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K +/0N→ K +/0N(π /η / ...)

No	
  conven/onal	
  mechanism	
  
for	
  kaon	
  absorp/on:	
  

K −N→Yπ K −NN→YN

An/kaon	
  can	
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in	
  nuclear	
  environment:	
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  effects	
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φ→ K −K +, BR ~ 49%
An/kaon	
  from	
  Phi	
  feed-­‐down:	
  

 [GeV]NNs
1 10

-
/Kφ

0

0.5

1
HADES Au+Au
HADES Ar+KCl
FOPI Ni+Ni
FOPI Al+Al
E917 Au+Au Central
NA49 Pb+Pb Central
STAR Au+Au Central
ANKE p+p

production threshold φ
in elementary p+p collisions

ϕ/K− ra-os:	
  p	
  +	
  p,	
  A	
  +	
  A	
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  al.	
  Prog.	
  Part.	
  Nucl.	
  Phys.	
  66,	
  834-­‐879	
  (2011)	
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  arXiv:1703:08418v	
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  important	
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  produc-on	
  
	
  	
  	
  	
  	
  below	
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  threshold	
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  K0 produc-on	
  scales	
  with	
  the	
  
	
  	
  	
  	
  	
  surface	
  of	
  the	
  nucleus	
  in	
  pion-­‐	
  
	
  	
  	
  	
  	
  induced	
  reac-ons	
  (@	
  1.15	
  GeV/c)	
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  al.	
  Phys.	
  Rev.	
  Lei.	
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  182501	
  (2009)	
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➝	
  π is	
  likely	
  to	
  undergo	
  reac-ons	
  
	
  	
  	
  	
  	
  with	
  nucleus	
  on	
  the	
  surface	
  of	
  	
  
	
  	
  	
  	
  	
  the	
  target	
  nucleus 

λ =1.5 fm (pπ =1.7 GeV/c)
dC,W ≈ 5.5, 14.2 fm

W	
  

π


C	
  

π
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Secondary	
  Pion	
  Beam	
  @	
  1.7	
  GeV/c	
  
➝	
  CEntRal	
  BEam	
  TRacker	
  for	
  PiOnS	
  @	
  TU	
  Munich	
  

➝	
  High	
  π-­‐	
  rates	
  (up	
  to	
  107	
  part./s)	
  	
  	
  	
  	
  
➝	
  Self-­‐triggering	
  and	
  σ(pπ)	
  <	
  0.5	
  %	
  

Wirth	
  et	
  al.	
  Nucl.	
  Inst.	
  and	
  Meth.,	
  Phy.	
  Res.	
  A,	
  p.	
  243-­‐244	
  (2016)	
  

Silicon'
Detectors'

Q"""Q" D"
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Diamond'
detector'
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SIS"
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Produc3on'
Target'

Q"""Quadruple'magnet'
D'''Dipole'magnet'

Q"'
S2'

dispersive'plane'

HADES'Target'
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K −

K +
W( ) K −

K +
C( ) y, pT /Θ, p( )

(An/)Kaon:	
  
	
  

➝	
  Momentum	
  distribu/on	
  
➝	
  Rapidity	
  distribu/on	
  
➝	
  K− absorp/on:	
  
	
  
	
  
	
  
Phi:	
  
➝	
  K− from	
  ϕ	
  feed-­‐down: 

φ
K −

C /W( )

φ→ K −K +, BR ≈ 49%

W

π
C

π
N	
  =	
  1	
  ·∙108	
  Events	
  	
   N	
  =	
  1.3	
  ·∙108	
  Events	
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  Selec-on	
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Corrected	
  Kaon	
  Yield*:	
  

pT-­‐y	
  

C	
   K+	
   866k	
  

K−	
   46k	
  

W K+	
   1416k	
  

K−	
   24k	
  

pT-­‐y	
  

C	
   K+	
   866381	
  

K−	
   45995	
  

W	
   K+	
   1415900	
  

K−	
   23805	
  

*Acceptance⊗efficiency	
  corrected	
  (GiBUU)	
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Event	
  Selec/on:	
  
• Primary	
  vertex:	
  	
  
• -­‐	
  80	
  <	
  z	
  vertex	
  <	
  	
  5	
  mm	
  
• 	
  r(x,y	
  vertex)	
  ≤	
  20	
  mm	
  

• Velocity:	
  0	
  <	
  β	
  <	
  1	
  
Energy	
  loss	
  and	
  magne-c	
  field	
  correc-on	
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➝	
  GiBUU	
  is	
  almost	
  in	
  agreement	
  
	
  	
  	
  	
  	
  with	
  pT	
  distribu-ons	
  
➝	
  UrQMD	
  does	
  not	
  describe	
  
	
  	
  	
  	
  	
  pT	
  distribu-ons	
  in	
  all	
  y	
  bins	
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   74	
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A	
   184	
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   110	
   6	
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   184	
   12	
  
N	
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= 0.926

π-­‐+p	
  
Threshold	
  	
  
plab	
  [GeV/c]	
  

Λπ+2π-­‐K+	
   1.711	
  
Λπ0π-­‐K+	
   1.407	
  
Λπ-­‐K+	
   1.144	
  
Σ+π02π-­‐K+	
   1.861	
  
Σ+2π-­‐K+	
   1.568	
  
Σ0π+2π-­‐K+	
   1.879	
  
Σ0π-­‐K+	
   1.290	
  
Σ-­‐π+π0π-­‐K+	
   1.879	
  
Σ-­‐π+π-­‐K+	
   1.585	
  
Σ-­‐π0K+	
   1.290	
  
Σ-­‐K+	
   1.035	
  
Σ0(1385)π-­‐K+	
   1.680	
  
Σ-­‐(1385)π0K+	
   1.680	
  

π-­‐+p	
  
Threshold	
  	
  
plab	
  [GeV/c]	
  

Σ-­‐(1385)K+	
   1.399	
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  Phi	
  Reconstruc-on	
  
Event	
  and	
  Kaon	
  Selec/on:	
  
• Primary	
  vertex:	
  	
  
•  -­‐	
  80	
  <	
  z	
  vertex	
  <	
  	
  5	
  mm	
  
•  	
  r(x,y	
  vertex)	
  ≤	
  20	
  mm	
  

• Kaon	
  mass:	
  400	
  <	
  MK	
  <	
  600	
  MeV/c2	
  
• Par-cle	
  iden-fica-on	
  via	
  β	
  and	
  p	
  
•  (β	
  ≶(p/√(p2+mK

2)	
  ±	
  0.5)	
  
Energy	
  loss	
  and	
  magne-c	
  field	
  correc-on	
  

Phi	
  Yield	
  Extrac/on*:	
  
•  Signal:	
  	
  ‘’gauss	
  +	
  gauss‘‘	
  	
  	
  

•  σ1:	
  finite	
  resolu-on	
  effects	
  
•  σ2:	
  mul-ple	
  scaiering	
  

•  Background:	
  ‘‘polN	
  .	
  (1	
  –	
  gauss(x,	
  threshold,	
  σ))‘‘	
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π-­‐+C	
   π-­‐+W	
  
150 MeV / c ≤ pT ≤ 650 MeV / c 0.4 ≤ y ≤1.0

PRELIMINARY	
  PRELIMINARY	
  

150 MeV / c ≤ pT ≤ 650 MeV / c 0.4 ≤ y ≤1.0

Joana	
  Wirth	
  

*Event-­‐by-­‐event	
  acceptance⊗efficiency	
  
	
  	
  corrected	
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  An-kaons	
  from	
  Phi	
  Feed-­‐Down	
  

π-­‐+C	
  
φ /K − pT , y( ) = 0.31± 0.044 (stat)
φ /K − p,Θ( ) = 0.42± 0.045 (stat)

π-­‐+W	
  

φ /K − p,Θ( ) = 0.53± 0.057 (stat)
φ /K − pT , y( ) = 0.30± 0.056 (stat)

sπN ≈ 2 GeV

 [GeV]N/NNπs
1 10

-
/Kφ
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HADES Au+Au
HADES Ar+KCl
FOPI Ni+Ni
FOPI Al+Al
E917 Au+Au Central
NA49 Pb+Pb Central
STAR Au+Au Central
ANKE p+p

production φ
threshold

 + pπin 

production threshold φ
in elementary p+p collisions
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➝	
  ϕ/K−	
  ra-o	
  is	
  the	
  same	
  in	
  	
  
	
  	
  	
  	
  	
  	
  π−	
  +	
  C	
  and	
  π−	
  +	
  W	
  	
  
	
  

➝	
  K−	
  is	
  absorpted	
  in	
  Tungsten	
  
	
  

➝	
  What	
  happends	
  to	
  ϕ?	
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➝	
  K−	
  absorp-on	
  in	
  π−	
  +	
  W	
  with	
  respect	
  to	
  π−	
  +	
  C	
  	
  
➝	
  ϕ/K−	
  ra-o	
  constant	
  for	
  π−	
  +	
  W	
  and	
  π−	
  +	
  C	
  	
  

	
  ➝	
  	
  	
  ϕ disappearance	
  as	
  K−	
  	
  
	
   	
  ➝	
  Resonance	
  disappearance	
  
	
   	
  ➝	
  ϕN	
  cross-­‐sec-on	
  not	
  small	
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➝	
  GiBUU	
  is	
  almost	
  in	
  agreement	
  
	
  	
  	
  	
  	
  with	
  pT	
  distribu-ons	
  
➝	
  UrQMD	
  does	
  not	
  describe	
  
	
  	
  	
  	
  	
  pT	
  distribu-ons	
  in	
  all	
  y	
  bins	
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