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SIDDHARTA‘s first kaonic hydrogen spectrum
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SIDDHARTA SIDDHARTA ‐‐ activities in 2008activities in 2008

-Installation of the setup on DAFNE (including shielding): 
September 2008

-Tests and debug: September – October 2008 (in parallel with the 
DAFNE restart), calibration procedure definition, trigger test

-Degrader optimization by measurement of kaonic helium4: 
November – December 2008





Lead shielding of SIDDHARTALead shielding of SIDDHARTA



SIDDHARTA setup on DASIDDHARTA setup on DAΦΦNENE
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XX‐‐ray calibration spectrumray calibration spectrum

Improved in 2009 
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Trigger optimization using a He targetTrigger optimization using a He target
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Degrader optimization using a He targetDegrader optimization using a He target
K-He(Lα) S/B ratio I.L. [pb-1] K-He/pb-1

Deg 2 397±24 4.0 11.4 34.8±2.1
Deg 3 590±30 4.6 14.8 39.9±2.0
Deg 4 420±24 4.2 11.1 37.8±2.2
Deg 5 209±19 2.6 9.0 23.2±2.1

Degrader  base 
made of Mylar:
‐60,‐40   mm    100 μm
‐40,‐20   mm    200 μm
‐20,0      mm    400 μm
0,+20 mm     600 μm

+20,+40 mm    700 μm
+40,+60 mm    800 μm



SIDDHARTA: activities in 2009SIDDHARTA: activities in 2009

-In-beam calib. procedure – sliding mechanism (degrader / 
calib. Foil); stability tests

-Study of systematic errors with a 55Fe source inside setup 
(Mn lines versus Cu and Ti) -> 2 eV systematic error with 
KHe
--> data for publication

-Hydrogen filled inside target in March, KH measurement 
started



Optimization of the calibration Optimization of the calibration 
procedure and study of the procedure and study of the 

systematic errorssystematic errors

With With KHeKHe



Sliding mechanism: degrader/Sliding mechanism: degrader/calibcalib foil(sfoil(s) ) ––JanuaryJanuary



Sliding mechanism: degrader/Sliding mechanism: degrader/calibcalib foil(sfoil(s) ) ––JanuaryJanuary



55Fe source (5.9 55Fe source (5.9 KeVKeV line) inside the vacuum jacketline) inside the vacuum jacket



KHeKHe spectrumspectrum
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New target cell New target cell –– better calibration and higher solid anglebetter calibration and higher solid angle



New target cell installation (26 Feb)New target cell installation (26 Feb)



New target cell installation (26 Feb)New target cell installation (26 Feb)



Typical calibration spectrum beam and XTypical calibration spectrum beam and X‐‐ray tuberay tube



KaonKaon detector collimator detector collimator (factor about 1.5)(factor about 1.5)



KHeKHe spectrum with the new target cellspectrum with the new target cell

L = 8-10 pb**-1 (50-60 ev/pb)_
S/B = 6/1 (area) (gained factor 3)



KaonicKaonic helium analysishelium analysis

First measurementFirst measurement
of KHe4 on gaseous targetof KHe4 on gaseous target

‐‐to be publishedto be published



Theoretical value around 0 eV
‐> kaonic helium puzzle





E570 at KEK: KE570 at KEK: K‐‐He He 

Shift = 2+/‐ 2(stat) +/‐ 2(sys.) eV



SIDDHARTA: KSIDDHARTA: K‐‐HeHe

Shift = 0+/‐ 6(stat) +/‐ 2(sys.) eV



Burial of KBurial of K‐‐He puzzle:He puzzle:



Kaonic hydrogen 

Collected about 100 pb-1 till end of April

(very) preliminary analyses



SIDDHARTA kaonic hydrogen 
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Preliminary SIDDHARTA kaonic hydrogen spectrum

Shift error about 25 eV
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KH preliminary analyses
Selection of cleanest data subset
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For 100 pb-1 precision in shift about 25 eV

-> for 400 pb-1

Expected precision in shift about 10 eV



SIDDHARTA scientific programme
EU dimension



The scientific aim
the precision determination of the isospin dependent 

KN scattering lengths through a 
~ ~ eVeV measurement of the shiftmeasurement of the shift and of the width

of the Kα line of kaonic hydrogen and
the first (similar) measurementfirst (similar) measurement of kaonic deuterium

1. Breakthrough in the low-energy KN phenomenology;
2. Threshold amplitude in QCD
3. Information on Λ(1405)

LEANNIS Network 
in FP7 HadronPhysics2



Low Energy Antikaon‐Nucleon
(Nucleus) Interaction Studies









SIDDHARTA plans and beam 
time request

1) 10 eV level precision measurement of kaonic
hydrogen: 400 pb-1, about 300 pb-1 to be still collected 

2) 2009: first measurement of  kaonic deuterium,  for 
600 pb-1

(represents as well background measurement for KH)

3) Further option: precision Kaonic helium
measurement (He3), need 50-100 pb-1



Expected SIDDHARTA  resultExpected SIDDHARTA  result
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Kaonic hydrogen precision estimated using the kaonic
helium measurement

error in shift:    better than ± 10 eV
error in width:  better than ± 35 eV
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