E744 - Beam Tuning — Check list
Version: Wednesday, May 23, 2018

Expected

Measured

SPIRAL1 beam, 14N4+

at E=7.67 MeV/u

B rho =1.39852 Tm

Intensity < 1 nAe (gas profilers)

Qpole of LISE inverted? OK
Optics?
RMN probe set for low B rho OK

Gas profilers set for low energies OK

Alignment of the beam up to D6
Last profiler PR62Gas

Brho 1 = Brho2 = 1.39852 Tm
D3P1=2471A

D3P =320.1A

Insert stripper foil 80 um carbon
Measure charge state distribution
E=107.19 MeV

14AN7+

B rhol=0.79826 Tm D3P1=140.8 A
14AN6+

Brhol=0.93132 Tm D3P1=164.3 A
14N5+

Brhol=1.11761 Tm, D3P1=197.3 A

14N5+ Brhol=Brho2=1.11761 Tm
D3P=254.9 A
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Use pepper-pots to reduce beam intensity ~
10”3 pps

Insert SiD4

Measure ED4 versus TSID4HF

Calibration E = 107.19 MeV

position channels = ch

Counting rate = pps

Insert degrader Al 30 um

Calibration E = 90.41 MeV

position channels = ch

Insert CATS.
Measure ED4 versus T_CATS_HF
Efficiency CATS = %

Insert MCP
Measure ED4 versus T_MCP_HF
Efficiency MCP = %

CATS (1.2+0.9+0.9+1.2 um Mylar+ 2 cm
isobutan 6 mbar).

Energy after CATS = 7.5414 MeV/u

Change B rho3 (7+) = 0.79231 Tm

Insert E1D6 and then E2D6

Transmission D4-D6 = ................. %

(taking into account the charge state
distribution)

See E1D6 TE1DG6HF, E1D6 TCATSHF,
E2D6 TE2D6HF

Without target, see the beam on Must2 at zero

degree.
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Tantalum thickness = 34 um
After beam catcher E = 28.865 MeV

Center the beam...

Insert 187 um CH2 target, position 6

In principle the beams stops in degrader, to

check first.

Do 14N(p,p) measurement for ~ 4 hours,

With ~ 2x10”"5 pps
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15
g0
A:2855.55 §:13222.35 §:7296.95
Q1275395
Populating Reactions and Decay Modes
A "°F p decay
2CPHe x)
2C(a,n)
2Lt
120(120,958)
¢ (*He.n)
G "N(p.v)
H “N(p.n)
1 “N(p.p)
J UN(p,a)
K “Nd.n)
L “N(*He,d)
M N(p,n)
N "*N{*He t)
0 "*0o(p.d)
P "“0*He o)
Q "o(p.y
Levels and y-ray branchings:
0, 1/2,122.24 16 s, [BCDEFGKLMNOPQ],
%EC+%P*=100, u=0.7189 8, T=1/2
51831, 1/2°, 5.7 7 fs, [DFGKLNOP]
1,57821 (1,100}

§240.93, 5/2°, 2.2521 ps,
[CDEFGKLMNOPQ], n=+0657
1,5239.93 (4 100) [M2+E3]: 5= -0.104

6176.3 17, 3/2", <1.74 s, [DFGKLMNOPQ]
1,6174.917 (1,100) [M1+E2] 6=+0 1257

6793.117,3/2°, <20 fs, [DFGKLNP]
1,6791.417 (+100) [E1(+M2)]: 5=+0.022

6859.49 5/2°, 11.117 fs, [CDFGKLNPQ]
Tpa41 1618410 (+,100)

[M1(+E2)]: 5=+0.04 3

mTmo O

5399

Figure 1 en red, energies in lab.
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727596, 7/2%, 049 11 ps,
[CDEFKLMNOPQ]
Yapas2034.97 (1,100.0 12)

Y,7274.06 (-r;u‘] 12)

7556.54, 1/27, T=0.99 10 keV,
[FGKLMNOP], T =0.042 eV,
%IT=0.0042, %p=99 9958

Yegss697.110 (1 <11)

763.417 (£40.311)

Y76 1380.717 (1100.07)
To1gs 23731 (1275 11)
Y,7554.54 (16.19)

8284.05, 3/27, T[=3.6 7 keV, [DFGKLP],

[ =0466 eV, %IT=0.027, %p=99.973
Yoase1424.810 (+2.35)
Youre2107.517 (+4112)
Yop0,3042.85 (£79.310)
Yo1gs3100.7 11 (£2.32)
1,8281.65 (1,100.05)

87436, 1/27, T=32 keV, [FGP], %IT=0.0015,
%p=99.9985
Vo176 25666 (156 5)

Yy1g2 35606 (1-;1 005)

89222, 5/2°, T=3.33 keV, [CDFGOP],
%p=100
20632 (+723)
Yo17627463 (1-;623)
To1g:37382 (1,1008)
1,89192 (123 11)
89222, 1/27, =75 keV, [CFGOP], %p=100
20632 (+2020)
Yo17627463 (1-;4020)
Yo2u1 27382 (1 4020)
Y,89792 (t10050)
8982.1 17, (1/2)", [=3.94 keV, [DFGP],
%p=100
Ypygg 37991 (16.411)
Y,8979.217 (£ 100.011)
9484 8, (3/2)°, T= 200 keV, [GP],
[ =9.120 eV, %IT=0.0046, %p=100
1094313 (t,100)

TG?!IS

15359

15359

8180

11211

94883, 5/2, T=10.15 keV, [DFGP],
=24 eV, %IT=0024, %p=99 976
22123 (+5.9)
26283 (+4.0)
Teire33113 (£0.8)
Teg11 42463 (£76)
1,94813 (1 100)
96092, 3/2, T=8.8 5 keV, [CDFGP],
T =50 eV, %IT=0057, %p=99 943
Yo7 4332 (+25)
Tape, 43672 (124)
1,96062 (1 0o)
96623, (7/2,.9/2), T=2 1 keV, [CDFIP],
%p=100
10290, (5/2°), T=3 1 keV, [DFIP], %p=100
10300, 5/2%, T=112 keV, [DFIP], %p=100
104615, (9/2*), T<2 keV, [CDEFGP],
%IT=7, %op=7
31855 (+6110)
Teass 6025 (1<6.5)
Yepu,52195 (£100 10)
10480, (3/2°), T=255 keV, [CFGI],
T ~0357 eV, %IT=0.00144, %p=100
5686 (t<7)
Yo 4303 (t<7)
Yop,5238 (167 10)
1,10476 (1,100 10)
10806 (2), (3/2)", T=14040 keV, [GI], %IT=2,
“%p=100
10917 12, 72, =90 keV, [IP], %p=100
109383, 1/2*, T=995 keV, [GIP],
I =325 eV, %IT=00325 %p=100
41443 (1 <18)
To1re#7613 (50 18)
Teres57543 (777)
15109343 (100 18)

11025 3, 1/27, T=252 keV, [GIP],
T=1.44 eV, %IT=0.0056 16, %p=100
1,710213 (£,100)
111517, <10 keV, [DIP], %p=100

Tra7e
Teass

Y?27G

TG?BS

SR

TGTBQ
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1850 (

continued)

112183, 312", ['=404 keV, [GIP],
=746 eV, %IT=0.0185 24,

%p=99.9815 24
Tores 4243 (1 <6)
Tppey 59753 (1167)
Tp1s2 60343 (1,197)
1,112133 (t,1007)
11565 15, T<10 keV, [DIP], %p=100
11569 15, 5/2°, [=20 15 KeV, [DGI],
=193 eV, %IT=0.0107,

%p=99.990 7
Teread77575 (1.<5)
Torrs599215 (132 15)
Teny, 632615 (£1100 15)
1,1166415 (129 15)

11616 15, (3/2,1/2)", T=80 50 keV, [GI],
%IT=2, %p=100

117194, [<10 keV, [CDIP], %p=100

117483, 6/2°, =995 keV, [GI] [ =102 eV,

%IT=0.010 2, %p=99.990 2
Yerrg85713 (1,10013)

Type, 65053 (189 13)

118483, 5/2°, =653 keV, [GI] [=146 &V,

%IT=0.0022 9, %p=99.9978 9
Tgp4, 66033 (1 100)

11980 10, 5/2°, T=20 5 keV, [DIP], %p=100

12129 15, 5/27, [=200 50 keV, [1], %p=100

1222220, T=100 50 keV, [I], %p=100

12255 13, 5/2*, [=135 15 keV, [Q], %p=100,
T=312

12295 10, [D]

124713, 5/27,(3/27), =77 4 keV, [1], %p=100

12600 10, [D]

12800, T= 250 keV, [G], %IT=?, %p=100

128353, [=16 1 KeV, [CDEI], %p=100

130083, T=2153 keV, [I], %p=100

130253, T=40 30 keV, [BI], %p=?

1746020, [D]

1751020, 1/27,3/27, T=640 120 keV, [BD],
%IT=?, %N=?, %a=?

1799050, /232", T=200 keV, [B]
18230 50, [B], %n=?, %p=7
1867060, (1/2.3/2)°, T=520 110 keV, [BG],

13450, (1/2,3/2)°, T'= 1000 KkeV, [GIJ],
%IT=2, %p=?, %oa=?

123490 (2), (3/27), [1], %p=?

13600, 5/2°, [J], %p=?, %a=?

13700, 3/2, [1], %p=100

13790, 3/2, [BIJ], %n=?, %p=2, %o=? )

| — =7 =
13870, I~ 150 keV, [G], %IT=?, %p=100 19030 50, T=1120 300 keV, [BO], %IT=2,
14030 40, (1/27,3/2°), T=16020 keV, [B], sn=2

%,n=?, %p="7
n=?, %p=1 19570 80, (1/2,3/2)*, =780 270 keV, [B],
14170, 5/27, [J], %p=7, %a=7 %IT=7, T=1/2
14270 10, 1/2°, T=34030 keV, [BCDHIJ], 19910 50, [B], %n=7
%n=7, %p=7?, %o="? 20420 70, (3/2,1/2)°, T=970 240 keV, [BG],
14340, 5/2%, T=240 keV, [BJ], %p=?, %0="? %IT=?, %p=2, T=1/2
14485 10, 3/2° 5/2°, T=100 10 keV, [BHIJ], 21560 70, (3/2,1/2)°, T=T30 120 keV, [BGO],
%n=7, %p="?, %u="? %IT=?, %p=", T=1/2
1470040, T=170 35 keV, [BH], %N=7, %p=7 23800 700, T<500 keV, [B], %IT=7
14950 iﬂ, ]“;490 257 keV, [BHIJ], %n=7, 26000(7), (13/2'), I'= 600 keV, [B]
op=?. ffu_' 28000(?), (9/2°,11/27), I'= 2500 keV, [B]
15050 10. (13/27), [CDE] 29000(?), = 2500 keV, [B]
15100, (1/2,3/2)°, T= 1000 keV, [G],
%p=100
15450 30, T=70 20 keV, [B], %p=?, %o=?
15540 10, [BD ], %p=2, %o=?
15600 10, [BD ], %p=2, %o=?
18650 10, [CD]
15800 10, [BD ], %n=2
15900 15, 1/27,3/2", T=350 keV, [B], %a=7
16050 20, T= 185 keV, [BHIJ], %n=7, %p=2,
%o=?
16100 20, [B], %N=2, %0=?
1621020, T= 140 keV, [BIJ] %n=7, %p=7,
=7
16430 75, 1/2°, T=560 100 keV, [BH], %n=2,
%o=7
16750 50, [BP], %n=?

17050 60, (1/2,3/2)*, T=700 70 keV, [BGIJ],
%IT=?, %p=?, T=1/2

o =]
= o
| !
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Use 1404+ cocktail beam.

at E=7.67 MeV/u

B rho =1.39907 Tm

Intensity ~ 10”5 pps

Insert carbon stripper, 80 pg/cm2
After stripper, 1408+ E=7.652 MeV/u
Brho 1 =0.6986 Tm = Brho 2

D3P =123.1A

D3P2 =157.7 A

Check purity with E1D4

Calibration E = 107.18 MeV
position channels = ch
Counting rate = pps
Insert degrader Al 30 um
Calibration E = 85.17 MeV
position channels = ch

Insert CATS.
Measure ED4 versus T_CATS_HF
Efficiency CATS = %

Insert MCP
Measure ED4 versus T_MCP_HF
Efficiency MCP = %

CATS (1.2+0.9+0.9+1.2 um Mylar+ 2 cm
isobutan 6 mbar).

Energy after CATS = 7.504 MeV/u
Change B rho3 (8+) = 0.69179Tm

Insert E1D6 and then E2D6

E744
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Transmission D4-D6 = ................. %

(taking into account the charge state
distribution)

Insert 104 um CH2 target, position 4
In principle the beams stops in degrader,
to check first.

Do 140(p,p) measurement for ~ 6 UT,
With ~ 2x10”"5 pps

Use gamma detectors to measure the
beam current, 99% go to 2312 keV in the
beta decay of 140
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Insert carbon target, position 1
In principle the beams stops in degrader,

to check first.

Do 140(p,p) measurement for ~4 UT

Insert 63 um CH2 target, position 3
In principle the beams stops in degrader,
to check first.

Do 140(p,p) measurement for ~ 4 UT

Insert 187 um CH2 target, position 6
In principle the beams stops in degrader,

to check first.

Do 140(p,p) measurement for ~ 2 UT
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