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The review discusses the physical program of a new experimentat the Super Charm-Tau factory,the basisof whichwill be a powerful
electron-positron collider with 4 luminosity of ~ 10" cm~* s~ and an energy in the center of mass system in the range from a
A modern detector located around the beam collision point will provide 4 new level of measurement accuracy. The lon

long with record luminosity, will allow the unique experiment to successfully compete with the
1 LHCh. The extensive physical p P

P
g the Standard Model and precisely measuring its
wries is planned.
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A review of the SCTF
physics program has just
been published in the
Russian top physics journal
"Physics-Uspekhi.”

Feasibility studies with
realistic detectors and
background descriptions
are crucial to the further
development of a physics
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See |. Logashenko’s talk “SCTF* Overview”
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Naive model
3-loop pQCD
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Hadron

Spectroscopy Precision tests
Search for new baryon of the SM
states Charmed baryon form-factors
and decay channels, measurements

production cross-sections

Super charm-tau factory
physics program

CP-violation Search for the
Studies New Physics
CP in A¢ - ATi(K), Ac - PWV

Nc - PKK, Ac - pTtTt
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Production cross-section
IN ete- annihilation

Belle:

1

Phys.Rev.Lett.101:172001,2008

e'e” @ Y(4S) with ISR photon
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(possible resonant
enhancement)

<10 pb without resonances (predicted)

No data for the other charmed baryons



Charmed baryon

spectroscopy
IK = gA@GS
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P-wave excitations: 63 states




Charmed baryon

spectroscopy
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Excited charmed baryon states and its decays

2770

Polarized beam simplifies quantum number determination



Charmed baryons’

masses and widths

Dominant
Jr Mass Width decay channel
A} ude | (1/2)* | 2286.46 +0.14 | (200+6) fS Weak
27 usc | (1/2)7 | 2467.8%5% (442 £ 26)fs Weak
=0 dsc | (1/2)t | 2470.8819:34 112113 fs Weak
T uuc (1/2)" | 2454.02 +0.18 | 2.23 +0.30MeV Afnt
ur ude | (1/2)Y | 24529404 < 4.6MeV Afn®
b dde | (1/2)" | 2453.76 £0.18 | 2.2+ 0.4MeV Afm~
S use | (1/2)* | 2575.6+3.1 e
=0 dsc | (1/2)* | 2577.94+29 =0y
Q0 ssc | (1/2)t | 26952+ 1.7 69+ 12) fg Weak
| S| wue (3/2) | 25184406 | 149419 MeV At
Dk ude | (3/2)% | 2517.5+2.3 <17MeV At
P dde | (3/2)t | 25180405 | 16.1+2.1 MeV A\Fn
B usc | (3/2)F D64597 0% < 3.1 MeV iy
Chay dsc | (3/2)t | 2645.9+0.5 < 5.5 MeV Em
Q0 ssc (3/2) 27659+ 2.0 (204

Properties are studied
mainly by

B-factories (=107 A1)
and BES III



Charmed baryons’
branching ratios

Decay B Decay B Decay B

AP — At 1.30+0.07 | A — Ap* 406+0.52 | A - AYTK-  1.08 £0.25
A =30t 1294007 | Af - X0t A =207 0.65+0.10
AP - 3a%  1.25£0.10 | A} - Ztp’ < 1.7 AP -2 0.59+0.08
AF - Tt 0.44+0.20 | A} - Ttw 1.70+0.21 | Af — X p 1.05 +0.23
AP > 3y 1.5+0.6 | Af - XI%¢ 0.38+0.06 | Af — Z*y

AP - Z'KT 0.55+0.07 | A - =2k AF - ZY9KY 0.43+0.09
Ar = pKg 1.59+0.08 | A — pK** 1.96+0.27 | Af — A*K°

Absolute branchings are normalized to Br( A} — pK~nt )= 6.28+0.32 %

BE) - E 7)) =(1.80+ 050+ 0.14)%, BE - =

No measured absolute branching for Q.

ntat) =(2.86 £ 1.21 £ 0.38)%.



Form-factor
measurement
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Check and justify effective theories (like HQET) and lattice calculations (LQCD)
AY = AlYy, (I = e, p)
In HQET charm and beauty baryons’ form-factors are connected

~ measurement of the A semileptonic form-factor gives input to [Ve| and |V

measurements with A} decays



Form-factor
measurement

For arbitrary semileptonic baryon decay: B, (py, M) — Ba(pe, M) + Up, my) + vi(py,, my, =

Eip 9 ‘F': y ( 2 F-V ( A
<BE| j |Bl> s 1"‘{ = HZ {Fl (q )F:rji ¢ = %ﬂwq“ iz Jﬂﬁfir )q'u] Uy
e | i |

F3'(q%)

(Bal 32 B1) = M = | P+ 22
Assuming that:

e Lepton mass is small

* There are no T-odd effects

« HQET works for ¢ — sl transition

only two parameters survives:  Mpoe and R(q?) = fo(q%)/ f1(¢%)

(A J, |AS)Y =p [.fl(ff)’n_i(l —5) + folq®)on v, (1 — ’}’a)} Up,;
My

, P (¢
r:q,_yrf ol J'“u’ G| V5U1,
iVl ]

FV (2 = — FA(2) — 2 CLEO:
L (¢7) 1(¢7) = hlg) + M, f2(a%); PRL 94 191801
EY (%) = —F'(¢%) = f2(4%). Myoie = [2.21 £ 0.082 0.14:]GeV

R = —0.35+£0.05%+ 0.04



CPV In Ac.decays

A%x AT R N (-58.5 +4.9 + 1.8)%
CP F(A:V%f)JrF(/LT—} —) = D Ead T 1.6)% (Belle), Ac — AK

AAcp =(0.30+0.91 +£0.61)%  (LHCb),A] — pK"K™ and A} — prn'n”

Multibody final states A} — pKgn*n~ AP — pKntab, AT - Antrntn

Estimated sensitivity@ SCTF (0.25-0.5)%



Summary

SCTF is an ideal laboratory for charm baryon study

108 AN, pairs per year is one of the world larges (and cleanest) dataset

Near the threshold no momentum tag is needed

With polarized beams A" is produced with known polarization - no tag needed

Baryon studies contributes to all highlights of the SCTF (or STCF) physical program
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