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K-He atom 3d-2p X-ray Energy

4

Strong-interaction shift (and width

/' 3d-2p X-ray (~ 6.4 keV)



“repulsive”
X-ray energy reduced (shift sign negative)

3d




“attractive”

X-ray energy Increased (shift sign positive)

3d
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Kaonic Helium X-ray Spectroscopy

World average
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kaonic atom strong-interaction shift

C.J.Batty, E. Friedman, A. Gal, Phys.
Reports 287, 385 (1997)

best-fit optical potential
n=3
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I.e., More than 5 ¢ difference
between experiment and
theory

Experiment

Theory
~ =0.2eV

Batty (1990),
Hirenzaki et al (2000),
Friedman (2007)




A new experiment with a detector of
- hlgh r‘esoluhon and







After some |5 years,

Akaish i_—Yam.;azald, p--redict_ion com;/-‘inced us
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Akaishi EXAQ5







= —(Uo +iWy)F(r)
14 w(r/Ro)’
" 1+ exp((r — Ro)/ag)




optical model
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Akaishi's coupled-channel
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coupling to the 7~ +5, He channel
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Up (Mev)

Uo=220 MeV,U.=120 MeV, Shift = -1 | eV

Akaishi EXAQ5




Akaishi’s prediction
(accommodates kaonic nuclear states)

| shiftlupto~ 10 eV
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U. fixed to 120 MeV, Up varied



Kaonic Helium X-ray Spectroscopy
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S. Baird et al.,
Nucl. Phys. A392, 297 (1983)
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|. High Resolution
SDD (silicon drift detector)

Produced by KETEK GmbH

electrons drift to a small
anode (small capacitance)

nigh resolution (185 eV
"WHM @ 6.4 keV), despite
arge area (100 mm?)

Si(Li): 300-350 eV

8 such SDDs used in E570



Al VACUUM VESSEL

N

BL COUMTERS

CERE NKOV
COUNTER _

Cu DEGRADER

— =
B0 Mewic K

Si{li) DETECTOR

'[__ﬂ_.—
!

i

I

S. Baird et al.,
Nucl. Phys. A392, 297 (1983)

— B5% COUNTER

1 LIQLID  HE L
HESE RVOIR

Retractable
calibration
source




2:in-situ calibration, 3: fiducial selection
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Trigger counter

Proton drift chamber

Lig. 4He target

Pstart

Pstop
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Fiducial selection
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Timing selection
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understading the resolution function (critical!)
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» Gaussian --> Voigtian
» “Escape” & "Shelf” are neglected.
» added " Tail”™
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Pileup (typical flash-adc waveforms)
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VS energy
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Compton tail
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past exp : Baird et.al. NPA392,297 (1983)
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AE),=2 * 2(stat) + 2(sys) eV
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theory error (~0.2 eV) dominated by K mass error

Koike

WEIGHTED AVERAGE
493 677+0.013 (Error scaled by 2.4)

Values above of weighted average, error,
and scale factor are based upon the data in
this idecgram only. They are not neces-
sarily the same as our '‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.
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K-4He 2p level shift
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Coupled channel
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large width unlikely

Coupled channel
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® Now the Zp shift is consistent with all
theory calculations

® Nlo more Kaonic Helium p-uzz\e_
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J-PARC EI17 will measure K-3He
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