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Data for 3He structure (probed by hadrons)
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Pear Dy, EStrakovaky,

I am happy to hear, fram ¢ Pardrisat that von are willing to
attend the next Saturne Program Advisory Compmitteoe and te prosent vour experi-
mental proposal.

I therefore invite you to spend the periad of Dac. 7 ta 19 1942
at Saturne.

As you certainly know, Saturne National Laboratory does not
support f(as a general rule) the travel and living expenses of the physicist
invalvad in an axperiment, They muat he aupparted hy their aur laboratery.

I am looking to see you naxt Decamber.

Sinenrely,

E.A.C., Oy6Ha, 08.07.2021
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Polarization transfer in the breakup of polarized *He
into p and d
Saclay Letter of Intent n“264

breakup reactions 'H('He d)X ard ‘H(’?'o,';)x. Recent mtudies in Saclay and Dubna of
the similar reaction 'H(d.F)X have gshown that pelarisatian transfer dota 4o Lndeed
directly map the D-ctate of the deuteren, and confirm the sxpectation that at g=o0
the nucleons in the deutercn have their spins aligned; thede data remsin cloes to
the IA prediction up to g=200 HaV/c. In the v¢ase of pularired MNe, the dp vertlox
Esing asymnatric, the vector polariaation of the d and p will bs different. and the
d has & tensor polarization tos. The IA prediction for x in the 4 and p channels
ab y-0 le 71/ aind ~-1/3, respectlively; for the p the actual value depends upcn
wheother the np pair Iin "fe {3 a epin triplet or singleétj lts measurement ig of
irnterest per se. A polariied “He Lewan al Salurpne would offer a unigue pogsibility
€O sTudy LN De=state of Lhe dominant "He=dp vertsx. Values oOrf Thé inTarnal Bopentun
(ér Infinits Nomontum Frama (IHMP) k) up €5 450 HéV/& (800 HeV/c) can bw reached.
nclusive Ccross sacrion measurémonts in Dubna euggest that at large internal
Boments it is the IMF internal variable k which unifles the data fron tha 4 and p
channels. Confirmation of thias trend with palarizatian ohservables would
demonstrate the valldity of the TMP approach for these relativistic reactiana.

We discuss the interes} ;§ peasuring the polarization transfer x in the inclusive
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tials compared with experimental data. The signs of the data
points [10] are reversed to bring them into accordance with
the preliminary results [11] of the same experiment, as well as
with the sign of experimental data on the [); parameter for

“He.

[10] 1. M. Sitnik ef al, Phys. Rev. C 84, 034006 (2011).
[11] 1. M. Sitnik ef al., Nucl. Phys. A 663, 443 (2000).
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Momentum distributions, spin-dependent observables. and the Iy parameter
for *He breakup

A. P. Kobushkin*
Bogolyubov Institute for Theoretical Physics, Metrologicheskaya str. 148, 03680 Kiev, Ukraine and
National Technical University of Ukraine KPI, Prospekt Peremogy 37, 03056 Kiev, Ukraine

E. A. Strokovsky'
Laboratory of High Energy Physics, Jownt Institute for Nuclear Research, 141980, Dubna, Russia
(Dated: November 27, 2017)

Using a recent parametrization of the fully antisyvmmetric three-nucleon wave function, based on
the Paris and CD-Bonn potentials, we analyze the momentum distributions of constituents in *He as
well as the spin-dependent observables for (*He, d) and (*He, p) breakup reactions. Special attention
is paid to the region of small relative momenta of the *He constituents, where a single parameter,
D5, has a determining role for the spin-dependent observables in the d + p channel. This fact results
in some useful relations between experimental observables.
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E.A.C., Oy6Ha, 08.07.2021

Ky

_1*2 C | 1 1 1 .

0 0.2 0.4 0.6 0.8 1
g (GeV/c)

FIG. 7: The coefficient of polarization transfer from *He to
the proton. The *He wave function used is based on the Paris
potential (a) and the CD-Bonn potential (b). Selid line: full
wave function. Short-dashed line: only the d + p projection
(i.e.. the Kgp).



IV. SPIN-DEPENDENT OBSERVAEBLES
A. Tensor analyzing powers and the D; parameter

In a plane-wave Born approximation the tensor ana-
lyzing powers Thg, Toy, and T of the (d.t) and (d.*He)
reactions at low energies are determined by a single pa-
rameter, Do, used, for example, in Refs. [16, 20-22]:

1 [ drr*U(r) w(q)
Dy = —=2 = i ~ 24
2715 f;‘ drr2 W(r) ti'l—l;% qu(q)’ (24)

ie., w(q)/u(q) == ¢> D> at small q. In Eq. (24), U(r) and
W(r) are the S and D waves of the d + p component of
the *He wave function in configuration space. The Ds
parameter is closely related to the asymptotic DD to S
ratio for the p + d partition of the *He wave function, as
is noted in Ref. [22].

The spin-dependent observables considered here de-
pend upon the bilinear forms of S and I waves of the *He
wave function and the behavior of their ratio at small g is
completely governed by the [ parameter. In Table 111
we compare this parameter, calculated for the wave fune-
tions based on different potentials, with the values de-
rived from experiment.
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B. Tensor polarization of the deuteron

We start by considering the tensor polarization of the
deuteron in (*He,d) breakup, which is defined as

1 doy +do_ —2doy
7 V2 doy +do_ +dog

Pa

where do,, do_, and dog are the breakup differential
cross sections for the deuteron with spin projections +1,
—1, and 0 onto the quantization axis, which we take to
be along the deuteron momentum, i.e., q = (0,0,g). |




C. Polarization transfer from “He to d

We consider here the case when the quantization axes
for the *He and the deuteron are parallel and both are
perpendicular to the deuteron momentum. We define
the coefficient of the vector-to-vector polarization trans-
fer from polarized *He to deuteron (whose vector polar-
1zation 1s under consideration) as

Kg =Z [do(1,€,1) +do(—1,¢,—1)

¢ 3\’ 1\’ 9
—K +
—dﬂ'{l&—%} _dﬂ-{_léé}]f Z ﬂl.ﬂ'{ﬂ*f..é.,ﬂ'] (2 d) (Prjﬂ EV{‘_)
ME.o
Furthermore, at small g

2 QEBE) 2( P20
ka=—=|1— ~—|1+
! 3( vz ) T3\ T2

so that kg —+ 2/3 when g — 0.

where do (M, £, 0) o< [Agp(M. €, 0,q)]°.

2 (uE—W‘—uw;’v’h)
Rd = —

3 u? 4+ w?

The observables kj and psg are related by:

(34)
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The polarization transfer from *He to p is defined by

fSE] It is easy to see that the observables £, and pog must
e related because the spin-dependent observables un-
ler consideration are determined by the ratio of the two

where the ps¢ are given by Eq. (17). unctions u(q) and w(g). One then finds
n = 1
Rp=—5 (1—V2p20), 40
For the d + p projection of the *He wave function, the P03 ( pg“) | (40)

proton momentum distributions are so that at small g

N 2m2 T N 1
11(g,90°%) = = u?(q) — V2u(q)w(q) + %-urz[q]] : Rp = —3 (1 — Qﬁqgﬂz) (41)

- EWE - i

Fi_1(q,00°) = [ n vf_uf Yw(q) + 3 w [q]] and hj:-ncenpﬁ.—lf.ﬁ when g — 0. o
2 2 A linear combination of the two polarization transfer
ESSJ coefficients has the following behavior at small g:
3

and hence 1= (Rp +2%a) = 3¢*(D2)° = J(po)? . (42)

~ 12 + 24/ 2uw + 2uw?
.H.-p —_— =

3(u? + w?) | (39)
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Spin correlation parameter C,, of p+'He elastic backward scattering
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