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HERA-B detector and physics topics
results and comparison with previous experiments
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J/yp production
pr and xi distributions, A-dependence
B new: decay angular distributions
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dilepton trigger: ~ 150-10°% events
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Sull dilepton data sample (3 target materials)
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preliminary data (di-electron channel).  — 134¢
Compatible results from the di-muon data, =1.32 § W
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Preliminary data (ete), compared with p-A results at 38.8 GeV
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' Models (with variants):

)
i - R. Vogt, PRC 61 (2000) 035203, NP A700 (2002) 539

- - K.G. B.oreskov &;A.B. Kaidalov, J ETP.L 777 (2003) 599
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direction of et(n*) as seen in the J/yp rest frame
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Il Nuovo Cimento Vol. XXXIII, N. 2 (1964) / \ Phys. Rev. D16, 2219 (1977)
Gottfried-Jackson (“GJ”) 1) Collins-Soper (“CS”)

target direction in the bisector between beam
J/yp rest frame = (-)J /p and (—)target directions
direction in the lab in the J/y rest frame
frame £866,
reformu\ated ) } Né:(?.’
as 2) “BEAM 3) helicity “HCM”

beam direction in the J/p direction in the
J/P rest frame hadron (p-n) CM frame| CDF,

E615, E672-706, NA6o,
E771, E537; etc. etc.
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production  “axis

plane — ‘ AQQOZ \ /\090< 0
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A g, # O means that

the axes of the
current frame are
not principal axes of
symmetry for the
angular distribution.

But it is always
possible to define a
reference frame with
this property: the
angular distribution
can always be

diagonalized to a
form with Ay, =0

The “natural” polarization frame has A 4., equal to zero: in such frame the
decay distribution is symmetric and is described by only two parameters.
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» The three frames actually see the decay kinematics from different
perspectives
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HCM
CS

points = data,
lines = Toy MC

B\ case 1
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<] No hypothesis of generation in the HCM fr.
can reproduce the data in the CS fr.

The CS frame is the best approximation

of the “natural” polarization frame
— physics: origin of J/y polarization
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J/y significantly polarized at low momentum (low p; and |x;|)
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polarization almost completely smeared out, except for p, very close to zero
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Analysis finished. Combined results (e*e- + u*u-):

e+e_'

B'o(yp’)/Bo(J/y) (%)

2.2

1.8

1.6

1.4

1.2

0.8

0.6

B

12

p-A results consistent within a 4% variation:

® no aEparent dependence on production energy

and kinematics (different x;/y, cos6 windows)

B o 1.63+0.08 %(C) R, =p, x WO g e

= Yol 7Y 14.09+0.26%(Ti) ¥ W Sy
/et 9I/y (1.62+0.11 % (W) = (7.0 £ 0.2+ 0.4, )%
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» slight dependence on the target nucleus:
E221 ¢ NA%8/50/51 (+ E866)
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0.04 measured relative to the J/yp
3 distributions: B’o(y’)/Bo(J /)
0.03- .
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P—rrodiction.

selection: 20000 - preliminary
- 2002/2003 data
Xe J / (e’ 15000 - %, | (di-muon sample)
\ e + e~ 10000 -
wp ~~5000 -
O backgroqnd: \mix\ed events
measurement: % after background subtraction
m fraction of J/y’s from y_: EIOOO -
=
R :ZU(XC(I')_)J/KL”Y) }“ sook
Xe O-INCL(J/ ¢) .q_)‘
-E 0 1! tﬂ#ﬁi 1 m 1#47H#++ 1 :H
s kinematical distributions ¢ J( HH i

" . |
= A-dependence 00 0.1 0203 04 05 0.6 07 08 09 1

m(upy)-m(utp) [GeV/ez]

from the 2000 data, with

370 £ 74 x. s (utu~ +efe):
R(x,) = 0.32 £ 0.06 + 0.04
[Phys. Lett. B 561, 61 (2003)]

new data: 40 x bigger x,_ statistics
(the largest analyzed in a hadronic experiment)
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preliminary evaluation
(2002/2003 data):

based on 1300 x.’s
reconstructed in the di-muon channel
(less than 10% of the total statistics)

(21 = 5)% of the produced
J/y’s come from x, decays

1 00 B T T T T .*,. T T ‘ T T 1 . T T 1 . T T ‘ 1 1T &% 7 . ]
R(Xc) . | E771 |
(%) 80— (p-Si) -
- ) |

B E369 P B

60 o N

- (p-Be) - |

- § TA % } i

40— T ]

: % \L < (ISR) \ % :

~ expected , p-p ]

20/ W e Lo e

L P T HERA-B \ (p-p) R

B I N . I N R . I I N . [ 1 | . Lo . I N . [ [ | . -

0] 10 20 30 40 50 60 1800
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detached J/y’s
46.2 + 8.2 -

36.9 + 8.1

pA—>bbX
boJ/ywY—oee/unuyY

20

16

12

R — N(J/¢<_b)
b=
N 1or(J/ %)

= (0.0654+0.011)% o Lyl s
my,

i

- extrapolation to full x; range 10°- « HERA-B N/. Kidonakis et al.

- normalization by total J/y cross sect.

- correction by BR of b — J /yp

J

o(bb) = 14.9 + 2.2, +2.4., nb/nucleon

o(bb) (nb/nucleon)
S

[Phys. Rev. D 73, 052005]

R. Bonciani et al.

AR T T VO S A AV VO RS A SO SO T AN SO S SO SN T S SO
400 500 600 700 800 900 1000

proton energy (GeV)
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Using partial /preliminary HERA-B results:
(tobe| (21 £ 5)% (7.0+0.4)% (0.065+0.011)%

improved!) \

Ny Iy Xe p’ b
Opr — Omcr |1 — R[ \J/sz - R{ \J/I[JJ - R[ \J/IIJ - l
ya
J/¢[41 6 GeV]=(663+74... *+ 46Syst)nb/nucl =
extracted from MB data 10°

(72 £ 5)% of the J/yp’s
are produced directly

o(pN— Jiy X) (nb/nucleon)

* D-p
102} ) g op-A
curve: NLO NRQCD fit of all data i = § § g
(Maltoni et al., hep-ph/0601203) i 223 7%

s (GeV) 20 30 40 50 60
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Kx inv. mass [GeV/c?]
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comparison with p-p/p-A results
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without E789: y*/5 = 0.8
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m De°: unclear situation at high Vs
m  E789 result clearly disfavoured

m energy dependence well described
in each case by the function

oy x[1-1.2/({s)*%]*

| | \ . ‘ | reflecting the behaviour of proton
1 [ I I | I I | I I T | 1|

20 25 30 35 40 45 P 1
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PDG averages for
+ D¥o D*+ Do D#
feeddown BRs
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J/yp production in p-A collisions at Vs = 41.6 GeV ...

W high statistics, clean signals, two decay channels 300000 J/p’s
W wide kinematical coverage

prupto 5.5GeV/e .. and its components:
negative xy

W y’-to-J/ywratio 20 - iﬁ”ﬁ
A-dependence: 15000 y,’s

flat suppression fract¥on of J/ lp’S from x,
down to x; ~ -0.35 fraction of J/y’s from b

<, e . 80 J/w’s from h
J/p decay angular distributions p'sfrom b

B longitudinal polarization rapidly increasing in magnitude with
decreasing p and |xg|

B strong hierarchy of frames: the direction of the original interaction
(CS frame) is better than the J/y “flight” direction (HCM) as a
reference for the observation of the “true” decay distribution

open charm

B Do, D*, D** inclusive production cross sections and ratios
B A-dependence consistent with a =1



