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Introduction

MAss
Separator of
eavy
Atoms

ion beam

General ion-optical parameters:

Range of energy variation, kV

Range of Br variation, Tm

Mass acceptance, %

Angular acceptance, mrad

Diameter the ion source exit hole, mm
Horizontal magnification at F1/F2
Mass dispersion at F1/F2, mm/%
Linear mass resolution at F1

Mass resolution at F2
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ISOL technique
 Lifetime for some SHE isotopes > 0.5 s

« 112 and 114 elements have high volatility



First experiments for mass measurement of SHE
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Mass-spectrometer “MASHA” status H

Mass-spectrometer “MASHA” at the beam line of the
cyclotron U-400M
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Mass-spectrometer “MASHA” status

Hot catcher scheme

ECR Hotcatcher Target Beam line
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Separating foll

Recoil transport

Material of the catcher — flexible graphite
Operating temperature of hot catcher — 1500-1800°C
Delivery time of atoms from hot catcher to the ECR ion source ~2s
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Mass-spectrometer “MASHA” status
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Test measurement with calibrated noble gas leak
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Mass-spectrometer “MASHA” status

Delivery time from hot catcher to ECR ion source
for volatile elements
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Time dependence of the pressure at the pumping hot catcher camber
through the extraction diaphragm of the ECR source (d=5 mm)
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Mass-spectrometer “MASHA” status
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Total efficiency ~ 84% (for Xe)
Mass resolution — M/AM=1300
Mass measurement accuracy — 1.3x10
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Mass-spectrometer “MASHA” status

Temperature calibration of the hot catcher

2000
A :
i 1\\‘
1500 .
(//// - )
@) /
s~ 1000
o /'/
500 ¢
20 40 60 80 100 120 Sapphire window

I, A
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Temperature of the hot graphite
plate versus direct current of the
Ta heater
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Mass-spectrometer “MASHA” status

Focal plane silicon multi strip detector
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Configuration — well type Strip containing source
Number of the focal strips — 192 (step — 1.25 mm)
Number of the back side strips — 160 (step — 5 mm) Geometry efficiency for the first a-
Efficiency > 92% for first alpha decay decay (simulation)

Energy resolution ~ 30 keV (for 5.5 MeV alpha)
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Mass-spectrometer “MASHA” status

Focal plane silicon multi strip detector

Calibration, Focal Plane Detector
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Testexperiments o

Measurement test on the direct argon beam
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The °Ar intensity time variation in the focal plane
with chopping the beam at the catcher
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Testexperiments o

Fusion evaporation reaction:
4OAr+ntSm— NXNHg+xn — mercury isotopes
40Ar+166Er—206-x"Rn+xn — radon isotopes

Targets:
"Sm — Sm,0,, d=0.63 mg/cm? (for Sm) on Ti foil 3.14 um
186Er — Er,0,, d=0.67 mg/cm? (for Er) on Ti foil 3.14 um
Method of the manufacturing — molecular electrodeposition

View of the immovable target placed
between two honeycomb water cooling
holder 85% transparency
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Test experiments

Beam:
40Ar, E=284 MeV ( 2.5 %) — on the cyclotron extraction

Average intensity — 1.2-1012 pps

Hot catcher:
Material — flexible graphite (expanded graphite), density 1.0 g/cm3
Form — disk by the diameter 30 mm thickness 0.5 mm

Operating temperature — 1200-2000°C
Type of heating — illumination from hot Ta foil

Geometry structure of the flexible graphite



Testexperiments o

AOAr+natSm reaction

7,0“‘H“H““H‘H‘n‘mw‘ 3000
s “OAr+757Sm ) - 185Hg (5670 keV)
= o tgr=1600°C 6 2500-
> 6,5 C LS o ) i
(<) * & N ™ < o ]
S " o S 9 o 9 14 vy 2000
- 6,0* Tz ﬂ'l Eﬂ T T e '-_ "h:__--'-:h'hﬁ ;: E
>\ K - -:- -'. o -'--: - -.- - s 3
(@)] .= E ) lzs (@) 1500 —
3 55 7 Ei- d-:-:r- E % : . © 3
Zoos in i B T Rlg Mo B 2
P Y 1000- ©
) - -.'_- - - - 38 o™
= - = -': - 1 B
504 - o “ e
: . E Lt 46 500 =
ST N
- =t 5. —
4,5“‘\“‘\“‘\“‘\“‘\“‘\ T 0 4~ ———————1——
60 80 100 120 140 160 200 4500 5000 5500 6000 6500 7000

Strip number

SO0 Energy, keV
] 40pr+Nalgy 185 (49s) |
4000; tgr:1600°C L
] ~* Hot catcher temperature — 1600°C
£ 309 -« Target — Sm (0.63 mg/cm?) with natural
S oy € ~ isotopes mix
J S
] -+ Beam energy (*°Ar) — E,,=255 MeV
1000] 181 (369) 185 (49 9 -« Total flux (*°Ar) — 3.7-10%7ions
1 180(265) i
60 100 120 140 160 180 200

Strip number

5 - 11 September 2011, Sochi, Russia



TeLexperiments ol

WOAr+166Er reaction
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Testexperiments o

Yield of Rn isotopes for “°Ar+1%0Er reaction

106 E T T T T T T T T
] E(Ar) = 202 MeV
5] (38s,75)  (9.855) ]
_ 107 o (285, 459)
s :
4] (1.24m)
o 1073 \ (2.83m)
= (1.065) o
< ' °
- 3 7
5= 4 i
E’ 10 (5.67m)§
p= ] ]
10 t
O1

109 200 201 202

203 204 205 206

Mass number, a.m.u.

5 - 11 September 2011, Sochi, Russia

Yield, units
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NeareStfuture )

 Efficiency and operation speed measurement in the
40Ar+144Sm reaction

« Mass measurement of the 112 and 114 isotopes
synthesized in the reaction #44Pu(*8Ca,3n)%89114
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Thank you for your attention!
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