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SPIDER: Independent FPY’s with E-v method
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SPIDER: Independent FPY’s with E-v method ,:...con
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Effect of “Absolute Calibration” (Energy losses, PHD)
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Gamma-ray tagging with
ionization chambers
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Outstanding issues with
ionization chambers

239Pu(nthlf)
“ ;f\ G Rings Anﬁe
ot LN

3
R L
% .
=
-.'-P“

5102_— .c::“: *‘&

§ E Diameter \'K
2 S TTTTLLEE
" /.I] IT00TI0T

« Edge-effects in IC are significant

4cm T' | ' /
5 cm { Window Frisch Grid

8 cm ‘
P I ) N IR R

» |C severely limits geometric efficiency
» Practical considerations are huge

120 1
Fragment Mass (amu)

10° F L

c E 235 FE = 235U(n,f) at 14 MeV ~

g F U(n,f) —— MegaSPIDER with Si sl B = 1A MeV T sPIDER with 1G 4x better statistics
3 —— MegaSPIDER with IC w — MegaSPIDER with Si when g DSSD is used
= T g r ‘

P i . g 400

& ~4x higher acceptance e n

3 10° o -

o B when a DSSD is used kS -

ks o 2 300~

g I 2 f

2 i &

5 B S 200(—

o o L

(8] g Q -

5 107 E :

3 o Z 100

£ - E

2 | |

- [ TURT T M I 0 0 i o O N I O O O O B al
el b b b b b by by by by 70 80 90 100 10 120 130 140 150 160
0 2 4 6 8 10 12 14 16 18 20 Fission Product Mass (amu)

Incident neutron energy (MeV)

1% Los Alamos

NATIONAL LABORATORY



New MegaSPIDER design!
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New MegaSPIDER design!

 Final Design/Procurement
underway

* Initial WNR scoping tests
Fall 2023 (targets,
backgrounds, count rates,
collimation)

* Planning to have 8 arms (2x
IC-MegaSPIDER efficiency)
instrumented in 2024

* Further scalable, multiple
chambers in series
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2-arm SPIDER at Lujan Center (thermal)
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Gamma-ray tagging with Silicon DSSD

252Cf sources Back HPGe
‘ detection of late gammas
Front HPGe _ from stopped fission fragments
detection of ; MCP
prompt gammas S

P. Gastis et al., NIMA 1037, 166853 (2022)

1% Los Alamos

AAAAAAAAAAAAAAAAAA



Gamma Ray Tagging

1-arm SPIDER system with Si detector
P. Gastis et al., NIMA 1037, 166853 (2022)
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Challenges in E-v calibration
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252Cf(sf)
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Microcalorimeters for SPIDER?

®

1
1
1

Counts per 0.1 AMU

Los Alamos

NATIONAL LABORATORY

x10°
4 - e 235U(nth,f), SPIDER+IC
E ------- 235U(nth,f), SPIDER+uCal
2 :_ e 252CH(sf), SPIDER+IC
0 :_ $ E “i P PR 252Cf(sf), SPIDER+uCal
- S
8
6F
4
2 i
_ * " - . . N -—
P25 130 135 140 145 150 155 160 165

Extracted Mass (AMU)

Energy resolution @100MeV: 0.02-0.1%

0% pulse height deficit

Windowless

~0.6 AMU (FWHM) mass resolution for A>130

3/2/23

16



