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Abstract

(Fn30)  HFREEERS T QCD OEMHAIEHRIL, =R ¥ —FEA AU RS, RN EOBRO - D E L
fEWE G20 2 ERHFESN TS, L, fFEMBODIc, BT WV dtEOBEMREEL < &b Ik
HIREES S 2L —2a b RhoTD, Fxld, Zu—N—HixEh ALYy 7oL IFAEAE, WBRS
N r—VERE - T, BEBILFERT vy VDT 0 7T AOBREIT oz, BEILERT v v WE, 5
B ZFFT 20 Te | W RS 2 ET 5 2 & T, LR T v TR A ATV, £t 0T — U =&
W@ LT =NV REEOFREZITO 2L T, ARBEROKERELEL Z L8RS, 61T, AREE
ACD DY T = b— 3 U EAT D oI, BT OREICH DN D 7 = /b I A AT EHER Y 5 ZD D
5, Staggered 7 =)L I A NI DWW TUIHERIAR N STV =2, Wilson 7 =L I AU NX DWW TEZED L 9 725
D BILTWIRMN ST, FxITEDARNEHEE L, S HICZDOFROP TIHEFITEWREEN LI L SN L%
LAIERE a— Fa2Ek L, ARUTEH L TAKLTEY, £, 834 DY A XA Ta—ROT A FMHREBKT
L7z, REIOHIFEREDIGHETIZ, ZhbDa— Ra2 S HICREVIEF I A ATOFR A D & 9 KEK Z—/3—
A a—ZHICREEZT> THNELNEEZTND

(ZL3L) Numerical studies of finite density lattice QCD are very important for understanding high energy
heavy—ion collisions and neutron stars. However, because of the sign problem, its Monte Carlo calculation
is very difficult and becomes one of the most challenging numerical simulations

We developed a code with the imaginary chemical potential, which employs Wilson fermions with the
clover—terms, and an improved gauge action. Imaginary chemical potential results in no sign—problem: we
can continue its results to the real chemical potential and also we can construct a canonical partition
function from it through Fourier transformation.

For the finite density lattice QCD simulation, it is necessary to calculate the fermion determinant in
the path—-integral measure. A reduction formula was found for the Staggered fermions, but for Wilson
fermions, such a formula was not known. We found a formula for this purpose. It was realized that extremely
high accuracy is necessary at an intermediate step, and we developed a variable accuracy code. The formula
was published and a test simulation was finished. We plan to tune this code for KEK super—computers in

the next application.
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