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Prompt photons and gluon PDFs
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Gluon Compton scattering

data → σinclusive γ(pT, xF) → gK(xK)

100 GeV kaon beam → 
√s=13.7 GeV → 


extremely challenging task

pT>2 GeV



Prompt photons at AMBER
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Measurement with 
π and K

• COMPASS DVCS-like setup


• We have some amount of 2017 data with pion beam that we are 
trying to use for tests 



Observables

σK, σK+ − σK−, σK /σπ, (σK+ − σK−)/σπ, . . .
Optimization is ongoing

Samara Univ. group



• Target thickness & material


• Hodoscope in front of ECAL0


• Shielding upstream the target


• Transparency of the setup


• Trigger conditions

Setup optimisation



Target

Wide-target approximation: R is large enough

R ∼
ΛKλγ

ΛK − λγ
× (e−h/ΛK − e−h/λγ)
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20-50 cm of 
graphite or 

aluminium looks to 
be the most 

realistic. 



Target & statistics
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x4 higher 
yield with 
respect to 
the LoI !

So, even for the kaon beam intensity of 5e5 per spill we could 
have more than 100k events per year (pT>2 GeV/c)



ECAL1 
(in trigger)

ECAL0 
(in trigger)

ECAL2 

Hodoscope

Shielder

Target

Hodoscope in front of ECAL0
needed to distinguish charged and 
neutral clusters in ECAL0

lack of free space for full tracking 
system

large incident angles

albedo particles from developing EM 
shower in ECAL

So, now we sure that neutral and charged clusters can be effectively separated, it is a 
question of further optimisation of the hodoscope (one or 2 coordinates, slab width, distance 

to the ECAL surface etc.



Shielding upstream the target

ECAL1 
(in trigger)

ECAL0 
(in trigger)

ECAL2 

Hodoscope

Shielder

Target

iron or 
concrete 
shielding

pT false ≫ pTtrue



Setup transparency

Fraction of rad. lengths passed by 
photon from the target center to 

the ECAL1 acceptance

+20% of attenuation!



Trigger

We should have  ECAL0 and ECAL1 in the trigger

Clusters with high pT


Digital trigger (?)



Not only prompt photons!

High-pT π0 are not only a background for 
prompt-photon signal. They also a 

complimentary way to access the gluon 
content!

qg→qg 51 %

gg→gg 33 %

qq→qq 15 %

qqbar→qqbar

1 %qqbar→gg

gg→qqbar

100 GeV K+ beam (pion GRV PDF for gluons)
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 Prompt-photon production is an instrument to access gluon 
content of kaon;
 COMPASS-based experimental setup looks to be convenient for 

study of the kaon-induced prompt-photon production but some 
optimization is needed;
 Production of high-pT neutral pions is a complimentary way to 

access gluons with the same experimental setup;
 AMBER Prompt-Photon working group works on preparation of 

the corresponding part of the Phase II Proposal.

Summary


