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* GANIL isomer database in LISE++
* LISE internal isomer database

* y-detector efficiency

b

106 QL - 107 gL

* Rate calculation of isomer y-rays
* Isomeric y-spectrum

* Identification 2D-plot in coincidence with y—rays

Isomeric Gamma Spectrum {(after FP_slits)
{1400 MeViu) 4 Be (S00 pmi; Selings on '“Ag: Config: DDSWDDAMSMAUR
Flight L engin = 35.5 m; Rates{15]: ITgamma=468+07; Refrence=12e-01; Fragmens=12e+05
ef GF =0.1. Gamma efficiency at 1330keV' = 0.939%; Acquisilion Delay=00mks; Gate=100mks

Version 7.6.39 from
01/16/06 available Hiltont
through LISE sites | R i -

Gamma Yield [1/sec/keV]
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Fragment identification

° ° ° c)
using isomeric y-rays How do we work now?

l 5 | ] 2t e o sharge_Suncaip alzixl Foeriments | Doomeri | B Fnerge y-atuergivs: (he Hulflife fpe'
Experiment - by
130340 00 3035 103 06
g G4bhus 135 7 =100
5 f5Feti B 7 04303
5 67Feti 3675 7 [
5 [ 1758 T L]
g 660 643 7 =100
10 = Bt | a0l U 1430
g TIHis 13605 JEE] 0.150
g 10w 1705 7 176
g 790w 1673 7 0.310%
g B3Er* 173 111, 1305 345
5 3Fh " 154 154 i 266 from e Jevels 57
Z_ 47 5 75 3055 411675 01705
5 - 5 078" 5305 3134 0,235
g [ 17l 30,171 0,62
T g [ [ 30,121, 170, 204 785
w2 S T [ Nals | 111,100, 130,158,166, 476; | 0.63
: S0t
I " I £ W0V I041% | B8k 1a6; 150 108,008 04, 561
¥ 260473 307 BUR 82,
| I I G 116651488 ; 15200
@DD. 03 300,03 500,03 T00.03 ano. 0z “a 10730 66 o6 04705
kav rapreatn g 117Fs T Tids =5
— T I L%
g THbgs ] 40,354, 301,650,356 ;|| 0214
Nuclear Levels and Gammas Search 123,765, 1049, 1077, 1133
trEto i . Egﬁ . &0 1554. 1?11352 T oléig
Specify Nuclei : " Nucleus: | Ex: 232TH or th232 or 232-Th or th-232 or : Eﬁ; v Fﬁ;d . R\eﬁd S%;E { & o, ot Ffise{67Fe o oy 1250ds ] 400720 - 745 756 - 868 000n = 55
fe N g g ] g To6Cas ] 00, 345, 40,405,650 807, | 0.270%
LLFElament: A N: 815,856
Flan =z=[5 Az | IN= o 127Cd T 739,771, 521, 5055 195
[Anya =] [Any N =] a5 120k i 334,350 1.0
a g [ B [
E(level) condition: G enabled © disabled IWDD = Elaval( ke¥) sIEDDDD ) (527 43(30)us 050240 117 ] 1ads =5
) : g 121Pd% [ 1365 0604
Decay Mode condition: ¢ enabled @ dlsabledlDecay Mode |ANY j oy JFET " 49, 364, 301,630,306, T14, 0214
In(level) condition:  enabled * disabled 1 = | Order : |ALLj Parity : |ANY 'I P z T”z e Tithe™ ™ LEE ?69151331;2;? BEE 1o
T1o(level) condition: ((-‘ C i [ [ <] = < vD 5 125 ] 6701 654 715 7205 03105
1i2! ) anabled disabled |1 ns Tys2z =100 us Fe [keV] = e = PR R T R p T
y condition #1: (f-‘ enabled © disabled [100 3 Ey(kev) <[3000 | JMultipolarity: [ANY 7] 26 41 81,8561
g LI Cds [ 730, 771,521, 0005 195
v condition #2:  enabled ® disabled |D < E.,(kev)s|4DDDD Multipolarity: | ANY = OId GANIL database ey 10k 7 3343504 70

Internet database (NNDC) Private communications

region of stable isotopes

available through LISE
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. 2 - . ; ; e e
e ey —— ST e T o o [ & b poveos i rfisefe7te Torimerss | Domers | Ex-Burgre wenrgies (5 Halflife el
{ Help ) — (30340 e 03 193 96 |
Specify Nuclei = C N [ exeaem 2 o 232.Th or th-232 i [ 5 % =100 |
® ) : ! et ~ 5 f3Fe 45 B [EE
el L] e g 5 67Fs i) 4 6|t
20 A L A = M-:l - i G600 i 3 121 |
= Loz ot o [ s i T T
5 i i i t
Ellevel) condition: (ﬁ enabled © disabled (100 = Elaval{keV) sIEOU[IO ) i T0Hi 2860z a3 0.332; I
- - i TGt 7 8 1368 |t
Decay Mode condition:  © enabled © disabled| Decay Mode [ MY =l 0 e ] T " A
In{ievel) condition: € pnabled @ disablnd Ord 2l Parity : [ANY 67 B " T, ] 9333%:"; g* gquglﬁlﬁlﬁig;s — 55 7"‘ ¢
i i 2 i i3
Taszllevel) condition: [ & onabled © dabled 1 ns =] 5 Tygas 100 i = [keV] 5 075 08 1,167 0190 |t
/.

- = = = — 26 41 5 9T 30 e 023% |
 condition #1: ( onabled © dsablod 100 = Byl keV ) = [3000 )Hnllqml«n!r: ANY = T T TR ERTT TeE &
: y e E ] o 30,131, 170 2045 TAE i

y condition #2: C pnabled © dmabled [0 = Egl ke ) = [a0000 Multipalarity:  [ANy = L] ; 11, 17,
l i l Old GANIL database g [T 18l | 111,119, 130; 158, 186, 476; 083 |t

a0t

Inte rnet data ba se NNDC ) £ WY T .12.6,15.9,-193 I T
) . ( ) available through LISE i W,

region of stable isotopes w5 | 6 [

e T

I " 5 Tor

E] Tidg o | 9,564 301630, 506, ;| 0204
733,769, 1040; 1097, 11334
5 e

i 136, 1132 L9
“H A 3 670,684,715, 7205 0.310;

i3

i3

i Seds 400,730,743, 786,868,925 =5

E] Ca 190,248,802, 403,632, 807; | 0270
8158568
5 1270 7 730 771621, 0005 L%
“ [P ] 534, 350 200
o ] 8 ] i
Sz | 1R ] e BE
5 121ra 7 1364 0694

£l kg T | 9,5, 1030; 566, 714; | 021
733,760, 1040; 1077 11335

£ LA £l 156, 1133 195
i 125041 i} 670,684 715, 7205 03103
£l 160 T | 20,14, 400,405,692, 80, | 0.270%

8363
I IE : I ii; | | d = 1370 W 730771931, 0005 19
a ase Onnat i 1208 8 354,350 208
-

Private communications

New experimental data
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PHYSICAL REVIEW C VOLUME 55, NUMBER 3 MARCH 1997

New us isomers in 7,=1 nuclei produced in the 2Sn(634 MeV)+ "*Ni reaction
R. Grzywacz, " R. Anne.? G. Auger.? C. Borcea.” J. M. Corre,? T. Dorfler,* A Fomichov.® S. Grevy.® H. Grawe,’
D. Guillemaud-Mueller,® M. Huyse.® 7. Janas,” H. Keller,” M. Lewitowicz,? S. Lukyanov,”? A, C. Mueller,® N. Orr.?
A. Ostrowski.? Yu. Penionzhkevich,® A. Piechaczek. ® F. Pougheon.® K. Rykaczewski,"'" M.G. Saint-Laurent,?
W. D. Schmidt-Ott.* 0. Sorlin,® J. Szerypo.' O. Tarasov,>* J. Wauters,® 1. Zylicz'

Atomic Number Z

LISE++
y—database

3

1.5 2 25

(A-2q)/2

y—registration
. Color identification plot of all nuclei observed (left panel) and those in correlation
Settlngs with gamma radiation (right panel). The (A-2q)/2 variable is equal to the T, of the
nucleus for fully stripped ion (g=Z). A symbol “ %mPd***” denotes %™Pd nuclei
transmitted and detected as a hydrogen like ions.




NSC! http://www.ganil.fr/lise/chart/

- 0 ClI datadaopasc O I. % :.c

A |t
nz=1-50. About 400 isomers. GCGANI L

GRAND ACCELERATEUR NATIONAL D'IONS LOURDS

hich are referenced on this chart have a half-life greater than 10 ns.
erent codes of colors have been used in order to have information about the half-life of the isomeric states:

omeric states with half life over 1 millisecond.

omeric state with half life between 1 microsecond and 1 millisecond.

_|CIIE

omeric state with half life between 10 nanosecond and 1 microsecond.
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NSC! http://www.ganil.fr/lise/chart/

Isomer Database in Internet

have the level scheme of the request Unfortunately there are not data tables which
could be transformed in a database.
= Just level scheme pictures.

el l:?# ‘h | . o T B i a1 e | E:ﬁ-:ll ﬂ le
B e Sk bbbty 18 i 100 £ 0 ST e LUTIDS Finstr L8 &) 83rb.gif (GIF Image, 651%295 pixels) - Netscape =101
:a e R e R T e |g-.¥m-mun.—w--¢. Il‘ﬂm“nlnm-m.. fHEr e gl ) mlmm—l| = =
o - ii| Ele Edb Wiew Go Bookmarks Toals  Window  Help
ﬁ - ’*&« - \3 :§§ : . Frli - = h fj -~ BN
i gamk o Reloed  Stan I\J!‘ htkp: ffvaeove gani Fr,|’||se,l’chart,l’chart,ichart‘tl,l’EJ @ v
v B, 4hHome O\Search | ‘tBookmarks £ Foportsrn FUSCL FoOleg LU Russia LUIEUSA F Weather  »
“E]  wesLenta.ru: Vs wesH: AN, | o 3ak.gif (GIF Image, 67... |_¢38k.gwf (GIF Image, 67... 4 B3rb.qff (GIF Image, 65... | x
=]
=1
=
— =)
g =]
g =
a0 =
=
¥ g 42.11 g2t >0.3 ms
Wi 525 327 F1.5(8) os
1 { 0 527 86.2(1) D
n
3 E 1" T,
Rb

46 dh A 2 E2 | Dome
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Using GANIL isomer database in LISE++

B statistics 44sc =lolx|

4450 Beta+ decay [(Z=21, N=23) ;
. t1/2>1ms Q1(01) 21 Print
Qz (D2} 21 |
I:'lusﬁtle-:lmS Q3 (D3) 21 WAARM TOI
24 (D4) 21 - _
|:| 10ns<tl/2<lus Production Rate (pps) 2.9e-5 HhichlEly 2
GANIL isomer database Reaction Fragmentn File Save |
) Suw of reactions lpps) Z.9e-5
Color squares show CS in the target frio ) Isomer(GANIL) |
isomeric states presence in Total transmission (%] ————
cotresponding half-life region Target (%)

¥ space transwmission (%)

¥ space transmission (%)
TUnreacted in mater. (£
. LISE internal Unstopped in mater. (%) 100 =
isomer database. ik | o 2 v 2
Isomer gamma-ray rates will be
calculated by LISE for this nucleus
4sc.gif {GIF Image, 5841346 pixels) - Netscape =10l x|
ile  Edit Wew Go Bookmarks Tools  Window  Help
BﬁL - Foﬁrd - Rﬁd g%;% Ig& http:,l’p’www.gani\.Frﬁ’Iiseﬁ’chart,l’chj éSEar(hl ;ﬁft' v
EERaEl
: . . . “F] s Lenta,ru; Mz sasHn: o +4sc.gif (GIF Image... |£35k.giF(GIFImageJ... Itllgsn.g\f (GIF Imaq... I x
Information about the GANIL isomer database is kept in the
“bin/isomers.txt” file. Fields are separated by comma. One Line g -
per one nucleus. There are 3 fields to get a level scheme. 5 g &
Example: 386', 21, 4 é %’ i é 7113 8" 58.6(1) H
Web address: http://www.ganil.fr/lise/chart/chart/chart21/38cl.gif I e W
l 2 B+ EC (120%)
. . . . = 67.875 1 155.6(7) ns
First field: AEl; Second field: Chart index (11-54) * 2 A e
44 E 12
Third field: half-life (4*Green + 2*Blue + 1*Yellow) 218(:23 [kev]
January 13 (Friday}, 2006 - Separator Meeting % & A Z @ |ooe ==y




AME 8 properties: Wiew, Edit

AME 2 properties: Plots

Isomer Database %‘
& Element = N =
=[x @[ |2

I Beta+ decay

for this izotope

Current izomeric Tatal number of
gamma ray I 1 I 8 jeomer gamma rays
D atabaze |ndex I 28180037
W alue Error B Save
FZamma energy I Ira I AP A= =
|zomeric ratio 10 I AP 5
[level population) micro-
T1/2 | 2138E4 | TI0EA o og X i
Level energy I 2458 I 2 ket —]
J pi I 7+ [34] ? Help
| gamma I 100. I 11. &
b garmma I E1[+M2]
_ AddFecord |
b ratio I 0. I 13.
. Delete Record |
Converzion Coef. I 0.4 I e

Data zource INNDE

Show Structure |

(UserName IEIT )

c7 |

January 13 (Friday), 2006 - Separator Meeting

ratory fields
Z, A, Ey
IT ratio, L, T,
User Name

Selection from NNDC

* Z,A: no conditions

* 100 < E (keV) < 10000
* 100 < e (keV) < 4000
o1 nS<T1/2< IOOMS

NNDC 1752
Bryan Tomlin's thesis 44
Caamano, EPJA23 (2005) 201 40

GANIL JM-database 13
Daugas, PLB476(2000)213 4
Robisnon, PRC53(1996)1465 1

Grand Total (gamma-rays) 1854

LISE isomer database base (dBASE3 format) is kept initially
in the “bin/isomers.dbf” file. All fields in “char’ format.

Automatic record sorting in the database after “Add”, “Delete”

and “Save” commands.
basing on A,Z,E,.

Index is recalculated automatically

Database file size is about 360 kB. (in the LISE package)

Only users with administrative privileges can modify the
database in the “Program files” directory.

There is the possibility of a net database version.

Use arrow buttons in the right bottom corner to change
current isomeric gamma ray.
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[LISE++ 1somer database location (v.7.6.39)

Production Mechanism

| Databazes: Mazses, lzomers |

A0Ar(140.0 Metdiu] + Be - 325

I Heactinnsj‘ Energy Losz, Straggling;‘ Charge state

New tabulation field

— Mazzes
t* Databaze + Calculations DataB aze ||:| - AME 2003 [A5 j
£ only Calculations Farmula |2 - LDMHAT + shell corections [0.7.] j

Uszer's MaszsExcess File l user_mass_excess_2003.Ime Browse |

|zomer database

|zomer File I Whprojectehprojdhtemphlisehbintizomer. dbf

Path to the LISE isomer database

[T Make default / Ok | x Cancel

? Help
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68 Cyy 6ICy 0y MCy 2y 3Cu T4y S Cy 76y

LISE database limitation

negligible yield

. . NNDC
* Cu neutron-rich isotopes
* 38K isomer gamma rays | e
g y ol e 00 : =
. ERDAd- 3 34580 7* 21.98(11)
Isomer Database i o ] 54 e gl £ S — ©
& Element Z M s §g
= @#83g
ag K. 19 19 Hagioge
= < [ | St
o [
| Beta+ decay Bod e 2561 4T
— L SRGAARENT ene 3
far thiz izotope o
Current izomeric Total number of = 2402.4 2t
Qarnma ray I 1 l 8 isomer Qammma rays 2
Database Index | 387130037 E
Y alue Error B 2
Save il ! +
Gamma energy I ara I AP (= = \_ 7 1203 '
|zameric ratio I 10 I = %
[level population] il
T1/2 | 2138E+1 | 1TA0EA oo X it
Li =5
Level energy I 2458, I 2. ket - ?:‘g
J pi I 7+, [5+] ? Help E?é
| gamma I 100. I 1. i =<
b gamma I E1[+k2] sdd Frocord ¥ QT 4587 1t
(=Tela| | +
b ratic I 0 I 13 1 130.4\ +0 23.9(5) ms
] Delete Record | B+ EC (100 %)
Corverzion Coef. | n4 | nE . . g 3+ 7636(18)m
Data source |NNDE MI 38 E " T,
lzer Hame IDT <= || &l => | [ke¥]

19 19
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Cptions  Calculations  Ukilities 10

Settings
Hroneckile
Target
Stripper after Targek

Spectrometer Designing

zamma regiskration

Setting Fragrent

v-detector efficiency

Tune spectrometer For the primary beam

E Gamma detection

—[A] - Geometrical efficiency

[ Use [4] to calculate the total efficiency

One gamma-detector

" Distance to detector I 204 Cm
d
€% Geometical efficiency I 0726 &

{° Detecton suface area I 3E crn” 2

S

=101 x|

— Acquizition far Gamma

Delay = I 1] MICIOZEs:
Gate = I 10 microzec

Delay iz azsumed after arrival of
fragment stopped in detectors at the
end of zpectrometer

Feference line gamma per
iz bazed on I 0.1 'f"r"'ali'é?éi?

—[ B ]- Energy efficiency

l eff(x] = a*eRpl-b*log(x-c+d*expl-e™x]]

=k.e\
o Ul 3= 1.35905 b
v calculate the _I =|
total efficiency b=] 083523 J 1
c= I 592199 e= I 0269

Threshald = 100 ket

Tatal Efficiency = I 0939 x
at Energy = I 1330 =1

[T Make default

{r:‘_-\_ Efficiency Plat

o Ok X Cancel

January 13 (Friday), 2006 - Separator Meeting

Reference line

Gamma-ray yield is proportional to a
number of implanted fragments in the
telescope at the final focal plane.

Reference gamma-rays are randomly
distributed on time and on energy in region
0 -4 MeV

If G is the number of gamma rays per
implanted fragment then
R =G * Gate / 4000 [1/ keV / sec]

samima detertinn eificiency (=5

Gamma detection efliciency

Theashald 1000 ke
Energy sfficiency: a=1.30005, b=060523; c=5.921%0; d=1; &=0.269;

Efficiency [%]

1000 1400 1800 1200 2600 3000 3400 3800
Enargy [kev]



Calculation of y—rays yield

Only for 1somer states from the LISE internal isomer database

— |m X X X X
Y Y isomer 1 ratio Iy Yfragment SAchate Cdetect

EAcqGate - probability to be in the Y— acquisition gate
T,,, Length of flight, Fragment Energy,
Gamma-acquisition delay and gate

Eqetect - detector efficiency
geometrical efficiency or/and f(E,)

A survival of fully stripped 1ons 1n flight 1s not taken into
account for fully stripped ions

January 13 (Friday), 2006 - Separator Meeting



v—rays yield calculation result

k5 statistics 38K -0l x|
8K Beta+ decay [(Z=19, N=19] Analysis &
21(D1) 19 Print
Q2 iD2) 19
Q3 (D3] 19 WA TOI
24 (Did) 19 Ch .
emistry - K
Production Rate {pPpP=) 6.4e4+2 kd
Reaction Fraomentn File Save
SJum of reactions [pp=) 0.4+
C% in the target (xeda ) 5.71le-2 Isomer[GANIL
Total transwission % 24,660
(%] fast-access to Isomer [LISE]
Target (%) 99.1 .
¥ Zpace transmission (%) 10a LISE isomer database
¥ Space transmission (%) 100
Unreacted in mater. (%] 99,1 ';I
------------------------------------------- |
Isomeric states: gammaffrag=3.51e-07 IT=2.24e-04f=

E gemma T1& [mks] ITrtelg Efficien g-icgdate Result
37.8 2Z.198e+01 1.0e-01 0.00e4+00 2.68e-01 0O.00e+00

811.9 2.198e+01 3.4e-02 1.32e-02 2.68e-01 1.20e-04

B45.1 2.198e+01 4.0e-05 1.28e-02 Z2.68e-01 1.38e-07 information about isomer
1055.6 2.198e+01 6.0e-05 1.10e-02 Z2.68e-01 1.77e-07 - - -

1759.7 2Z.198e+01 6.0e-05 7.74e-03 2.68e-01 1.25e-07 gar_nma YIEId Flf_gl\f&l:l ISDtDpE
2009,2 2.198e+01 7.0e-05 5.34e-03 2.68e-01 1.00e-07 in the Statistics window
3327.4 2.198e+01 8.0e-05 4.97e-03 2.68e-01 1.07e-07 J
3457.8 2Z.198e+01 Z.7e-04 4,84e-03 2.68e-01 3.51e-07
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ZD-Plot  Databases Help

[someric y—spectrum

Block selection distributions k
angular distributions *
Harizantal (%) space distributions k Isomeric Gamma Spectrum (after FP_SlltS)
Wertical () space distributions k et QaB=bde VViu) + Be (500 um); Settings on 328; Config: DDSWDDMSMMM
Mamentum distributions k Flight Length = 35.5m; | Rates[15]: ITgamma=3.8e+01; Reference=52e-02; Fragments=54e+05
Energy distribution 3 Ref.G/F =0.01; Gammag efficiency at 1330keV = 0.939%; Acquisition Delay=0.0mks; Gate=10.0mks
Tatal Kinekic Energy distributions k Te+2 5 : J : : : : : :
Debug !:Iistril:uuti.cuns k forq | 7 184 2Nz 583 3
Eel:uulg |nFu:u:rr::atu:|n E 1o | 107 f
nyvelope plo - = ;
ek Reference line |
Brho selection plok E ]
Wedge selection plot i~ te-1 k ]
[someric Gamma speckrum g 3 B B2 E
= -
3 "
Transmission characteristics ﬁ 1e-2 ; O
o = R w0 843
Range diskributions = N
Charge distributions T Te-3 3
&verage Ionic charge plak - -
Cross Section distributions g 1e-4 ororcigs 220 3
. } E E = | gaBK: 1056 o 176 3K 3450
Yelociky after reaction = - \-‘\\R___—__- : 38K 9999
Welocity after reaction | TKE(Faor Fission) O 1e-5 k )
Flok Options -
le-bk Bhig: 1923
- 23 I 334p
- Mo 1056 24pgs 1980
le-Tk Zipg: § 0249
3 23\ 3800 ]
le-8 k
’Ie—Q; 24Ne: BOR?
0 400 g00 1200 1600 2000 2400 2800 3200 3600

2012006 14:25:29 Enerdg
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) } _ \ . .
- 4 :-i* Pl c e Ya -‘ a F (el - .‘ 9 lel | () z ‘ T~ | r z ] Ty
Eﬁy LS BRRN [someric y—spectrum: #Ca(30MeV/u, 1pnA) + Be(100um)
Settings on 26Al, Settings on %Al
o1 o Flight Length = 35.5m; 1™ Flight Length=355m
o PS5 o 00 Acquisition Delay=0.0mks ord Delay=100.0mks
Gate=10.0mks Gate=200.0mks
dp/p=5% 02 dp/p=5%
= pP/p=3'/ pP/p=o70
g = | a2 1056 — L s 5450 g mfek
E 24 HJ 3 fms 145 5 gaBK 1056 e K. 2458
E '>§ ; 20899
8 T :|
8
1e-6 Te-6 3
oo g 1923 ” 1e-T
v 23g: 3600 , ” ;
| 1380 Z4nJe: BOG2 ||I
0 400 3 1200 1600 2000 2400 2800 3200 3600 400 3 1200 1600 2000 2400 2800 3200 3600
Energy [keV] Energy [keV]
e . 43K 730 .
N Wﬁings onBAl ) {7 e e (Flight Length=0.0m)
light Length = 35.5 m{iei [ ofg oy 1y D€l1AY=0.0mks
w0 Delay=0.0mks fEJn S Gate=10.0mKks o =0
: Gate=10.0mks for0 L] w0 Ref GIF = 0.01
dp/p=5% T (dp/p=100% )
% 24 735 %‘ ;21
% é 2N 962
E & a2 Joze - K. 2455
; bl s 0000 BK: #3207
s [ 3
=k 2
4 f
% 3 £
S é
Te-6 %eferemc Z4per 1880 1e-6
1e-7
1e-8
800 1200 1600 2000 2400 2800 3200 3600 1] 400 30 1200 1600 2000 2400 2800 3200 3600
Energy [keV] Energy [keV]




=101x]

dE-TOF Monte Cario)|

44Ca (80 0 MaViu) + Be (100 pm). Sattings on #3341 Config: DDSWDDMSMMAL
dp/p=5.07% | Wedges: 0, Brho{Tm): 3.2630, 3.2820, 22630, 2.2830

Fragment;Isomer

* Fragments

E i - - : \ $ ’ e
: ] ¥=168
o ; . =0
i~ Fragments in coincidence with &ny Gamma fﬂn

' Ok anru:el

=]
=

Energy los :5 (MeV) JFP_PIN/
6
A \
H
g
§
§

=
e <P
160 g e
-
" Rl i ooiEBg
20“_:.._ e ®
14 iy —diige— B
@ it —

790 310 330 350
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136 e (140.0 MeViu) + Be (500 pm); Settings on 1%Ag; Config: DDSWDDMSMMM
dp/p=1.35% ; Wedges: 0; Brho(Tm): 4.4497, 4 4497, 44497 44497
constructed from TOF and dE1 measurements **
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Chasericllise pp_76\spectres\303d\igamma_gate2. spa
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Projectile fragmentation: new option for momentum distribution

Projectile fragmentation

[ Fragment velocity J Momentum distribution § Cross section, E scitation energy and etc

I T13E=e140.0 MeVdu] + Ta -» 12349

— Fragment welocity

 Constant V fragment /% beam I_I— Terminal relation % b been used in the program I 0.933

Welocity after reaction can not excesd

{~ Calculation -2 [.Borel et al, 2. PyhsA314[13231191] fragment velacity fram twa-bady reaction

" Calculation - B [F.Rami et al. NP4 444(1385)349] kinematics [0 degrees]

¢ Calculation - C [0.7arazoy, NP2 734[2004]536] Azzume symmetric velacity distribution
v around Aprajectils £ 2

i Calculation - D [from bwo-body reaction] [t iz imparkant far ght fragmentsz.
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