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JP =1~ 00000000 [Particle Data Group (16)]
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J/d | 3.097 GeV ~ 0.6 GeV
P(25) | 3.686 GeV ~ 0.05 GeV
T(1S) | 9.460 GeV ~1 GeV
T(2S) | 10.023 GeV ~ 0.5 GeV
T(3S) | 10.355 GeV ~ 0.2 GeV

*2m 4+ = 3.739 GeVO 2m 54 = 10.559 GeV 00O OO D
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= ps(t)

ps(t)0 MarkovO OO OOOO Lindblad DO OOOOOO
[Gorini-Kossakowski-Sudarshan (76), Lindblad (76)]
d 1 1 1
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k
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ps(t) =Trg [e_iH“’ttps(O) ® pE (O)e’Htott} ,
Trs [ps()] =1, V]a) € Hs  {alps(t)|a) > 0

2. MarkovO0OOOOODOOOODOOOODOOOODOOOODOOOODDOOO
[Gorini-Kossakowski-Sudarshan (76), Lindblad (76)]

d 1 1 1
i) = = [Hs, ps] + > (LszLL - §L11Lkps - §PsLlLk> , 000 Hg#Hs
& N——

gooooooo
0000000000000 dpey 0000000 ODO ps(0)D0000D0O0OOODOOOODODOOO
[Stelmachovic-Buzek (01), see also Peschukas (94, 95), Alicki (95)]
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~ 18 [1+em“’t] 4 eiwes [1+em“t] +... 000O00DO0ODOOOOOOOOO
~eiwlsf/s(uh)ps(t)f/sf(wﬂ+"' — Ly x Vs(w)
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O000000000D00ODO potential NRQCDL [Brambilla et al (17,18), Akamatsu (20)]
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Ly = D(k)ei’mQ = Dpgopotk =Upgtkop, — T =00

po — po + k with rate D (k) " D(k) = D(=k)

» JO0O0OOCNLOOODOOOODOODOOODOODODOODODOOO

2
2 AE
Ly = \/ D(k)e*t=e [1 _kpg K ] _ Loo—poth _ 1+ i) oAB/T
AMT  8MT Ly +h—po ~2F
rate 0000000 AE—E

ro — Brgitr ST OOD 3%

» 000000LO0O0OOD0OO0O00O0OO00OMNLOODDOODODDOOnd
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N, =20 “spinor conjugation” [J [J [J [Kajimoto et al (in prep.)]

N.=20000000000000O00D0OO
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3. 000000008 = spinor conjugationd 0 0O 00O
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—— ———
HQ anti HQ
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0o ¢(@) =¢x) (OD)
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N, =20 “spinor conjugation” [J [J [J [Kajimoto et al (in prep.)]

4. SO0000 +£10--5%2=10

S =1 : parity-odd color-singlet or parity-even color-triplet

S =—1 : parity-even color-singlet or parity-odd color-triplet
5. Lindblad OO DO O0OOODOOOOOOODOO

(U(r, )T (r', 1)),  (W2(r, )W, 1)), (U)W, )", (T (r )T, 1))

— 0000000000

gooos-oooooooo

[pS (Ta ""/a t)]singlet = $[Ps(—7“a T/7 t)]singlet = $[pS (r7 _rla t)]singlet
[pS(T, 7'/7 t)}triplet = i[PS(—T, ,r/7 t)]triplet = :l:[pS(ra _rlv t)]triplet
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Nc =2000000000d [Kajimoto et al (in prep.)]
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Nc =20000000000 [Kajimoto et al (in prep.)]

0000000000 000000oooo
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Bottomonium triplet state density matrix Bottomonium octet state density matrix
7e-07 6e-07
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= S
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0 > 0 3e-07
- 3e-07
-100 26-07 -100 2e07
- le-07
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0 0
-200 =100 100 -200 =100 100 20
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1000SU(3) 00 | Quantum state diffusion O [Miura et al (in prep.)]
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NRQCD O Lindblad OO0 O00O00O00OO0OOOO [Miura et al (in prep.)]
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NRQCD O Llndblad oooooooooooooo [Miura et al (in prep.)]
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NRQCD O Lindblad OO OO0OOOOOOOOOO [Miura et al (in prep.)]
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NRQCD O Lindblad OO OO0OOOOOOOOOO [Miura et al (in prep.)]
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NRQCD O Lindblad OO OO0OOOOOOOOOO [Miura et al (in prep.)]
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NRQCD O Lindblad OO OO0OOOOOOOOOO [Miura et al (in prep.)]
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NRQCD O Lindblad DO OOOOOO [Miura et al (in prep.)]
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NRQCD O Lindblad OO OO OODOOD0OO0OODODOOODOO [Miura et al (20)]
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pNRQCD O Lindblad [0 [0 [0 [Brambilia et al (20)]
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pNRQCD O Lindblad [0 [0 [0 [Brambilia et al (20)]

| 4 |:| |:| D D D D D D |:| |:| R € {Ru(T),Re(T).Ru(T)}, § = =1.75, Ty = 250 MeV. R = Re(T), § € {-3.5,-1.75,0}, T; = 250 MeV
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