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1. RICE — Cryogenic electrostatic ion storage 1ng

v cold chemical reaction relevant to universe evolution —»
v dynamics of large complex molecules

to be cooled
down to 10 K

essential

v atom interaction with a ultra short-pulsed intense lasers

RICE below 5 K - ground-state ions e .
experiment with specific vibrational and rotational states |

(Rlken Cryogenic Electrostatic ion storage ring)
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For details of this ring, refer the following paper :
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Y. Nakano et al., Rev Sci. Instrum. 88, 033110 (2017). A + B — C +
interflow

neutral atoms or molecules

e.g., C (C~ beam -> laser ionization)

e.g., Hs*, CHs*, NoO* (~44 g/mol)
MB* (methylene blue ~ 320 g/mol)

TRIM simulation

(TRansport of lons in Matter)
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2. Why cryogenic detector”?

Why not Si detector ? Why not MCP ?

MCP = Micro Channel Plate

20 keV CeH beam in a strage ring at TMU

peak : 1786

2.5 10 ] MCP : ADC data
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— kinetic energy = mass Range is only ~ 130 nm 0500 1000 1500 2000 2500 3000

— particle ID

even for 10 keV hydrogen

channel

neutral molecular fragments

1 difficult to reach the depletion layer :
{( TES -> insensitive for detection of molecular o
fragments (keV order energy) Energy resolution is not enough

4. Radiation

v pixel size : 300 x 320 um? Si collimator

v Mo-Cu bilayer TES i | 5um thick Al (50 K)
v 4-um thick Bi absorber S 150 um thick Be
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Particle ID of CeH™ and other
fragments is difficult

X-ray vs, molecule

No window
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for radiation shield

IR affects not only cooling capacity
but also TES energy resolution
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the same TES system
used by HEATES collab.

= — 50 K stage

extend cylinder for radiation shield
(taking advantage of directional characteristic of molecules)
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Cu mesh
O x-ray steup Material : C1100 (0.05t)
O ext. setup Mesh type : honeycomb geometry
O ext. setup with mesh @ 3K Rib width : 0.05 mm

2 |TES s biased to keep at the transition edge ||

/ (@ 20% of their normal resistance)
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Power of detector bias [pW]
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T added a mesh
................ at 3K {A4K). window.........

Fine meshes (Cu) for 3K and 50mK stages
(aperture ratio : 22% for 3K & 41% for 50mK)
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®0.4 mm pin holes both for 50K & 3K stages
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Aperture ratio at 50 mK window The sweep voltage goes down to 0.16
if 3K front-edge cap has a ®1mm hole.
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— working with this condition
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