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< 1. Principle of|| r -defined IMS
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Effects of velocity \
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G 1. Principle of||r -defined IMS
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== 2. Velocity determination with two TOF detectors
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== 2. Velocity determination with two TOF detectors
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w> 2. Velocity determination with two TOF detectors ()
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= 2. Velocity determination with two TOF detectors ()
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S 3. Realization of| r -defined IMS
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S 3. Realization of| r -defined IMS
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w 3. Realization of|| r -defined IMS

All ions T, =-1/2
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w 3. Realization of|| r -defined IMS
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w 3. Realization of|| r -defined IMS
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S 3. Realization of| r -defined IMS

Single TOF Double TOF
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w 3. Realization of|| r -defined IMS

Hyperfine Interact 173: 49  -54 (2006 Eur. Phys. J. A52, 138 (2016)
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i 3. Realization of|r -defined IMS

Re-determined masses of . nuclei
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w 3. Realization of|| r -defined IMS

Check the mass accuracy of thér-defined IMS
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S 3. Realization of| r -defined IMS

Mass accuracy of the MRTOF-MS at GSI PHYSICAL REVIEW C 99, 064313 (2
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i 3. Realization of|r -defined IMS

Comparison with MR-TOF-MS@RIKEN

S. Kimura et al., IIMS 430, 134(2018)
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S 3. Realization of| r -defined IMS

Comparison with SMS @ GSI |r-IMS at IMP
PHYSICAL REVIEW C 106, LO51301 (2022)
 E &t GSI “0r

Y, = 0.74

Nucl . Phys. A 756, 3 (2005) |
120 T — T T T T T 1 1 L I T T % |
® ]
"1 a 28keV _- <
J (o]
60 4 [Sal
> : { : . = z
s . i | >
2 20 Qii 5?;1'} R ¢ | e
Q -0 iy & — [
-60 ® * = 2 I
-80- * % - 30|
-100- L
I e e T v v AL S A e a0

Mass Number Counts T (ns)




w 3. Realization of|| r -defined IMS

Advantages of|| r -defined IMS

1) Fast measuremento T A |

2) High sensitivity®i Q¢ @@ (o v) 1 (keV)

3) High efficiency:0 Q € @& &Qigoi "Qe 1Qa €

4) High precision: on par with PTMS for shelived nuclel
5) Zero backgroundoackgroundfree measurements




w 3. Realization of|| r -defined IMS

PHYSICAL REVIEW C 106, L0O51301 (2022)

B p-defined isochronous mass spectrometry: An approach for high-precision mass
measurements of short-lived nuclei

M. Wang®,">" M. Zhang,"> X. Zhou,"? Y. H. Zhang ©,"*7 Yu. A. Litvinov,"** H. S. Xu,"> R. J. Chen,'** H. Y. Deng,"*
C.Y.Fu,' W. W. Ge,' H. F. Li,"2 T. Liao. S. A. Litvinov."* P. Shuai,' J. Y. Shi,"> M. Si.'2 R. S. Sidhu,® Y. N. Song, -2
M. Z. Sun,' S. Suzuki,! Q. Wang,"* Y. M. Xing," X. Xu,! T. Yamaguchi,* X. L. Yan,' J. C. Yang,"> Y. J. Yuan,'?

Q. Zeng,” and X. H. Zhou'-

Eur. Phys. J. A (2023) 59:27 THE EUROPEAN ()]
Check for

https://doi.org/10.1140/epja/s10050-023-00928-6 PHYS'CAL JOU RNAL A ity

Regular Article - Experimental Physics

Bp-defined isochronous mass spectrometry and mass
measurements of >SNi fragments

M. Zhang'?, X. Zhou'?, M. Wang!->-, Y. H. Zhang'*>", Yu. A. Litvinov'-**, H. S. Xu'2, R. J. Chen'*, H. Y. Deng!2,
C.Y. Ful, W. W. Ge!, H. F. Li2, T. Liao!2, S. A. Litvinov>-!, P. Shuail, J. Y. Shi'2, R. S. Sidhu?, Y. N. Song'-,
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c‘},w% 4. New masses from the|| r -defined IMS

M. Zhang et al., Eur. Phys. J. A 59: 27(2023)

Table 1 Experimental mass excesses (MEs) obtained from this work recent Penning-trap measurements for dg.ddmyy [42], 32852m (g [43],
. (third column), from an earlier CSRe measurement (fourth col- 0Cy [44]. M Ee [45] and AME2016 for BT [46] are included. All ME

58 Nl beam umn) [19,39-41] and from the literatures (sixth column). Also the units are in keV

Atom Number of events ME This work ME Earlier CSRe AMEcCsRe ME Literature MEcsre —ME[

Mgy 334 —23800.4(71) —23827(20) —26(21) —23804.9(80) [42] —4.5(110)

Ay 267 —23534.3(73) —23541(19) —6(20) —23537.0(55) [42] —2.7(91)

46Cr 745 —29477.2(26) —29471(11) 6(11)

*Mn 685 —29290.4(29) —29299(7) —9(8)

WFe 782 —34475.8(29) —34477(6) —1(7)

228Co 609 —34352.6(55) —34361(8) —8(10) —34331.6(66) [43] 21(9)

2o 236 —33973.0(106) —33974(10) —2(15) —33958(11) [43] 15(15)

MNG 1254 —39285.4(27) —39278.3(40) 7(5)

OCu 294 —38622.6(60) —38643(15) —21(16) —38626.7(71) [44] —3.9(93)

4 25 —15724.3(187) —15697.5(279) 27(37)

By 9 —17899.3(316) —17916.4(428) —17(53)

BCr 57 —19474.6(110) —19514.8(354) —40(37)

TMn 18 —22560.8(192) —22566.4(317) —5.6(370)

Fe 86 —24671.6(84) —24750.7(242) —79(27)

o 48 —27386.0(115) —27342.1(484) 44(50)

INi 168 —29613.7(58) —29630.8(252) —17(26)

S Cu 11 —31807.0(248) —31635(156) 172(158)

B 757 —29302.2(42) —29306(9) —4(10) —29321(7) [46] 19(8)

m >l Fe 108 —40201.9(159) —40198(14) 4(21) —40189.2(14) [45] 13(16)




c%% 4. New masses from the|| r -defined IMS

8Kr beam M. Wang et al., Phys. Rev. Lett. 130, 192501 (2023)

Atom Counts MEys (keV) ME\ypno (keV) AME (keV)

S87n 51 —42248(36)  —42300(50) 51(62)
0Ga 32 —40034(46) —39590(200)" —440(210)"
2Ge 47  —42289(37) —42140(140)° —150(140)"
64As" 6 —39710(110) —39530(200)° —170(230)"
665e’ 20  —41982(61) —41660(200)° —320(210)°
Kt 4 —41320(140) —41100(200)° —220(250)"
6lGa 124  —47168(21)  —47135(38) —33(43)
63Gs* 279  —46978(15)  —46921(37) —57(40)
65As" 33 —46806(42)  —46937(853) 131(95)
675e" 174  —46549(20)  —46580(67) 32(70)
TIKr 148 —46056(24)  —46327(129)  270(130)
5Sr 4 —46200(1 5()) —46620(220)  420(260)




Q%é 4. New masses from the|| r -defined IMS

58N beam

M. Zhang et al., Eur. Phys. J. A 59: 27(2023)
M. Wang et al., PRC 106, L051301(2022)
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w4 New masses from the| r -defined IMS
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Jiz- Validity of IMMEfor T=3/2multiplet at A=55
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(=D =D w=De = A
M. Zhang et al., Eur. Phys. J. A 59: 27(2023)
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<> The ground statemassof "Br .. Huang etal, PRc submitted) {358)

IMME: BRI =D DAL =D
g /N

TOKr ’\//’,// Isovector |sotensor
_— component of NN component of NN
b interaction interaction
/' fse Coulomb interaction is the main contributor
ey | |
Charge symmetry Sensitive to the WF
1 1 Average properties of valence particles
% il like Coulomb radius which contains
_ or pairing particular nuclear
Charge independence structure information
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