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VWhat has been the
problem!?



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

Strong-interaction shift (and width)

3d

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

Width : Iy, Strong
 Shift : AE,, interaction

Coulomb-only)

Nuclear Absorption



negative shift

(repulsive)

X-ray energy reduced

3d



positive shift

(attractive)

X-ray energy increased

Coulomb— ------- S
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3 past experiments
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«repulsive AEZP (eV)
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out theory...



optical model

2p shift (keV)
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then came Akaishi's
coupled-channel model
calculation



coupling to the 7~ +5, He channel

diagonal: Up —UoF(r)
coupling: Uq Ucoupl F'(7)

{—62 +2u(V 4+ Up —€) — (V, — 6)2} U +2 ylUe® =0

[~V 4 2/(Q—¢) = (Q- )} ©+2 4/ Uc¥ =0

Q = M%He Mg — — M4He — TN -
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(accommodates kaonic nuclear states)
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Akaishi-Yamazaki prediction motivated us
to re-measure K *He
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how It was done In the past
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how E5/0 did 1t



O resolution
® S/N (and statistics)
® calibration

O line shape



O <) better resolution



SDD (silicon drift detector)

T .
- electrons drift to a small
- anode (small capacrtance)
9 high resolution
.. (185 eV FWHM @ 6.4 keV),
ol despite large area (100 mm?)

8 such SDDs used in E570
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® <6 better S/N



K- stop vertex

T, etc.
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Fiducial selection

Light output (MeVee)

Y coordinate (cm)

15 Liquid helium-4 target
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SDD pulse hight (ADC ch)

Counts

Timing selection
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® n-situ calibration



Ti & Ni foils
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ES70 target & X-ray detectors
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Fit residuals
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O line shape



the fit
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Gaussian sigma (eV)

Resolution @ 6.4 keV

obtained from the in-situ calibration peaks
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» Gaussian -->Voigtian
p “Escape” & “Shelf” are neglected.
» added “Compton Tail”
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Results
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Same-scale comparison
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shift = ExP - EEM
Eem(eV) 6463.46 % 0.15 (Koike)

WEIGHTED AVERAGE

due to the K mass error

493.677+0.013 (Error scaled by 2.4)

¢

I |

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram 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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corresponds to

t+| eV in X-ray energy



AE2p=2 * 2(stat) £ 2(sys) eV
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what about the width!
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@ K-3He

- | /:the "day- | experiment @ J-PARC




E17 will measure K-3He (J-PARC Day-1)

no data available

eV
15 ‘He-K-

300 U, MeV
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Hadron hall




Fig.1l

Hadron Hall Layout P
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EI7(15) setup
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Getting ready

preamps in vacuum

beamline
chamber

target (*He ~500 cm?’,
liquified in the heat exchanger)
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Summary




v Now the K*He Zp shift is consistent with

al

theo

ry calculations

v No more Kaonic Helium puzzle

v Width also appears to be small

v F|/ J_
MeEdSL

PARC Day- | experiment will
re K 3He
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