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General

Direct reactions have been studied for decades
low energies: DWBA, coupled channels
simplification for high energies: Glauber(Eikonal) Methods

Reaction theories for elastic scattering, inelastic scattering ,
transfer reactions
breakup: inelastic scattering? or transfer reaction?

A+(b+x) = A+b+x
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Content

1. Transfer Reactions
Trojan Horse Method

Transfer reaction into the continuum (resonant states) just above
threshold

"Surface Approximation”: phase shifts(or ANC) are measured

2. Electromagnetic excitation and dissociation
electromagnetic matrix elements are measured
not spectroscopic factors
relation to spectroscopic factors in special situations
important parameters
A Toy Model for Coulomb Dissociation of Halo Nuclei
Effective range theory of Halo Nuclei
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Parallelism
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Formalism for breakup reactione without ure

of furface approximation :

A.Karano M. lchimura Phye. lett. B A4S(ASFP2) £

= a numerical check of the accuracy

of the furface approximation

lnelatrtrie breakup mechanitm clar f/ed

in o ferie s of papers [”IA 0,

see M. (cl’n'muﬂ\’ M Aurterve omol C M. Vincent
Phyf. Rev. CIF [45FP) 2284 - s truce back This ffory



(on c/u f/'on

® Jrojan—horse methood P l'hd:'réri‘/ needs tTheorétical

. T\/pel' G.Baur Ann. ’phy;_ 308 (2002) u?ana ltir

¢ allume ! f':'hf/e reaction wmeéchanrm

o DWBA , or moditied PWEA ~methids

at higher energies: eikonal approach

o electron rereening can be neglect ed

FXPPU‘M entr

* Catonia group (. Jpitaley, el al.

5 A } . 16
ClOLy2y) 0 Heidelhers Weurler Peter ef <.

; not (yed) fuccers ful
o populete reronant rf¢ter

22 ) 22 2K 232

Mo (He,d) Mg = “Walpx) M3  C Rolfs etel 489
11 k4 Py

O (te, d)°F — -”0{;:,*5/‘?/: V. Lawove efal A9L3

A4 . 7
A/ (;Cf, f) o F -— lr@f{‘: )-)49F Fd" a/I'V'el"q Cf.d( 45"‘(

—

* application to radisactive beams | X |

& wide Chorce of tersets and projectiley

Ct WE. Relm et af o{{r‘/y,,'p}r’)‘”l- 488P
tludy of “ranpctions te bound ctares

CXtend ta unkound rlates



Coulomb Ditrociation method

1

a nuclear physics Primakots ef(erf '

® nuclear structure
LDR in unitakle nucler

low lying Ea strength

* nuclear arfrop/ryh'rf

indivect methoa to Itudy radiabive copture

e5. B+ hy s e+

_ 4
= J:”I::) for 93‘3[;3,3’)8

Jolay neutrinos
Complemen fary to direct rtudier:

a few relected erampler

unyfakle nuele’ beeome accerss’) e

€.3. r= awd rp ~ procett nucle;

2p - Capfuve



Bas/ e Param eters

TN
_.____® o (,

b 1
Collision time ’(oll %-; Ys(1-v:) pam)y

. " . 4
excitation time Top, = o

o~

]
ad.abai:nr‘y quramei‘f’r f= oo I C‘ié
s BV
f(‘d e)(fl{afloh hopp{’hf
{ >>4 excite tion 1t on Iy vir tua/

S‘trengfl'r parame f‘t;r x

Vi o~ L < mmayi>. 2e

it Lz-fa
N elecframqynet‘:'c rna'fr:-y-el.
VA= ma/h'/at/an'z‘y
¥ = Vivt Teou ¢ flmm)lide
* LY dy

X ~ number of exchanged photons

_ 276",
?Jo»m-or fela v

. ¥
monopele - montpole Ih tera c!’:u.)
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Conclution Outlook
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