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Nucleon structure from lattice QCD at nearly physical quark mass

ERR B—
RILKRF

1. #WFZEEM
ARG TIL, B ORGSR T eI E R 2 Abt, MO HEEROR
—JHBRE R TH DT QCDEE G I E S AR EIT 5. BREICAER I TWD, PR
IFHED2417 L— "= FQD T — VRN AZFIH LT, EFORE S 250
BT 2B EOREHEEIT,
2. WHIERCR O

AT Tl OIS & RS 1 A ELE CTh DT TRIK 7 O B i 2 MR L
TN T v T o= ZNLEYBEWA N UY p— T DELE R E
B Az, 2417 bL— "= FQCDFHRIC L VT2 o 72, THVE T, HPCIHREE 7' 12 775
LAYEED T CAERK SN — P EAL HPCIEAAL) 2RI L7-Fhx ORFZEIC L v . ¥+
QDTG F B LR Z GO FORE SICHTIERERZHHTE RV ENVIE
FEOMBEICR LT, —IGoRELE Rz, LrLERIOERTHRESN TS, BT
THMEBELO R TREb bbb D L p R RNETF OO Y ITKFE R FEZIT AR
L7z u ARFBRFOEGE PR ZFA LT L7 b 0 L RICA%E E DR &7 2RI H K
T2 T AT BRIk T 2 /3 200 | OfRBIZE 513 EOFHRRE IR bR Tz,
F 7 TWERAEEE X, PACS Collaboration® F. Oakforest—-PACSZ VTR S =4
— VB (PACS10BAL) ZFIH L 72 #6-QCDEIA 21T o 7=, HPCIENL 1T ER 5% (= Hh
(817 & A3 146MeV) T2 D% 1-IIAH AAE RS FHR ATRE 721% & R & 7e 22 A X (—iZ
8. 1fmD LK) TR S AL72 73, PACSIOBINZIX, & H /R D /3T A —X OIGFHEEIZ L v W)
S (xR EAN35MeV) T, OZEf]H A R % 26%H8 K (—3210. 8fmdD 37 5 {£)
LTHEMRSNTWD, #7 ETIRRY G EHENZEMY A XOW R TEFLINnD
728, PACS10BENZIXHPCIALAZIZ R, & HICZEMY A AN K& IpoTo 2 & CTIRES &
RO T IRR T OBERIC, TV ESNCT 7B ATE S, P RBERIT, BT
KR OB EE&EICB T H2HENOWRE D720, PACSIOBNLOFE TIIE DK X
SR L TR ERBEOHRENRREL o7, S DIZY + — 7 B OFEIZX L
THr L\ all-mode—averaging (AMA) 7L Y X AhZEH L C. HPCIE L ZF]H LT-E
ROBRLFEREOHRRE T, LV OMEERAERDLIZENTET,

AR, BT DR E SICBEE L T OBRMIRIN -, BRI IRIA T3 X OVl
PERT MAFEIRE O [ 3 DORGRE 153 2 -t | R ORI 7



PR FFHRB e o 2 — K3 O AFEEBRILFERMA s &

DY EBRICE T A, HWRE—AY N (] | @iE7 SRR 0¥ o iE
BEICH T A, THPEER (g) | OS5 OOWIEICK LT, HErmE-1%0 5k
ff@&ﬁ_@ L7z, FEIZ, Ak 5 SOMELEICH LT, 2 E TORT-QCDELE
FoORES (OFLH) &PACSIOELNZIZ X AR R (@FL5) ZH LD TH D,
%\EPO)PACS 18D T — X (X Fk & OHPCIELNL DFHRAER T 243, Fex OHPCIELNL D
FHE & B ORI FH DR EE A B3 0 . PACSIOEENIZ K 5 RH5 s RI%1-1. 5 0 O#PH
TEBRMEZFHHT 2 Z LI LTND Z EDBNERTE TN D,

T T T T T T T T T T T T T T T T T T T T
_Mai . Mai —_———
CLS-Mainz Ho— CLS-Mainz g CLS-Mainz =
PNDME’13 +H&— PNDME’13 ——6——
PNDME’13 HoH
ETMC o ETMC —o—
ETMC (S]]
Hasan et al. t Hasan et al. —HoH
PACS’ I8
T PACS’1
PACS’18 :CS 8
This work @ This work This work —e—
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
05 06 07 08 09 1 020 02040608 1 121416 28 32 36 4 44 48
2172 2172
<r2>!2 [fm] <r,2>!2 [fm] u,
CLS-Mainz CLS-Mainz
PNDME’17 Green et al. o
Green et al. a ETMC —e—
ETMC [S] CalLat HOA
Hasan et al. —o— PNDME’17 —e—
PACS’18} { PACS’18 pb—Oo0—
This work »—T This work o
0 01 02 03 04 05 06 0.7 1 1.05 1.1 1.15 1.2 1.25 1.3 1.35
<rA2>”2 [fm] &a
A4l
. SRR

FRTHEMIN TN D AWREDOB T DRE S DOER I FIRE 72 L-L O REE HIE
(FERFRRZE 1-2%LL F D I/“\/l/) ZHIEL LT, 7l&#HiE PACSI0 BN FIHIZ X 281 QCD
SE AL TIT 9, 5 \ZHIAE PACS Collaboration (Z & 0 #7 2 4& kgD 77—
mmwiﬁﬁﬁbhfﬁb\%&%@ZOE®%¥W@:i5%%MD%M%£%?
L5282k oT, AREFRIBICE D RMEEDORIES D bE5BITo TV LERDH
24



PR FFHRB e o 2 — K3 O AFEEBRILFERMA s &

4. pRERER

(1) Zifria

(2)

@

“Nucleon form factors on a large volume lattice near the physical
point in 2+1 flavor QCD”
K.-I. Ishikawa, Y. Kuramashi, S. Sasaki, N. Tsukamoto, A. Ukawa and
T. Yamazaki, Physical Review D 98 (2018) 074510.

“Nucleon form factors and root-mean-square radii on a (10.8 fm) 4
lattice at the physical point”

E. Shintani, K.-1. Ishikawa, Y. Kuramashi, S. Sasaki and T.
Yamazaki, Physical Review D 99 (2019) 014510.

LR

@

@

“Nucleon form factors from lattice QCD near the physical point” ,

S. Sasaki, Fifth Joint Meeting of the Nuclear Physics Divisions of
the APS and the JPS, Hilton Waikoloa Viillage, Hawaii, USA, Oct 23-
27, 2018.

“Nucleon form factors on a (10.8fm) "4 lattice at the physical point
in 2+1 flavor QCD” , Y. Kuramashi for PACS Collaboration, The 36th
International Symposium on Lattice Field Theory (LATTICE 2018), East
Lansing MI, USA, July 22-28, 2018.

“Lattice calculation of nucleon form factor at physical point” , E.
Shintani, 8th International Conference on Quarks and Nuclear Physics
(GNP2018), Tsukuba, Ibaraki, Nov.13-17, 2018
BF QD ZAVEREFEREAFRUVERFEDEE  #HAKIE, BiEHEM
BllE—, ELAKRB—, EKREE, WEGHE| for PACS Col laboration, AR
YEZR 2018 FMERR, BMRFNERF v /XX, 201859 A 14 B-17
H.

VAN ITTUNIAVERVEYEREETD 241 JL—1N—Q0D 12&£ %
BRFHEIREFOHE : 8MERY ML, XD S—HBIREFEE : BXREE,
HIBEM, BIE—, E4<KE—, WLEEI for PACS Collaboration, BZA
MEER 2018 EMFERE, BMRERARFX v /R, 20184F 9 A 14 B-17
H.

“Lattice QCD studies on nucleon form factors” , LRI, KEK A% -

TQCD & #ZFHEEDHER 2019) , KEK D<K (XF v /3R, 20194 2 B 28 B-
3A1AH.

“Nucleon isovector charges from 2+1 flavor lattice QCD 7 , FEXKE



PR FFHRB e o 2 — K3 O AFEEBRILFERMA s &

H, KEK#ZES : MQCD L% FHEEDER 20191 , KEK D < [EF v /3%,
2019% 2R 28H8-3818.

“Prospects on nucleon structure studies by PACS” , {E4< KE—, KEK
MRS : Q0D EEFREEDLR 20191 , KEK D [EF v 2/ R, 2019 &£ 2
A28BH-3A1A.

“Nucleon form factors from lattice QCD at the physical point” ,
k2K —, ELPH iR TEFHEICL 2RFEMAE—BGFFE. TRE
BOBEEMEBEEAMERDIC—] , RAKRZEFALEZHEELO2—., 2019 F
3 A20H-21 8.

“PACS10 project in lattice QCD” , [L&MI, 10th symposium on
Discovery, Fusion, Creation of New Knowledge by Multidisciplinary
Computational Sciences, FE K=, 2018 £ 10 A 15 B-16 H.

(3) ot

{F T E R B4 Y— R

IO LB S BNEES

COMA

O 34, 000 8, 500

Oakforest—-PACS | O 675,000 | 405,000

KELH Y —RITDWNTIE/—FEEEZE ZRBALLSLY,




