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Bayesian-optimal design for time-resolved spectroscopic measurement
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Microscopic dynamics have recently been captured by time-resolved spectroscopy. The peaks of measured data
in each frame time exhibit the information of electronic state at the time. However improving frame rate causes
quantum noise, which prevent us from identifying the peaks, for each frame. In this paper, we introduce a Bayesian
framework, which provides a statistical peak separation and enables us to design an optimal frame rate.
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f(z;w) = F(z;wr) + B(z;ws) (1)
ZIZT, w={wp,wp} TH2. F(z;wrp) FHKDH 2P
WREDNSRD T XTIV R, B(z;wr) & NUSNDYHL
WRERSRBENY 77Ty ReZThThEXT. ARTILEIR
iﬁ@ EREE R T2 X LB O NIEOBEZH &
U, OESIZET VLT S.

F(z;wr) Zakexp(

B(z;wp) = b/ dz'F(z';wr) + ¢

(z — px)®
20; (2)
(3)

ZZT, wrp= {ak,uk,ak}le, wp = {b, C} Thd. ZBNV
FIiZ2WT, R ap IZFETFP0 T OBEE, Hib pe 1ZTH
VX —HERL, F oy IKIREXHFMETNTNRT. B(x;ws) &
SNV DIT BT BHE T OIEMMERELE KT T OBERIED S
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(Tf(2;w))* exp(=Tf (x; w))
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ZZC, TIHHERHTHS. FEHEETHIE /Tf(z;w) &7
3. HSL 12) CHOE, RO LS T HEAEERT S,
p(w | D;B,T) = i Po(w)  (5)

T, D={X;,Yi}}o, TH5. BITHEE, ow) ldHd]
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Cn(B) = T (6)
ZZ7T, Lo(w)=—(31 logp(Yi | Xi;w,T))/n THB. N
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C(nT8) = (nTB)” ((Enz(w)?)s — (Lnr(w))3) (1)
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, [#HE 15] OBAEITRE L, C.(8) = C(nTh) 75 5.
3. ¥YXal—v3av

HERE AR E AR MVDATT— X &2 FNFNIER
L7z, BEOY—28D Ko =2, 3> 7 VEIEn =101, HE
FEfEIE T = 10™, m i —22°5 6 £TD 9@ DL U=,
BN B 72 0 DED AR MVOKBIEK 1(B) Db, %
#1€ > 7 77V v ik [Hukushima 96] % W CTIRDRERIRESAG D 5
{wl}lL:I YTV TUT.

L
p(w | Di{Bi}ie1, T) = [ [ p(w | D; B, T) (8)
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ST, MR T8 & U THRIMOBELR L TW\W5,
IR (7) OBFRY A XA =V U IREILLTVWB I L E
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B S FNEHB Z L X TERN. 5121, ARZ b
NOEDKEZMS WIS TIE, T =10° DFERTI S,
T B ORIE 2R L TWA 0 3bh 5w, Z st
L, BARE[EFZ—OHB. — D3 FE—FHHEHED XS 0l
BHREIZE D AR MVOEDOKEE FHIL 7 ET, Afov
2al—vavEFIIETHD. HEFED [EX] 2H->T
WABNIGBIZSIDDTH 5. b O 2, AUYHRIZOWT
FHERE UTHFRCEVWRENEST 222 ThD. TR
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