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e / factory dataset

* b physics program
e b— qlv
e b sCC
e b — suv
. BY/B? mixing
* Non-b physics program
 Charm physics
 Tau physics

* Other opportunities
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To

0.5/ab
ILC 250 GeV
5.6/ab
CEPC 240 GEV P
] ~1.0/ab
- e 380 GeV
Trillions of Z bosons & e sty

ee, 240 GeV

— factory!

LHeC

HE-
LHC

FCC
eh/hh

European Strategy 2020, 1910.11775

* Will use FCC-ee as the main example for the rest of (Outdated, but enough for the purpose)
this talk. All points are valid for CEPC

xunwu.zuo@cern.ch


https://indico.cern.ch/event/1165192/#4-flavour-physics-studies-at-c
http://www.apple.com

FCC-ee

91km ring near CERN

Possibility for 4
experiment sites

Operate at Z, WW,
ZH, it energies

~15 years of
operation starting
~2045

xunwu.zuo@cern.ch
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FCC-ee dataset ) AIT
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Mangi Ruan at ECFA WGH

10°¢
* Splendid datasets expected with a plethora of s —— CEPC
physics opportunities e -« - CEPC-Upgrade
o P —— |LC
 EW precision measurement (Z, W, H, t) 5 1025 -+ - ILC-Upgrade
. 3 : —— CLIC
» QCD precision measurement () = -4 - CLIC-Upgrade
» Flavor physics (b, ¢, 7) %‘ 101
» BSM particles (ALPs, dark photons, LLPs) E
e
Dataset Operation Int. lumi. (ab_l) Events 1L
Z 4years 180 6X1012 Elll | | | | R ll| | |
WW 2 years 12 2.4 % 10° 10° - 10°
Vv
ZH 3 years 7 1.5 x 10° sl
t 5 years 2.5 2 x 106 4 |Ps assumed for FCC luminosity

estimates, and the rest of the slides

xunwu.zuo@cern.ch 5
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FCC-ee as flavor factory

iBest option for next-generation flavor machine]

» FCC-ee expects to operate at Z-pole for 4 years, Attribute Y(4S) pp Z2°
producing a total of 6 x 10'* Z bosons All hadron species v ¢
High boost y v
. About 14x as many B"/B™ as at Belle Il (50 ab™!) Enormous production cross-section v
Negligible trigger losses v v
« About 9x as many 7 as Super tau-charm factory Low backgrounds v/ /
| Initial energy constraint v (V)
» All species of b-hadrons are produced
» Decay products significantly boosted
particle count (x10°) | B° (BY) B* B, (B, B* A, (A) ¢ (C) TF
Belle I 55 55 0.6 N.A. N.A. 130 90
FCC-ee 770 770 170 7 150 1400 400

xunwu.zuo@cern.ch




b physics

e b — gl
e b > SCC
e b — sSLU
. BY/BY mixing

xunwu.zuo@cern.ch
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— 48—
_ _ _ ".é 4 6 - ];xclusive IVcblI | Ay’ = 1I-0 contours | -
. Precise determination of CKM |V .| and |V, | = — b e
. . . . . >= :_ —— VIV IV |- global fit _:
. Long-s_tandlng discrepancy between inclusive and exclusive — 4-25 B v Averne ’ E
extractions 4 ~
* Extreme precision at FCC-ee with exclusive decays 22: :
 Independent clean probe via BT — t7v_ (Zuo et al. 2305.02998) 3 ,42— =
32F =
. Test of LFU with H, - H v A T T
. . 36 38 40 42 44
* R(D) and R(D¥*) together present 3.3¢ tension with SM HFLAV 2206.07501 V1 [107]
e Opportunities for new R(H_.) (Ho et al. 2212.02433)
» Possibility of differential test of LFU (Ligeti et al. 2112.07685) HFLAV Summer 2023 R(D) R(D¥)

 Independent probe of b — c¢£v through BT — v, (Zheng et Meas. Ave 0.357 + 0029 0984 4001
al. 2007.08234, Zuo et al. 2305.02998) - :

Pred. Ave. 0.298 + 0.004 | 0.254 + 0.005

xunwu.zuo@cern.ch 8


https://arxiv.org/abs/2305.02998
https://arxiv.org/abs/2212.02433
https://arxiv.org/abs/2112.07685
https://arxiv.org/abs/2007.08234
https://arxiv.org/abs/2007.08234
https://arxiv.org/abs/2007.08234
https://arxiv.org/abs/2007.08234
https://arxiv.org/abs/2305.02998
https://hflav-eos.web.cern.ch/hflav-eos/semi/summer23/html/RDsDsstar/RDRDs.html
https://arxiv.org/abs/2206.07501
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Case study - BT"/BT — 17v, D AT

« Tag 3-prong hadronic decay of 7 + Measure B(B* — 7*v) and extract |V, |

» MVA analysis to separate B™, B and

C 2 ) 2
K N Y Gr [V, qu+ Mpy 1My mf 5
backgrounds BB — )M =75, (1-—=) , g=u,c
! 87 mI%q+
Signal hemisphere Prodictions
37 Bt — 71tu, [FCC-ee, 180 ab™ ', 2%]  |eH - e
_ " Thrust axis
U,
Bt — 7tv, [FCC-ee, 180 ab ', 4%] |—e— —=— —A—|
’L’+§ Bt — 77, [Belle 11, 50 ab™ '] —eo——=— —A—]
' VT -----------------------------------------------------------------------------------------------------------
Bt — 77y, [Current] | %* :
B+
¢ CKMfitter (Global fit) —=—|
PV
UTfit (Global fit) —a—|
Plane normal to thrust axis
(defines hemispheres) Inclusive (GGOU) I A :
B-jet
Exclusive (HFLAV) | o :
Current Values
2.5 3.0 3.5 4.0 4.5
Tag hemisphere -3

xunwu.zuo@cern.ch



Case study - BY/BT — 77v, (FED

* Consider a generic EFT Hamiltonian that affects the
HBBT - t7v)and BB - t7v,)

0.5}
3_"1 .
Hex = 2v2GF Y qu[(1+C€,L) (@zyubr) (Teyve) + CF (GrYubr) (TLy*ve) oo 0.0H -
q=u,cC Q -
=

+ Cng ((IRbL) (7—'RVL) + Cng (chbR) (’T'RVL) + C7, ((jRawa) (7_'RO‘MVI/L) ] + h.c.,

» As an example, showing the interpretation of B — 771 -1.0f
in the scalar leptoquark model |

>

b

q

<

«

Vi

xunwu.zuo@cern.ch
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1.0l

~0.5}

-10 -08 -0.6 -04 -0.2 00 0.2 04

RelCyg, (1))
Grey shade is the exclusion by current results

Green hash is the exclusion expected for HL-LHC
Grey hash is the exclusion by FCC-ee (the thin annulus survives)

Blue shades are 10,20,30 bands from current b — ¢ anomalies

10



b — s transition G AT
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t,C,U t,C,U W -»K*e*e-)- ol
b ——— —s b— g — S b S ) HFELAV 2206.07501
W_ 172 W+ W BB*-K*1+1~)- ]
e ol e owel e | T
/a €— g— B(BO—K ™) 1 el
B(BO-K%% +1~) - lof
B(B-Ku* ™) - lof
. . . B(B-Ke*e~) gl
* Mediated by different dlagzrams n SM, with their relative .
. . . . B(B*-K"(892)*e*e- ) e
Importance varying with g“ = M;, |
. .y . . . B(B°-K"(892)% * e~ ) 1 ag|
* Highly sensitive to BSM modification (also with large A
uncertainties due to non-perturbative QCD) "
B(BO-K *(892)%+1~) 1 tef
» Ry and Ry to be tested at higher precision ey r
+ b — s£¢ not yet established for 7 e .
. Expected BRq(B — Kz7) ~O(1077) o "
B(B*~¢(1020)K*pu*p~) 1o

xunwu.zuo@cern.ch


https://arxiv.org/abs/2206.07501

Case study - B’ - KV~ = AT

Karlsruher Institut fur Technologie

+

K"

d d o e
Tristan Miralles at FCC Week

Invariant BO mass with sel solutions and natural number of event

600‘ PV (3.0pm. 0.0238um. 3.0um) & SV & TV (20.0pm. 3.0um)

Probability to identify a 7” = 0.80

* Event kinematics fully reconstructable

By — K**D,D,(Ds; — Tv)
Bis — K**D,D,(Ds — nrnn")
Bi — K**Dstv(Dg — Tv)
Bq — K**D,D,(
Bs — K**D!D,(D? — Dsvy.Ds — 1)
(
(
(
(

 Background with the same final state can
be separated by kinematic properties

D; — mrnnn9)

B; —» K*D.,D,(D; — v, Dy = nnnrn® )
Bs — K*'D*tv
B; — K*°D.D,
Bqs — K**D*Dy(D? —» Dyy, Dy — nrnn'n?)

sig

D! — Dyy, Dy — nrnnn’n")

D; = tv, Dy = nrnan’n0)

 More ongoing studies on comprehensive
backgrounds toward a full analysis

(N
-
-
TR |

Candidates / (0.030 GeV/c?)

 The goal is to understand the performance/
requirements for vertex detectors (backup

for 7V ID) :

4.6 4.8 5.0 5.2 5.4 5.0 9.8 6.0
m(K*([3x],[37],) [GeV/c?]

sig + bkg's

xunwu.zuo@cern.ch


https://indico.cern.ch/event/1202105/timetable/?view=standard#366-detector-requirements-from

b — s transition G AT

Karlsruher Institut fur Technologie

 Purely leptonic B, — £7¢~ are clean probes for theory interpretations.
» SM expectation for B(B, - t717) ~ 200 X BB, —» u*u")
» Difficult at LHCb and Belle Il, well-identifiable at FCC-ee.

« New probe of CP structure through 7 polarization.

2021
B(B3-e e ) 14 ' HFLAV 2206.07501
BB&-utu-)1 |
iy BBI-T+1-) 14 |
» Additional tests of CLFV decays
of B, — tu and B, — 7e at ppfme tu e ) 14—
extreme precisions CCETATE
. g_,n+n— +-) - l...l
» Still room for large NP effects e
B(BO-¢(1020)u* ) 1 |
B(BY-K*(892)%u+pu~) - e
-—_

xunwu.zuo@cern.ch


https://arxiv.org/abs/2206.07501

ST

0/p0 +,,—
Case study - BY/B; = u™u CE A
» Measurements of ultra-rare B — u*u~, some unique at FCC-ee
* High invariant-mass resolution expected from excellent tracking performance

» Controlling the misidentification of z* as u™ is a important consideration in detector design

\ | _{_

Eur. Phys. J. Plus (2021) 136:837 Ph)LS Rev. Lett. 128, 041801
——— Total fit B I l I l D l ' i
= . -
1201 FCC-ee — B! —utu o - LHCb ata i
T . . — BY— ,u"'u_ & 40 __'_._' 9 fb— Total __
. Z" — bb Delphes simulation R > B B s utu- d
N§ 100 {  Simulated data é’ Ll iabdd ., e Bf) —:*Z‘ .
: | e — P
< Sl i - -
0 sobiisinlesidiosneiammiaononss ¢ M8 0§  ------ B—)h+h n
N’ [ : =
~ -~ 20 .. ' e AT X,—huv,
8 2 N i 7Y B 00,y .
"g *C-é B . =T UU g
= = = P LI R & Combinatorial -
: 2 10F T\ .
O = B _)L Ny g
g \\J,
S e LT .
O G

] I 1 1 1 1 —
- 5500 6000
m,.,- [MeV/ c?]

5400 5450

xunwu.zuo@cern.ch 14


https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.128.041801
https://link.springer.com/article/10.1140/epjp/s13360-021-01814-0

b — sy transition D

 Probe of NP complementary to b — ¢£v and
b — st

e SMABOBH — swwv) ~ 107

. First evidence of Bt = KT vv (Eldar Ganiev at EPS2023)

M et

. Belle Il expect 10% precision on B — K vv (projection to be updated)

 Unique opportunities for B, = ¢vv, A, = Avv, and B, - Dwv at FCC-ee

* Low energy Hamiltonian written as H. = Or ~V, VE(C,0, + CrOg) +h.c.
2

in which SM corresponds to C; = — 6.35, C, =0

2
e _ _
OL(R) — _27z2 (SyHP L(R)b)(l/ﬂ’ﬂp 122).

xunwu.zuo@cern.ch



https://indico.desy.de/event/34916/contributions/146877/

Case study - b — svv

(FED))

. (Preliminary) expect O(1%) precision for B - K™ vi and BY — ¢viv

* Requires excellent vertex resolution and particle identification

Matthew W. Kenzie at FCC Week

—— Sensitivity (FCC-ee)
------- Current Limit
" SM Prediction

BY - K'0p

(é.S% precision for SM signal

1073

10~ 1073 102
BF(B°-K™vp)

q — Sensitivity (FCC-ee)
oy Current Limit
- % SM Prediction
g -
e
Q6 -
@ BY — ¢u
+ :
W) .. .
7 1.3% precision for SM signal
2 -
0-
10 10  10%  10° 107

BF(B2-¢vD)

o Study at CEPC with similar performance (Li et al. 2201.07374)

* Proposal for studies of time-dependent CP asymmetry (Descotes-Genon et al. 2208.10880)

xunwu.zuo@cern.ch

ST

Karlsruher Institut fur Technologie



https://arxiv.org/abs/2201.07374
https://arxiv.org/abs/2208.10880
https://indico.cern.ch/event/1202105/timetable/#367-prospects-for-b-to-snunu-a

B°/B? mixing

* Model-independent search for CPV
in the B® — B® and B® — B mixings

My = MY X (1 + hy e*%)

+ |V, | precision and LQCD mixing

parameters are main sources of
uncertainty.

- |V, | will be greatly improved at
FCC-ee with on-sell W decays

xunwu.zuo@cern.ch

(FED))

Phys. Rev. D 102, 056023 (2020)

0.10 T 1

0.08

0.06

0.04

0.02

. excluded area has CL > 0.95

-value
P 1.0

0.10 LI E—

- Le

0.08 —

| excluded area has CL>0.95 |

0.08 —

0.06 —

~2040

after LHCbJ2
and Bélle Il

:
,
’
,
)
0.04 |
,
- ,
;
]

0.02

0.00
0.00

.....

xcluded area has CL>0.95 |

- ~2030

~ after LHCb U1

ST

Karlsruher Institut fur Technologie

006 _and/BeIIe
P .
0.04
0.02
0.00 '
0.00 0.02 0.04 0.06 0.08 0.10
hy
0-10 I I I I I 1 1 1 p-value1 -0
| excluded area has CL>0.95 -
5 % - 0.9
- Phase Il
0.08 — FCC-ee — 0.8
4
Vcb updated °
0.06 I~ LQCD not il e
S 0.5
0.04 — — 0.4
0.3
0.02 — 0.2
0.1
0.00 . 0.0
0.00 0.08 0.10



https://journals.aps.org/prd/abstract/10.1103/PhysRevD.102.056023

non-pb flavor physics

* Charm physics
* tau physics
 Other flavor physics with Z, W, H. ¢

xunwu.zuo@cern.ch



charm Gy AT

| Appealing opportunities. Experimental performance to be studied]

« FCNC ¢ — uvv decay Phys. Rev. D 103, 015033

« D - mw, D, > Kwv, AT — puv, efc.
 Complementary to ¢ — ull channels

» Clean null tests of SM, only exp result to date B(D — zr) < 2.1 x 107*@90% CL (Phys. Rev. D 105, L071102)
 BR can be probed down to 107° level at FCC-ee

e Pure leptonic DY — 7]~ decay Belle Il physics book

* Very little SM contribution
» NP that contributes to ¢ — ull would also have effect on D° — [t~
« CPasymmetryin D* — ztz” and DY — K’K" decays

« CP violation for D? — KK? may be ~1% in SM, could become the first evidence of CP violation in
charm sector

e CP violation for D¥ — 772" is 0 in SM, good null test Phys. Rev. D 92, 054036

xunwu.zuo@cern.ch



https://journals.aps.org/prd/abstract/10.1103/PhysRevD.105.L071102
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.103.015033
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.92.054036
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.92.054036
https://academic.oup.com/ptep/article/2019/12/123C01/5685006

tau properties ) AT

Karlsruher Institut fur Technologie

» High precision on tau properties (complementary to STCF)

o Lifetime measurement benefits from high boost in Z — 77 decays
o LFU testof B(r — evr)/AB(t — uvv)

Canonical Tau Lepton Universality test

e Need mT |npUt from future 7-factories HFLAV 2022 in yellow, FCC estimates in blue
. . . . . HFLAV 2022
» Systematic uncertainties to be studied and improved FCC
0.1785
B
Observable Measurement Current precision FCC-ee stat. Possible syst. Challenge ?TJ
|_J
Threshold / o
m. [MeV] _ _ 1776.86 + 0.12 0.005 0.12 Mass scale m 0.1780 - SM prediction
inv. mass endpoint m. [9 ppm, STCF]
. : Vertex detector
T, [fs] Flight distance 290.3+ 0.5 fs 0.005 < 0.040 Narnam \ SM prediction
9 m, (68 ppm, PDG 2022]
B(t—evv) [%] Selection of t'T, 17.82 + 0.05 N : : -
identification of final 0.0001 ° e;lt w:a;z, Efg;ﬁ?cizlgkg' oA7Te” . . -
B(t—puvv) [%] state 17.39 + 0.05 possibly 0.003 290.0 290.4 290.8
T [fs]
Mogens Dam at WS TAU Alberto Lusiani at CLFV2023

xunwu.zuo@cern.ch


https://indico.cern.ch/event/848732/contributions/4524463/attachments/2320801/3951935/STCF_tau2021.pdf
https://indico.cern.ch/event/632562/contributions/3117973/attachments/1724497/2787464/FCCtau2018.pdf
https://indico.desy.de/event/37920/contributions/139559/

CLFV tau decays = AT

Karlsruher Institut fur Technologie

e All NP introducing 4 < e also call for 7 < ul/e

» Usually more pronounced from m_ /m,

« Potential indirect constraint on u < e through y — * X 7™ — e (Ardu et al. 2202.09246)

* Precision at FCC-ee benefit from high efficiency and copious events

B(T - uy), measured or expected upper limit B(T - 3u), measured or expected upper limit
5x107° - Belle 2008 90% CL ® Measurement 5 % 10-8 4 LHCb 90% CL ® Measurement
BaB.ar.ZOIO 90% CL ¢ » Estimate | O ° .CMS 90% CL » Estimate
o] b (o)
Belle 2021 90% CL < Guestimate 2 x 108 - o BaBar 90% GL < Guestimate
Belle 90% CL
1x 1078 - : 0
> % 105 - E | LHCb 50fb-1 95% CL
5% 1079 -
: , LHCb 300fb-1 95% CL
£ 1x10°8 g 2X107
£ £
= = 1x 1079 4
© Bellell 90% CL [1] v ]
o o -10 ]
5 . > g 5x107°° 1 Bellell 90% CL
5x10 ] >
2 x 10710 -  STCF90% CL
1x10710 -
2% 109 - 5x 10711 ‘
STCF 90% CL L FCC-ee(Z) 240 ab-1 95% CL
- T 2x107H 4 _, FCC-ee(z) 240ab-1 90% CL
1 x 10_9 i Bellell 90% CL [2] 1 X% 10—11 .
2000 2010 2020 2030 2040 2050 2060 2000 2010 2020 2030 2040 2050 2060

K‘Berto Eusiani at C_ EFVZGZQ

xunwu.zuo@cern.ch 21


https://arxiv.org/abs/2202.09246
https://indico.desy.de/event/37920/contributions/139559/

Other opportunities GEDR\{]]

Karlsruher Institut fur Technologie

* Flavor changing decays of Z and H non-vanishing in SM 10-1..95% Upper limits on B(h — bs

9 x 1073
SM —8 = 1% Syst
° %(Z — bS) — (42 + 07) X 10 """"""" Stat. onl |
V -
. - 7% 1073
SM -8 5% Medium W 2
. BH — bs)™ = (8.9 % 1.5) x 10 il
S 5 x 10-% &
> b,c & 10 ch
Uk, d
3x 1073
z W b
: 1073
Uk, di 10 0.2 0.4 0.6 0.8
- .0 TPR
_s 95% Upper limits on B(Z — bs)

« With BSM modification

- - e 10_4
e ——— 1% Syst l
. :_:': Q/
o L Dgi(5ryubr)Z + g5t (3rVubR) Z* +ysp(SLbR) R + Ybs(brsr)h + h.c.

------- 0.1% Syst

............. Stat. only

* Requires excellent flavor tagging efficiency and fake rate 0
 Potential to probe Z-FCNC at SM level v

. H — qq' complementary to indirect constraints from BY — BY or D — D mixing |/
10-5L

02 04 06 08
J. F. Kamenik et al. 2306.17520  'FR

xunwu.zuo@cern.ch


https://arxiv.org/abs/2306.17520

Other opportunities GEDR\{]]

Karlsruher Institut fur Technologie

e TestCLFVinZ — tu, Z - re decays and H — [’ decays

« Probe BR down to 1078 — 1071 (sciPost Phys. Proc. 1, 041 (2019))

95%CL upper limits <@ ATLAS <¢ CMS
. i [1] JHEP 02 (2017) 079 [2] ATLAS-CONF-2018-049
mi u
o F C N C N tO p q U a I k d e CayS ol athor pracesess are zero [3] JHEP 06 (2018) 102 [4] JHEP 04 (2016) 035
[5] EPJC 76 (2016) 55 [6] JHEP 02 (2017) 028
Theory predictions [7] CMS-PAS-TOP-17-017 [8] JHEP 07 (2018) 176
. from arXiv:1311.2028 [9] JHEP 07 (2017) 003
o Advantage N7t — vq and r — Zq at FCC-ee 2HDM(FV) [ 2HDM(FC) I MSSM
RPV RS — HL-LHC

wem FCC-ee sun: FCC-eh we FCC-hh

o distinguish ¢ from u

e Measure CMK elements with on-shell W — bc, W — c¢s decays :1

* EXxpect excellent vertexing and flavor tagging efficiencies

,,,,,,,,,,,,,

* Direct (theory-free) determination. | R e

,,,,,,,,,
,,,,,,,,
,,,,,,,,

e (Preliminary) expect |V_, | precision at 0.4%

10° 1072
Branching fraction

1074

xunwu.zuo@cern.ch 23


https://scipost.org/SciPostPhysProc.1.041
https://link.springer.com/article/10.1140/epjst/e2019-900045-4

ummary » AT

Karlsruher Institut fur Technologie
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Backup
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G AT

PhyS Rev. D 102 056023 (2020) Karlsruher Institut fir Technologie

b physics

xunwu.zuo@cern.ch

Uncertainties
Central Reference
values Current [28] Phase 1 Phase 11 Phase III Phases I-1II
V.l 0.97437 +0.00021 1d id id [28]
Vsl f f"”(O) 0.2177 +0.0004 1d id 1d [28]
V.l 0.2248 +0.0043 +0.003 id 1id [40,41]
V.l 0.9735 +0.0094 id id 1id [28,40,41]
Amy [ps~'] 0.5065 +0.0019 id id id [17]
Amg [ps'] 17.757 +0.021 id id 1id [17]
Veplsy X 10 4296 +0.58 +0.60 +0.44 1id [29]
Veplwoep X 10° ' +0.17 [34-36]
Vusls x 103 3.56 +0.22 +0.042 +0.032 1d [29]
Vur/ Ve (from Ap) 0.0842 40.0050 £+0.0025 +0.0008 1d [30]
B(B — tv) x 10* 0.83 +0.24 +0.04 £0.02 +0.009 [29,34]
B(B — uv) x 108 0.37 +0.03 +0.02 1d [29]
sin 23 0.680 +0.017 +0.005 +0.002 +0.0008 [29,30,34]
a[°] (mod 180°) 91.9 +4.4 +0.6 1d id [29]
v[°] (mod 180°) 66.7 +5.6 +1 +0.25 40.20 [29,30,34]
P (rad] —0.035 +0.021 +0.014 +0.004 +0.002 [30,34]
A‘S"’L x 10* —6 +19 +5 +2 1+0.25 [14,17,34,37]
Ay X 10° 3 4300 +70 +30 +2.5 [14,17,34,37]
m, [GeV] 165.30 +0.32 1id id +0.020 [28,34]
a,(my) 0.1185 +0.0011 1id 1d +0.00003 [28,34]
f’j"”(O) 0.9681 +0.0026 +0.0012 1d 1d [30]
frx [GeV] 0.1552 £0.0006 £0.0005 1d 1d [30]
fp, [GeV] 0.2315 £0.0020 +0.0011 1d 1d [30]
Bp 1.219 +0.034 +0.010 +0.007 id [30]
fB./fB ) 1.204 +0.007 +0.005 id id [30]
Bp /Bg, 1.054 4+0.019 +0.005 +0.003 1d [30]
B 5./ B B, 1.02 +0.05 +0.013 id id [30,42,43]
B B, 0.98 +0.12 +0.035 id id [30,42,43]
Np 0.5522 £0.0022 id id id [44]
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JZ'O iIdentification D) AIT

Karlsruher Institut fur Technologie

* Need exquisite EM calorimetry for piO identification

. E
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