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Open Charm “SIDIS”:   e p→(e’ & D0) coincidence + X

Experimental observable:     Double spin asymmetry

𝑎𝐿𝐿 ×
Δ𝑔

𝑔

Partonic kinematics

Leading order picture

Enable a
Δ𝑔

𝑔
measurement 

https://inspirehep.net/literature/1231266
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Pioneer work from COMPASS

• No vertex detector to take 

advantage of decay topology 

→ large background

• Low luminosity and finite 

acceptance 

→ limited statistics
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The following results are based on this design
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Bjorken x

Gluon x
Parton information inside proton

Experimentally measurable

Conversion needed

Take advantage of Pythia
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A reminder:  

Determination of the parameterization form for the gluon helicity distribution in high 

x region is an interesting topic
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•Observe scattered electron/muon  [1]

•Observe current jet                          [1]+[2]

•Observe remnant jet as well           [1]+[2]+[3]

→ inclusive

→ semi-inclusive

→ exclusive

[1]

[2]

[3]
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Experimental observables PDFs

Unpolarized structure functions

F1 , F2

Unpolarized cross section Unpolarized pdfs

f1(x)=q↑(x) + q↓(x)

Quark-Parton Model

QPM

Callan-Gross equation

Q2 << MZ
2

QPM

Q2 << MZ
2

ALL , ALT

Polarized structure functions

g1 , g2

Polarized pdfs

Helicity distribution  

∆q=q↑(x) - q↓(x)
No g2 interpretation

in QPM

(A1, A2)
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Unpolarized PDFs Polarized PDFs

g/10
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COMPASS D0 sample COMPASS D0 sample from D*

• No vertex detector to take advantage of decay topology → large background

• Low luminosity and finite acceptance → limited statistics
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Events generated using PythiaeRHIC (Pythia 6.4)

Smear event by event according to the “detector matrix”

Search Pion&Kaon pair

Reconstructed D0

( “fastsim” w.r.t. detector matrix)
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Pion&kaon pair DCA D0 decay length

D0 VS pion&kaon pair angle
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Truth PID 

+

Charge selection

Pi+&K- or Pi-&K+

D0 decay topology PID acceptance cuts

Pseudo-rapidity region PID Momentum upper limit 

(GeV)

<-1 7 

[-1, 1) 5

[1, 2) 8

[2, 3) 20

Otherwise Not analyzed yet

(1)

(3) (4)Q2>2GeV2

0.05<y<0.8

W2>4 GeV2

(2)
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DIS cuts

Cut: (1) Cut: (1)+(2)

Cut: (1)+(2)+(3) Cut: (1)+(2)+(3)+(4)

Most powerful cut

A good vertex 

detector is crucial

18 GeV x 275 GeV
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18 GeV x 275 GeV



21In general, signal is quite significant in each bin
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18 GeV X 275 GeV
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In general, signal is quite significant in each bin
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18 GeV x 275 GeV 5 GeV x 100 GeV


