


Prompt photons

Bremsstrahlung annihilation with
scattering

daAB — Z / dma,dmbf(;,4 (maa /12)be (mba :uz)do'ab—)'yX (zaa Lhs “2)
a,b=q,q,9

U~ p1/2

Measurement with prompt photons is direct
access to gluon distributions in nucleon

Alexey Guskov, Joint Institute for Nuclear Research



Ways to access gluon structure

of nucleon at low energies
» prompt-photon production

The most direct way

Hard background
. charmonla productlon

4% Nice signal
4‘2? %” Model-dependent treatment
* open- charm production
" g ‘; )% Rather simple treatment
& 0= Problematic signal
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Gluon Compton Scatte_ring (GCS)
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Decay photons
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Even at very high pr signal will dominate
over background !

Alexey Guskov, Joint Institute for Nuclear Research



Previous studies at our energies

Experiment Beam and target | +/s, GeV y range T range
E95 (1979) p; Be 194, 23.75 | -0.7-0.7 | 0.15-0.45 XT=2pT/1/S
E629 (1983) p, nt; C 19.4 -0.75-0.2 | 0.22 - 0.52
NA3 (1986) p, T, 7 ; C 19.4 -04-1.2 | 0.26 — 0.62 _
NA24 (1987) ) 00 AR 8 o 23.75 -0.65 - 0.52 | 0.23 - 0.59 LOW energy
WAT0 (1988) p, T, TP 22.96 -09-1.1 | 0.35-0.61
E706 (1993) p, 7 ; Be 30.63 -0.7-0.7 | 0.20 - 0.65 measurements
E704 (1995) P; P 19.4 <0.74 0.26 — 0.39
UA6 (1993,1998) D; p 24.3 -0.2-1.0 | 0.34 -0.50
X 1
T E — 1800
09E" SPD
= —1{1600
0.8:—
0.72_ —11400
0.6 ;— '}-'. S —11200
0.52_ 1000
0.42— 800
0.32— 600
o.zf— 400
0.1 E— 200

Alexey Guskov, Joint Institute for Nuclear Research



Previous results: pA

J. Phys. G: Nucl. Part. Phys. 23 (1997) A1-A69.
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Previous results: pA
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Previous results: pp(pbar)

pp(pbar)

s O -~ WA7O0 pp INCNLO or JETPHOX
= - = UAG pp MempsmMFm=pt /2
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,g 5 |- A E706_ pp/800 —
o : E’ :?? Om P. Aurenche, M. Fontannaz, J.-P. Guillet, E. Pilon, and M. Werlen, A New
- PP critical study of photon production in hadronic collisions, Phys. Rev. D73,
- ¢ RBOG PP (9,007 2006) &
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Nucleon PDFs

ua
N pucteon NUCLEON
unpolarized longitudinally pol. transversely pol.

h ® : é)k; O >—> Sivers function

number density

g
C =: glL ng
E $ . 4
O £ — L kr .
£ s ) @' 3 ppF ded
= 2 S are needed to
Q. g’ helicity .
2 h @ @ describe nucleon
v.;, h; @k— (2) (traégersni structure in collinear
o ' k, : )
é [Boer—Mulder} lljiL @"_ @’ lljiTpretzelosnty d P P FoxXim atl on

8 PDFs are needed if we want to take into

account intrinsic transverse momentum krt of
quarks (LO)

Gluon
polarization
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DSA with longitudinally polarlsed

beams

\g [ ® COMPASS, all-p, Q°>1 (GeV/c)*, 2002-06
< [ . COMPASS, high-p,, Q°<1 (GeV/c)’, 2002-03
0.4 | A COMPASS, Open Charm, 2002-07
o SMC, high-p_, Q*>1 (GeV/c)’ . . .
02 [ * HERMEShghp i’ - Double longitudinal spin asymmetry
= L G. Bunce et. al. Ann.Rev.Nucl.Part.Sci.
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SSA with prompt photons

ol — gt Single transverse spin asymmetry
— I. Shmidt, J. Soffer, J.J. Yang, Phys. Lett. B 612 (2005)

gluon Sivers function
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where q(Xab,ktap) and G(xap, k1a,) are quark and gluon distribution functions and Anq(Xa,b,Kta,b)
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N. Hammon et al.

J. Phys. G: Nucl. Part. Phys. 24 991(1998) J- Qui and G. Sterman, Phys.

Rev. Lett. 67 (1991) 2264
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Single spin asymmetries at \/s—19 4 GeV

Polarized measurement at FNAL E/7 04 Phys Lett. B 345 (1995)

*Fixed target. b ]
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Prompt photons at SPD

Ideal setup:

- 4m ECAL

- minimal tracking system
(vertexing, charged/
neutral clusters
separation)

ECAL No need for magnetic field
and muon system

Measurements with
A woordnale  prompt photons could be

performed at the first stage
of SPD operation
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Main actors

Rymbekova Aierke, Guskov Alexey — MC simulation,
methodology of analysis

Tkachenko Artur — ECAL in SPDroot

Closer interaction with ECAL group is expected

Input from theorists is welcome!
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charged MeV/cm?/event
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Flux in ECAL (E>0.1 MeV)

x 106 cm?
per event
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Prompt photons in SPD

)

.o

13

féﬁ [
= ) e oo ]
8105?::AA::.:.'Ooooooo.°.:.:AAA:' g
— e A% A2 X 022224ty A @
B ?
5 10 .
80.9?'.. ceccccccccccs, ..°
= 0.8 e .
0.7 * e °
0.6/
0.55
0.4?
0% 05 15 2 25 3 | MOm— B .
0 [rad] 0 2 4 6 8 10 Energ;%GeV]
= — =
o o
QO — Q
qqq:) 1;— qqa 1;— + oo e o
d 0950 000000 %000000 9000000 000000° 000000® c0000e oc0occe 00 O 099.....; oo oo ¢
= 08E . =08 e +++++++#
0.7 ° . . . . . ‘ 0.7
0.6/ 0.6/
0.5 0.5 ’
0.4F 0.4F

)
(O8]
S
(O8]

0 1 2 3 4 5 6 0 1 2 3 4 5 6 7 8 9

Alexey Guskov, Joint Institute for Nuclear Research



Signal and background
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Preliminary requirements for ECAL

10" E 2 TF

2%+2.7%VE oo

10°

¢ R=10cm
¥ R=6cm
4 R=4cm

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0 0.1 0.2
m,,[GeV/c?]

e dE/E ~ 5%/E

e Threshold Eg~ 0.1 GeV (below MIP)
e granularity <10 cm

¢ {ime resolution - 7
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Main background sources
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L » yfromn
10""# neutral hadrons
- o + charged particles

10105_. . + double clusters e 10 decay
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e charged particles
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Expected accuracy
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~Missing parts

Clustering and shower reconstruction
NLO generators

Counting of fragmentation photons
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~ a few days

Update of the
expectations for
asymmetries

Update of the
setup/software

New generators (first of all, d-d collisions)
New predictions
Exclusive reactions with prompt photons
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