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HERMES Detector

FIELD CLAMPS TRIGGER HODOSCOPE H1
- ¥ o\
, EAFE%:IT DRIFT CHAMBERS - 270 mrad
HODO 170mrad- =~
PRESHOWER H2) _ -
DRIFT -7 140 mrad
1 CHAMBERS
_Fe12
L-- i: Hi o, LUMINOSITY 21.5Gev
0"____;1________ [ e T [ e ] K/IE)&ITI'(_)I; ______________ i
TARGET \r\f\i: H! e+
CELL * ~
SILICON bvC f -
- HODOSCOPE HO
STEEL PLATE BC 3/4 TRD ~ ~ CAtORIMETER _ 140 mrad
Tl IRONWALL 7~ —
-2 T~ o - \270 mrad /170 mrad — .
- WIDE ANGLE MUON HODOSCOPES
MUON HODOSCOPE
~—— MAGNET
T T T T T T T T T T T
4 5 6 7 8 9 10 m

PHOTON 03 Frascati(ltaly) April 2003 A. Airapetian Michigan %gﬁ



Our DATA and Event selection
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Exclusive, Diffractive p° Electroproduction

T(P) T' (Y)
4-momentum Mass” Description
qg=k—Fk -Q v
v= P+ + P - M?_ p° candidate
P M? (*H target)  struck nucleon (T')
Py =P+q—v M3, undetected final state Y
(g —v)=(Y — P) t (<0) momentum transfer to target
v=gq-P/M

AE = (M; — M3)/2Mr = v — Err + t/2My
tg = mew_@wvsiﬁiai e = #Ammmi =0)

t' =t —ty~ —v;
o Exclusive: My = My
o Diffractive: do/dt ~ e® (note t < 0)
— Incoherent: v'N — p°N, by =~ 7 GeV 2 (for A > 1, this is
nuclear inelastic)
— For A > 1, coherent: 7" A — p’A, biay = 55 GeV >
e HERMES acceptance: Q% > 0.4 GeV?, 9 < v < 20 GeV
0.015 < zp; S 0.2 (zpj = Q*/2Mv)
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Vector Mesons at HERMES
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Cross section Cross section Cross section

angular distribution  angular distribution

Cross section ratios cross section ratios
Asymmetry(beam, target)
Coherence length
Color transparency
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Cross section, Ratios,definition and spectrums
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o = f‘fi—‘zdt
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Cross section measurements
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Eur. Phys. Jour. C 17 (2000) 389-398
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Angular distributions

HERMES PRELIMINARY
Diffractive p° Electroproduction (*H)

musy e P 80'15
= 2 o
f_ ii _f 0.05
LA B
él_l.l.u.d_l_l_u.u.é! 0.05
R T

= 4 o o1
= ijl 3¢
IR NE °
] E R
Erviul 1]

T TH] m:c 0.1
3 $ E 0.05
L
§_ Ii _§ 0.05
:II III 1 IE _0_1
SR ™ eS  ©
= 1 E
K H ENR
g i ! g -0.2
Eool 4 oo 0.3

1
Q* (GeVv?)

o
RN

Q% (GeV?)

i
»
_ iiT_;
TUkn
Qzl(Gevz)

~—
—

~ 01

0

0.1

0.2

S 0.15
L

= 0.1

0.05

0

0.05

0.1

69 03
T
@

o o2

0.1

0

1o+

0+

Bl d Edloa oo E

Q? (GeV?)

Stressing S Channel Helisity Conservation and access to Imaginary part of amplitudes for p°
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Why we highlight p°

Coherence length [, = 2% "Shrinking photon”
Q4+m7,

Diffractive p° Electroproduction (*H)
(\IT-\ 14 _| T ||||||| T T ||||||| T T ||||||| T |_
> - .
g vl | -:
2 10 | =
| Icoh | Bl b o % % % +’ILJF :
6 F %,L =
- | ]
4 ee A_'
( ):rho E o CHIO ¢ Aston et al. E
2 — 0 NMC * H1 ]
C & E665 A ZEUS ]
O : T ||_||E|ﬁ||\|/|ESI PIrellIlrrl.llllrl]lary| L1 |||||| 1 I__

N//\\N’ 107 1 10

Q* (GeV?)

Ewexp

PHOTON 03 Frascati(ltaly) April 2003 A. Airapetian Michigan %g&fg



Nuclear size and o.on(A)/Tincon(A)
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Nuclear radii scales as charged Coherent and incoherent behaves similar
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HERMES acceptance in Q? versus I,

N'_'6_
&>
O,
Re’
4_
2_
9] --..I 3 | |- |
O 2 4 6
. [fm]

In marked region two dimensional analyse was performed
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Coherence length effect,ocon(Q?)/Tincon(Q?)
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HERMES PRELIMINARY
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Phys. Rev. Lett. 90 (2003) 052501
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TTCOh, Trincoh(Qz) at fixed lcoh

Na 1 _<Ic>= 1.35 fm | 1.45 fm | 1.55 fm | 1.65 fm
— o5 - - -
© [ amm|  estm|  aesim| 205 m
0.5 _/M/'/_/**/‘/_/}'/_/&/‘/
O_H I2.151I‘m_. B I2.251I‘m_. B I2351I‘m_ B I2.451I‘m
o5l —/#/_/F/_/i/
%240 2 40 2 4o 27
Q% [GeV?
Data sample | Measured Q* slope Prediction
(GeV —?) (GeV ~?)
coherent 0.070 £ 0.021 £+ 0.012 0.060
incoherent 0.089 + 0.046 4+ 0.008 0.048
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Conclusions

e HERMES has as large DATA sample to address different aspects of VM
Production on Nucleon and Nuclel

e |In addition to 27.5 GeV beam energy running we collected also DATA on 12
GeV , Analyses of this data is in progress.

e Measurement of Coherent part of cross section is NEW and shows an
Interesting evidence of the existence of COLOR TRANSPARENCY

e HERMES Plans ...RUN Il will end more data both Polarised and unPolarized
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