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Similar to SCRIT@RIKEN (Japan):
15t electron scattering on rare isotopes
e- beam: 150-300 MeV
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SELENE : PERLE 1 tour

2nd moment

average size

4th moment

surface structure

Electron scattering at low q

— PERLE will be the only
facility to provide electrons
for low-q scattering on the
rare isotopes nuclei
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oix technologique : EBIT a conftirmer

SCRIT principle: relies on intense electron

beam for trapping radially 200mA
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Measurement in SCRIT
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o PERLE Estimation détérioration du faisceau PERLE

Perle Perle EBIT
Ne,lost N * O)pss * g

PhD student
Sophie Le Carlier

L Get from EBIT current and, energy and spatial configuration

nePit = 5325 + 10'° e/cm? configuration 1 (//) 2025-2028
nePit = 5325+« 10° e/cm? configuration 2 (90°)

———— Get from two body elastic scattering computation _— *

3
jez’L dosy, 40 jeer o ’3 + c0s82]” (Y3(1 + cosB)? + sin?6)2
Oloss = 3L = 3,L
> ey, dQap 0, 4s[1—cosb y(1 £ cosB)
Comparison work with Suda San
Get from PERLE current: I 54103 _
> - NPerle — 1.60P2E:;1(.)E_19 = = 3.12 = 101° #e/s

PERLE — 0 Im
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Etude avec le piege

e HINA

EBIT beam
keV electron beam
R~ 100 pm (in TR)

Gun to collector: 20 cm
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Table 1.4: Luminosity for several PERLE beam current

Configuration 5 mA 10 mA 20 mA
Parallel 1.44 x 10*®  2.87 x 10*®  5.74 x 10*°
Vertical 1.3 x10*  26x10*  52x10*
[ — Le 4 Ne Taprr = 0.08 A

€ Obeam
UEBIT =5 kCV

O . LtrapI EBIT 1
trap — 7 fc

e/ 2Ugprrc?/me 24

Livap = 2.2 cm
fe=10.3
1/Z =1/54 =0.0185

Table 1.3: Overlap and ion parameters for the two EBIT configurations

Quantity

Parallel Vertical

Overlap volume Voyerlap (cm?)
Ion cloud volume Vigps (cm®)
Overlap efficiency €gverlap
Effective number of trapped ions N;

Areal ion density on beam surface (ions/cm?)

1.73 x10°% 157 x10°°
6.91 x 10°* 6.91 x 10~*
2.50 x 1071 3.27 x107?
3.61 x 10°  2.27 x 103
4.59 x 10°  4.16 x 107
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ITIcation plege pour augmenter la luminosite

Table 1.5: Number of trapped ions

Uggrr (eV) 5000 2000 1000 500
Number of ions trapped | 1.45 x 10° 3.1 x 10° 6.27 x 10° 1.38 x 107

1,20E+04 1,20E-01

Usgit (eV) PERLE Current (A) Configuration Parallel | Configuration Vertical 1 00E+04 100601
0.005 9.93 x 10*° 9.03 x 10*
5000 0.01 1.99 x 10% 1.81 x 10! o o
0.02 3.97 x 10 3.61 x 101
0.005 3.08 x 10%° 2.80 x 102 o
2000 0.01 6.17 x 10%° 5.61 x 10** i
0.02 1.23 x 10%7 1.12 x 10%°
0.005 6.23 x 10°° 5.66 x 10**
1000 0.01 1.95 x 1027 1.13 x 102 ' AT S R o S
0.02 2.49 x 10%7 2.27 x 10%°
0.005 1.37 x 1027 1.25 x 10%° v = *‘BJU-“ ¢0-25+ STEBZ * gB
500 0.01 2.74 x 10?7 2.49 x 10%
0.02 5.48 x 1027 4.98 x 10% 2000 eV 5000 eV
re rm e ro
41.4 74.5 32.9 72.1
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ways to access the fourth moment, <r:4>

< ?’j > = [r4pc(r) d3r ,ﬁ:; +5:::M?5 m [\ \Ionscloud \
N = TEE

\_‘_:

1) elastic scattering at very high g (0* nuclei) - o A
_u;,uﬁ_ ey ] 1
wep el _
do — donou Fu(q)2 o [ .
i~ an i | AN =
-PiEE (. B
Felq) = /Pe( P)e' I dr T
U™ pomn_2 4 GMoments_Pion0621 —
i . | Advan :
2) elastic scattering at very low g ‘ | Advantages :
Large cross section!
\Y <r’> <rt> Not limited to 0+ nuclei
W @~ -2 S |
\2 6 120 g
® d Can be done with low
OMott 1/q4 "t 1 luminosity (low e- current
dQ2 & Rl beam)
=> IOW_L SCRIT exp. ?? T 1000 2000 3000 A 3000

g* (MeV/c)
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..PERLE La suite : le spectrometre avec G4Beamline R
Michele Sguazzin PhD . if— ”'::E%:“
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° ° ° ° ° \ [\ \Ions cloud \
e PERLE Estimation aeterioration du taisceau PERLE * | — =
) i i Table 2.3: Final calculation of Nj.s in Mgller scattering process
e\\/e e /e (reerLE = 250 um, IpgrLE = 20 mA, 0loss = 9.96 barn).
¢
o ! Configuration  Energy (eV) n. (cm™2)  Nipgt (s71) Jross (%)
e//\e . . 500 6.1 x 10'2 758 x10° 6.11 x 107°
(a) t-channel (b) u-channel 1000 4.3 %102  535x10° 4.31 x107°
Figure 2.5: Mgller scattering Feynman diagrams t and u channel P ar ELHCI
2000 3.1 x 102  3.85x10° 3.10 x 1079
5000 1.9 x 10*% 236 x 10° 1.90 x 107?
1014 —— do/dQ lab 9 4 12
- 500 9.6 x 10 1.19 x 10 9.60 x 10
109 0 0=9.96e+00 barn 9 3 _19
T . 1000 6.8 x 10¢ 8.46 x 10 6.82 x 10
= . Perpendicular 0 5 1o
a 1071 2000 4.8 x 107 596 x 10°  4.81 x 10
ﬁ 10° 5000 3.0 x 10° 3.73 x 103  3.01 x 10712
GI 103-
9
g 10% T do
10-14 Priot,wal = 21 @ n L 70 —= (0LaB) Exin(fLAB) sinfLap dOLaB.
0
s // 100 S 101 S 102
e_lab (deg) Ptot,wall — 0574 W 2.61 W/m
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