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Experiments

E570 KEK K-4He Published
| K p, K d,
SIDDHARTA | DA®NE K-4He. K-3He Data taken
E17 J-PARC K-3He “Day-1”
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Two more talks (session 3B)

Michael Cargnelli (Vienna)

Precision spectroscopy of light kaonic atom X-rays in the
SIDDHARTA experiment

Masaharu Sato (Tokyo)
Precision spectroscopy of kaonic 3He X-rays at J-PARC
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KN at threshold
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KN at threshold
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observables

pure electromagnetic

1s

+ strong interaction

repulsive

attractive

E1E

transition energy
Kaonic hydrogen 2p— s ~6.5 keV
kaonic helium 3d—2p ~6.4 keV (K-*He)
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(D Kaonic Hydrogen



before KpX
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KpX @ KEK

H- gas, tagging, 60 Si(Li) detectors (200 mm?2)
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in-situ calibration

!

Kcomplex

40 T 1 (KB,K’{,KE- ) - good S/N

but small # of events

Counts / 50 eV

resolution 407eV
FWHM@4.5 keV

.1..

X-ray energy (keV) M.Iwasaki et al &
T.M. Ito et al
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DEAR @ DA®NE

CCD, good energy
resolution (150 eV @ 6 keV)

but no time resolution
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DEAR spectrum
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repulsive
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KpX & DEAR
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p necessity for improved measurements

p Kp and Ka

p CCD is not an ideal detector

host DEAR

p X-ray detector(s) with good energy & time
resolution necessary

) Silicon
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Silicon Drift Detector (SDD)

GND Usn Drift tield Us Anode |

Homogeneous thin entrance window

resolution AE/E~ detector capacitance
SDD - small capacitance, indep. of the detector area
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SIDDHARTA

SDDs

Scint
PR N — DADONE
e e
Scint

Triple coincidence:
SDDy * Scintk * Scintg
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Cupper Foill
Titanium Foill

Vacuum chamber

% Target Cell
Z . ?T%
X-ray ,/ 7 ;8
=i

Beam Pipe
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KpX & DEAR
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(2 Kaonic Helium
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3 past experiments
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3 past experiments

1979

1971
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3 past experiments

1983
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«repulsive AEzp (eV)
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Kaonic Helium X-ray Spectroscopy
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but theory...
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Kaonic Helium X-ray Spectroscopy

Puzzle: 5O discrepancy
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SDD (silicon drift detector)

Produced by KETEK GmbH

(_#¥ THE UNIVERSITY OF TOKYO

electrons drift to a small
anode (small capacitance)

high resolution

(185 eV FWHM @ 6.4 keV),
despite large area (100 mm?)

8 such SDDs used in E570

Ryu Hayano, MENU2010



® <6 better S/N
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K- stop vertex
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Fiducial selection

15 Liquid helium-4 target

10

front view
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® n-situ calibration
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Ti & Ni foils
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fiducial & timing cut

Okada et al., PLB 653 (2007) 387
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O line shape
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» Gaussian -->Voigtian
p “Escape” & “Shelf” are neglected.
» added “Compton Tail”
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Same-scale comparison
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shift = EexP - EEM

Eem(eV) 6463.46 + 0.15 (Koike)

due to the K mass error

WEIGHTED AVERAGE

493.677+0.013 (Error scaled by 2.4)

¢

A...f:t

1
-:*;ll

I 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.

- - - DENISOV 91

-+ GALL 88
- - - - LUM 81

-+ BARKOV 79
- - CHENG 75

-+ - BACKENSTO... 73

(Confidence Level 0.001)

| |
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corresponds to

CNTR
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CNTR
CNTR

XZ
7.7
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0.5
0.1
1.0
0.1

22.9

t+| eV in X-ray energy
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AE2p=2 * 2(stat) £ 2(sys) eV

“repulsive AE,, [eV] attractive—
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Counts / 30 eV
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e Gaseous “He target

AE = Eexp — Eem.
= 0 £ 6 (stat) &= 2 (syst) eV

Energy [keV]

M. Bazzi et al., Phys. Lett. B 681, (2009) 310
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Siddharta K-4He
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K- 3He

El/:the "day-1" experiment @ |-PARC
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Hadron hall
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Hadron hall

Fig.l '
Hadron Hall Layout Plian
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SIDDHARTA K-3He
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v Kaonic X-rays: scattering lengths at threshold

v Kp: KpX -

DEAR - S

D

DHARTA

v K*He : KEK E570 (no more Kaonic Helium
DDHARTA

puzzle); confirmed by Sl

v K3He :J-PARC EI7 (& SID

DHARTA)
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