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Inelastic electron scattering...

... 1n general

* purely electromagnetic interaction

. ) . do
o differential cross section )

—» nuclear structure information
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Inelastic electron scattering...

... 1n general
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P. vNC ef al., PRC 62 (2000) 034307.
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Inelastic electron scattering...

... 1n general

4o\ _(29) L (99) 5 1(9) wv, xim@i| |(22) v x1m@)r
70 = dQL dQT dQL L L\q d'QT T T\q
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Inelastic electron scattering...

... 1n general

4o\ _(29) L (99) 5 1(9) wv, xim@i| |(22) v x1m@)r
70 = dQL dQT dQL L L\q d'QT T T\q
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transverse excitations!
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... analogue to forbidden transitions

—» ¢.2., first-forbidden (M2) in *%>*4Ca

C. Rangacharyulu et al., Phys. Lett. B 135, 29 (1984)
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Physics cases ...
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... spin-M1 and GT strength

1+ GT T=1 1+ M1 T=1 1+ GT T=1

g.s. T=0
(Z-1,N+1) (N=2) (Z+1,N-1)
TZ=+1 TZ:0 TZ='1

Y. Fujita et al., Prog. Part. Nucl. Phys. 66 (2011) 549-606.
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... spin-M1 and GT strength

1+ GT T=1 17 M1 T=1 17 GT T=1

1+ M1| T=0

(n,p) type (P.P) [/ (p,n) type
0+
g.s. T=0
(Z-1,N+1) (N=2) (Z+1,N-1)
TZ=+1 TZ:0 TZ='1

Y. Fujita et al., Prog. Part. Nucl. Phys. 66 (2011) 549-606.

isobaric analogue states

|

same underlying
structure

transition strengths
cte.
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Physics cases ...

... analog to forbidden transitions

— M2 (first forbidden): 160, 42:44Cq
—=» M3 (second forbidden): !°B, **Ne

—=> M4 (third forbidden):  4CAr, 4°Ca

... momentum-transfer dependence of quenching

—=> spin-flip M1: 40Ar, 40Ca
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04.07.2018 — SFB 1245 ~ Workshop 2018 | Johann Isaak | TU Darmstadt 11



TECHNISCHE
UNIVERSITAT
DARMSTADT

S-DALINAC

LINTOTT
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180° chicane
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Preparation & Achievements

—=» Mechanical setup of 180° system

* Testing of separation magnet
* Assembling of separation magnet

Alignment of chicane
* Vacuum test

—=» Refurbishing of wire drift chambers (@ GSI

—=> Data acquisition

—=> Commissioning
* Tune magnets in chicane & separation magnet
* Focal plane calibration for 180° measurements
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Preparation & Achievements

—=» Mechanical setup of 180° system

Testing of separation magnet
Assembling of separation magnet
Alignment of chicane

Vacuum test
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Separation magnet - B vs. |

magnetic field vs. coil current
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G. Steinhilber, private communication
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Separation magnet — effective length

magnetic field vs. position

effective length
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Separation magnet ~ calibration

coil current vs. electron energy
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G. Steinhilber, private communication
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Mechanical setup
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Preparation & Achievements

—=» Mechanical setup of 180° system

* Testing of separation magnet \/

* Assembling of separation magnet \/
* Alignment of chicane ‘/

* Vacuum test ‘/
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Preparation & Achievements

—=» Refurbishing of wire drift chambers (@ GSI
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old cathode foil

A. D¢Alessio, private communication
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mounting new cathode foil

A. D¢Alessio, private communication
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Wire drift chamber

mounting new cathode foil

b

A. D¢Alessio, private communication
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Wire drift chamber

mounting new cathode foil

more than 2 weeks only for cleaning!

b

A. D¢Alessio, private communication
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Measurement of O, content
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A. D¢Alessio, private communication
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Preparation & Achievements

—= Refurbishing of wire drift chambers (@ GSI \/
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Preparation & Achievements

—=> Data acquisition
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Data acquisition

New digital data acquisition system for Lintott and QCLAM

—=> Maxim Singer (about 1,5 years of effort!)
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Data acquisition

raw output: signals for each wire in the chambers

QCLAM Monitor v2018.06.02

Start Export Settings Analysis Help  About

DAQ connection | Run Maonitor | Live Monitor | Plot Matrix | MWDCs | TDC Calibration | Trigger detectors | Event Viewer | Testseite

Drift chamber:  Efficiency:

x2 one wire absolute hit detection
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Data acquisition -

12C test measurement at Lintott in winter 2017

Lintomon -+ X
File Calibration Help Spectrum
Run Moniter H Calibration | Signal Waveforms | Scaler |Trigger Detector | Errors. ‘
5 Position shift correction: DAQ:
c 4
23 Open LMD file: ./1.0002.Imd
g 2 .
a9 | | calibration and test mode
0 L I L I [ on
010000 010001 010002 010003 010004 [] automaticly open the next file
01.Jan. 1970 01.Jan. 1970 01.Jan. 1970 01.Jan. 1970 01.Jan. 1970
time Performance (MBS Events/s): 0
MBS Events in buffer: 0
T Spectra: MBS processed: 69712
10000 | - - -
7500 F it # name visible  energy hist efficiency
o Experiment directory:
5000 F bgfit 1 7r96 90 p ry:
/home/maxim/Schreibtisch/Dropbox/projekte/Lintomon/experiments Open
2500 7 Settings: Run statistics:
Target: ‘.C‘\Z | Duration: 0h 1m 14720s
Charge (nQ): 35410.20
Angle (*): 69.0 !
0 Theam (NA): 473.90
Fit: Epeam(MeV): | 43.000 . 2 Cusaic _
. SRR
1 Stl i 353 FIT << Loger (A): 120.00 Coincidence Trigger: 162054
e "a, (: eza, I( =181 £0.021 ¥= 1545016 ) _— ECEm e 134734
Filename affix: ‘ ‘ 2 tivet 95.50 %
oy = 1.89 + 0.0058 0;=7.42+ 0014 — e
2 Oteral = 9.3 £ 0.015 FWHM = (47.70 £ 0.077°%) keV’ Moving window mode: Event errors: 33 0.02%
2 e a Single Events: 144693 93.49 %
“ ckground: M 1 -
9 L) On Eeancy E . Double Events: 304 019%
Palynomial order: [ 1 B
Run comments.
Bg(ch) = 2.00 + 0.01-ch + 0.00-ch? 0.00-ch?
Calibration:
Polynomial order: |1 -
E{ch) =-100.00 + 4.35-ch + 0.00-ch?
name calib. energy (keV) range pasition (ch)
Elastic |oon ||1134|7 "123.0443 0;133.0 O checkto:
fiit result: 123.2:0.0 _
L 2600 i
2 2400 trigger
S 2200 99
0 100 200 300 400 8 2000 ¥ coincidence
channels 1800 F I T i —— scintillator
. . . . . . . 010715 010730 010745 010800 cherenkov
] 250 500 750 1000 1250 1500 18. Okt. 2017 18. Okt. 2017 18. Okt. 2017 18. Okt. 2017 h
charge
energy in keV LIl . LI time 9
0 [master’
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Data acquisition

12C test measurement at Lintott in winter 2017

Lintomon
File Calibration Help Spectrum
Run Meniter | Calibration | Signal Waveforms | Scaler | Trigger Detector | Errors
5 Position shift correction: DAQ:
c 4 r
£33 Open LMD file: ./1.0002.Imd
z 2
s calibration and test mode
0 L L L L On
010000 010001 010002 010003 010004 automaticly open the next file
01.Jan. 1970 01.Jan. 1970 01.Jan. 1970 01.Jan. 1970 01.Jan. 1970
fime Performance (MBS Events/s): 0
MBS Events in buffer: 0
1500 T T Spectra: MBS processed: 488125
. # name visible energy hist efficiency
— fi
Experiment directory:
+ + =] 3 4 g
O 1 H 2 1 /home/maxim/Schreibtisch/Dropbox/projekte/Lintomon/experiments
1250 / ] settings: Run statistics:
Target: c12 Duration: 1h 11 m 444165
Charge (nQ): 4903239.59
Angle (*): 69.0 !
0 Theam (NA): 1139.12
o0 ] Fit: Ebeam (MeV): @ Ogastic! -
>33 FIT <<< Coincidence Trigger: 503834
Luigal (A): 1
n=00 y=020 ] Accepted Trigger: 502988
Filename affix: 2 tivet 99.83 %
61=0+0 0=0+0 e
é 750 b Ot =020 FWHM = (0.00 £ 0%) ke Moving window mode: Event errors: 113 002%
2 Back d Single Events: 306677 60,97 %
“ ackground: 1 -
o on Seconds: 02 Double Events: 421 0,08%
Pclynomial order: | 0 b
Run comments
Bg(ch) = 0.00 + 0.00-ch + 0.00-ch? 0.00-ch?
500 |- 1 Calibration:
Polynomial order: [ 1 -
E{ch) =-100.00 + 4.35-ch + 0.00-ch?
250 o name calib. energy (keV) | range | position (ch) area
] Check to:
Fit:
200
£ 150 trigger
0 ! I L I §
0 100 200 300 400 g w coincidence
channels 50 L L L 1| —— scintillator
. . . . . . 023000 024500 030000 03 14 cherenkov
0 200 400 600 800 1000 18. Okt. 2017 18. Okt. 2017 18. Okt. 2017 18. Okt| h 17
charge
time

energy in keV

D Lintomon
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Preparation & Achievements

—=> Data acquisition (\/ )
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Preparation & Achievements

—=> Commissioning under experiment conditions = ToDO
* Tune magnets in chicane & separation magnet > ToDO
* Focal plane calibration for 180° measurements = ToDO
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Preparation & Achievements

August: QCLAM commissioning

November / December: 180° measurements
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Preparation & Achievements

August: QCLAM commissioning

November / December: 180° measurements
A. Cichocki et al., PRC 51 (1995) 5.

° IOB: 3;5 — O-ll_ 10-3E ~ . -
. .. : B 1.740 MeV; M3 ]
analogue to second-forbidden transition .f ;
B2 |
10'55— 1
10'6; o 3
Ag::::loon
_ 107 1 2 3 4
° 160: OgS - 2 q (Em)

analogue to first-forbidden transition (Ex = 12.9 MeV)
—=» using a Mylar foill
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Preparation & Achievements

August: QCLAM commissioning

November / December: 180° measurements
A. Cichocki et al., PRC 51 (1995) 5.

° IOB: 3;5 — O-ll_ 10-3E ~ . -
. .. : B 1.740 MeV; M3 ]
analogue to second-forbidden transition .f ;
B2
10°F 1
10'6; o 3
Ag::::loon
_ 107 1 2 3 4
° 160: OgS - 2 q (Em)

analogue to first-forbidden transition (Ex = 12.9 MeV)
—=» using a Mylar foill

Thank you for your attention!
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Inelastic electron scattering...

... 1n general

* purely electromagnetic interaction >

. ) . do
o differential cross section )

—» nuclear structure information

—p fOrm factors

* momentum transfer dependence
* reduced transition strengths B(E/MA)
*  Spin-~1s0spin response -

e (e,e’) < (v,v):clectroweak theory q (fm)
O. Burda ef al,, PRL 99 (2007) 092503.

(do/dQ)/(do/dQY)
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Physics cases ...
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Preparation & Achievements

August: QCLAM commissioning

November / December: 180° measurements

. 10B: 33 - 0F
analogue to third-~forbidden transition (E, = 1.74 MeV)

« 160: 055 — 27
analogue to second-forbidden transition (Ex = 12.9 MeV)

Thank you for your attention!
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Preparation & Achievements

August —> QCLAM commissioning

November / December  —»' ' 180° measurements

10B: 3% 5 — 07 = analogue to third-forbidden transition with Ex=1.74
MeV

160: 3,5 — 07 > analogue to second-forbidden transition

—=> Commissioning under experiment conditions = ToDO
* Tune magnets in chicane & separation magnet > ToDO
* Focal plane calibration for 180° measurements = ToDO
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