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e - 0 (Calculation of Form Factors out of the Wave |
7‘/1, |

Functions:
S = (k2) _ /d3p/d3q\|/i (p, Q) v; (p, |q - kl)

Directly Related to Different Matter Radii as
Expansion in k>

INN=Vy AN

Fi(k*) =1- %k2<ri2—jk> e
® ‘ )

[2—Body: One Radius W ( Most Interesting }

3-Body= Many Radii | L A g
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Expectation from Two-Body Calculation:
N 1 N
gos— " 82 = W and <r > - E
E« 0.6 — mmeeed]
P{?Zf = 4/ (ranr) = 3.04 fm
O’%OO 005 0‘10 0‘15 0‘20 0‘25 0.30
k? [fm’g} <r/%_NN,> ~ 10.34 fm

AT i) AT L \/<r§7N,A>[fm] \/ r2 )[fm] || Insensitive

\ 10.79 [ 3.96 [ 4.02 [ 2.96 | to Details
[ +3.04/-153 | +0.40/—0.25 | +0.41/-0.25 | +0.06/=0.05 || of A-N In-

teraction
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Lifetime Hypertriton
Channels and Isospin Rule

3H = 7~ 43 He, 3H— 70 43 H, Charged and Uncharged

3 _ 3 0 Channel Are Related by
H H
A= tdtp, AR dn the Al = L Rule
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Thresholds and Feynman Diagrams
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Lifetime Hypertriton
Thresholds and Feynman Diagrams
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Lifetime Hypertriton
Thresholds and Feynman Diagrams

6.26 MeV
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A"" Weak Interaction

[M/\n—)nrro = _IGFMf-EI (P,) [Aﬂ‘ + Bﬂ"%] u (P) ]

non-relativistic reduction

[M;si,“;;% = —iGrM? (A,r + O k) ]

(two contributions A; and B; )
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A B A B B

r=a + a2 +ala +B+ e +JB+Bs +EE

not small !
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> dependence on «
negligible

» small changes in PC
and PV contributions

dr,,

> final state

o interactions are
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. Hypertriton Width and Branching Ratios
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ratio 0.32(5)(8)

[Emulsion Data: R = Tspe/(Mspe + Mpa) = 0.3 — 0.4]
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Hypertriton Width and Branching Ratios

Our Results:
> T54(0.13) = 0.98 £ 0.15T 5
> Tpy(0.41) = 0.98 £ 0.25T 5
> R(0.13) = 0.38 £ 0.05
> R(0.41) = 0.57 £ 0.11
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Our Results:
> T54(0.13) = 0.98 £ 0.15T 5
> Tpy(0.41) = 0.98 £ 0.25T 5
> R(0.13) = 0.38 + 0.05
» R(0.41) = 0.57 £0.11

(&

Consistent: h

> Calculation by Congleton for
Iand R

> Calculation by Kamada for
Iand R

» Emulsion Data
0.05MeV < By < 0.2MeV

)
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t Consistent: h
Our Results: > Calculation by Congleton for
> T34(0.13) = 0.98 + 0.157 [ and R
> T34(0.41) = 0.98 £ 0.25M) » Calculation by Kamada for
» R(0.13) = 0.38 £ 0.05 and R
» R(0.41) = 0.57 £0.11 * Emulsion Data
0.05MeV < By < 0.2MeV

. J

Slight Tension:

> STAR results Branching
ratio R = 0.32 + 0.05 £ 0.08
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Consistent: h
Our Results: Calculation by Congleton for
> T24(0.13) = 0.98 % 0.157 [and R
> T34(0.41) = 0.98 £ 0.25M) Calculation by Kamada for
» R(0.13) = 0.38 £ 0.05 and R
» R(0.41) = 0.57 £0.11 Emulsion Data

Slight Tension:

> STAR results Branching
ratio R = 0.32 + 0.05 £ 0.08

0.05MeV < By < 0.2MeV

Good part: h

EFT systematic improvment
possible

Go to NLO or three-body
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Elegant theory with few input parameters
Branching ratio as results and not as input

Consistent results with a fundamental deuteron including the full
three-body phase space

Branching ratio favors small binding energies
Systematic improvement possible in the future

Important to combine different observables: binding energy, lifetime and
branching ratios to resolve the hypertriton puzzle
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