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Laser Electron Photon beamline at SPring-8 
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	Operated since 2000.	
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PWO measurement 

tagged 

Linear Polarization of γ beam 

photon energy [GeV] photon energy [MeV] 

8 GeV electrons in SPring-8 + 350nm(260nm) laser 
è maximum 2.4 GeV(2.9 GeV) photon  
Laser Power ~6 W è Photon Flux  ~1 Mcps 
Eγ measured by tagging a recoil electron è Eγ>1.4 GeV, ΔEγ ~10 MeV 
Laser linear polarization 95-100% ⇒ Highly polarized γ beam 



LEPS spectrometer 
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Beam 

Start counter (STC) 

SSD 
AC 

・Dipole magnet : 0.7 Tesla 
・Acceptance : 

Hori : ± 20° 
Vert : ± 10° 

・AC index : 1.03 
   (reject 0.6 GeV/c π) 

x z 
y 

・Eγ = 1.5 ~ 2.4 GeV 
・tagger rate : ~106 cps 
・trigger rate : ~ 100 cps 
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Θ+ study at LEPS 
Θ+ production via γd → K-Θ+ → K-K+pn 

Spectator can not escape from the target.  

signal events : γn → K-K+n  reference events : γp → K-K+p  

n/p separation is possible by improving the proton 
detection efficiency. 



γp → K+X γd → K+X 
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assuming	proton	mass	for	
missing	mass	calcula:on	

Quality of K+ missing mass spectra is the almost same. 

K+ missing mass spectra 

σ ~ 30 MeV/c2	

Detailed	calibra:ons	were	done	by	Y.	Nozawa.	



Estimation of Mass Resolution by MMSA  
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Λ(1520) peak fit with Voigt function	

MC Data	

2006-07	 2013-14	

σ(MC) = 10.5 MeV/c2	

σ = 14.9 +- 1.9 MeV/c2	 σ = 16.1 +- 1.5 MeV/c2	
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Mass Resolution in the low energy region  

2006-07	 2013-14	

σ = 11.6 +- 2.9 MeV/c2	 σ = 19.6 +- 3.8 MeV/c2	

•  Currently checking the reason for the bad mass resolution of the new 
data in the low beam energy region (below 2.1 GeV).	



Proton detection with STC 

Proton detection efficiency is improved by using large-area start 
counter (STC) in 2013-2014 run.  
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proton	tagged	with	STC	

signal 

Small STC 
x : 150 mm 
y : 94 mm 
z : 5 mm 

Large STC (LSTC) 
x : 780 mm 
y : 340 mm 
z : 10 mm 

2002 - 2007  2013 - 2014  
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Improvement in 
Proton-event rejection	

11
 Proton detection efficiency: 84%	Proton detection efficiency: 59%	



M(pK+) GeV/c2

Ev
en

ts
/0

.0
12

5 
G

eV
/c

2

0

10

20

30

40

50

1.4 1.45 1.5 1.55 1.6 1.65 1.7 1.75 1.8 1.85 1.9
M(pK+) GeV/c2

Ev
en

ts
/0

.0
12

5 
G

eV
/c

2

0

2

4

6

8

10

12

14

1.4 1.45 1.5 1.55 1.6 1.65 1.7 1.75 1.8 1.85 1.9

Effect of Proton-event leakage	

12
 Leakage of proton events are 

reduced by a factor of 4.	

•  Unidentified proton event may introduce non-uniform BG. 
•  Proton detection efficiency is improved by selecting events 

with VTX point near the STC (2/3 of the target volume). 
•  Events with a large-angle proton are also to be rejected.	
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Proton-event rejection 
after tighter condition	

13
 Proton detection efficiency: 98%	Proton detection efficiency: 88%	
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No peak around 1.53 GeV/c2 
in pK+ mass distribution	

14
 Large fluctuation was seen in 

2002-03 data.	
The fluctuation was not seen 
in 2006-07 data.	

2002-03	
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The “box” will be open soon after: 
 
•  The reason for a bad missing mass 

resolution in the low energy region 
is understood.  

•  The event selection was optimized 
in terms of proton tagging efficiency 
and signal sensitivity.   

2002-03	

New data 
(2013-14)	



Interference effect between φ and Λ(1520) production channels  
in the γ p à K+K-p near threshold.  

Without Interference  
region 

Jul.26th	/26-mini-3	/S.Y.	Ryu	





1.973 GeV< Eγ <2.073 GeV 

Yield extraction for φ and  Λ(1520)  

Relative Phase 

Phys. Rev. Lett. 116, 232001 (2016).	



Study of the d(γ, K+)X reaction  
at LEPS	

	
A.O.	Tokiyasu	

ELPH	

Jul.29th	E-1	/29-mini-6-	
16:50	



Physics motivation	
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MM(K+)     LEPS	

π+ + d à K+ + X	 γ + d à K+ + X	

MM(K+)     J-PARC E27	

30 MeV shift was observed in Y* region	 no shift was observed in Y* region	

(caused by Y*N interaction? ) 	
Why is the shift not observed in photo-production case?	

Ref. PTEP 2014,101D03	



M(Σ-π+) spectra of LH2/LD2 	
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v  γ + p à K+ + Σ- + π+ reaction was identified by MMSA. 
     à increase Λ*/Σ* ratio (1/10 à 2-3) 
v  Compare the invariant mass spectra between LH2 and LD2.   

consistent within the error. 
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Development of HD 
polarized target	

RCNP	

~100 km	



Calibration data taken in Dec.	

T=0.52 K	

T=4.2 K	

PH = 44 +- 1 %	

Measurements	

Time (day)	

τ  =  239 +- 66 days 
       about 8 months	

T = 300 mK      
B = 1 Tesla	

P	

P	

P	

H Polarization & Relaxation time in HD	





Recoil electron	
       (tagging) 

LEP 
(GeV γ -ray) 

8 GeV electron 	

Laser	

Beam dump	

BGOegg	
LEPS2 
spectrometer	

	

10 times high intensity: 
  Multi-laser injection & 
  Laser beam shaping 

Best e-beam divergence  
     (12 µrad) 
à  Photon beam  
     does not spread out 
à Construct experimental  
   apparatus outside SR bldg	

Backward Compton scattering	

BGO EM calorimeter 
Large LEPS2 spectrometer   
    using BNL/E949 magnet 
èexpect better resolutions   

~135 m	

Jul.26th	/26-mini-3	/M.	Niiyama	



BL31       <σx’ >=14 µrad. BL33       <σx’ >=58 µrad. 

Reaction region 
      (30m) 

Reaction region 
 (7.8m) 

Tagging point 
Tagging point 

e- à 
e- à 

Divergence of LEP beam 

Better divergence à Better tagging resolution 
                                  Smaller beam size at long distance 

LEPS LEPS2 



LEPS2 Detector 

2
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γ	

TPC DC	

γ counter 	 RPC 	

TOP 	

B=1 T : Δp/p ∼ 1% for θ >7°	

TPC Prototype Residual	

RMS=117 µm	

RPC ToF time distribution	

2.22 m	

5 m 	
>3σ K/π separation @1.1 GeV/c2	



Θ+ Search at LEPS2	
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(t-channel	K-exchange	is	possible)	No Fermi motion correction. 
No φ background. 
 
To measure angular dependence of production rate in 
large angle region, up to CLAS acceptance. 
 
A large acceptance and better resolution detector is necessary. 
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LEPS1	 CLAS	

LEPS2	

•  Wide acceptance for K-. Covers 
CLAS acceptance.  

•  K-  ID  in p < 1.4 GeV/c.  
•  Large acceptance for multi-particle 

productions.  
•  Search for Θ+ in the invm(K0

sp). No 
need for Fermi-motion correction. 
No φ background。 	

Eγ =  2.4 GeV	

Expected invariant mass 
resolution	
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Two pole structure of Λ(1405)	

3
0
 

D.	Jido,	et	al.	NPA725(2003)	

V.K. Magas, E. Oset and A. Ramos, PRL 95	



Hyperon production with K*(892)	
u Parity filter with linearly polarized photon 

E	 γ	 K*	
K	

π	

natural parity ex. 
P=(-1)J 

  K*(890),κ	
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Hyperon production with K*(892)	
u Parity filter with linearly polarized photon 

E	 γ	 K*	
K	

π	

unatural parity ex. 
P= -(-1)J 

  Kaons	
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E	
γ	

K*	
K	

π	

p	 Λ(1405)
Σ(1385)	

K-	

K*(890) Λ(1405) photoproduction 
with linearly polarized photon 
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T.Hyodo et. al, PLB593	
 High luminosity photon beam with Eγ>2.4 GeV. 
 Detect            K*+→ K0s π+　→  πππ
                   Λ(1405) → Σ0π0 → Λγ γγ
                    Σ(1385) → Λπ0               
   Large acceptance charged / photon detector 	
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K*(890) Λ(1405) photoproduction 
with linearly polarized photon 

	

T.Hyodo et. al, PLB593	
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Kaonic nuclei search	
If Λ(1405) is Kbar N molecule, K-pp system can be strongly bound state.	

MM(K+π-)     LEPS	MM(K+)     J-PARC E27	

30 MeV shift was observed in Y* 
region	 no shift was observed in Y* region	

(caused by Y*N interaction? ) 	

Ref. PTEP 2014,101D03	

LEPS Collaboration / Physics Letters B 728 (2014) 616–621 619

Fig. 2. (Color online.) (a) The fit result of MMd(K +π−) spectrum with the Monte
Carlo generated processes. The color and style of line for each corresponding process
are shown. (b) The residue from the fitting function.

events. The Monte Carlo generated spectra were estimated to have
the systematic uncertainty ∼ 1%. By using the raw spectrum and
the Monte Carlo generated spectra for the fitting, we can avoid the
ambiguity arising from the acceptance correction for each track. In
addition, by using Monte Carlo generated spectra, we can take into
account of the mass resolution effectively.

The fitting was performed in the range from 2.05 to 2.6 GeV/c2.
Six processes were used for the background: γ n → ΛK +π− ,
γ p → Σ+K +π− , γ p → Λ(1520)K + , γ n → Λπ0 K +π− , γ n →
Σ0π0 K +π− and γ p → Σ0(1385)+ K +π− . The shapes of the spec-
tra were generated with the GEANT-based Monte Carlo simulation,
where the Paris-potential model was used to describe the mo-
mentum distribution of the nucleons inside the deuteron [20]. The
yield of each background process was taken into account as a free
parameter. The yield of the signal was increased from 0 to a cer-
tain value, and the Log-likelihood values was calculated at each
point.

Fig. 2 shows the fit result with only background processes and
the residue from the fitting function. χ2/ndf of the fit result is 1.4
in the range from 2.05 GeV/c2 to 2.6 GeV/c2, and approximately
1 in the range from 2.22 GeV/c2 to 2.36 GeV/c2. The tests were
performed for signals with Γ = 20,60 and 100 MeV, and 15 B.E.
values ranging from 10 to 150 MeV. The signal shape was assumed
to be the Breit–Wigner distribution with the fixed B.E. and Γ and
was generated with the GEANT-based Monte Carlo simulation. As
a result of tests, significant decrease of −2' ln L (twice the Log-
likelihood difference of the hypotheses) were not observed under
any assumption of B.E. and Γ values.

To quantify the search results, the upper limits of the differen-
tial cross section of the K − pp bound state production were deter-
mined. The signal yield which gave −2' ln L = 3.84 was used for
the upper limit of the yield at the 95% confidence level. In Fig. 3,
−2' ln L values are shown as a function of the signal yield for
B.E. = 100 MeV and Γ = 60 MeV as a typical example.

The obtained yields were converted to the differential cross sec-
tion by dividing them by the acceptance of the signals, efficiencies
and integrated luminosities. The acceptance of the signal was de-
termined by using the GEANT-based Monte Carlo simulation under
the assumption that the d(γ , K +π−)K − pp reaction occurs isotrop-
ically in the center-of-mass system. The systematic error from this

Fig. 3. (Color online.) Typical −2' ln L values as a function of the signal yield. The
B.E. and Γ values were assumed to be 100 MeV and 60 MeV, respectively. The
crossing point at −2' ln L = 3.84 is indicated by an arrow.

Fig. 4. The upper limit of the differential cross section of the K − pp bound
state production in the d(γ , K +π−)X reaction as a function of assumed sig-
nal peak mass. The solid, broken and dotted lines are the results of Γ =
20 MeV,60 MeV and 100 MeV, respectively.

acceptance was estimated to be ∼ 1%. Fig. 4 shows the upper limits
of the differential cross section of the K − pp bound state produc-
tion for various Γ values as a function of the assumed mass. It
is noted that the obtained upper limit of the differential cross
section has ∼ 12% uncertainty mainly coming from the discrep-
ancy between two datasets. In addition, we performed the same
analyses by using some different combinations for the background
processes. Among them, the combination which gave the most
conservative results of the upper limits was adopted.

The upper limits of the differential cross section of the K − pp
bound state production were determined to be (0.17–0.55),
(0.55–1.7) and (1.1–2.9) µb for Γ = 20,60 and 100 MeV, respec-
tively at the 95% confidence level. These values correspond to
(1.5–5.0), (5.0–15) and (9.9–26)% of the differential cross sec-
tion of the typical hadron production processes such as the
γ n → K +π−Λ or the γ p/n → K +π−Σ+/0 processes within the
kinematical region given in Eq. (1). As for the upper limits for
Γ = 20 MeV, we can compare the obtained results with those
given by the KEK-PS E471/E549 group. The differences between the
present and the KEK-PS E471/E549 experiment are summarized as
follows:

• The search object of the present study is the K − pp bound
state, while the KEK-PS E471/E549 experiment aimed at the
K − ppn or K − pnn bound states.

• The production mechanisms of kaonic nuclei are expected to
be different between the photon induced and stopped K − re-
actions.
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Kaonic nuclei search	

If Λ(1405) is Kbar N molecule, K-pp system can be strongly bound state.	

MM(K+π-)     LEPS	MM(K+)     J-PARC E27	

30 MeV shift was observed in Y* 
region	 no shift was observed in Y* region	

(caused by Y*N interaction? ) 	

Ref. PTEP 2014,101D03	
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Fig. 2. (Color online.) (a) The fit result of MMd(K +π−) spectrum with the Monte
Carlo generated processes. The color and style of line for each corresponding process
are shown. (b) The residue from the fitting function.

events. The Monte Carlo generated spectra were estimated to have
the systematic uncertainty ∼ 1%. By using the raw spectrum and
the Monte Carlo generated spectra for the fitting, we can avoid the
ambiguity arising from the acceptance correction for each track. In
addition, by using Monte Carlo generated spectra, we can take into
account of the mass resolution effectively.

The fitting was performed in the range from 2.05 to 2.6 GeV/c2.
Six processes were used for the background: γ n → ΛK +π− ,
γ p → Σ+K +π− , γ p → Λ(1520)K + , γ n → Λπ0 K +π− , γ n →
Σ0π0 K +π− and γ p → Σ0(1385)+ K +π− . The shapes of the spec-
tra were generated with the GEANT-based Monte Carlo simulation,
where the Paris-potential model was used to describe the mo-
mentum distribution of the nucleons inside the deuteron [20]. The
yield of each background process was taken into account as a free
parameter. The yield of the signal was increased from 0 to a cer-
tain value, and the Log-likelihood values was calculated at each
point.

Fig. 2 shows the fit result with only background processes and
the residue from the fitting function. χ2/ndf of the fit result is 1.4
in the range from 2.05 GeV/c2 to 2.6 GeV/c2, and approximately
1 in the range from 2.22 GeV/c2 to 2.36 GeV/c2. The tests were
performed for signals with Γ = 20,60 and 100 MeV, and 15 B.E.
values ranging from 10 to 150 MeV. The signal shape was assumed
to be the Breit–Wigner distribution with the fixed B.E. and Γ and
was generated with the GEANT-based Monte Carlo simulation. As
a result of tests, significant decrease of −2' ln L (twice the Log-
likelihood difference of the hypotheses) were not observed under
any assumption of B.E. and Γ values.

To quantify the search results, the upper limits of the differen-
tial cross section of the K − pp bound state production were deter-
mined. The signal yield which gave −2' ln L = 3.84 was used for
the upper limit of the yield at the 95% confidence level. In Fig. 3,
−2' ln L values are shown as a function of the signal yield for
B.E. = 100 MeV and Γ = 60 MeV as a typical example.

The obtained yields were converted to the differential cross sec-
tion by dividing them by the acceptance of the signals, efficiencies
and integrated luminosities. The acceptance of the signal was de-
termined by using the GEANT-based Monte Carlo simulation under
the assumption that the d(γ , K +π−)K − pp reaction occurs isotrop-
ically in the center-of-mass system. The systematic error from this

Fig. 3. (Color online.) Typical −2' ln L values as a function of the signal yield. The
B.E. and Γ values were assumed to be 100 MeV and 60 MeV, respectively. The
crossing point at −2' ln L = 3.84 is indicated by an arrow.

Fig. 4. The upper limit of the differential cross section of the K − pp bound
state production in the d(γ , K +π−)X reaction as a function of assumed sig-
nal peak mass. The solid, broken and dotted lines are the results of Γ =
20 MeV,60 MeV and 100 MeV, respectively.

acceptance was estimated to be ∼ 1%. Fig. 4 shows the upper limits
of the differential cross section of the K − pp bound state produc-
tion for various Γ values as a function of the assumed mass. It
is noted that the obtained upper limit of the differential cross
section has ∼ 12% uncertainty mainly coming from the discrep-
ancy between two datasets. In addition, we performed the same
analyses by using some different combinations for the background
processes. Among them, the combination which gave the most
conservative results of the upper limits was adopted.

The upper limits of the differential cross section of the K − pp
bound state production were determined to be (0.17–0.55),
(0.55–1.7) and (1.1–2.9) µb for Γ = 20,60 and 100 MeV, respec-
tively at the 95% confidence level. These values correspond to
(1.5–5.0), (5.0–15) and (9.9–26)% of the differential cross sec-
tion of the typical hadron production processes such as the
γ n → K +π−Λ or the γ p/n → K +π−Σ+/0 processes within the
kinematical region given in Eq. (1). As for the upper limits for
Γ = 20 MeV, we can compare the obtained results with those
given by the KEK-PS E471/E549 group. The differences between the
present and the KEK-PS E471/E549 experiment are summarized as
follows:

• The search object of the present study is the K − pp bound
state, while the KEK-PS E471/E549 experiment aimed at the
K − ppn or K − pnn bound states.

• The production mechanisms of kaonic nuclei are expected to
be different between the photon induced and stopped K − re-
actions.

Why  
π+ d → K+ X 
γ    d → K+ π- X  
are largely different? 
 
Σ* to Λ* ratio? 
→ identify decay products 

3
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Fig. 4. (a) Missing-mass spectrum of the d(π+, K +) reaction for two-proton coincidence and the "0 p decay
branch events. The mass acceptances of the RCAs are corrected. The spectrum was fitted with a relativistic
Breit–Wigner function (see text for details). We found a mass 2275 +17

−18 (stat.) +21
−30 (syst.) MeV/c2 and a width

162 +87
−45 (stat.) +66

−78 (syst.) MeV. (b) The coincidence probability of one proton for the middle segment of the
RCA, as in Fig. 2(c), together with the interpretation spectra shown as a colored line. See text for details.

histogram, shown in Fig. 4(b) as a plot colored in pink, which is calculated as

Rp(M Md) =
C × f (M Md) × η1p(M Md)

( d2σ
d%d M Md

(M Md))inclusive
, (3)

where C is the normalization constant, and η1p(M Md) is the detection efficiency of a proton in the
middle segments of the RCA (Seg2, 5). The blue line in Fig. 4(b) is an assumed flat component rep-
resenting the conversion processes and the contamination from the misidentification of π± in the
RCA. Red points with error bars in Fig. 4(b) are the sum of the pink points and blue line. The nor-
malization constant C and the amplitude of the flat component (blue line) were adjusted to minimize
the differences between the black and red points. Thus, the obtained one-proton coincidence prob-
ability spectrum of the broad enhanced region could be reproduced by the “K − pp” signal and flat
background.

What is the nature of the “K − pp”-like structure? It should have strangeness −1 and baryon number
B = 2 from the observed reaction mode, so that the hyper charge Y = 1. As for the spin of the
K − pp system, a K − is theoretically assumed to couple with a spin-singlet (S = 0) p–p pair in
an S-wave (L = 0), so that the J P = 0−, presumably. An alternative view of the system as a &∗ p
bound state [28] also predicts the bound-state spin to be 0. There is also a theoretical prediction of a
(Y, I, J P) = (1, 3/2, 2+) dibaryon as a π&N–π"N bound state [29].

4. Summary We have observed a “K − pp”-like structure in the d(π+, K +) reaction at
1.69 GeV/c with coincidence of high-momentum (>250 MeV/c) proton(s) at large emission angles
(39◦ < θlab. < 122◦). A broad enhancement in the proton coincidence spectra is observed around
the missing mass of 2.27 GeV/c2, which corresponds to a binding energy of the K − pp system of
95 +18

−17 (stat.) +30
−21 (syst.) MeV and a width of 162 +87

−45 (stat.) +66
−78 (syst.) MeV. The branching fraction

between the &p and "0 p decay modes of the “K − pp”-like structure was measured for the first time
as (&p/("0 p = 0.92 +0.16

−0.14 (stat.) +0.60
−0.42 (syst.).
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B.E. = 95+18
-17

+30
-21 MeV 

Γ = 162+87
-45

+66
-78 MeV 

d(π+, K+)X   
decay proton-tagged 
Σ0p ID using missing mass.	

Kaonic nuclei search	

LEPS2	

γ	 Κ0,Κ*0	

K, K*	

- γ + d à K+ + π- + X 
- γ + d à Ks

0 + X 
- γ + d à K*0 + X 
☆detect decay products 
　X= Λp , Σ0p 

Results from LEPS1 by  
Dr. Tokiyasu at E-1 on 29th.	



Exp. hall was constructed. (2010.Oct-2012Jan)	 Installation of the E949 magnet (2011.Nev-Dec) 	

γ counters were installed. (2012.June)	 Beam pipe (2012.May)	 3
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BGO-Egg : constructed 
@ ELPH, Tohoku U.	

Large acceptance  photon detector  (BGO-Egg) 
•  1320 BGO crystals  
•  Covering 24o ~144o  polar angle 
•  1.3% energy resolution  for 1 GeV 
	



Experimental Setup	
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γ	

BGOegg	

Inner Plastic Scintillator (IPS)	
Drift Chamber (DC)	Resistive Plate  

Chamber (RPC)	

Cylindrical Drift Chamber (CDC)	

Target	

6.8°	

z=0 m 
1.28 m 

E949 γ-counter	

E949 γ-counter	

2 m (Vertical) 
x 

3.2 m (Horizontal) 

6.8°	

z=12.5 m 

21°	

21°	

E949 Magnet 

z=1.6 m 

Upstream 
Charge Veto 
Counter	

Tagged Photon Energy     : 1.3 – 2.4 GeV (355 nm UV laser) 
Tagged Photon Intensity : 1.4 – 1.8 Mcps (3 or 4 laser injection)	



Experimental setup	
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γ + 12C ->  η’ x 11B + p 	

12.5m	

7° 	21° 	144° 	

BGOegg calorimeter	

γ

Forward TOF	

target	

Tagging counter	

Storage Ring	 LEPS2 building	

Drift Chamber	
Tracking	

e-	

150 MeV	

H.Nagahiro et al. 
PRC74(2006)45203 



Summary	of	Data	Collec0on	

Period	 Target	 Integrated	#	of	γ’s	(tagged	Eγ	region)	
=	tagger	counts	×	dead	0me	corr.	×	DAQ	eff.	corr.	

2014A	
(Apr.∼July)	

Carbon/CH2		
[20	mm]	

C:	1.31×1012,	CH2:	1.58×1012	with	RPC	
(In	total,	C:	4.29×1012,	CH2:	2.56×1012)	
Test	sample	for	η’-mesic	nuclei	search	

2014B	
(Nov.∼Feb.)	 LH2		[40	mm]	 Hori:	2.24×1012	,	Vert:	2.01×1012		

N*	physics,	etc	(with	spin	observable)	

2015A	
(Apr.∼July)	 Carbon	[20	mm]	 9.77×1012	(Vert:	8.97×1012)	

η’-mesic	nuclei	search	

2015B	
(Sep.∼Dec.)	 LH2		[40	mm]	 Hori:	2.87×1012	,	Vert:	2.92×1012		

More	data	for	γp	reac?ons	

2016A	
(Apr.∼July)	

LH2		[40	mm]	
Carbon	[20	mm]	

C:	comparable	to	2015A	(LH2:	one	month)	
More	data	for	η’	mesic	nuclei	search	
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γγ	invariant	mass	distribu:on		

Peak	:	Mean	:	

Peak	:	Mean	:	

Peak	:	Mean	:	



Beam	asymmetry	in	ω(→π0γ)	photoproduc0on	

p	
 	  : beam polarization

   : beam asymmetry

  : the angle between reaction plane 
        and polarization direction	

Polariza?on	degree	has	not	been	taken	into	account.	No	division	by	Eγ	&	θωCM	.	

Ver?cal	Pol.	

azimuthal	angle	[degree]	

γp
→
ω
p	
yi
el
d	

γp
→
ω
p	
yi
el
d	

azimuthal	angle	[degree]	

Horizontal	Pol.	



LEPS2-BGOegg	Status	

•  Precise	calibra:on	methods	have	been	developed.	
					Analysis	programs	are	mostly	finalized.	
•  Calibra:on	for	the	η’-mesic	nuclei	search	is	in	progress.	
•  Beam	asymmetries	for	η	and	ω	using	2014B	will	be					

measured	first.	
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Summary  
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n  LEPS 
n  Updates on Θ+, φΛ* interference, kaonic nuclei search. 
n  Development of the HD target 

n  LEPS2 
n  x10 luminosity. ~10Mcps. 
n  Two different experimental setups. 

n  Solenoid spectrometer  
n  Θ+, Λ(1405) 
n  BGOegg + TOF(RPC)  
n  Backward meson production from proton and nuclei 

n  BGOegg experiment was started in 2014. 


