 2
3 1wE=, e, RNl = 3 = 'Ue FONLL Vs = 13 TeV, | < 2.1
- . Py & F 1 & 1oL CMS data Vs = 5.02 TeV, |y| < 1
g i T o | Nucl.Phys.A 956 (2016) 781
= - e < = 1 < ! FONLL Vs =5.02 TeV, |y| < 1
£ [ Y 4 0 10
7 107 0 = = O
= 3 10°
= - - 1 jo R
2 102F- ¢ CMS data Vs = 13 TeV, n| < 2.1 8§ oL ¢ CMSdaais=13TeV, <21 1 & . .
\6 FONLL E =13 TeV, h,” <21 &) %:I FONLL \IE =13 TeV, h’]l <21 g _8 10_3 e
T 102 + ALICE data {s =7 TeV, |Y| <05 © C + LHCb data Vs = 13 TeV,2< |y| <25 . 1074
Eur.Phys.J.C 77 (2017) 550 102 JHEP 03 (2016) 159 =
10 FONLL Vs = 7 TeV, |y < 0.5 Smmm FONLL 5=13TeV, 2<y| <25 L 1078 . . %
= P e e S IS ST L —t— — —t bt + — —tt —t
i | i e | Lt . l | | l
1 $—3 . + 1 1 T t 1 1 ? !
o i | 8 i = |
& 0.5 FONLL / CMS data | 8 05— I:] FONLL / CMS dalai g 0.5 j FONLL / CMS da1a7
: N + + + + 7 -_I._ + + + + + + + -_I._ + + + + + + + + + 7
= 1 + e * + = -
5 - i O 2
L 05 — L r v —
L . . . FONLL / ALICE data ] “E , . . . _ ##8 FONLL/LHCb data - . . | . | . | FONLL/CMS data 1
0 5 10 15 20 25 0 2 4 6 8 10 12 14 16 0 10 20 30 40 50 60 70 80 90 100
P, (GeV) P, (GeV) P, (GeV)

All models show good agreement — but no single model describes everything perfectly.
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http://dx.doi.org/10.1007/JHEP11(2021)225

Eur. Phys. J. C 81 (2021) 342

o ATLAS
B, J/¥¢ Combination Run2 + 1 -

DO 8 fb~!
68% CL contours
(A log £ = 1.15)
« Used to measure CP-violation phase potentially sensitive to New Physics. skl
( Combined CDF 9.6 fb~!
* Time dependent angular maximum-likelihood fit. O
* Published with Runl to 2017 data. Ongoing Full Run 2 analysis.
ATLAS 19.2 fb~!
Parameter Value Statistical | Systematic 02
uncertainty | uncertainty — T : : : . . . ; :
w
s [rad] —0.081 0.041 0.022 =l ATLAS i
AT [ps-1] 0.0607 0.0047 0.0043 %” | CMS, J/yK'K™, 116.1 b’ Vs=7,8,and 13 TeV |
T [ps ] 0.6687 0.0015 0.0022 68% CL contours
1A (0)1 0.2213 0.0019 0.0023 i § 200 ATLAS Py T T
|A0(0)|2 0.5131 0.0013 0.0038 0l1__ ] © 2000_ paaEnzz s 138 eV BF-ilf::hysDelayedStream _:
|AS(O) |2 0.0321 0.0033 0.0046 la LHCb, J;',WK+K71 4_9 ﬂ}’1 é 3 _ pfu)>11,p(n)>6GeV i
5, — g [rad] | —0.25 0.05 0.04 ! _ TR ety ecey ]
= Solution @ 0.08- LHCb, all channels, 4.9 b J) T 100 Pl Bl s
L r P ple,) > 10 GeV ]
&, [rad] 3.12 0.11 0.06 1000 ot seectons ]
§ [rad] 3.35 0.05 0.09 I ! - ]
Solution (b) 0.06+ ATLAS, J/yK'K~,99.7 fo'! N 500 M ]
0, [rad] 291 0.11 0.06 [ | . . . | . . . | ] N T Sl e
5” [rad] 2.04 0.05 0.09 0.2 0 0.2 5200 5300 5400 5500 5600 5700
¢ [rad] M(u p K K) [MeV]
S
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https://link.springer.com/article/10.1140/epjc/s10052-021-09011-0

= CATLAS

Conclusions

e Both ATLAS and CMS continues their B-Physics programs, publishing
analyses from Run-2 and collecting new data in Run-3.

* | have presented the first observations of some resonances.

* |'ve presented a selection of results here, see published results pages for
more ATLAS and CMS (preliminary).

* All measurements searching for new physics in B-flavour sector -
confirmed no violation of SM - within a precision of data used since far.

* Measurements of Charmonia as well as the open-flavour hadron-
productions, provide valuable tests to multiple QCD production models.


https://twiki.cern.ch/twiki/bin/view/AtlasPublic/BPhysPublicResults
http://cms-results.web.cern.ch/cms-results/public-results/publications/BPH/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/BPH/index.html
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B(B® — ptu) (107)

Combination of the ATLAS, CMS and LHCb
results on the B, u™ decays

ATLAS CMS LHCD - Summer 2020

: AR SRR ' ATLAS CMS LHCb - Summer 2020
n // R Prehmmary ATL AS . 16 | | _
osE /7 2011-2016daa __cms 4 E " Preliminary :
C T N e . - =
A ---::\.f\ _-.LHCb ] $ b 2011 - 2016 data :
0.4 ;,,/ /,: /,,- e ‘\,\ ~  Combined "E - :
7: //, . - \\: 10 — =
0.3 'E— / E SE :
0.2 F - 6 E
0.1 :— _: 4 :— SM _:
0L - - |, ]
B(B; — ) (107) BB — ppr) (107)
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Measurement of the production cross-

section of J/Y anc

o
m— i T T T | T T :
S 10°F ATLAS Preiiminary  Prompt Jy 2
8 ’ AF Vs=13TeV, 139 fb! —4-datax10% 1.50 < |y| < 2.00 7
T 0" e B . 4-data x 10", 0.75 < |y| < 1.50 3
“gg'_mg: e +data><10°000<|y|<075_
- —e— —e— 3
° oo —e—i ]
10 ey e ]
T E e He—
E: —.— T
=2 12_ —e— e &
Eﬁ - o —o——
107 ——
102k
:I | 1 1 | 1 1
60 70 80 90100 200 300

p.(1p) [GeV]

Good agreement with CMS and ALICE

27/03/2023

P(25)

MeSONS

L) T T T | T T
E (L. ATLAS Preliminary  Non-prompt J/y
3 Vs=13TeV, 139 fb' 4-data x 102 1.50 < |y| < 2.00
=A 1045'—HHH -+—data><1o;075<|y|<150
oo Ee et +4-data x 10°, 0.00 < |y| < 0.75 3
O % 1 03 E }—HH_' ® =
= 2 }H)—H FH}-.—:_H :
T 1ok e .
> 3 —.— T 3
Q/ 1,;— I—'—il_._* . -
m = He—
- —e—
107" E
102'5
1 1 1 | 1 1
60 70 80 90100 200 300
p(u) [GeV]
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