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=LAl LTHA I EHNTE, EERFISA XY MEISHE
TR, FEHAEN I SR T O T ROV F— 1]
Jow s XZME D ENTEDBDNA = ROUED
D726, Ve AR B T 3OV F—MREE L AN T O
IANF—HROW 5 XN T % 0 fREED FRIREE I 7% 5
IVERETFTHFA VT ADOPEETHL. D20, H
Mre—2azMw/ (", K, K,z ) 6T 5 mm
258 em 8 (VR T gem?) ORENZH\ 575, BT
Y — A RREDR—HI BV DT, —HiiEWEE & F W T
1 MeV 2 Y] 2 @ fREEVSHIFE C& 5. F72, OO
F, B e RN ATEE L 7R & VB 2 & ASEEBI A
GBI FED b 7253, HOENE WS Z 2
L ONAN—EONEIFH->TLEH D, FNTE L
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LAOFREE FIFAZ 2L o THY RT I EAAHETH 5.

FRAKIGTH S K, 7 ) RIGTRR Y v 7 E—A ¥
2 EWEE N B SEBIEFR 0.5 GeVie D K I F ¥ — 2 %4l )
CEICE VL CARMNIESL Z b TE L. EEE
BT uTHLENLERSINDLAIRE LD L OFRETO
o T -l EE R 2 RO 2 L 2% B — ), BB S
Thb (@, K), (e,e’K") KIGTIZAERE NS ADKBk
IR A Y OICT5 2 L 13TE 9300400 MeV/e FEE 1317
£ 5. COOBNOKTE T EACESHZ L L
(LT E T AR T DI TRLANIE S oA S — a2 TEAE 5 il
R F->TCTLE )N, Z0—bEd L orofET
BEIDEIWEMEBRICATANDL I EANTEL. X5
WA Y 0DK, s PR I13E Y, BFE—22F )4
KT HHNTAZERT S (e, 'KT) KIS TR RA
ERDEIHICANRZ O X =S ERBELTHELZELT
DAY VKRR AE L, FRR R A VIREED N A 73—
Bafites A2 e TEL. 72720, 2L OIREFFEFIC
EOVHLTLE ) 720, JREXDEET 5 720113 &5 fiRbE
ThHbHIEPAEIZTED.

PED X i aFio BT Y — 2% /oA /38—
B D BB L 1980 FERIZ 2 S HR S T w7z as
2000 4 F TREH DL HEBR I TN o7z, T A b
Ly VAAREYV T S EDTE D GeV I OE FH-I0
MRS ETH L 2 L, AR TA ML Y IR
2% xS K ,n), (@', K" RISICH~_BHAER O
KISWEREA 23 /S w2 b KBOBF NNy 775
Y RDEET HH1/51CB W THELE 7 & K R 1 o [F] g
RSB 7 & & 7 & ORI 2 BTEA LA TH > 7272
DTH5.

A O S B FEAE SR L 2000 424 1E, T A F A 28—
AERTHEZR 1.5 GeV Lo BB L E ¥ — 22 IG T
ELME—DRIRTH o 722KE Y = 7 7 — v ¥ EALWISEAT
(JLab) O:EfEFE - FHRIEAR IR (CEBAF) 2BV T b
7= (E89-009 52ER) .

3. JLablHB T BNAN—KEREHR 25

3.1 JLab CEBAF

JLab CEBAF (ZEE & L THHAZKEN—Y =T/ —
74— 27 O ANLE L, #9600 m £ OBIEEAREILER
BOABWSEY—F 2L —YarI A Fy IR
== RIGRERTH D, XK TH D HEHBERO KL E %
SUECE DI TEZ 2SR ICH Y, / — 7+ — 7 I
BLTHAD HE L 72 KEERLA & 5, sefib@bic
EDLZEDBIIRADERIZE > TRELGTFITF LR 72
CEBAF lZi RS JEICIE > ThdE 5 4 2 L IC L W IR =
ANVF—6GeVEEM LA B CN3IDDEEFKR—IIC
100 uA DEFFE T — 24 (¥ A 708 F2ns) ZHFET
BT ENTELIEIBEMRTH 5. BAEIL Hall-D % Hiik
L1I2GeVANET Yy F7L— FolzoliEhTtdh 5.
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ZONEERE T DTN =K B ATRER 1.5 GeV &
B2 HEIANF BT - A% @ECHGT 27200 T
%, E=ATANLVF—Z 107 L EORBETLEETH Y,
V—2AIT3IvH AE20nmrad & & TH/HhEL, B—4
%100 um £ TR TH E— L DIEH Y % 0.01 FEIZ R
DZEINTEL, 2F), TNIEFEZAIVF 23200 keV D
FEETHH o TV DB LD ERAL OFEIN L IC B W TREMIC
HELTHYFZAE—LELTELNLZEEEKLT
W5,

3.2 E89-009, [REERIIRER

JLab E89-009 3£ & C 13 JLab |2 Bf 7% @ Short Orbit Spec-
trometer (SOS) # K i AaHZs & LC, FHE AL
— TR D JR T FLBR TILERE D & % ENGE ! split-pole A
N7 baA—=Y eEELE TSR LCERA L, BAZEEE
i/ NBRIC (e, 'K ") KIS %E FV 72N A 78— SRR O
FERRgEE A HIE L 722 A b Ly Y R R BRI RK SIS

BOWTHELE T, ERK PRI EE S a7 ER L
TWh 7z KR FHtes & BELETFRE S OmE % T
EDLPVHITICRRE T E B L) BENIE R B G (A 7
v & —) &ERDEED 72 OFKIE L 72, JLab CEBAF % 5
D 1.8GeV, 0.6 uA DET Y — L I1FJEE 120 um WEE 22
mg/em?) O BRI IAS S AUREL S L7 B 0.3 GeVie
DEFNVENGE ARZ T A—% 12GeV/ie DK HR+
ATSOS THIE S 7z 0.6 uA D ¥ — LA CEBAF |2
BV TIIERE I B IRE T 2 0588 3.75 < 102 o

WZHRYS 5. —7, ko (K, 77), @', K") KiS
THWOHLNLHHTE— 2 O IZE W\ 10 MHz, D
FOEMDI0METH 2505, T E— 22 THERY

ICKIBETH D, FHECRAT 10 MHz %l 2 2 (R fBAL 70 &
FEJIE S U | Z R #ET B B % & 2 1LIE CEBAF 7 5 it
HMEN LS EEF Y — 2 OIS & NI 2 KB
WEW) T EDRREBRICE o TABENTH S Z EWDh 5.

BT 79y 7 A, L TNAN—RINEZ RKIZT
B7OHELAY O EOE T SRET S & 9 ICENGE 27
FEXA—=%ZEELL. 17 AU EICb5 7= IUED
WEER K140 7 U P O RBNA S — I EERIRBE 2 N A
IS— KRR & L TIEWd T1MeV 2 Y5 T %)L

F— 3 fRAE 0.9 MeV (FWHM) CTEIIT 5 2 &I L7z,
CEBAF OEMEEF Y — 2 &2 H UL T A 70 A 75—F4
DFEEBHIEERIITEETH B, L) 2 EHNEAS L
7275, TGS (e, ' K') NA N—K e a WIS A 72012
LY 8Ty TAROUBEARRTHL T LIS
Mo 7z,

¥, EZRRIO S THEN TV Z L TlEd 2 0B
B x5 —BELICE 2B TNy 2 7Ty Fid#EF L,
BCELEE T M (1 2R D i B R R ECHE 13 200 MHZz 2 2. T 5
Uﬁ%ﬁ%ﬁﬁK;5NvaﬁawyF@tb,%%%%
ko @ bk & ZREE 7o 72 ’K¢%¥XN7
PR — &&Lfmwtxmi“% (dplp~10773),

SR B — 2 F VT LN N ROREEE
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Ky (A7) v & —ELHAGLE TS msr) % RRFIZHIE L
TBY, NAS=BIIRHE L 72 KW A4 R 250
WCTholz., ZD720, LI NA /= KERERIZFHE
L7z#i L@ fRREK 7 A~x27 bux—% (HKS) %
BFEL, BELEBFANY bux— Y OB EElkT 52
L7
33 HI, E=MARERE1-011, E05-115

E89-009 FZERIZ X 1) [FFIAYIZ IZHEERATREL V5 Z L %0
Motz (e, e'K") KISx V72 ANA IS HeFTERTH
Bh, I A X — 3 fREEII T O K Hf AR AR CHIlRR &
M, BELE TR O @SBRI X D PTREZ ¥ —
LGREE, FENEATHIBR, Z AU E SRS LEATEE L T
ZZITARTU T T AR E L 72 &7 fRRE (Upip~2 %
1074, RIZfkfy (HIKT30msr, 27 v ¥ —EHARD
T 16 msr) O KHR T A7 b1 % — % High-resolution
Kaon Spectrometer (HKS) % #7212 7 A > - 8lff4 2% =
(2 L7z, HKSIEHARE O EMERA 2 5 & W ER A
(KBS 1.6 T, #UEEEE 27 m, RIAMA 701, FuljEE)
H1.2GeV/e) TRER S, M aR IR 1 O e TIRER % 1
ETDHIZODTIAF Yy 2 FL—25%, RPHED 720
DRKY TR FzvN—=, K'Zp, a5 NI F=LANLT
KA 27200/K, T7a7VF oL v 7itds & 2k
LTw3

& 512 E89-009 SEERTRIE & 72 - 7-BELE T it B
WS 272002, BRIAFOENy 7 7T v K Efl$
LT 4N MEREA L KADEREZIT) 2GeVLELFD
AT ANF—=TENY 7 757 2 FE b EELE T
B & X 7 —HELISER ST 23 001 TH 5 (X¥2).
AT —BELEE T - ETOMERELTH 2 2 5WET %
FHEN R % RO AUTEELA E 2 IUTIE LTIk E 5. HIBIER
GHERTA DA TH L LT ZEET 5 2 12X v

W""l“"\““l"“l"‘
BEBETFAST FRA—=ZDT I ¥ TH VR
k™ 5%@0 o%o < &
BTt “§§%%&%%
" AT —HEL
! il B e
€ °r
@
&=
A
B[ N
\ fe's s " |
-15 -10 -5 10 15

0 5
BEGLA X ()

K2 3ab—va i) BB - NI B 2 B oELH 910
MR 5 TWAE T — o750, XIER D EERCG OFImmEAN, — Yl
WXENSICEE R KE ) HETH L. HBHESHIRE S 2 E A58,
ZOENIZHELE AN hO A= OEBET 7275 Y ARNIZA T —
BELSN 2B T2 v Z7IRICTAHET 5. BELE T AXZ ho A — % #EH
JIANC 775 JEMEL, S.6emBEBE T LI LICENDT I T Y Y AETH
L SRS 2 KIRICHRIC X 5 (740 b i)Y
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HlFHZ e TEL. NN ERICHS T 55 LA
FHTIED B BHENEETIZETIE R, L 08
TOMERFEOWW 2B NZFIHL, X7 —HELOE A
Ao T HWHEIPACRER il 2 kT 2 &9 ICHELE 9
HERE A7) v & — OfRmf 2 5 WEIMIT 5 2 L1128 D
Ny 77Ty FERIBICHIHIT 22 EHATEL. 20T
LV MEIZANRY b O X =8 O0EMEE b ST L0
NN OBWAARE S & B 72O % NEEC T 505, B
ELEETRRHERIC B A B 5 % 1/10,000 (2HHI T & % &
s,
INSHDILRZNML 725 “HASENE01-011 TITHRS
N72HKS &7 14V MEZEA L7 ENGE # €N Z1LKH
M ds, BELE FMIEs & LA L, 2005 4 JLab
Hall-C |2 3 > T CH,, 'Li, 2C, ®Si 214 % v TA, 2° {He,

KB, YAl DRI 2 {1 72, HKS ASi%ahid ) oA % FEfi L

T AN MEZ XY BELE RO Ny 7 750 v Rsk
£ 10,0005 0 1 I S L7728, E89-009 (2L —
LR E 5045, BNEZ S5 L T250f5D0V I ) 7 4
V72925 T b BURLE PR HIAR TOFHECRITEIMHZ 12
INF -7

4 o5 AR ERB01-011 A% JLab Hall-C |12 8 \» T
T NEEToTWD L &, HallATIEA %) 7 FHD
EF DR EBIFEIZE 7V — T b (e, ' KT) Kbz Hw
TALi, ¥B, KN J A N A =GOS 2 e 720 15 1%
Hall-A % & ¢ High-Resolution Spectrometer (HRS) & FJ-{F 4L
HANRZ PAA=FZ28MVALILIZEIYK LD
REaHl 21T - 72, HRS OfJiEE (X 23.4m & HKSD 10m &
HRTHELUL EEW. 22 TK O (r~37m) 12X 5
NS OFEI 2 Il 2 7z o 1 HLDEE) = A £ 2 GeVie & &
CE BB & o 72, ECHEEIEOR T2 H) ) 720%E
FiEERG A & L CGRIBE Y 7% 4 % KRR
ELTY YT A A= F o Ly a7 e (RICH) 'Y %
AL7: KO RSZ S, IAAORE S LA F—
DERFETIZHall-C Dty N7 v THAFTH LHH, BT
ANF—DEFE—L%EM) HlllADL Y 7 v 7T,
BTHES % LV ETGICER S5 2 EDARETH V) S 54
BHORWF—y #WAH L TE Y

Z0%, TRHKS T I KL —3 3 YiZHall-Cl2B W T
K707 F 5IZKHE L 72 High-resolution Electron Spectrom-
eter (HES, HUDEENE 1 GeVie, dplp=2x10"*) TENGE
FEEHR, A7) vy = b KO O TEEHZ T
55 = X FZBR B05-115 % 2009 4E 123%47 L CH,, 'Li, *Be, "’C,
RCrAd F V72 F 1T o 72 (A, £°, AHe, ALi, ¥B, XV).
Z DY E01-011 THEIZE 5727 4 )V b L& HES 126 LT
BHL7.

EO01-011, E05-1153ZER T3 2 GeV 55, 30-50 uA O & 1
V—24, 2F 1) 100kW &\ ) KEREDEF Y — 4 % i
CEEICE X BTG L o R BT A REIZE — A

§ IR B L. D72 E0L-011 25 T I,
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Hall C HFH>T
E—Ln5>T

HESHZ 8% HKSH B

i [

BFE—L

K3 E05-115EEty b7 v 7. A7) v ¥ —ERA (SPL) THELKI 113
ZOB/MIIS LTRSS, EBFORT (K') &0 fifbe K FpiEr
Wtes (HKS), MR (e7) Xm0 MRAeE FMuitias (HES) TR S
%, ENENDANRY N1 A —F (IR 2 5 & B 1505 7% 5.

AT 9T —ADBICREA PN —L5 4 v a#iEL, A
T w7 — TINS5 BT LA THER S a5 i
TS F & B S THal-CEBED AL Y E— L%

YINEEW Lo L, BTG LA 5 72 BT AR
AP —ATA Y DEREAERYE — L5 TERKIGLTAE
LGNy 7 TS5y s RiRE ol 20720, K3IRTHE =
HAREERTH 5 E05-115 EERTIZ A7) v & — i DRI
Bz A E—LT4 U RHEL, BEFE—L02T
) v & —TIRIA SN 550 % FOEBIC AN TEIT 72 8 — 4
RECIRES L7, e 2 HIEE S o u — A v e —
LE 0T e RERENICH I CRET D REAE /28, 2
O THNTRHMAT L2 LI Yy v THENCE
VY WA A B IV SR RVACEE - ARV APAN AT s E s=itieli |
EFERE [T 5 2 e TE .

BEINA IR OFMDEIEN D A DFETH 5 260 ps
M5 200ps FRETH Y, EL R DHICON200psH7z) T—
BB ERHLENT VDD, D 4~200 DFE VN A
IN—R%Tld Z OREFE R 5 TR S S R PG A X
DF o L 150 ps LU R 728 v ) EERESR Y b 0 E
bz THTH o7, KL ILabHKS I T KL — 3
VIR BHLWHEERII~ Y A7 A (4=209) FE % i o
THRR L 7oA 78— o Zmid Eivd 200 ps TRIFAIL TH
DREkomEn, FERTAEFEL 2N EERLEY

4. (e, K") RIEDHTHEOShI-ER
41 WBNAIS—#%

X 41X KEK-PS CHIE S 1172 *C(z*, K") RC s % Fl v
72RC ¥ X JLab Hall-C T ’C(e, 'K ) B K % F v CHIlE
L7ZZRBNA N D AFFELZ AV F—TH 5. JC, B &
V) BEIRN A 2N —=FED A DS, pWEEIZ A5 722 AD K E 7%
Y — 27 L 2O H 5 EMEIRER ZNZND AT T
TATEM SN T2, “CREMIZIY IV ES TH 5
12O NA IS— K HEFER TR Y F v — 7 b W iR
REDFEM=, FFZ (7, K") TIEHFT L ¥ — oA
BIEICfibTws, sl FE— A2 V2928 Tid T
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Averaged (do/dQ)ys (nb/sr/0.15 MeV)

|IIII|IIII|IIII

—-20 -15 -10 -5 O 5 10

M4 KEK E369£EY 125\ Clx’, K" RC KIS % Fv CHllE L7 2C
& JLab E01-011 ERIZ BT 2Cle, e KT ) RBIBZ OV THIE L 72 2B DA
T L F—

OV F = fRAEAT 1.45 MeV (FWHM) T % DIZxf L T,
EFTE— L% HV7- HKS 5258 Tld 0.6 MeV (FWHM) D&
WA F = REEDSER SN TB Y, OIIEIREDN X
SENEEEESNTHESN TS, F/2, AOHMT
WV F— b ARG E OO RERFE R IHE S Z L < Hil
DT — & THaHER IE A T 7z, KBIRREIRRED Hifd =
AV F =B L CTIEHKS EBROMER R L £ o 72 Az
ZETEC X B AR OSSR 7 I TRE S O Fif ©
—HLTWV5.

42 (He /N1 /X—i% E AN BEVEA DT EXIFRE

AR, ANAHIEAEH O FREOWEIL (Charge Symme-
try Breaking; CSB) 25afif 2% > T\ 5. b & b LI3HER
Bao7 4 v ALYy ZHIENA N—=HKIH(pnnA) &
AHe(ppnA) AR T 1V F — HPREIREE T 350 keV,

ElCIRAE T 240 keV DD H & & 15T L TV 5.

7 —u YMHAEEHITERKR T 5 RS AL F—DE I
50keVLI R EREED SNTWVEDOTIDOEITHEIZKE
W, BIoFICBW TG EPETIERETH L L E 2

LNDHH, ALWT, RUETOROMAEFERIZIZEYX D S,

L) T EERERLTEY 2 E ANMHEERH OB R
PEDREIL (CSB) LA TW S, SEEKICHB VT H & *He
ORI AN F— DL 7 —u v JOMIER, 70 keV
L h 2L EHAIUTANFHESEH O CSB ANEN ISR E W

SR B — 2 F VT LN N ROREEE
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100 T T | 1T T | T T I
- v _
- AHegS -
o 80 — ‘ —
] - -
=
. L
o L
'
° -
o,
@ 60 —
g
3
o
O
40
C L1 1 1 I I I | I I I_
—-10 -5 0 5

~B, (MeV)

X5 AHe D AT AV F—. By=0 A sFERIE T — By <0 O sfHfHEE T
H B —By=—5.68MeV |2 \He DREEIRFEDS IZ > &) L2 2. —By\>0%H
B IE A DHEE A ISIC & 2 HED R A2 5.9 X o RIS IEHE o
K" & BELE T2 > TRAD - 727 RN RS Th 5 .

ZEWIWB.

COFRKE L TAN-INFEEIZ L D ANN =K 10870
EREA GEHE Z SNLD, BED L AR
BOENTBETHEHRMNICAN KT > ¥ v VI CSBIEE E
ATAHZ LI VEERADNA ST A v HEIHOK
I AVF—Z2HEL WD, IFE, 79 A5 —itEHOH
JBIZE ) aNNAE W) TUERE LTEERT DA 78—
7 AV ZEIHOFEATREIC 2 5 72,19 ZOFRIE AN
HIEF® CSBZ % L Tlad TEHEZL LD TH L5,
CNE THIS LT 72 A ST A )L F — 13 FARHZAR TRl
ESNZZALI(T=1), BellBT5LD727ThHo72. H
BT NA ST AV ZEIHORE TH % \He lLF 1%
W & W CZ OIFERER SN TS T— 5 0", &
DA TH o770, INFTHRED AL —I1315
bIlTwihhroiz.

AHe 13 0% 25 *He & v ) kP o —kCh Y, Ehi
ADHFEL 72D CL == RV AT L CTHAH. "He ki
BEELEZVZD (7,KY), K,z ) KIETID/NA X
— MR T A LI TE R WA Lile, ' KT)AHe Kt %
AT BRI TH 5. S 512, (e,eKT) Kb
TIBF TR % ff > TR )V F— A7 — L OHHERIE D
A[REZ: & & b FERIIC KD CEHETH 5.

FLZHKSA T KL —Y a3 i ZoORSEHWTKS®
LI He BEEIRREZ 13> 2 ) LBITIL, AT 2L
F—2HDOT

Bx=5.68+0.03 (stat) +0.25(sys) MeV
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5.16 + 0.08 MeV

BA(EER) =5.26 + 0.03 MeV
—_— 5.21 MeV

<L CSB

BA(CSB &) =5.44 MeV

BA(CSB H) =5.16 MeV

< ~CSB

5.36 MeV

BA(EEif) =5.28 MeV
BA(CSB #) =5.29 MeV

JLab E01-011

—_— 7
5.68 + 0.03 MeV 7 % ABe
ALi

7
AHe

K6 HEET, T4 VALY 1ONA = ZZHIHO A DR AL F—
OMEM (\He,” ALi*7'7 iBe”) & 7 A% —FHEIC L 5 CSBAER L /-
SHRE & Z R L VR 1 SRR X0 JIE S A7 AL O SEECIR
REZT AV AE Y0 THED TN N—Kyfatic X VlEsniz7 4
VAE Y | OIREEDNFE T 4V F — % ffi o T ALY O FEl A R 72,7

EHIEST S IR L 7229 2z &Y AHe, ALi*, ABe
DT — 5 D FERAE R & BT A RS LT 5 &
EHTBEIC R o 72,

X 61345, #dTRBRT— 5 ko - E8HR7, 71
VAE Y I ONA S REEHIHO AR OV F — LR
7925 —itHICL D CSBEE T VEtERS L CSB &
B AN ERERTH L. Y BEBA=4, T VAV
Y THRIETH A AH, AHe O A R )L ¥ — 07 & 38§
BIzOICHERRMEA SN/ CSBEEEBTLHE, 4=7,
T=1 1A N —ROEEFERZFHT 2 0 L g0 R
42 U CB ) IERICHRRE .

COFERIZ, TNFTEZLNTELANKRT Vv )L
2 BT 2 BIGGEIN 7 CSB AR AT HAIIZE X % %, CSB D
R ORI 72 o 723825 0 H, AHe O FZERME & 5T 72 25k
THOTHELETRENH LI E 2 REL TV,

PR A DONA = FRZBT B IR S 1 & L Tid
1) v AAEI % 72 *He (e, 'K ) AH IS 70 Y S2BR %2
THAT 2 T A8 A 3= i n~ 7381 X % AH OFE%
AE, S BHIZJ-PARCTARIBEDK ¥ — A% f{wnizng
IN— K%y BROTVENZ & B AHe 1 T IRBED ifiifd = 4 L F — D FE K
WIEEABIEEE, b LIETTTHE. ThSDH:
2P & BRSSPI L), BIERZZFED ICHR &
NTWD EIEFWA 72V ANHANEH O CSBRIRIZOWT
WFRE, ECEREDSF O NG LIS T 5.

5. BRERUETLINAN—ZOEEL O3

CZFETTLINAN—ROIENETEE Ll 7
FOGTNA N—=#EERL, I vy r<vRAELTEFDY
HEWET D L) MGy exiam L CE 725, ERLA
T UINAN—ORREERY *ET L L TR
F—UWEN LT 5 2 EAARETH 5.

B b k3 L 724113 KEK-PS, BNL-AGS TR AT H
N, BEJ-PARCIZBWTE LA L EMPM S TWw5
T UINA N DORER YR TH B, ZOFETIE
K™, z7) b L < 5, KY) RISICE W L2945
INA 2S—KEDBRNEC 3 B BRIZA U 2 p e e+ 5 2 &1
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HE BT

BFE—LA
K'ehgF
RIEHT e
n T

SN IN—H%
7 TR ENIZT A NA IS— KD HREE 7~ RS,

b

DT DETNA =D T AL F— 2 FkeV &\ 9
EOTRRETHIES 5 Z EAAHETH 5. 1Y

WA, T AT NA N RRO AR T2 JET 5 L »
IFHED1I DL LTHLLEZONTZODT LT INA 78—
KMOGHREN» 54 U5 o~ 2 WEIET 5, v ) RERT
550 K70 L) IERE N, BRI LELECIREE
olzT AINAN=EOFIEH A HEERHICE ) 2~
AR L C R AZ > Z+ D)+ 2T 5000 H 5.
R CHEEE T A OV F — 2 RVERIE L 72N =K
o SRR S s, o BiE P, (90~140
MeV/e) % IEREIZHIE L

MAZ) =M ((Z +D)*+P2 +.Jm>+P?

VO BIREMZAIE BKTHIEEME o OERIZT
NEREETHONT VLD TIZOBEE Y ROLZ ENT
EL. a PUOMERZENA =05 L e vwikk 7%
G705 O S G SR 2 5 O TK Y % RIFHIIE L T
ANV Y DAADPERENTZA NS FERCET. 2ol
EET, RN T AV E—DRECHS T 5D1Ea 0
HERZTCTH LT, KT FIE K7+ Th 5]
EV ) R TFRER & ZIE L < T & USEB) R ) fRAE 1L B 7
VL I =R R R T B ROGIE E AR TTET
HoTHUMEDT, ERERSNE L TH, BYZKIGIC X
DIHEIRBE L L CHESNIeNA NI T ST A T —
a VAL, Zo%, FkL CTARELTHRY,

L L, EEZ TS 095 LT, EHUOESIZEET
HoH. ENPETED L o T odiRBLOW S X
MWREL W IOMRED T 72 . — )5, KN4 &2 &
R L 72 A 7S = AR CTHRrIE L 2. (e, KT) T
PERR X 72600 keVARE D T AV F—REEL Y L B
100 keV L F oo fiEgEx Hig L, HEIREO =4V F—%
10 keV OREETIEL £ 9 £ T % £ 5110 mg/em’ FEE D
YIEROENDMYS TH B, T L) ITHCEER T 7%
BONAN—K%%AFo> TK & o ORIKGFHEEZ 1T 729012
BN BETE—22HVWAI ENTED (6,e'K")
rHVLOPEV. ZOFETEK EEBFISIE S NS
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Precision Spectroscopy of Lambda Hypernuclei Using
Electron Beams

Satoshi N. Nakamura, Yuu Fujii and Kyo Tsukada

abstract: Adding a strange quark to a nucleus, deep inside of the nu-
cleus and the baryon force which bridges nuclear force and QCD could
be studied. Spectroscopic study of Lambda hypernuclei, which have the
lightest strange baryon A, has been extensively performed with meson
beams such as K s and z*s. A new experimental technique, the study
of hypernuclei with electron beams, has been recognized important
from the '80s, however experimental difficulties prevented the experi-
ment until year 2000. With a decade of efforts at JLab, A hypernuclear
spectroscopy with electron beams has been established and further pro-
gresses are expected at JLab and Mainz. This article reviews spectro-
scopic study of A hypernuclei with electron beams and future pros-

pects.
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Superconducting Symmetry and Electronic Phase Diagram
of Iron-Based Superconductors

Takasada Shibauchi and Yuji Matsuda

abstract: The new iron-based high temperature superconductors
knocked the cuprates off their pedestal as a seemingly unique class of
high-temperature superconductors. High transition temperatures in these
materials cannot be explained by the conventional phonon-mediated
mechanism of superconductivity. The electronic phase diagrams of
iron-based superconductors have a lot in common with those of heavy-
fermion superconducting materials, which are prototypical of uncon-
ventional superconductors although their transition temperatures are
rather low. Thus the iron-based superconductors have provided a new
platform of the studies of unconventional superconductivity, which in-
clude important subjects of condensed matter physics such as electron
correlations, quantum phase transition, non-Fermi liquid properties, and
novel ordered phases. We review important aspects of magnetic, elec-
tronic and superconducting properties in the iron-based materials
recently revealed from several precise measurements by using high-

quality single crystals.
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Nanostructure Formation on Refractory Metal Surfaces
Irradiated by Helium Plasmas

Shuichi Takamura, Shin Kajita and Noriyasu Ohno

abstract: Helium defects on plasma-facing refractory metals like tung-
sten have been studied in fusion sciences from the view point of the
effects on metal surface properties, concentrating on the bubble forma-
tion. However, the surface morphology over the lower surface tempera-
ture range was found recently to be changed drastically, something like
cotton down or arborescence, sometimes called as “fuzz'. The forma-
tion process, although still open problem, would be discussed in terms
of viscoelastic model with the effect of surface tension, taking account
of its thermal properties and nano-bubbles inside the thin fibers. Some
physical surface characteristics like electron emission, radiation emis-
sivity and sputtering are quite influenced by its forest-like structure.
Unipolar arcing has been newly studied by using such a surface struc-
ture which makes its initiation controllable. In the present report, other
examples of nanostructure formation in a variety of particle incident
conditions have been introduced as well as the possibility of its indus-

trial applications to enhance interdisciplinary interests.
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Biomechanics: Understanding the Mechanics of Living
Systems

Hirofumi Wada

abstract: Biomechanics seeks to understand mechanisms underlying
shapes and motions of various living systems based on the continuum
mechanics without much relying on molecular and genetic information.
While it is a traditional research field with very classical tools, it may
currently emerge as a somewhat unique approach among other domi-
nant microscopic studies in modern sciences. Here we give two specific
examples of such biomechanical studies. A common keyword is
“helix”; The first one is a bacterial motility, the other is a morphology

of plant organs.
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