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Why do we aim for better resolution ?

ATo o b s-ayerneclepr state definitely as peak(s)
In Missing mass spectra

ATo resol ve ex-typdamede st ates of j
[ Key to verify shell model and baryon-baryon interaction model
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12 Be production cross section calculated
with DWIA (for ESCO08a interaction)
T.Motoba and S.Sugimoto NPA 835(2010) 223 T. Motoba and S. Sugimoto, NPA 835 (2010) 223

Calculated spectra for various interaction
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J-PARC EO5 with S  1aceu

ANew spectrometer S-2S

(Strangeness-2 Spectrometer)
[ Consists of two Q magnets and D magnet
[ Acceptance 60 msr
[ Momentum resolution § pp =6 ¥ 10* (FWHM)
K better missing mass resolution and statistics
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Q2
01

1.8 GeV/c K-
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S2S Q1, Q2 magnet

Q1 (vertical focus)

. . 2 (horizontal forcus
Maximum gradient: 8.7 [T/m] I(\g/la>(<imum gradient:)S.O [T/m]

aperture: 31 [cm] :

_ aperture: 36 [cm

weight:37 [Ton] V\Ejeight:lz [TE)n]]

W¥ H¥ L:2.4¥ 2.4¥ 0.88 [m 3] WY H¥ L:2.1¥ 1.54¥ 0.5 [m?3]
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S2S D1 magnet

End guard :reducing leakage magnetic field

LA

Q Max current:2500 [A]
1.475 [T]

| Central momentum:

£\ \ 1.38 [GeVI/c]

&5 Pole gap:

@ 800¥ 320¥% 3650 [m?3]

welght 86 [Ton]



Purpose of magnetic fleld mesurement

A In experiments with S-2S,we analyze K+ momentum using
calculated magnetic field map

[ Measurement for actual setup is difficult
A Error of magnetic field may make resolution worse.

compare
Measured map > > Calculated map

$

Improving calculated map

$

Evaluating momentum resolution of S -2S



Instruments
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Field mapping system
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Field mapping system:side view
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Field mapping system:side view
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Field mapping system:side view
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Control of instruments

AConnecting hall probe, mover, NMR probe with PC
AUsing excelVBA macro

Gaussmeter |———l
Hall probe

PC s
i) 160 [0 5% 1 = 3 =

USB Limit switch
_/ | Control box of
Mover
RS232C mover ove

Ethernet NMR probe
Teslameter
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ontrol of Instruments

AConnecting hall probe, mover, NMR prove with PC
AUsing excelVBA macro

il

=5 12

x [mm] y [mm] z [mm]

REMERT

31.75 38.69 004

BIE BRLE AT waittime[ms] 2000 AEBH

sEmwen  wowezsos () |ist up points we want measure

BIEHRTER 2016/12/25 11:51 ¢
AEmES RElE (B EEIE) BB
. Y z x v 2 NMRdat NMRek 7 &5 NMREE[T]
1 681.75 38.60 004 -0.000849 004527 0.05327 1474344 1474344 1474344
2 68175 88.69 004 -0.001092 004435 005358 1474343 1474343 1474343
3 681.75 138.69 004 -0.001366 0.04431 005354 1474339 1474339 1474339
1474341
4 681.75 188.69 004 -0.001783 0.04421 0.05355 1474341 1474341
1474339
5 681.75 238.69 004 -0.002555 0.04407 0.05356 1474339 1474339
1474351
6 681.75 288.69 004 -0.003893 0.04382 0.05353 1474351 1474351
7 68175 338 69 004 -0.006336 004365 005292 1474349 1474345 1474345
8 681.75 388.69 004 -001022 0.04341 0.05039 1474339 1474339 1474339
9 681.75 438.69 004 -0.014408 004213 004338 474343 1474343 1474343
1474339
10 681.75 438.69 2004 -0.013067 0.04586 0.03796 1474339 1474339
1 681.75 388.69 2004 -0.010793 0.05016 0.04274 1474349 1474345 1474345
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ontrol of Instruments

AConnecting hall probe, mover, NMR prove with PC
AUsing excelVBA macro

il

=5 12

x [mm] y [mm] z [mm]

REMERT

31.75 38.69 004

0 push button:start to measure 2000 R

memwmn  wowsos () |ist up points we want measure

BIEHRTER 2016/12/25 11:51 ¢
AEmES RElE (B EEIE) BB
. Y z x v 2 NMRdat NMRek 7 &5 NMREE[T]
1 681.75 38.60 004 -0.000849 004527 0.05327 1474344 1474344 1474344
2 68175 88.69 004 -0.001092 004435 005358 1474343 1474343 1474343
3 681.75 138.69 004 -0.001366 0.04431 005354 1474339 1474339 1474339
1474341
4 681.75 188.69 004 -0.001783 0.04421 0.05355 1474341 1474341
1474339
5 681.75 238.69 004 -0.002555 0.04407 0.05356 1474339 1474339
1474351
6 681.75 288.69 004 -0.003893 0.04382 0.05353 1474351 1474351
7 68175 338 69 004 -0.006336 004365 005292 1474349 1474345 1474345
8 681.75 388.69 004 -001022 0.04341 0.05039 1474339 1474339 1474339
9 681.75 438.69 004 -0.014408 004213 004338 474343 1474343 1474343
1474339
10 681.75 438.69 2004 -0.013067 0.04586 0.03796 1474339 1474339
1 681.75 388.69 2004 -0.010793 0.05016 0.04274 1474349 1474345 1474345
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Control of Instruments

AConnecting hall probe, mover, NMR prove with PC
AUsing excelVBA macro

il

=5 12

x [mm] y [mm] z [mm]

REMERT

31.75 38.69 004

(Ceme [ > U push button:start to measure on srmm |
U operate mover and probe

RERREA | Lolo/a/et 105 ¢U list up points we want measure / and record field value

AEmES RElE (B EEIE)
. Y z < y 2 NMRdat NMRek 7 &5 NMREE[T]

i 68175 38,60 0.04 -0.000849 0.04527 0.05327 1474344 1474344 1474344

2 68175 88 69 004 -0001092 004435 005358 1474343 1474343 1474343

3 681.75 138.69 004 -0.001366 0.04431 005354 1474339 1474339 1474339
1474341

4 68175 188.69 0.04 -0.001783 0.04421 0.05355 1474341 1474341
1474339

5 68175 238,69 0.04 -0.002555 0.04407 0.05356 1474339 1474339
1474351

6 68175 288,60 0.04 -0.003893 0.04382 0.05353 1474351 1474351

7 68175 338 69 004 -0.006336 004365 005292 1474349 1474345 1474345

8 68175 388,60 0.04 -001022 0.04341 0.05039 1474339 1474339 1474330

9 68175 438,69 0.04 -0.014408 004213 004338 474343 1474343 1474343
1474339

10 68175 438,69 2004 -0.013067 0.04586 003796 1474339 1474330

1 68175 388.69 2004 -0.010793 0.05016 0.04274 1474349 1474345 1474345




operation characteristics S-2S D1magnet
and measuring system
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Longderm stability

AFrom excitation @1500A, we had taken NMR
data for about 90minutes. (every 30seconds)

Time dependance of NMR value @1500A
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A10 minutes after excitation, NMR value becomes
verystable.( U= 1. 671 T)
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Excitation and hysteresis curve

A Changing current and taking value of NMR
A OAK 300AK 500AK K 2500A (UP)

A 2500AK 2300AK K 500AK OA (DOWN)
AOAK 1100Ak 1500Ak 2000A (UP2)

Excitation curve DOWN-UP
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NMR value of AUP20 correspon
K hysteresis effect is enough small.
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How long should we wait to take data?

A When the mover move, the position of hall probe may oscillate and
therefore measured magnetic field will oscillate.

A @1500A
A Moving x¢ 5 cm, y¢ 5cm, z¢ 5cm(and composition of these shift)

[ read hall probe value every 200ms

[ during 12seconds from moving.
A When we wait two seconds , magnetic field vary within 0.05%.

1.004

1.003
A

1.002 -

1.001
1 Y Magnetic field value normalized

— by average of last 2 seconds

0.999

0.0998 A

0.997 A

Time[s]

0.996



S-2S D1 magneticfield map
measurement
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Overview of measurement

A Area:800 320 1700 mm?(DS), 400 320 1100 mm? (US)
A Mesh size’50¥ 20¥ 50 mrh Y~ Down

A Current 1000A 1500A, 2000A, 2500A NMR probe

By on central orbit

Measured
area

calculated

measured Z=-3650

Up
stream




