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DEFORMATION -> FISSION

Saddle point

EXCITATION

Spontaneous fission

g.s. R
\ :
. . - “ Deformation B
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DEFORMATION -> FISSION

Saddle point

EXCITATION

Spontaneous fission

g.s.

\

29/06/2024

. - “ Deformation B
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* Rare phenomenon : fission isomerism
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* Rare phenomenon : fission isomerism
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* Extremely rare phenomenon : gamma back-decay
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* Extremely rare phenomenon : gamma back-decay

.M‘\
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t Liquid drop model

. . - “ Deformation 8
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Liquid drop model

Ep | a Axis ratio 2:1
b a=1 +
b =2 Shell model correction

\“ Deformation B

29/06/2024 Corentin Hiver | Nuball2 Workshop Milan 2024




@

Super-deformed shape isomer

Class I states

AE =2 —4 MeV

. 1:1 . 13:1 - 7:1 \“ A'Deformation[?;
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Super-deformed shape isomer

T = 10ns — 10ms

Delayed fission

. 1:1 . 13:1 - 9:1 \“ A'Deformation[?;
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Super-deformed shape isomer

10ns — 10ms

Y back — decay Delayed fission

. 1:1 . 13:1 - 7:1 \“ A'Deformation[?;
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Ep | Why study actinides shape isomers ?

Fission studies focus on post-scission
E « Blind » to the actual path
B

Shape isomers are the only direct
probe of barrier penetrability

10ns — 10ms

Y back — decay Delayed fission

. 1:1 . 13:1 - 7:1 \“%Deformation[?;
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t 1. Introduction

Known isomers ,/

Delayed fission

Predicted isomers

240 241 242 243 244 245 A
Cm - - \
Cm Cm Cm Cm Cm  Cm b

238 239 240 241 i 242 243 244 245 246

Am 95 ; N : :
Am Am Am Am Am Am Am Am Am

o o (/ 235 || 236 | 237 | 238 | 239 | 240 | 241 | 242 | 243 | 244 || 245
! \ R - Pu Pu Pu Pu Pu Pu _ Pu Pu Pu Pu

\ Competing fission/ y

Delayed y decay
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% 1. Introduction

=t == _\_\"‘-\
Known isomers i s » .y o e
w o 242 . N Delayed fission
| Bk Bk Bk
Predicted isomers ; o . . \\
om o6 240 241 242 243 244 245 \
/ Cm Cm Cm Cm Cm  Cm '
. o / 237 238 239 240 241 Fz_;zt;zhrr 243 244 245 246
m
/ Am Am Am Am Am Am Am Am Am Am
Pu 94

[ 235 N 236 NS 2881|8239 B 240 241 242 243 244 245
Pu Pu Pu Pu Pu Pu Pu Pu Pu Pu Pu

Competing fission/ y

= B B>

Terra incognita ' Delayed y decay

, 3¢ Back-decay is extremely challenging |
Ra . . experimentally ! xo&
= T B 10 141 143 144 145 146 147 148 149 150 151 ‘ Q{f&)@
N e
: (@0
N \/
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% 1. Introduction

Known isomers // == - :._\\\\\ e e
& o 242 248 | 045 . Delayed fission
o | Bk Bk Bk ™
Predicted isomers : : i \
o o 240 241 242 243 244 245 \\
/ Cm Cm Cm Cm Cm Cm
/ 237 238 239 240 241 242 243 244 245 246
SR / Am  Am  Am Am  Am  Am Am Am Am  Am
J. Schirmer, J. Gerl, D. Habs and D. Schwalm, Phys. Rev. Lett. f 2;7
, 63 (1989) 2196 . Competing fission/ y
U 92 ‘ s - ‘ | !

Terra incognita

. - — | - .,,_:_| | == |
7 138 139 140 141

Delayed y decay

Back-decay is extremely challenging
experimentally !

LY
143 144 145 146 147 148 149 150 151 ' O{’&
o <

N \ /

29/06/2024 Corentin Hiver | Nuball2 Workshop Milan 2024




®

Motivations :
* Explore in greater details the gamma back-decay of 236U
* Perform spectroscopy in the second minimum with prompt-delayed coincidences

* First steps of high resolution spectroscopy of back-decay in this « Terra incognita »

29/06/2024 Corentin Hiver | Nuball2 Workshop Milan 2024




t 2. Crystal ball experiment : The unambiguo

EUCTRNY

Missing energy
VS
delayed energy

J. Schirmer, J. Gerl, D. Habs and D. Schwalm, Phys. Rev. Lett.

Darmstadt 4mt Nal crystal ball :
63 (1989) 2196 .

60% total energy efficiency calorimeter
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2. Crystal ball experiment : The unambiguous

® ® . @
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t 2. Crystal ball experiment : The unambig
A

Input energy : 23511 d, 236fU

Epeam®™Qa,p) 9z ( p) 20
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t 2. Crystal ball experiment : The unambig
A
Input energy :
Ebeam'l-Q(d,p) Eproton
1
Ep N | Fission

v

Excitation|energy
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t 2. Crystal ball experiment : The unambig
A
Input energy :
Epeam®™Qa,p)
t
E
p \ Eproton
Sn

! Fission

RL

Excitation|energy

M
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t 2. Crystal ball experiment : The unambig

A
Input energy :

Epeam®™Qap)

Eproton - E B

Pl
«

Excitationﬂenergy

-
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t 2. Crystal ball experiment : The unambig

Input energy :
Epeam®™Qap)

proton

Excitation range
for fission isomer
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Input energy :
Epeam®™Qap)

Excitation range
for fission isomer

29/06/2024

2. Crystal ball experiment : The unambig

proton

4

»
>

— L

- oA S
-
- 4— ~
- =
~
£ N
, N

/ Prompt eleciromagnetic decay
_v: EE
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t 2. Crystal ball experiment : The unambigu

A
Input energy :

Ebeam-l-Q(d,p)

proton

Excitation range
for fission isomer

v v/ Prompt eleckromagnetic decay

+
0 g.s. 11

1,
-
1
I
1
1
1
I
I
1
I
]
1
I
1
M
> I
vl
\\“l
d1°!
i
\\i
>

T = 100 ns

Y back — decay (Delayed fissio

o
+
™
t
—

> = =

=
[EY
P
w
[EY
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b 2. Crystal ball experiment : The unambiguo
A
Input energy :
E,...+Q
eam APl ‘ Energy balance :
E i
P \ . Eproton
SN == S— Eprompt
Excitation/range — y
for fission/isomer ——
—
S— zyprompt
— A A 4
— A
—— Emis ssing
= Ein Eprompt
0+g.s.I
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b 2. Crystal ball experiment : The unambiguo
A
Input energy :
E,..+Q
eam APl ‘ Energy balance :
E i
P \ . Eproton
SN == S— Eprompt
Excitation/range T— y
for fission/isomer ——
—
S— zyprompt
— v v
— A
—— Emissing
= Eip — Eprompt
| Edelayed
0+g.s.I
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% 2. Crystal baII_experiment : The unatr

Pulsation system : 25ns wide beam pulse, 280 ns between pulses

280 ns 280 ns 280 ns

A
v
A
Y
A
v

t?ns)
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% 2. Crystal ball experiment : The unam

Pulsation system : 25ns wide beam pulse, 280 ns between pulses

280 ns 280 ns 280 ns
Prompt
2 I Mostly neutrons P2 [ oI 25 I\
Delayed t (ns)
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% 2. Crystal ball experiment : The unam
6
0" e
(47 (Ex=1053keV)
104 Ny'=2 |

counts/ 30keV

L fasasytl ;

Emissing [MEV]

0 2 A 5
Edel  [MeV] J. Schirmer, J. Gerl, D. Habs, and D. Schwalm (1898)

sum 40 citations
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t 2. Crystal ball experiment : The unambig
P Gate on Epjssing = 2 E?€1%e? ~ 2,75 MeV
b) =
(6™ (Ex=1053keV) -
S0t NE'ez - - SSEEESTY s ¢
o | LN oSN mMm QLo ~ b3
T ﬁlln ! ol 0t m§5§g LA o s & 115ns 2750410
v mim I ll : 1 l ,L !7 =
S10?2 &u 0y (Ex = 2750keV) A o & Vv
3 Aw | ! = 219010
W'-l'ﬂ 4 30- [
i B
14 ey -l"-;'l// E 20 —_— ‘T“rl"' S
1 . i R I S8
2 43 ; £ | 15 eelell Y 1B
._z_‘ J § 0 :.Lﬂ" w‘ﬁrm. : . | ; 38"‘5
=4 b) 2* i : | 45
829 ST N LA 01 0
E 1 Uk 1 .
us ol +WWWMW ‘ 236
p 0 1000 2000 3000
O Nupwe-" - E%! [keV] '
0 2 b 6 J. Schirmer, J. Gerl, D. Habs, and D. Schwalm (1989)
Edl  [MeV] 40 citations

sum
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% 2. Crystal ball experiment : The unambi
L\ o ‘&010 % 5010 \Q?)ﬂ]o 56‘5] %‘bﬁ] fbﬂlo
0 — : 2814 (116 ns)
10— Y 2244
=@ i T 1807
-2 — ¥ 1604
Later remeasurement by P. Reiter, Published in i 1843 2125
TPG. Thirolj D. Habs / Prog. Part. Nucl. Phys. 49 (2002) 325-402 | i
125 citations E 5 *
1~ , E 967
5 | ' ‘ 279
{= : . A 688 (3.8 ns)
: : 942 r
g 966 l 688 ;42
2+ E ¢ Y Y 45
o* v A 4 * 0
236
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) BGO
() Germanium

Setup :
_ 24 Ge clovers + BGO, 64 PARIS phoswhich + DSSD
B AR o > 300 independent digital channels (FASTER

| | LeBr3
= system)
| DssD
Advantages :
1 Beam dump Much better energy resolution (HPGe)
| (Pb) e Better beam pulsation (2ns wide pulse vs 25 ns)
 Segmented Si DSSD (16 rings, 32 sectors)
-> 10 kHz particle detection rate vs 800 Hz

* Triggerless DAQ -> Great flexibility in data analysis

Disadvantages :
e Calorimetry full energy efficiency 30% vs 60%
* Proton punch through in DSSD

29/06/2024 . Corentin Hiver | Nuball2 Workshop Milan 2024
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3. 2023, Orsay : High precision spectro

200 ns pulsed beam

35000 —
— Prompt
30000 —
SO0~ Mostly neutrons
20000 —
15000 —
10000 —
5000 —— Delayed
1 T I e e e e e e e e e TR T T T Y R NN W !
-100 -50 50 100 150 200 250 300 350 400
[ns]
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3. 2023, Orsay : High precision spectro

) 8BGO
() Germanium

:I:' PARIS phoswitch :

LaBr3

Yool

l d @13MeV

/17y
/| .
| I

Gamma
prompts

]

L] ﬂ““l_

29/06/2024

]

v

Deuteron breakup
Paris Front swarmed by neutrons

back_timing

Backward angles

neutrons
B .. JM PR I TR T 1 731
50 0 50 100 150 200
/ front_timing
x10*

/

Forward angles

Very large forward neutron
cone from d beam breakup

&
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t 3. 2023, Orsay : High precision spectros

* Other open channels (e.g. 235U(d,n))

* Transfer induced prompt fission

* Beta decay of fission products

* Target impurities (e.g. oxygen, aluminium)

* Inelastic neutron scattering, capture (break-up of d beam)
prompt delayed

108

107

10* 108

—
o
[

_—
o
w
L]
IIII|

= III|||

500 1000 1500 2000 2500 3000

L L
500 1000 1500 2000 2500 3000

29/06/2024 Corentin Hiver | Nuball2 Workshop Milan 2024




(=]
o
o
_ [ap]
Aedap g BINy, 05LT |
=
o
[Fp]
| o
(Auu)v,. cTTe .
To
_|2
(]
| (]
- Aedsp g 1S, 6/4LT 7
n.__Uwa 9epr CEVT 1960z OT9T - -
2 -8
m Blger 9EVT e
(Au‘u)eoy, ¥0OTT |
(AUU)IV, 2 €T0T fuvesor 1g
(Au'u)a0,, ves (AUU)odss 98
(Au‘u)ao,, 00L i -
O (A,u‘u)aoy,, 565 | N
o 115 -8 =
= i :
Q ] S
o
wl memH 9evT = .m
shes x . 2
(@ | TN . - NN - ____nU [e)
e 2 ® = = =
o "
b (.P'P) IV,z 900€ = E z
| ™ ”
{ . e
Q (AP)IVee £ 1562 LE8T Simrpyy,, - BNg, 2611 .m
e (PP) IV,z ¥ELT | I
.80 Is g
I (dP) IV.z - IVsz 98YC Bk S
W: (0P)Ogr * Nyt TTET i
(q0] (PP) IV,z CTTT o
W B
| o
@) -8
ISy
-
B (dD) IV,z : 1S5z 6LLT 7
pra— -
(@) m. (dP) IV,  1Sgz TTIT |
(=]
@\ o N ,.:nw
o Q- (dfp) vg, 8ECT (0'P)IV,2 : SNz 6LET 7
(U'p) Bgg : 0D,5 72T a
(d'P) IV, | Iz ¥TOT _ m
(P'P) Ve €8 (d'P) Ogr : 0,1 0£8 |
(0°P)Der : Nyt 8ZL i
(A,u'd)eo,, 565 i
TTS -3
[Ig]
= <
o
_| (@)
oN
= )
. ] S
_ _ “ “ “ “ _ | I | | ___ _ _ o B

w0 u o
o [= (= (=]
— — -



% 3. 2023, Orsay : High precision spectrosc

Identified prompt cascades :

R e TP

Identified delayed cascades :

T .
IR A: 2 D

ITMrk)  TAAGPAN THRH-TH Rl
Mdway o dey

29/06/2024

Very complex spectra :
many reaction channels open

not pure target (Oxyde, aluminum backing)
neutron scattering on structure

And those are only the prominant lines !
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% 3. 2023, Orsay : High precision spectrosc

Identified prompt cascades :

R e TP

Identified delayed cascades :

T .
IR A: 2 D

ITMrk)  TAAGPAN THRH-TH Rl
Mdway o dey

29/06/2024

Very complex spectra :
many reaction channels open

not pure target (Oxyde, aluminum backing)
neutron scattering on structure

And those are only the prominant lines !
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3. 2023, Orsay : High precision spectrosc

@

Gate on the 642 keV transition in the delayed spectra :

K =4-isomer, t=120 ns

F N
1200 — o
— o
1000 — — O
- R R Delayed & (65) et UONSE 6D
800+— )
C 3(2921)&8 o= 1.:;01.1n Saa E' \279222%20545_—————i
sol Xrays J o \ 1 G (57 104 T =
= AR 903 921
- (o] (9?1) a5 987 e
400— 847
m 642de|ayed \ \3 i 687
- ~
- 3 y == {f
s 1 s 23EUd 236U 235l b 238l a actupale
0—‘ — “I(IJOI = ‘2(IJOI = ‘S(IJOI = I4(IJOI = ISIIJOI = IE(I)Ol = I7$0DF|I ;[kl\anuo
elayed [ke
- Xrays
250 — N
B 0 Prompt
200—
= (Vo]
= o
150 — i
- ey
- 5o N
= ol < Y
100 m ~N
= o~ a L L’) 6‘I'zdelayed
50— 1
0 _A“*M‘WJ >
0— | | 1 1 10‘0 Il 1 1 20|0 1 1 | 1 30'0 1 1 1 1 4'!0 1 1 1 ] 50‘0 Il 1 1 Il Eéo 1 1 1 1 ‘ Il 1 1 “

700
Prompt [keV]
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% 3. 2023, Orsay : High precision spec

K=4— 100 ns 7

3129218 2= V130 24 } K\K\ 309

279222
L L“ (57) ==
(991) a2 921

987

u\ﬁ \3 \\\Y 9@% - (E%ﬁ <e,j 642

2.56Ud 256Uc 256Ub 256Ua octupole
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t 3. 2023, Orsay : High precision spectrosc

Half life measurement :

Two remarks :

E keV] Calculated half-lif
nergy [keV] Calculated half-life [ns] Very preliminary measurements

642 = (errors to be determined ?)

638 125 . seems to indicate different half lives
903 60  _> more than one isomer ?

942 105

966 142
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3. 2023, Orsay : High precision spectrosc

< 4000
=
=
© 3500
t_U .5355?’%‘ =
- el L]
3000
2500
2000
1500
1000
500
E
:
O 500 1000 1500 3000 T
Prompt [keV]
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t 3. 2023, Orsay : High precision spectrosc

AN ISOMERIC TWO-PARTICLE STATE IN 236y

H.F. BRINCKMANN®, D.D. CLARK**, N.J.S. HANSEN and J. PEDERSEN
The Niels Bohr Institute, University of Copenhagen, Denmark

Received 24 January 1973
F.F+1 . B
© 300 (eI k63 1y 35(d,p) P80 | Lowe;t promPt gammakE, = 116 keV cc_)uld be
e it E =10 MeV (K,J™=3,37)1186 > (K, J"= 4,47) 1052
| PR ©=90° _
C s {l‘ * States notin nndc !!
5 j g
S 200 | | n g
= .
o 5 - Xrays
. - =N - =
° 8 1{ “F § Prompt
[v4 - 200
W 100+ = 0
g é 150 [— 2
) = ~~
=z L - N
100; § 5 “ 64'Zdelayed
0 _ i 50—
_ . TR I RIS SRR Dl Srow SR NPT - I
1200 80O 400 0 °E
ENERGY' kev 0_l — I1(IJOI - ‘2(‘)0J — I3(I}0I — L4$0‘ — lSil)f)I — l6(&0L — i7(I)0

1 1 1 1
800
Prompt [keV]

Fig. 1. Proton spectrum of the reaction Sy, 1,;))336 U.
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3. 2023, Orsay : High precision spectrosc

A few numbers :

* 10°23%U produced

Deduce the expected intensity of and 2125 lines :
1847 keV : 3492 counts
2125 keV : 1671 counts

ql dlo dle do dlo
A i \'5-5 4 \Qf’b \5.6 ,,_3,?3 ,LQ?J

236110y 0 — 2814 (116 ns)
* From Habs&al measurement, [ = 3.107*
* Deduced 3.10°Shape Isomers produced 10 v 2244
1m@h 1807
72" - b4 1604
Methodology : stronger and stronger event-by-event
conditions to tend to theirs :
e Prompt gamma ray = 967
* Prompt and delayed calorimetry condition = r 2I7_9 688 (3.8 ns)
* Excitation energy conditions ! 942
AR | v} ! 4 45
ot 0

29/06/2024
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t 3. 2023, Orsay : High precision spectrosc

dge
From top to bottom spectra: w
1+ Prompt gamma W
2:1, 3E,omp<3,7 MeV W
3:1, 3Eqeaeq<3,0 MeV
4:2,3 10* — 56Fe I
5:4, particule . 1811 keV 56Fe
6:5, . caion < 6,5 MeV l 2115 keV
7:5 ’ Eexcitation

o y WM%
g i

102 j | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | ﬂ’l | | [ |
1800 1850 1900 1950 2000 2050 2100 2150
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t 3. 2023, Orsay : High precision spectrosc
dge
2+
From top to bottom spectra : %w Il
1: Prompt gamma M z* m
2:1,5E,...<3,7 MeV B N A ]
3:1, 24 e<3,0 MeV I
4:2,3 10* — 56Fe
5:4, particule 1811 keV 2112 56Fe
6:5, Eexcitation <6,5MeV 10° — l 151 2115 keV
15 Boiaien 85 MY MMWWW l
2"y v
102j|||||||||||||| 847 | !
>6Fe(n,n’) in the structure 1800 1850 1900 1 2050 2100 2150
or &
SEFe
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3.2023, Orsa_y_: High precision spect

Energy sum of events with two gamma rays :

10°

Gate
2E=2750

10° M

29/06/2024
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3000

|
3100
E sum [keV]
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2. Crystal ball éxperiment : The una

counts / 30keV

Emissing [MeV]

T

" b)
{47 (Ex=1053keV)
Nn:lel_2

X = -

()*;,(Ex=2750keVl :

W‘"\mm.ﬂl/ }

/ 4
/u'
N )

2 A 6

del
Esum

[MeV]
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% 2. Crystal ball experiment : The una
6 - T
08 e
o~ 1 [4(E=1053key ]
Be o CrD
m
E k|
51021 u,_l.o*;l(EmeOkew 1
14 ﬂmfl“ll ; Emissing = zEdelayed ~ 2,75 MeV
FE. 2
z &
= )
g 21
s
0 2 A 6
Edel  [MeV]
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% 3. 2023, Orsay : High precision spec

Gate SE = 2750 delayed Ge VS sum of two clean Ge, prompt trigger

— delayed Ge VS sum of two clean Ge, particle + prompt trigger

10° =

10°

10
ii‘
1k
IIIIJ N\\I“\MI IH}I | “\ LI LT ‘HI | ) RU Il Il }IH\I M\ \h IIMHI l

1 1 2 2
0 500 000 500 000 5(] [keV]

delayed
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% 3. 2023, Orsay : High precision spect

Gate SE = 2750 delayed Ge VS sum of two clean Ge, prompt trigger
— delaved Ge VS sum of two clean Ge. particle + prompt trigger
— Compton diffusion of 2*Na B-decay 2750 keV |
- ;_ 74Ge(n,n’y) 595 + (2750-695) —
10° ‘ 28i ; 2750-1779) + 1779 | ‘
511+ (2750-511)
‘ 209Bj 1333 + 1608 keV ‘
10
ii‘
1
IIIIJ N\\I“\MI IH}I | “\ (A AR ‘HI | ) MU Il I }IH\I M\ \h IIWHI l
0 500 1000 1500 2000 250 (keV]
delayed
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% 3. 2023, Orsay : High precision spectro

. Demand that E_, =2750 keV (Very dangerous!!)
— R 2
Random coincidences : 11 < = [ a)
E,2 642 + compton of other lines H £ = |
/ - CIE
] o ~ el
) o 2
642 30 3 9 R }
x | lE E
> = 2
> o 201 i’ L .
E
642 Vi = ‘ \ ) ! ]
w 10 m ; * } { 1
Esum-642 S HH
+ 642 =2126 = 0:))}
i W#“Mw Wﬁ'm
B li
ot WLW H
> 0 1000 2000 3000
Projected Spectrum E E’:l [ k EV]
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% 3. 2023, Orsay : High preéision spectroscopy wit

Discrete peaks in E . ,, €an be

. Egam-Ex |

caused by light target contaminants
(e.g. 160, 12C)

—3MeV

mlssmg

Emissing [MEV]

Edel  [MeV] % 2 4 8 10
Egam (MeV)
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3.2023, Orsay : High precision spectroscop

4000

3500

3000

2500

2000

1500

1000

500

Beam off after the experiment :

OO

29/06/2024

1000; ZEV = 2750
O; T N i i — |...L.|.l‘J.
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23Na neutron capture -> %*Na

Beam off spectra
P B-decay : 2*Na -> 2*Mg + 2750 keV
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4. A word on the DSSD
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Simulated energy deposited in the DSSD from 23>U(d,d’)
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h Conclusion

* Experiment with nu-Ball2 carried out under identical conditions with a more powerful array (Ge
over Nal)

* We do not confirm the previous result and can’t observe gamma back decay.

* We suggest a scenario where the previous result was in fact based on false random
coincidences

* Back decay, if it exists, must be in the sub-microbarn range

 Hence INNER BARRIER PENETRATION/HEIGHT PARAMETERS underpinning theory for the

actinide region may well be DIFFERENT than those currently used

* A more sensitive search for back-decay in gamma coincidence data for 236U and 233Th is
ongoing

* New unknown states feeding the 4- isomer in 236U have been observed.
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% Prompt-delay spectroscopy
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Prompt-delay spectroscopy
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Gate 2E = 2750
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Beam off after the experiment :

29/06/2024

| '\”i”H’l;l'!'

500 1000 1500 2000

2500 3000

Corentin Hiver | Nuball2 Workshop Milan 2024

4+

2+

2754

1269

24Mg



© _
% 3. 2023, Orsay : High precision spect

642
i from decay 1400 — Entries 98038
ot - - Mean 1510
— Std Dev 403.5
. 7+ 1200 :—
: 1000 |—
7 1233 + -
1'+ ﬁ““ 800 :_
3+ L
ra A
1" .
@971 L1 1161\\\1044 %+ "
338100 1[Il {2485 \BKX a00[—
174 5 2056 - |
|y g ; 3 ~
1391846 u 3.5%57 - | |
! I I J lltl dal 1) , Jiw‘.J.'_l".'l. A il ; B .l
\ | )
4} v / ré/
ik Huge contamination of 142Ce
o* o
142Ce_3 142Ce 142Ce_2 above 500 keV !!!

29/06/2024 Corentin Hiver | Nuball2 Workshop Milan 2024




eo

4. A word on the DSSD

30000

25000

Energy [keV]

RERERR

[T

20000

|

15000 £

10000

5000

29/06/2024

Terrible ring timing !

| I | | | ><103

0 50 100

Corentin Hiver | Nuball2 Workshop Milan 2024

150 200
time [ps]




h 4. A word on the DSSD

Gain drift

30000 30000 —
E - =
25000 — 25000 — ===
- - B
20000|— S|
15000 — N
10000{— 10000|—
5000 — sooo— 0 M —— -.ga_-—-_,..r
B | s —ji B
oL ok
80 90 100 110 120 80 90 100 110 120
run number . run number
Sector 8 Ring 4

29/06/2024 Corentin Hiver | Nuball2 Workshop Milan 2024




