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Physics Case —

Stellar burning rates

CNO cycle conTribuTion to the solar and '*N(p, y)"5O reaction
energy production = 0.8 %
——————— —CNO cyele IT From the neutrino fluxes the C and N

abundances in the center of the Sun can be
derived (once the Cross section is known)

The “N(p,y)'°O reaction is the slowest
one, thus determining the overall rate

(C. Broggini et al., Annu. Rev. Nucl. Part. Sci. 2010. 60:53-73)

Ex[keV]

32*

32t

172+

When extrapolating the cross section (astrophysical S-factor)

to the Gamow peak energy region the occurrence of sub- ’ L %%T
threshold resonances corresponding to bound states in 150 .
has to be taken into account
o ° ° 52t
The one corresponding to the first excited 3/2+ et

state in 150 is predicted to play a dominant role

1727

width of the resonance @ lifetime of the excited nuclear level | 15
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Physics Case

Some bibliography ...

*direcf methods

Lifetime of the 6.792 MeV state in 1°0O
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LUNA 2004 A. Formicola et al., Phys. Lett. B 591, 61 (2004)
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Bochum 2008 D. SchUrmann et al., Phys. Rev. C 77, 055803

(2008)

LUNA 2008 M. Marta et al., Phys. Rev. C 78, 022802(R) (2008)

To improve the accuracy in the

determination of the width of the

Group Method Ty%792 [fs]
Oxford 1968 DSAM d(N, 50)n Y <28

TUNL 2001 DSAM "N(p.y) 5O v 1.6+0.7
RIKEN 2004 CE 2%8Pp (15O, 1°0O%*) 0.69+0.43
LUNA 2004 Cross section + R-matrix fit | 1.1£0.5
TUNL 2005 Cross section + R-matrix fit | 0.320.1
Bochum 2008 | DSAM N (p.y)""O v <0.77
LUNA 2008 Cross section + R-matrix fit | 0.75+0.20

resonance.
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measurement of the lifetime of the 3/2+
state in 10O with the Doppler Shift
Attenuation technique using the AGATA
Demonsirator

experiment approved in the LNL PAC meeling in February 2010
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RIKEN 2004 K. Yamada et al., Phys. Lett. B 579, 265 (2004)
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RIKEN 2004 CE 208pp (150, 150%) 0.69+0.43 (2008)
LUNA 2008 M. Marta et al., Phys. Rev. C 78, 022802(R) (2008)
LUNA 2004 Cross section + R-matrix fit | 1.120.5
TUNL 2005 Cross section + R-matrix fit | 0.3+0.1 To improve the accuracy in the
Bochum 2008 | DSAM '“N(p.y) SO <0.77 determination of the width of the
LUNA 2008 Cross section + R-matrix fit | 0.75+0.20 resonance.
E [keV] measurement of the lifetime of the 3/2+

state in 10O with the Doppler Shift
Attenuation technique using the AGATA
Demonstrator

experiment approved in the LNL PAC meeling in February 2010
Spokepersons: R. Menegazzo, C.A. Ur

Reaction: 2H('“N,n)'>O @ 21.5 MeV
fusion-evaporation

Q = 5.0725 MeV
I('*N3*) ~12 enA
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E [keV] measurement of the lifetime of the 3/2+

state in 10O with the Doppler Shift
Attenuation technique using the AGATA
Demonstrator

experiment approved in the LNL PAC meeling in February 2010
Spokepersons: R. Menegazzo, C.A. Ur

Reaction: 2H('“N,n)'SO @ 21-.5-MeV 32 MeV
fusion-evaporationfusion-evaporation and nucleon

transfer
Q = 5.0725 MeV

I('*N3*) ~12 enA
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The experiment

an unusual’ one

"distinguishing" features:
> high energy gammas (6.792 MeV) - low gain

of the electronics (20 MeV dyn. range)
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The experiment

an unusual’ one

"distinguishing" features:

> high energy gammas (6.792 MeV) - low gain
of the electronics (20 MeV dyn. range)

» AGATA Demonstrator (4ATCs) positioned at
backward angles, near to the beam-line

»low gamma multiplicity: tracking or not
tracking ... ?

> test (?1) of the capability of AGATA to exploit
the Doppler shift effects in a continuous angular
distribution

> application of this technique to ~fs lifetimes

> two different reaction mechanisms populating
the level of interest
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Reaction: 2H('4N,n)'SO
@ 32 MeV

2H implanted onto surface of ~4dmg/cm?2 Au

Q = 5.0725 MeV
Tandem XTU terminal voltage=8.95 MV

I(14N3*) ~4-5 pnA

scattering

Crystal # |theta cos (theta)|phi chamber
[deg] [deg]
IR 168.54 -0.9800 (32.85
16 159.99 -0.9396 (65.27
1B 156.57 -0.9175 (31.13

AW 2010, Lyon 25/11/2010

Lifetime 6.792 MeV °O

(reaction chamber
point of view)
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Reaction: 2H('4N,n)'SO
@ 32 MeV

2H implanted onto surface of ~4dmg/cm?2 Au

Q = 5.0725 MeV
Tandem XTU terminal voltage=8.95 MV

I(14N3*) ~4-5 pnA

6FE(]5O) ~ 6.3 % scattering
_ Crystal # |theta cos (theta) |phi chamber
Eo= 6791 .4 keV the's D
/1 — B2 IR 168.54 -0.9800 (32.85
E (0) = Eg 1—fcosd |16 159.99  [-0.9396 [65.27

C 1B 156.57 -0.9175 |31.13

R - ~6384 keV

(reaction chamber
point of view)
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The experiment —

Reaction: 2H('*N,n)'SO
CxyN )Y

2H implanted onto surface of ~4dmg/cm?2 Au

Q = 5.0725 MeV
Tandem XTU terminal voltage=8.95 MV

I(14N3*) ~4-5 pnA

Bee(°O) ~ 6.3 % it
— Crystal # [theta cos (theta) |phi chamber
E,= 6791 .4 keV ther i

[1—pz [R 16854  |-0.9800 [32.85
=E
0T —fBcoso |16 159.99  [-0.9396 [65.27

C 1B 156.57 -0.9175 |31.13

R - ~6384 keV

——) low gain of the electronics
(20 MeV dynam. range)

tau ~fs 2>"small" difference from full Doppler shift:
|:> AmBe(Fe) dUl’iﬂg experimen’r (reaction chamber
X

E (6)

point of view)
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Data analysis —

"Reminder": 4ATCs - 4*3*(36+2) = 456 channels

to be handled in the analysis!!!

AW 2010,

Lyon 25/11/2010

data replay

TOT=6.9TB
i F
/4’4\\\\ ST
t CE’}? ' e
NabZ% Jonet
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Data analysis —
TOT= 6.9 TB da replay

£

"Reminder": 4ATCs - 4*3*(36+2) = 456 channels
to be handled in the analysis!!!

Sequence of the analysis steps (Narval):
1

]

A1
RAW DATA Crystal pDATA [ Preproc. \\CALIBRATED[™ PSAFilfer _ PsA. IR APZN
(wave-form + | producer REPLAYL _ Filter SPECTRA | Gridsearch (m’rqochon Output LA,
t.stamp) AND WAVE-F. points, ...) PSA N K21y
RAW DATA ™" Crysial DATA | Preproc. \CALIBRATED| PSAFilter  PSA 1° ‘
(wave-form + | progycer REPLAY Filter SPECTRA L_GridSearch (ln’rgroc’rlon Output
t.stamp) AND WAVE-F. points, ...) PSA

Builder
— +
1B

Tracking
. RAW DATA Crystal DATA | Preproc. '\ CALIBRATED|  PSAFilter _ PSA 18
(W?Vf’form * | _Producer / REPLAY|__ Filter SPECTRA |_GridSearch (interaction Output
.S omp) AND WAVE-F. pOInTS, ) PSA

Filter
LA N ]
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Data analysis —

"Reminder": 4ATCs > 4*3%(36+2) = 456 channels 151~ 4 918 data replay
to be handled in the analysis!! :

Sequence of the analysis steps (Narval):
1 —

E

RAW DATA Crystal DATA [ Preproc. '\ CALIBRATED[™ PSAFilter PSA IR
(wave-form + | proqycer REPLAYL _ Filter SPECTRA | GridSearch (inferaction Output
t.stamp) AND WAVE-F points, ...) PSA
RAW DATA Crystal DATA | Preproc. CALIBRATED PSAFIITer PSA 1G
(wave-form + | py r REPLAY Filter SPECTRA i (interaction Output
t.stamp) AND WAVE-F. points, ...) PSA Builder
= +

1 B Tracking

Filter
RAW DATA PSA B
Crystal DATA | Preproc. CALIBRATED PSAFilter
(W?Vf'form * | _Producer / REPLAY|__ Filter SPECTRA |_GridSearch (interaction Output
stamp) AND WAVE-F. points, ...) PSA

Each crystal is followed independently until the PSA output.

1. Energy calibrations (low gain electronics, i.e. large dynam. range)

2. PSA
3. Tracking
4. Discussion of the thus obtained spectra
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Data analysis —

241AmBe + Fe source kept while beam-on-target to energy calibrations
monitor gain instabilities (~60 cm below the r. chamber) =N e
A v e </_//>
E&J °:°@ £ paraffin . 2 top_wgwj;t
= Eﬁﬁ 8 AmB¢ 3<c_r>n
c h‘@ l source
@D O
1500 n ﬁu_ ™ ¥ /’_\ ......
n ~20cm
ot Do . 1 © >
Q<
N ( N\
T} GED & 1500 7631.18 ﬂ 7645.58
o )
2 1000 - e U |
= : |
- 3 | ”
8 0 500 l ©
= \ -
S S W (N
;-s:: 0 7600 ??:20”7(24‘»;11 7660 7684 7700 %
500 - = o
W ) £ 0
o < ~
2 - >
h A & NOO l
0 +t—-———— e R i |
5500 6000 6500 7000 7500 8000 8500 1B core energy spectrum,
E [kev] run 62 week 29
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Data analysis —

241AmBe + Fe source kept while beam-on-target to energy calibrations
monitor gain instabilities (~60 cm below the r. chamber) =N e
A v e </_//>
& £ paraffin 2| |top view T/
= C€C and 3 o
3 segments ;
1500 -+ o energy v Q Ko |
0. calibrations . ~20cm |
o ™
~N 4 \
% ?—3 1500 7631.18 7645.58 .
3 |
£ 1000 - \ \/
c g
- i ] ‘ \
8 14 E 500 l}_)
% [ \ e Eﬁ
‘; 0 7600 ??:20“7(24‘?] 7660 76‘ 7700 %
500 - 5 I
y ) g 0
o < ~
2 - >
= Q0
0 .,.,..,....,....,....,..'.I'.".,"""""'.."'."".M,..L‘.w.,...l-
5500 6000 6500 7000 7500 8000 8500 1B core energy specirum,
E [kev] run 62 week 29
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Data analysis —
energy calibrations

while the off-line alignment of the |
different core specira was -

Off-line analysis]

On-line |
analysis |

"successfull"

|

\H-u-_l—ﬂ_—n

7640 7660 7680
E [keV]

7600 7620
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Data analysis —

while the off-line alignment of the
different core specira was

"successfull”,
segments are strongly non linear

energy calibrations

[ororce:

Off-line analysis]

On-line |
analysis |

in the low gain configuration e RN
7600 7620 7640 7660 7680
E [keV]
|— 4 segmet F4
1000 4
S 1004 (1B) central contact
o
VS

104 (1B) sum segments

30 + 1BE4 | T | |

254 | . ioes
_ » 4G F4
% 20+ #  common segm. 1B
X #  commen segm. 4G

15 4
£ .
-
= 10 * .

5 4 i #: ﬁ: % % t 7480 7520 7560 7600 7640 7680 7720 F?EGV]

r 35 . - 3 |
':' """"" | | I | | I | | I 1
0 1000 2000 3000 4000 5000 8000 7000
E [keV]
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Data analysis —

reconstructed interaction point distributions 4G R PSA and tracking
crystal AmBe(Fe) source X
i

X projection y projection R, it teirsimls

Z projection
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Data analysis —
PSA and tracking

reconstructed interaction point distributions 4G
crystal AmBe(Fe) source

Old

Z projection c e .
X projection y projection

the tracking was performed forcing the sum of the energy releases of the
tracked points to be equal to the corresponding energy seen in the CC

15 “old" tracking

§ 1400. - O
1200. /
1000.

6600 6800 7000 7200 7400
E [keV]

AW 2010, Lyon25/11/2010 Lifetime 6.792 MeV 15O 8
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Data analysis —

2 - ——= more about tracking
§1.e+005 " core sum

1.e+004 | | .

hex003 . tracking

1.e+002

1.e+001 |
1.e+000 | . ]
1.e-001 600.
i ~ 500. :
I | I I | | 400 |
0 1000 2000 3000 4000 5000 6000 7 300.
200. ]
00. | | | "
7100 7200 7300 7400 7500 7EOOk y
. e
# of points (segments) /event keV]
3.2e+007 4.0e4+007
2801007 gzggioo; # of inter. points/detector
2.0e+007 2:521887
1.6e+007 2.0e+007
1.2e+007 }82188; ‘
ppoibont| 5.0e+006 - -
' 1T 2 3 4 5 6 7 eventmultiplicity

1 2 3 4 5 6 7 8 9 eventmultiplicity
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Data analysis —
2 - ~——5 more about tracking

C |
31-e+005

| -~ core sum
11.e+004E | .
.e+003 = °
L er002| - tracking
e+ : =
1.e+001 A E[keV] fwlkeV]
: - g 12509 7630.604 6.955 i
.e+000 | S 700. 10512 7644.785 6.963
1.e-001 S 600. - 9971 7630.663 6.893 ]
# | | | . | | 288-‘ 8305 7644.945 6.801
0 1000 2000 3000 4000 5000 6000 7 j

7100 7200 7300 7400 7500 7600

: E [keV
# of points (segments) /event keV]
3.2e+007 40 007
e+ e+ . .
L g.g&oo; # of inter. points/detector
2.0e+007 2:521887
1.6e+007 2.0e+007
1.2e+007 }82188; ‘
ppitb 5.0e4006 - ]
' 1T 2 3 4 5 6 7 eventmultiplicity

1 2 3 4 5 6 7 8 9 eventmultiplicity

It seems that in case of low gamma multiplicity the best performance
are reached by treating AD as a "big calorimeter” but preserving the
tracking procedure to obtain the first interaction point
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Data analysis —

gate on = 5.3 MeV (composite line) gamma gamm -
— ) =
Doppler correction with f = (0,0,0.063) s -
g 150 15\ & - .
S1160. O ™ =
4900 5000 5100 5200 5300 540‘0 5500 5600 5700 5800 Y
1120. 15N N
180.
40. ‘ ‘
\
L \
1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 © (- mﬁ
E [keV] S
> EY
E e [keV] 15 : 15 10804 132"
10F et O ! °N e ‘ 410
I
1 N !
: 904971 1/2° : 10800 !
: 831262 1/2° | = Th 1 1-'
: e || e main reaction
I . 7serio7/2° 1
s N [ G T N gt ! ! Chqnnels are 150
6793.1 3/2° 68594 | 5t 512 10062.4 |
| \
= 161514 1 i 188477 22918 831013 i i > (Q = 5072 keV) and
v o [ 9046.78 | v v )
2 5t e e : 5270.1T_5/2+ 12" _SZ_TEZ 15 E 15N (8069 keV)
I
w 67914 : 7298.92 : Ll
5239.9 ! 5269.161 e so7 817 22
5 5 Ve =223 MeV
l :
I |
I |
I |
I 1
I |
ok ;172 i \ \ v v A v v 1/2° | 0
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Data analysis —
(6 = angle of the first interaction point) theta vs energy =0
© [deg]

151

g i iy

163

169

T =045f1s 28Gj

source
l 2265 N/ e e i

6400 6750 7100

Not Doppler corrected - "vertical straigth lines" <> emission at rest
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Data analysis —

theta vs energy =0.063
O [deg]

151
157

163

169

175

lﬂ'\\ 15 O
A

| 15N
| I‘\.

150 |n\ 15N

A, . source

\""""M B Wm MWW».,WW M \h ™ arrta, /
s oot

L —
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Data analysis —

© [deg]
151

157

163

169

175

theta vs energy =0

|| h NWIIWWMMWM'M IIW*WMWWWW“M uu i

A
15
1 PO

| 15N
| I\'\

15N

VN | source
% e PRV TP w\-w’ M“*% ey U TTR— WW W \'“ ‘,JM ‘l‘\"'w r“.'“'

L —

ee%o Wo 65;00
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Data analysis —
theta vs energy =0

source

5600

nucleon-transfer

‘ fusion- evoporohon

850 6900

Lifetime 6.792 MeV 50O



Simulations —

L (taken from my Monday talk ... @)
6793.1keV  3/2" e859.4kev T ~ fS (')')'))

1618.4 keV
20

52409kev Y

67914 keV excited nuclear states

5239.9 ke) pOpU|ated either by
fusion-evaporation
]50 and nucleon-transfer

8312.62 keV 1727

kv 7/2°

i
v v /

T = O 45 fS 16.8 kev {8310.15 keV

l 9046.78

—Y 50"

10

11 keV

15N
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Simulations —

RIS — (taken from my Monday tfalk ... @)
.6793.1 keV 3/2" 6859.4 keV T —_~ fs (???)
16184 ke{ 4, Doppler corrected with ﬁ = (0,0,0.063)
20 € 900.
52409kev ¥ § 800. |
; - 700. .
6791 4 keV 600. excited nuclear states
ookl a0 populated either by
300. fusion-evaporation
15 O 200. and nucleoﬁ-transfer
100.
0.
6650 6700 6750 6800 6850 6900 6950 831262keV_1/2°
E[kev) |
£400. Not Doppler corrected “,V—
- = ~— 3350. L ! o
¥ 300. _ 6.8 ke (8310.15 keV
—experimental 250. T =045f1s
spectrum 200. [ l . 9046.78
—5/2
simulated fusion-  120- (1 208Pb
evap. 128:
—>simulated nucleon- 0. L keV
transfer
7720 7760 7800 7840 7880 7920 7960 8000
: . : tten 15N
With all these different and independent
contributions to the peak of interest in the y
spectrum are we sensitive to (~fs) lifetime???
AW 2010, Lyon 25/11/2010 Lifetime 6.792 MeV SO _| v v




Simulations —

Indeed, the shape of the peak correspondent to the de-excitation of the
nucleon-transfer product may be sensitive to the level lifetime...
Eki,,=3o MeV

T=1fs H @\30 __________

25501 T T
8500.* \ /
0450.
400.
350. T = 10fs
300.
250.
200.
150. |
100. |
50.+t

6780 6800 6820 6840 6860
E [keV]

6720 6740 6760
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Simulations —

Indeed, the shape of the peak correspondent to the de-excitation of the
nucleon-transfer product may be sensitive to the level lifetime...
Ekin=30 MeV

1= 1fs 3°
T = 5fs H & \ -------------

ESE)OI T T I

8500.* \ / 8
0450.

400.
350. T = 10fs
300. |
250.
200.
150. |
100. |

50. F

6780 6800 6820 6840 6860
E [keV]

6720 6740 6760

Accurate calculations of the reaction x-sections and kinematics are needed

(G. Pollarolo, S. Silzner)
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Concluding remarks

Data obtained from the 14N+2H reaction @ 32 MeV (week 29 2010) have
been processed and analysis is on going.

Spectra and “E-§" matrices are ready to be compared with detailed
simulations.

Monte Carlo simulations suggest that the level of interest (3/2+ 150, 6.79
MeV) is populated via two different reaction processes (fus.-evap. and
nucleon-transfer), so that to draw some conclusions about the level
lifetimes we have to wait for detailed calculations of the x-sections and
kinematics (G. Pollarolo, S. Silzner).

A high-energy gamma source has been used to perform calibrations of
the segments and core signals of the 4 ATCs used, as well as to provide an
"intfernal” monitoring of the gain stability of the system during the in-beam
run.

In order to overcome the problems related to the strong non linearity of
the segments in low-gain mode and to the effects of the neutron
damage, only the CC signals are taken info account in the analysis.

The shape (baricentre shift) of the peak of interest is a result of many
independent factors: data can be analysed with the help of detailed
simulations.

Could we plan a "better" experiment with the gained experience?¢¢

AW 2010, Lyon25/11/2010 Lifetime 6.792 MeV 150 15




e
Fd o a

o,
ww

0




physies ca

—
(|
I
i
o)

Flux at 1 .&U{cm_ﬂ s IMeV— 1) [for lines, cm

12 |—-"' Gallium —— Clﬂnnne I—-'- SuperK
10 T [ T T ] T
Homestake
1010 PP, 1g, Borexino
SuperK, SNO
B8 \
10 - pep
+1.5%
108 \ ,.-—-+2D%
#___,ﬂ.EB ~16%
10
102 e~
o ..-I-"'"T..TF’I.T- 1 1 Lol 1
0.1 0.2 0.5 1 2 5 10 20
Neutrino energy (MeV)

~

S A P




@ | UNA gas target &
4 TUML Morth Caralina |
2187 61 = 7 7 Exirapoclation LUNA solid target I
————— 9484 ——-——3/2% LUMA, solid target |
%  Bchroder et al. 1987 /
51 B Lamb & Hester 1957 /
987 = '=— NACRE 1999 lq
————— 8284 ———3/2+ T .
= /
7097 —--22 7856 —— 172+ ~ 4T T
— 7076 [ 7/2% 2
21 4859 5/2+ ro /
TTIlso7 6792 3Rt | .% LR Rl I 'S % ,%
6172 b——————3/2" = 1 e,
2 % ; I @
5241 52+ Nigo —— .’-;-—
5181 [ 1/2* y T e —E-'—.' -
_ ) 0 - . . . - - : ; ! - : ; : : - ; : . + - - >
0 ——12 . ] 50 100 150 200
150 E [keV]
- 1 / "= v
W ‘ /
e A
: L~ 5 2 S i \
S " M.Marta etial., Phys. Rev. C 78, 022802(R) (2008)
RSy ’ ' /£ // £). “\\
— : o = \ & ,
= Tl X KX /
"(“ \ ! N, \\;/ /
| —'\-\\:\"\ ! | \*\w — /
s \\;. \ / ” Z > 3\,‘.
W ) HEl 7 AN
— ) |



Capture to the ground state of >0

1E-02

1E-02
R-matrix fit
1E-03} 1E-03}
3 i)
g LY 3
‘T 1E-04} - = 1E-04)
8 g
L 8
“ @
1E-05} 1E-05 |- O 6 eV
[y (6792 keVD=8 eV
15085 100 200 300 400 500 600 1E88 200 400 rsoo:lL r;‘n%oex‘%ooo 1200 1400
Energy [keV] Energy [keV]
subthrethold

Adopted Iy (6792 keV)=0.9 £ 0.2 eV
Sces(0) = 0.20 + 0.05 keVeb

M. Marta et al., Phys. Rev. C 78, 022802(R) (2008)

resonance + externas9 keV resonance alone

contributiofacre 1999
1.55 + 0.34 keveb

- Improved nuclear physics uncertainties in the 3N and *°O neutrino fluxes from
15% to 8% (desired 5%)

- C and N abundance in the solar core possible from Borexino/SNO+
measurements
W. Haxton & A. Serenelli, Astrophys. J. 687, 678 (2008)
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The experiment —

target = deuterium implanted in a Au backing (~3.8 mg/cm?)

following consecutive deuterium implantations at energies between 30 and 100 keV:
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AW 2010,

~1x10*18 atoms/cm?2
(Au: 2H ~2.6:1)

Targets are being analysed
(SIMS @ Padova, ERDA @ LNL)
The first results reveal that deuterium
did not drift during the experiment

Implantation on
Tantalum substrate
had some problems...

—— back-side
front-side
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The experiment —

I(Cup7) ~13 enA

Ge single ~450 Hz

Ge single (beam off) ~400 Hz (!)

Low reaction rate ... but the

beam was indeed there 1! :

RUN| DURATIO | TARGET TRACES COMMENTS
# | N [hh:mm] ON DISK
[GB]

38 04:35 |AuFront (3)| 232

39 01:15 Au Front (3) 68

42 00:57 Ta Front 42

43 01:04 Ta Back 47

44 04:33 Ta Front 197

45 11:56 Au Front (4) 527

46 08:31 Au Front (4) 415

47 07:04 Au Front (4) 331 "Hardware" re-boot of DAQ

system

48 01:45 Au Front (4) 86 Beam re-focused

50 04:10 Au Front (4) 221 ["Manually” recovered
51 16:50 |AuFront (3)| 716 |New target holder configurs
52 06:27 | Au Front (3) 283

53 07:34 Au Front (1) 326

54 21:14 Au Front (1)| 1059 |Beam re-focused

55 09:40 Au Front (1) 469 Beam re-focused

56 03:28 Au Front (1) 171

58 09:05 Au Front (1) 465

59 10:15 Au Back (1) | 496

62 22:18 - 772 |Activity + AmBe source

TOT = 6923 GB
AW 2010, Lyon 25/11/2010

main problems:

> beam instabilities

> from run 48 on: desync. of
time stamps (for some crystals
—due to a non correct system
re-set (?))

» non linear calibrations (low
gain)

> understanding of what was
going on ... !l

Lifetime 6.792 MeV 50O




Data analysis —

High energy gamma rays ATC test (week 26-27 2010) €nergy calibrations
—2223.25 'H(n,7)’'H——— 241AmBe sealed source (3 Ci, T, =433 y) + Ni
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