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Major	Concern	
Ø  Background		effects:		
The	weak	decays	of	the	hyperons	preferen-ally	emit	pions	along	the	
direc-on	of	the	hyperon	spin,	inducing	a	helicity	dependent	
background.	The	LGC	is	the	device	poten-ally	most	sensi-ve	to	this	
false	asymmetry.	(LGC	threshold	~50MeV)	
	
Ø  The	background	asymmetry:		The	measured	asymmetries	are	at	

5x10-3	level.	We	would	like	asymmetry	in	the	LGC	singles	rate	to	be	at	
the	10-4	level	(arises	from	the	dead	-me	caused	by	the	accidental	
singles	rate	in	the	LGC).		
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Hyperon Event Generator 

v  Electroproduction (available from HallB hyperon group and the 
generator are checked with data. ) with Ebeam=11GeV,  3.4 
GeV<Q2<12 GeV, and threshold (GeV) <W< 2.835 GeV . 
(https://userweb.jlab.org/~golovach/ev_gen/piN_KY/) 

 
v  Bremsstrahlung photoproduction event generator that is based 

on the Ugent model: Phys. Rev. C73,045207(2006) and Phys. Rev. 
C75,045204(2007)  (http://rprmodel.ugent.be/calc/      cross section 
tables ) with Ebeam=11GeV and 1.61(9)GeV<W<4.65 GeV. 

    Two versions are available: 
         RPR-2007 version for channels: γp->K+ Λ0 , K+ Σ0 and	K0 Σ+

          RPR-2011 version only for channels:	γp->K+ Λ0 	



4	

V.	Klimenko,	E.	Golovach,	and	V.	Mokeev	(Mocow	State	University	and	JLab		

Electroproduc-on	Extrapola-on	of	the	cross	sec-on	into	larger	W	region		
(from	W-dependence	of	the	photoproduc-on	data)	



RPR-2007	Version	model	and	data	comparison		

																																													h^ps://arxiv.org/abs/1205.2195v3	
				It	turns	out	that		RPR-2007	version	is	constrained	to	forward	angle																			
(cosθ*k	>0.35).	



RPR-2011	Version	model	and	data	comparison		

																																													h^ps://arxiv.org/abs/1205.2195v3	
				It	turns	out	that		RPR-2011	version	is	consistent	with	data,	but	it	is								
				only	available		for	γp->K+ Λ0   channel	now.		



Part	I	
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Electro-and	photon-produc-on	simula-on	comparison	
K+Λ0		



8	

u The	electroproduc-on	simula-on	condi-on:	e-		beam		
Ebeam=11	GeV,		3.4GeV2<Q<12GeV2,	and	1.61	GeV<W<2.835	GeV	
	
u The	photonproduc-on	simula-on	condi-on:		
	
	
	
	

			simula-on	K+Λ0		
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The	number	of	bremsstrahlung	photons	with	energy	between	ωmax	andω min		

d	=	ρ	·	t	where	ρ	is	target	density	and	t	
is	target	thickness	
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Model	table:		W,			cosθk,			σ,			dσ/dΩ				

Event Generator Scheme 

Generate	Random	Photon	Energy	follow	the	func-on	N(ω)		

Fermi	Momentum	for	the	target	Nucleon	
	(deuteron	target)	

Phase	space	calcula-on			

DCS	calcula-on	

DCS<RN	

Fill	the	tree	and	txt	file		

Yes	

No	 RN	is	uniformly	distributed	
floa-ng	points	between	0	and	
maximum	of	unpolarized	DCS		

extrapola-on	

GEMC	 Anlyse	
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ϒP												K+Λ0					Simulation Results						

11	



theta_hist
Entries  3750000
Mean    30.91

RMS     12.22

Λθ
0 20 40 60 80 100 120 140 160 180

ev
en

ts

0

20

40

60

80

100

310× theta_hist
Entries  3750000
Mean    30.91

RMS     12.22

phi_hist
Entries  3750000
Mean    179.9

RMS     103.9

Λ
φ

0 50 100 150 200 250 300 350

ev
en

ts
10100

10200

10300

10400

10500

10600

10700

phi_hist
Entries  3750000
Mean    179.9

RMS     103.9

ϒP												K+Λ0					Simulation Results						

Λ0 
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ϒP												K+Λ0					Simulation Results						

K+ 
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ϒP												K+Λ0					Simulation Results						

K+ 
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Reconstruct π0 Analysis 

•  ϒ	p														K+	Λ0	

n	π0	

ϒ	ϒ	

1					2	

4					3	

	5				6	

mtid,  
mpid, tid, and pid  

u  Gem: flux hit detector ID = 1, sub-detector ID=1, 2, 3, 4, 5, 
              subsubdetector=1 

u  Lgc:   flux hit detector ID = 2, sub-detector ID=1, 2. 
              subsubdetector=1 

u  Ecal:  flux hit detector ID = 3, sub-detector ID =1, and 
               subsubdetector=1 

2x106	events	

e-e+	!!! = Λ!! − !! 	 Reconstruct	π0	
		in	the	same	event	
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RPR-2011	version:	photoproduc-on					

ϒP->K+Λ0			

Eγ : bremsstrahlung	photon	energy	
	Er	=	(W2-mp

2)/2mp	

Hall	B	Hyperon	event	generator	(EG):	
electroproduc-on					

virtual	photon	energy		Eγ*= Ee-Ee’	

PVDIS	acceptance		

Cross	sec-on	weighted		
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π0	Momentum	Distribu-on	in	the	Lab	Frame	

Hall	B	Hyperon	event	generator	(EG):	
electroproduc-on					

RPR-2011	version:	photoproduc-on					



K+Λ0	Rate	Comparison	

				(MHz)	
	

Rate	 Trigger	rate	
PMT>=2;	Nphe>=2	

Gem	(3)	 0.1896+0.0207+0.0107=0.22	
Lgc	 0.1893+0.0205+0.0112=0.22	 4.69x10-3	

Ecal	 0.1084+0.0057+0.0033=0.12	
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				(MHz)	
	

Rate	 Trigger	rate	

Gem	(3)	 8.02x10-4	

Lgc	 8.08x10-4	 1.24x10-5	

Ecal	 4.45x10-4	

Bremsstrahlung	photoproduc-on	

Electroproduc-on	

Rate	=	 ℒ!"!!!!
!!"!#$
!"# !!"#$

		,		ℒ = !"×!"!!×!"×!.!"#×!.!"×!"!"
!.!×!"!!" ×!.!"# !"!! 						

	

γ e-	 e+	



comparison	
				(MHz)	
	

Rate	 Trigger	rate	

Gem	(3)	 0.1896+0.0207+0.0107=0.22	
Lgc	 0.1893+0.0205+0.0112=0.22	 4.69x10-3	

Ecal	 0.1084+0.0057+0.0033=0.12	
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Part	II	
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ϒP->K+Σ0	

Other	Hyperon	Produc-on	Channel	Study	

ϒP->K0Σ+	

γΛ0	

nπ0	

2γ	

pπ0	

2γ	

RPR-2007	version:			ϒP->K+Σ0		and	ϒP->K0Σ+	

RPR-2011	version:			ϒP->K+Λ0			

e-e+	

e-e+	
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	6			5	

	7			8	
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4			3	

5		6	

m-d		
-d		



comparison	
				(MHz)	
	

Rate	 Trigger	rate	

Gem	(3)	 																						0.292	
lgc	 																						0.292	 6.11x10-3	

ec	 																						0.141	
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ϒP->K+Σ0	

				(MHz)	
	

Rate	 Trigger	rate	

Gem	(3)	 0.077	
lgc	 0.077	 			1.289x10-3	

ec	 0.026	

ϒP->K0Σ+	
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Summary	

				(MHz)	
	

lgc	
Trigger	rate	

																
6.11x10-3	

				

	
4.69x10-3	

	

	
1.289x10-3	

ϒP->K+Σ0	 ϒP->K0Σ+	ϒP->K+Λ0	

Based	on	your	note:	Hyperon	Produc-on	and	Asymmetries	
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The	asymmetry	in	the	background	is	determined	by	decay	asymmetry	
parameters	a0	and	by	the	cosθ of	the	decay	π0		

Any	comments	and	sugges-ons	?	

Need	the	cosθπ	informa-on	to	study	the	cancella-on	effect.		
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Backup		
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The	Generated	Σ0 Momentum	Distribu-ons 
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The	Generated	Σ+ Momentum	Distribu-ons 

Due	to	the	model	
extrapola-on		



2ϒ event rate per sector  

K+Λ0		

														π0n	
																										2ϒ	

Rate		
(MHz)	
m-d=5	
and	6	

Trigger	rate		
(MHz)	

PMT>=2;	Nphe>=2	

Gem	(3)	 0.1896	

lgc	 0.1893	 3.946x10-4	

ec	 0.1084	
	

0	

Rate	=	 ℒ!"!!!!
!!"!#$
!"# !!"#$

		,		ℒ = !"×!"!!×!"×!.!"#×!.!"×!"!"
!.!×!"!!" ×!.!"# !"!! 						
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K+Λ0		

											π0n	
																		2ϒ	
																										e-e+	

Rate		
(MHz)	
m-d=5/6	

Trigger	rate		
(MHz)	

Gem	(3)	 0.0207	

lgc	 0.0205	 2.420x10-3	

ec	 0.00567	
	

0	

e- event rate per sector  
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K+Λ0		

											π0n	
																	2ϒ																										
																							e-e+	

Rate		
(MHz)	
m-d=5/6	

Trigger	rate		
(MHz)	

Gem	(3)	 0.01073	

lgc	 0.01116	 1.877x10-3	

ec	 0.003313	
	

0	
(trigger	for	
p>1GeV)	

e+ event rate per sector  
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Bremsstrahlung	Photon	Energy		

Cross	sec-on	weighted		
PVDIS	acceptance		


