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‘ — PWA for 2-step; DWIA+free for 1-step it
g — Franey and Love t-matrix

— Free-mass case: On-shell approx. 1

— m* case: w/o on-shell approx. ’l;

« QOgata etal. é‘

— SCDW model -
— Melbourne free t-matrix @
o — Free-mass and m* cases e
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 Results -
el — Free-mass: m §
! « l-step: Nakaoka Ogata
€5 - 2-step: Nakaoka Ogata
— Effective mass: m* e e el
wayl o 1- a.nd 2-steps: Nakaoka  Ogata Energy transfer a,, (MeV)
et — Peak shift from free NN
+ * Nakaoka: little shift (energy dependence of distortion effects) &
o « Ogata: Iarge shift : S =
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— Binding energy Eg does not
contribute to the peak shift

— Peak shift depends on single particle
potentials V and the effective mass m*

— (p,n):Shift = 20-30 MeV
— (p,p):Shift = 0-10 MeV
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Peak shift mechanism and
‘binding-energy effect for QES
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A Peak shift mechanism and

)

i Q-value effect for QES

' e 12C(p,n) case

Single particle Energy (B.E.) Potential

Neutron in 12C | B,=-18.72 MeV | V,=-72.76 MeV

Proton in 1°N B,= -0.60 MeV |V =-49.92 MeV
O0=B,-B,=-181MeV =4V =V, -V =-22.8MeV

— Shel Gap<< O~ AV =~ Aw
« 40Ca(p,n) case

{E Single patrticle Energy (B.E.) Potential

e Neutron in Ca | B =-15.64 MeV | V.=-64.42 MeV
Proton in“°Sc | B,= -0.54 MeV | V,=-60.63 MeV

- Q=B,-B,=-151MeV << 4V =V, -V, =-3.8MeV
— Shdl Gap=Q~Aw << AV

;____3 » QES peak shift:A w 20 MeV for $2C(p,n) and 4°Ca(p,n)
A — A w should depend on A V ::> QES peak should not (directly)
depend on Q-value
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SHe(p,n)
Q-values

e 2H: -2.2 MeV (Break-up) 3

e 3He: -1.8 MeV
Almost no shift
m* and AV effects:x

“He(p,n)

Q-value: -23.7 MeV

Peak shift: 10 MeV
< Q-value

m* and AV effects ?

d*c /dwdE (mb/sr MeV)
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~ D.L Prout et al., Phys. Rey. C 65, 034611 (200 252

QES peak shlft for Ilght nuclel
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5 QES peak shlft for C Isotopes |
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. 12C 13C(p,n) : of 120(3 ) =4 ISC@’n) - .
e — m* and distortion effects Bl AR
_ would be same = f\ = =

— Q-values g ek | N A

| . 12C: .18.1 MeV & AN a5
. 13C. 3.0 MeV £ E |

al — Single particle potential 32 )2 25 liser a0
i . 12C:AV=228MeV 3 3 '
e« 13C: AV= 0.5 MeV °‘§1- 's‘élr
e — Peak shift .
i + 12C: A0=25% 3 MeV |
e o BBC: Aw=14+ 7 MeV  ol= N~
- 0 50 100 150 200 250 0 50 100 150 200 250

. Results o T
—— — Peak-shift difference Q-value difference =
. . . H. Otsu,
— Peak-shift difference < AV difference Doctoral-Disseranits
— AV d|fference for C |sotopes IS phyS|caIIy approprlate’P | ~_Univ. of Tokyo (1997)-
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Distortion m* and correlation effects

= 101 OES Eeak shift = =

ﬁ-I

PWIA/DWIA calculations RS R e e =
— PW vs. DW S Feen NN “cipim) :
— m (free mass) ~ T, =345MeV B,p=22° _

vs. m* (effective mass) e Sl
— Free response (0™) g - fﬁ X —— DFW;:0th-3s -
vs. RPA response = : AT =

Contribution to peak shift 0.2 — ‘ —
— PW-+m-+Free response(0t) -'g E ]

=Free NN s, - .
— Distortion: +8MeV g o1 &
5 E -

— m*(effective mass): +6 MeV
— RPA (correlation): +6 MeV
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