
P e r f o r m a n c e S t u d i e s o f p p → p p π0
a n d p p → p p η

R e c o n s t r u c t i o n f o r t h e P̄ A N D A D a y - 1 S e t u p

P̄ A N D A P h y s i c s A n a l y s i s M e e t i n g

7 A p r i l 2 0 2 0 | P̄ A N D A P h y s i c s A n a l y s i s M e e t i n g | J . R i e g e r | 1



O v e r v i e w

Full final state reconstruction
 Cross sections

Single particle
      reconstruction

PandaRoot Simulations
- October 2019 release
- Geant3
- Full Simulation
- Day-1 Setup
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π0
R e c o n s t r u c t i o n E f fi c i e n c y
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S i m u l a t i o n

• 106 i s o t r o p i c a l l y g e n e r a t e d π0

• p π0 f r o m 0.05GeV/c t o 5GeV/c

R e c o n s t r u c t i o n

• D e c a y : π0 → γγ

• F i t π0
p e a k i n γγ i n v a r i a n t m a s s s p e c t r u m

t o c a l c u l a t e y i e l d

• D i v i d e b y g e n e r a t e d π0



η R e c o n s t r u c t i o n E f fi c i e n c y
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S i m u l a t i o n

• 106 i s o t r o p i c a l l y g e n e r a t e d η

• p η f r o m 0.05GeV/c t o 5GeV/c

R e c o n s t r u c t i o n

• D e c a y : η → γγ (BR = 39.41%)

• F i t η p e a k i n γγ i n v a r i a n t m a s s s p e c t r u m

t o c a l c u l a t e y i e l d

• D i v i d e b y g e n e r a t e d η , BR c o r r e c t e d



P r o t o n R e c o n s t r u c t i o n
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S i m u l a t i o n

• 5 · 105 i s o t r o p i c a l l y g e n e r a t e d p

• p p f r o m 0.05GeV/c t o 5GeV/c

R e c o n s t r u c t i o n

• R e q u i r e m e n t s : 4 h i t s i n M V D o r 6 h i t s i n a n y t r a c k i n g

d e t e c t o r , c h a r g e + 1

• U s e m o m e n t u m d i r e c t i o n o f a s s o c i a t e d M C t r a c k f o r b i n

a s s i g n m e n t
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p p → p p π0
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S i m u l a t i o n

• p b e a m m o m e n t u m : 1.5GeV/c , 3GeV/c , 5.4GeV/c a n d

15GeV/c
• E v e n t g e n e r a t i o n : P h a s e - s p a c e ( E v t G e n ) , i n c l u d i n g

∆+(1232) r e s o n a n c e ( P l u t o )

• 106 e v e n t s e a c h

R e c o n s t r u c t i o n

• 4 C fi t o n f u l l fi n a l s t a t e , 200MeV/c 2 c u t a r o u n d

π0
m a s s

• F i t π0
p e a k i n γγ i n v a r i a n t m a s s s p e c t r u m t o

c a l c u l a t e y i e l d
1 1.5 2 2.5 3 3.5

2)2 in (GeV/c0π
1

p
2m

1

1.5

2

2.5

3

3.52 )2
 in

 (
G

eV
/c

0 π
2p2

m

0

500

1000

1500

2000

2500

3000

3500

4000
Generated Dalitz Plot

1 1.5 2 2.5 3 3.5
2)2 in (GeV/c0π

1
p
2m

1

1.5

2

2.5

3

3.52 )2
 in

 (
G

eV
/c

0 π 2p2
m

50

100

150

200

250

300

350Reconstructed Dalitz Plot



p p → p p η → p p γγ
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S i m u l a t i o n

• p b e a m m o m e n t u m : 2.06GeV/c , 3GeV/c , 5.4GeV/c a n d

15GeV/c
• E v e n t g e n e r a t i o n : P h a s e - s p a c e ( E v t G e n ) , i n c l u d i n g

N
+(1535) r e s o n a n c e ( P l u t o )

• 106 e v e n t s e a c h

R e c o n s t r u c t i o n

• 4 C fi t o n f u l l fi n a l s t a t e , 500MeV/c 2 c u t a r o u n d

η m a s s

• F i t η p e a k i n γγ i n v a r i a n t m a s s s p e c t r u m t o
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F u l l F i n a l S t a t e R e c o n s t r u c t i o n E f fi c i e n c i e s
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F u l l F i n a l S t a t e R e c o n s t r u c t i o n E f fi c i e n c i e s

L o w E f fi c i e n c y a t L o w E n e r g y
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F u l l F i n a l S t a t e R e c o n s t r u c t i o n E f fi c i e n c i e s

π0
: R e s o n a n t v s . P h a s e S p a c e S c e n a r i o
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F u l l F i n a l S t a t e R e c o n s t r u c t i o n E f fi c i e n c i e s

η: R e s o n a n t v s . P h a s e S p a c e S c e n a r i o
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U n c e r t a i n t y E s t i m a t e s f o r C r o s s S e c t i o n M e a s u r e m e n t s
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L e t ’s A s s u m e . . .

• L = 1030 s −1cm−2

• M e a s u r i n g t i m e t = 10min

π0 η



T h e 2++
G l u e b a l l C a n d i d a t e
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p π0

p

φ

φ

S i m u l a t i o n

• P A W I A N : S i m u l a t e r e a c t i o n

• f 2(2300) r e s o n a n c e i n φφ

• D e t e c t o r r e s p o n s e i n P a n d a R o o t

• R e c o n s t r u c t f u l l fi n a l s t a t e , 4 C fi t
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C o n c l u s i o n

• G o o d u n d e r s t a n d i n g o f s i n g l e p a r t i c l e r e c o n s t r u c t i o n

• G o o d p r o t o n t r a c k r e c o n s t r u c t i o n c r u c i a l f o r e x c l u s i v e r e c o n s t r u c t i o n

• S u i t a b l e m o d e l f o r c o n t r i b u t i n g r e s o n a n c e s n e e d e d

• p p → p p π0/η c r o s s s e c t i o n m e a s u r e m e n t s v e r y g o o d c h a n n e l f o r P̄ A N D A i n

C o m m i s s i o n i n g P h a s e

• 2++
G l u e b a l l c a n d i d a t e a d d r e s s a b l e w i t h D a y - 1 s e t u p

7 A p r i l 2 0 2 0 | P̄ A N D A P h y s i c s A n a l y s i s M e e t i n g | J . R i e g e r | 1 4


	Single Particle Reconstruction Efficiency
	Meson Production in pp Scattering
	Cross Sections
	Glueball
	Conclusion

