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CORRELATIONS

and

ELECTROMAGNETIC KNOCKOUT
REACTIONS

C. GIUSTI

Universita di Pavia

® SHORT-RANGE CORRELATIONS SRC
® TENSOR CORRELATIONS TC
o LONG-RANGE CORRELATIONS LRC

A consistent treatment of the combined effect of all %%

types of correlations is necessary
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PLANE WAVE TMPULSE HAPPROXIHATION
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DWIA CALCULATIONS (e,ep) analysis

e x(7) eigenfunction of a phenomen. opt. pot.
® 9 phenomen. s.p. b.s. wave function

@S extracted in comparison with data

’ A reduction factor is applied to the calculated c.s. in order to
reproduce the magnitude of the experimental c.s.
” This factor is identified with S: experimental s.f.

e S gives a measurement of correlation effects but since in
these analyses it is extracted through a fit to the data it
may include also the uncertainties and approximations of
the theoretical model

e These analyses give a very good description of (e,ep) data
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e the spectroscopic strength found in (e,e’p) for
the removal of protons from valence shells is
~ 60 — 70% of the value of IPSM =
CORRELATIONS

e calculations of OVF and spectroscopic factors
including all the correlations and able to
reproduce data without the need to apply a
reduction factors not available for complex

nuclei

e Several studies are available where correlations

are included

e Calculations of the spectral funcions

e DWIA calculations with OVF including

correlations



e gl g HFA
- i
Al
~
(D)
o
Z 10 B
o -
— C
)
L
%
%)
%)
@) 1
o -
© -
Q X
o i
O
o B \
& 10_1 /'I:I 1 L l 1 1 1 1 ' 1 B 1 1 I 1 1 L 1 l | 1 1 L I 1 L I L J 1 1 L 1
—400 —-300 -200 ~100 0 100 200 300
Pm (MeV/c)
” A T
o] C SN ; = '\\
S - 14
> i W#W’¢+ \‘ p o’\\
o . ,
&) .
N _.\ o$
vl < 7 \ s
Q - g \ -3
= : /f’ 3
O - #
& i 74 by
v
L / %)
% i / ¢\-\'\
8 1 B //,/ % \
o I e
8 &~ " \
= /
IEIxJ 10—1 l/ °l 1 L ' | 1 | A1 [ l' L. % & J o ’,J 1 | | ‘ | | 1 1 l | | 1 1
—400 —-300 ~200 -100 0 100 200
Pm (MeV /<)
OVF  ohTound FfromThe 480 wiThw * corredolion
mcrhods

N.&W T ek, PRC ©IL 306 (199



OVF ond S.-P. -fron,"[lc ABDH 'm-‘n.:u* @rrdodson

meThods

[N
ﬂ
= o

|

m
o>®
m
TS

|

(g)
(v~
]

NS

|

LRE

"\

covrclalied, basis ]twna,-on (. Vou Neck Tat.)
(66'an.) SR

L"'Yeeh's -¥t«\(x\ou mcThod (4. Pobls a'qL,) SRC +TC

SRC T

TasT - % N, STo
slrow  Grdalron, miThy (H.STo-tswa.d,) SRC

Gc_no\u‘]’oy wordinador mcThool (& HnTorQ’ dal, ) colle I,
" X 4

Horlwe Fohy aﬂirox( medy o n

ant  nol

‘n e ed,

protidure To eaalraT OUF  and
5§ The q-s. QR DH

60. Voam Nek K. W

s..

-y,

No torrelike,

on Thae bq,u

wor wd k. Heede
PLB 314 (993) 255

|



Spulieswpsc -?e,

| pl12
L i
GFH  ©.490S
GCH  0.98%
edfFdi 0.912
paf2 0.A%l
Scq  a%)

exp. ©.6l

Jos  duducd %ww\, The coledoleows WiTh # 18DH

L P3y

p
9.91§

9.9488

9.409

0. ¢l

9.953

0.53

3

S/

SF



%pcﬂwap—;c -?ufm duduwd -?ww The oledoleous WiTh % 18DH

v el dron -l:aa‘or

| ¢lla ToTas

tF 1 0.3 013§
GFH ©.40s 0.8 ORY
GCH 0.98¢ 0.3 062
ebFd 0.312 ©.85 5.3
paF2 o0.3% o9 p.883

YA 0.4530.9425 o.1®3

exp. 0,6l

Nan. 239

L P,

1 0.5§
9.9 0,625
9.488 0.5
9.909 0.%
.98l 0.6

9.953 0.§

0.53
0.36

Tolal
0.5S

0.532
0.UpYy
0. #0P
0.58p

0.5}

SR

vl

S/

SR

exp . -F\om'ﬂw. doda -omalys's with ¢ phnommb?za hS, k

w- QQJ - gw“w Qa‘.' cwwwnt‘ "1 -[-ar wvrd.;I-pns nol fk.'_'hdto/
¢ LRC)

Thear ¢ Pom W.Geds o,
whie hsTh SRC amd L RC

Theor 0.96

e Bovhion omd W. Dickhoff

PRCSS 210 (1pp3)

e  1hddudeal

0.¥2

FadderS appready

PRC O 64313 (?oc)?



w iThiu :
Crvdedigw mcThods

T TCH
— GFM -
dus 2 Gy  —+ — CBF2

e HEA

?
©
o
>
(6}
L
5
O
}_..._
&
L)
wn
)]
) 1 =
O
=
@)
)
o [
(@) L
8 :
lc..l}:J 10—1 I/.I’../i 1 I 1 1 1 1 l 1 1 1 1 I 1 ! 1 1 l 1 1 1 1 ' 1 1 1 1 l 1 1 1 I ‘
—400 -300 —200 —-100 0 100 200 300
{114
O
T
5
()
&,
P
S
}—
©,
L)
)
V)
)
O 1
il
O
(@
Lo
(@)
1)
e
LI—J 10 l.l.!l. I} 1 | 1 | 1 | 1 | LJ;[ = 1 1 ] I | 1 | | ] | 1 i 1 I 1 1 1 1
&
—-400 —-300 -200 -100 0 100 200
wdu dron. Lador aprAwL P (MeV/c)

M. Goudaroo T qf. PRC oly306 (1934)



DWIA - oUF ‘ .[:mm,. A.Fohvouni od G &' PRC 63

V) 19 (200¢)
tn The Promewod. of The CRF Thew ‘(.(13 o

2

. 10 =

N -

O -

\ =

> &

)

3 L

b

= 10 =

o C

- B

O £

Lo L

(V3]

h L

(0))

@) 1

o F

O -

a, L

L E

O

= i

LDu —1

% 10

—400

" -

e C

O —

\ s

> k-

(1))

5 L

N’

= . 30 -

Q r

— C

& L

Lo L

(0]

i i

)

o o

O: E

5 C

) i

L I

C e
. e / :
EL:J 10 2 1 1 | ] | 1 1 ! | ! | | 1 I »I | 1 ! , 1 L 1 1 I 1 1 1 1 I | 1 1 !

: —-400 -300 . -200 =100 0 100 200
W o (MeV/c)
: ous

OAQ . 'Jo,s\ oW covwelals

‘e - sp\q -csospm + Teyov wtrdﬂ& e

080 ~——



(200!)
wiTh  rdedaou -BuTor
” 102 -
| -
2y C
\ -
> 5
(D)
8 i
Z.. 104
(%) 5
— C
O -
L -
%)
%)
%)
% - Ao
o -
© -
0O =
L R
O
= L
- -1
Ll—l 10 1 L 1 | 1 1 1 | | ! 1 1 1 l 1 3 ! | l 1 1 1 1 ‘ | | 1 1 ! | | 1 |
5 ~400 —-300 —-200 ~100 0 100 200 300
Pm (MeV/c)
71 »
o ¥
\ -
>
(<)
5 i
= 04
B, =
— &
O
L -
%)
%)
%)
o 1
o C
© g
o i
L
O
- 5
L!O—l 10_1 I'/l 1 I | 1 ) L I | ‘l & i I L | | | | 1 4 1 1 ,J,,_ 1 | | | I | 1 | 1
= —400 -300 =200 -100 0 100 20
- b RN 1 ©.%+3% 053 Vs ﬁﬁi
i el o 0A8 - B ElG 85K o 053
e Twegingd® 0.8 .96 0.63 0.5%



® Cons(sTg,ncq b_aW%QW a(l.#{wenf wsulln g.fd‘w
-ferhw Su ppod ToThe (e TerpuTalion of Tl 2 4

anded in ompamion wiTh olela

e Thew S.F Lom he ‘l%dd, by oThey ffpfe(]s heghdal/
oy nal o,de,?u,oJJ;L & cLoumd (i :eav by The Thuwowly cal modu

Vodtous cedeboloms hade been STudicd s C0c'p)

o MEC  swall ffuls  w (ge'p) oross wedrous

(v @3. C G indED Pocalis PR C 6 ¥+
) : oty 69 (7003

o (M- malvon “’# Ay e nhamce menT of T)\( S‘ _ﬁ
(D Vom Nedh 7ol PRC ST zsoeccm)

o cdohiTisTic DWIA  wduckon o\le'v ol edaf el

cross &(IA’D hs




o Moddls bartol on a wlodvwile DWIA Lromuwoik
hode heen doSdoped 1h waml Jeons -gor (ee'p)

/

RDWIA
wasrrend onon »
ol KT C OpT. pof .
;\*%w:\aiyuﬁ» wloli wviie MFA

o RDWIA wlhadodrons ane neussany -fovTh QMOA'A-{SI3
X Cee'p) dala X high enorqy

o 3—[ ;s 'twpoicw-[ To sTqu The whdomue 0-‘ ol wilic c”jo
adso in The ¥inemolics D,e The NIKHEF daTa Thal wo
amab.(zu{ Witk & nonwlalividee DWIA wmodd

RDW/IA #— DWIA

.M emwcee PA.D. Thesis  Poura 200!

G Huccw (GG, £D. Pacale  PRCOY Ol 6064 (oo
PRCEG 964615 (oo
PRC 66 034 61O (Lon?



160 (e e'p)

b,g, hormolyud ‘v componud o The Oi'rec spinol

DWIA S ol ol Scl\ré'd;_'n,aw bﬂ‘“""’w opT: per

____ RDWIA @ @
o \

reda r 0w .eQ_J'org 0.6uU SL(:

9.%1 0.60 :

> ROW! A
,W
NIKHEE dole
'fl',_‘ gr7ees
= eI 7 N
© 103 o R NG T/ N
S B Lol R 7 2D ¥ Il"'
X _ /Y V, i O
.g N ';: D\
b \ !/ ~ O,

l 1 l 1 1 R T—— i ¢ -

-200  -100 0 100 200 300
Meweee €. L EP.Pealy PRC Gl 91460k ¢ 1 00s] Pm [MeV/c]




RDWI!A Pl P3/e

cedu iy on -?QJOY‘ 0.%\ O 6O é—-

% “he s Th Seme ay ik The Gmpariion. wiTh §

NIKHER daly

Tlok olofe
v )
>
C Py X 20
.
£ .
= 10
5

3
Py
10-3 L L 4 I 1 1 L | L 1 i 1 R R S
-400 -200 0 200 400

A Mewce C.§. RO, Paale PRC &L ol 60 (1001 )  PnMeV/c]



e The spectroscopic factors account for the depletion of the
‘quasihole states produced by NN-correlations.

* The depletion found in comparison with (e,e’ p) data
~ 30 — 40%.

e Calculations including correlations:
@ SRC a few % e
@ SRC+TC  10% 15% (heavy nuclei)

® LRC further depletion ~ 20%

? | AN UNAMBIGUOUS INDENTIFICATION ||
.« OF SRCIN (e,e'p) VERY DIFFICULT! | |



e

® account for only a small part of the depletion of the q.h.
states in (e,e’p)

® high-momentum components in the nuclear wave function

@ calculations of the momentum distribution indicate that
the missing strength due to SRC is found at large values
of pm and Ey,, beyond the continuum threshold, where
many processes are present and a clear cut indentification
of SRC in (e,e’p) appears extremely difficult

® In exclusive (e,e’p) reactions one does not measure the
whole momentum distribution but only the SF at a
specific (low) £y,
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