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£3,3E86MeV /u 2C%, 84MeV /u F122MeV /u 2CH1, 35MeV /u ?C, 15, 25f145MeV /u 2CH,
44MeV /u *CP,8—46MeV/u “Nel™ %%, J T H £ 4 i AP REE S FREES &, K20
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2.1 AENREBE

FEE Y R T 1 *C+Cu B 9 N> Na B As H39M U ER AR E B E
B A AT R HARHE R Z TIANR 1 R LB HAEX R AE R 2 20100 ERH ¥ 3047 &
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F1 20—46MeV/u "C+Cu REPREMERBEE (107 m)

ANSTRER /MeV eu! AL
W _ =%
20.5 24.0 27.5 31.1 34.8 38.5 42.3 46,4 %A
%Na 1.1340.09 1.2940.11 1.5140.16 1.6140.14 1.73+0.14 1.81+0.17 1.9840.17 21.5-.0.i5 C—
Mg C.0840.04 0.1342.03 0 14460z 0.16+0.30 C—
HCpe 0.65+0.06 C+
29 0.4440.14 1
YA 0.2040. 03 3.3240. 08 0.7640.54 0.7040.13 0.8240.12 C—
2K 0.6940.12 1.2840.12 1.7640.19 2.7440.27 3.4740.35 4.0940.43 4.91+0.48 5.5440.56 |
$K  0.1640.02 0.3140.03 0.5340.04 0.8040.08 1.1540.07 1.4440.10 1.6440.09 1.84+0,11 C—
“SeE 0.7940.10 1.5340.21 2.7140.33 4.1340.60 4.56+0.44 5.4740.62 5.9140.61 6.49-0.66 I
#Scm 1.9940.14 3.8140.27 6.0740.45 8.9940.65 11.5+0.69 13.440.91 13.840.82 15.740.82 I
#Sc 2.6740.18 4.6740.33 7.0140.53 9.47+0.57 12.140.81 13.640.97 15.241.00 16.6+1.15 I
98¢ 0.7940.10 1.592-0.16 2.5040.41 3.3940.33 4.2240.44 4.8340.50 5.6140.62 5.66-40.55 C—
5S¢ 0.1740.02 0.3440.05 0.3940.09 0.6640.09 0.7340.06 0.8140.08 1.3140.08 0.97-0.07 I
Y 6. 1240.35 12.140.69 19.4+1.00 24.14+1.60 29.34+1.70 32.241.90 31.4+1.20 34.0+1.80 C+
#®Cr 0.1140.01 0.2340.02 0.41-0.03 0.59+0.04 0.80+0.06 0.8440.09 1.03+0.07 1.0240.08 I
9Cr 1.8341.35 3.0040.37 7.8241.20 8.50+1.19 7.15+1.32 7.454+1.11 7.22+1.51 7.3240.87 C+

MCr 27.7+2.80 44.44+4.20 63.0+5.90 73.2+7.10 79.7+7.80 83.4+8.50 78.947.90 79.5+7.90 C+
Mn® 15.7+0.64 25.941.20 31.14+1.60 35.2£1.50 35.641.40 35.441.60 33.94+1.30 31.841.30 1
2Mn™ 2.00+1.27 3.57%£1.10 10.9£3.20 8.47+1.58 6.72+4.40 3.2840.62 5.13+3.76 3.93+0.69 C+

52Fe 0.0840.01 0,1740.02 0.2840.03 0.354+0.03 0.40%+0.05 0.4540.05 0.4340.05 0.4340.04 I
Mn 48.2+4.60 62.446.00 65.445.60 67.2+4.60 69.94+6.80 71.1+7.50 68.51+6.90 65.44+7.40 1

%Co 2.9940.17 4.05+0.21 4.73+0.27 4.93+0.28 4.64+0.23 4.4410.27 4.20%0.24 3.9940.22 C+
Mn 4.93+0.40 6.42+0.49 6.894+0.50 7.60+0.66 6.92+0.56 6.90+0.70 6.624+0.58 6.47+0.54 C—

%Co 25.7%1.20 31.54+1.30 32.4-+1.90 32.4+%1.20 30.4+1.50 28.3+1.50 25.8+1.00 26.24+1.20 C+

SNi 0.1040.02 0.094+0.03 0.06+0.05 0.14£0.03 0.1740.05 0.16+0.05 0.13+0.05 0.214+0.03 1
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AMiEH/MeVeu ! ki
¥R JUAR
20.5 24.0 27.5 31.1 34.8 38.5 42.3 46. 4 Ay

%Co 89.3+6.20 101.6+7.0 92.5%5.40 95.5+6.60 89.446.40 83,1+6.90 75.9+8.20 70.6+5.30 C+
Ni 2.28+0.13 2.71%0.15 2.674+0.15 2.81+0.16 2.88+0.17 2.54+0.17 2.42+0.15 2.39%0.14 C+
58Cof 115.6+11.0 121.+11.6 114.0%£10.9 106.0£10.2 101.0%£9.90 94.3+9.40 89.3+9.00 84.84+8.60 1

9Fe 2.23%0.17 2.59%0.20 2.81%0.27 2.8340.19 2.81+0.23 2.85240.23 2.34%0.17 2.8540.24 C—
0Co 22.8+1.80 26.6+2.90 24.4+2.90 23.7£3.30 29.0Fx4.50 22.1+2.50 29.7+4.70 26.0+2.40 I

0Cu 21.0+3.90 18.9+3.00 19.1%3.50 16.3+2.30 11.34+1.60 10.2+1.30 8.13+0.74 C+
S1Cu 74.64+3.10 67.2+2.90 63.0+3.20 55.7+2.80 52.4+2.30 48.2+3.00 43.3+2.10 40.0+1.80 C+
82Zn 12.41+0.60 9.99+0.48 9.324+0.43 7.96+0.48 6.79%0.34 6.0940.38 4.8440.23 4.22+0.27 C+
63Zn 74.3+9.20 56.4+5.20 50.2+14.8 39.8%4.50 30.449.20 20.9+£6.60 17.4+9.10 12.0+2.10 C+
6Zn 97.2+10.0 65.0%6.60 45.744.80 32.2%4.10 27.3%+3.00 20.1+2.30 15.1+2.30 12.5+1.40 C+
86Ga 26.2+0.90 12.3+0.70 7.28+£0.90 4.19+0.28 1.86%+0.19 0.93+0.13 3.72+0.60 0.784+0.27 C+

56Ge 1.05%0.20 CH-
7Ga 20.0+1.00 8.49+0.45 4,54+0.28 2.574+0.28 1.70+0.14 0.71+0.10 0.46+0.05 C+
%9Ge 3.33%0.19 0.80%0.05 C+
""As 0.4940.06 0.23240.03 0.14+0.03 C+

EC—HB P FERWEBTHLCH N Frb R R HLT WG,

EHAERENEATLHES Cho FIREMN A MBI, M FEHEE R H25MeV /u BT, &
S I6 BT A £ 17 % 70 Bl N AR AT FE ~ 35MeV /u Fl ~45MeV /u FdTRER T, K29 1/38 Bfi
RS 20 % 2o A, 1T BLTH IR 25 K F 30 % MU ANBI15 96 o aX 7 B AR AR & 4% A BB T I 1 45 SR 70
cho W &5 RF SR,

2.2 BN

E LI E T K EAZ R B, fHEﬂ‘]D%Jiﬁj&ﬁE’ﬂfﬂw b%’%waﬂ'#ﬂ.u%ﬁﬁ‘ﬁ
Gy R 285 | N LA 43 AT PR EOR AR T R I 2 2 K @y AR I 5 O B O e SRR T T A
AT, ﬁZ&’UtHTEﬁﬁﬁiﬁmé“ﬁ:tmﬁ?%ﬁmm‘iiﬁéﬁ» o, BIHA=48MA=56W0, 2
S N RS A B LB Z,GD &1 Z,(A) =K, + KA+ KA 51X B, K, K,
K, ¥, A NREEKIE K MK, fEREEH.

£2 20— 46MeV/u B SIS ERANSHK

Mt B K,
it % p
/MeV % i HOIX a4 K, K.
|
u (07) 24—44 46—48  49—52 54--57 58— 60 61—71
A=r58— A= 62—
20.5  0.498 —0.02 0.0 0.0 0. 05 ¢ 58 — 6D ( 62 =71

- 0.05 0.0

A= 49— 55) (A=56— 58 (A=50- A=62—
24.0 0.497 —0.04 _0.03( 49 — 55) ( 56 — 58) ( 59 — 61 ( 62 — 71D

0. 04 0.0 — 0.08 0.0
27.5 0.490 —0.02 0.04 0.04 0. 05 —0.10 0.0
31.1 0.508 —0.02 0.04 0.0 0.03 —0.08 0.0

0.479 —2.15X10

34.8 0.520 0.0 0. 04 0.0 0.02 —0.12 0.0
38.5 0.515 —0.03 0.02 0.0 0.02 —0.08 0.0
42.3 0.526 0.0 0.0 —0.03 0.0 —0.10 0.0
46. 4 0.529 —0.03 0.0 —0.03 0.0 —0.12 —0.1
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20—46MeV /u "C+Cu [T I B 5 57 HL A7 20 A0 Bl 2078 T 1o by 1T L, S0 900 5 9 7= 3
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(&) €3 () (h)

SRS R/ 107 m?

E1 20—46MeV/u 2C+Cu [T R () B 74> 7 it &8
ASTRER/MeV u—t:(a)-—20.5, (b)-~ - 24.0 (¢) - - 27.5, (- ---31.1
(e)—34 &, (f) —38.5, (g) ——142 3, () —-46. 4,

2.3 BMEFESH

A R AR R B R TE 2 N E 20 R E B AL W, ARA
SHRE R C B S AHEE A A, SRR S A SO RO AL (HEE B C BT A M R A1
s R B4 A A U A L W 6 R R B A B A S A A RE B T R T B
e, X R E AN RN RS2 EE S 2R A NG TRk,

WR R HRHE, AT AP R B A JREBHKR AA (AMA = A — A, HP A HiEg
JRE6OM R AR TET<< A <STHEBEXMARERZR. & TASBZREER T RS fAHE
FIANF3, FIFRIAT I, B 2C BT A STRE R A B I, B A B & AT, P R ER K
A B SEL XRPARSNELTRE TN FEERSHEARE NS B TR KR
BHK RITHEFEM Cho FM TAE—HE 37T A <STZ HFATIEBBE G HREH, TR
PR o AT i RS B X A SR BE S A G B B A BRI T 3 A0 X A Cumming F R —H,
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BEC
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20 40 60 20 40 60 20 40 80 20 40 60
A
B2 20—46MeV/u 2C+Cu KN R BF=H S i
AHEER/MeVeu1:(a)—20.5, (b)>——24.0 ,(c)—27.5, (d)—31.1,
(e)——34.8, () 38.5, (g)——42.3, (h)——46. 4,
*3 20—46MeV/u "C+Cu K TR
2C ASER SRAE/107%m? -3 R DR ES — TH A RE
/MeV-u! R it fi v AA mmee /MeV -y !
20. 5 2.1340.32  7.49+0.37 59. 3 4.740. 7 32+8 1.6240. 24
24.0 2.2140. 33 2. 4440, 37 57.7 6.3+1.0 2747 1.7840.27
27.5 2.24+0. 34 2. 40+0. 36 56. 4 7.64 1.1 2446 1.9540.29
31.1 2.1940. 33 2.35+0. 35 55. 8 8.241.2 2145 1.9740. 20
34.8 2.0240. 30 2.3040. 35 55.1 8.94+1.3 1744 1. 99=0. 30
38.5 2.1040. 32 2.2640. 34 54.4 9.6+1.4 16+4 2.0620. 31
42.3 1. 96+0. 29 2.2240. 33 53.9 10.1+1.5 1444 2.0740. 31
46. 4 1. 994-0. 30 2.1640. 32 53.7 10.3%+1. 6 1443 2.0640. 31

HE2PHRELE A=30— 71 EANRESFRN, BRSAFNEERER TR
NS or . A <SOWFHAEBEN, BAZXH YR _EEELERRLETEM K
A Kox FUOUR I M S B H SR N BTE R B R H RSB, 4578 FE3. AE3TEE,
B EESTEREI0NAS B 0IFE LR AN A R B P R T 5700 5 R R AU B 5
BB FE K. LR REAF G ZB R, HELT. SMeV/u bF — M AR BHHR K EH
BASTEERN, LRMERHMF ST Cho FNERIFEE.
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2.4 SRBEMAFZERBNILE
118 7F 44MeV/u 2 C + Cu H0

46MeV /u °C -+ NbU By BF 52 o, 8 F F 48 ) o
SHRABMRA MR T ERGR A F |

SERATEEZMeV /u *C+In BFLH07, F s -

ROH G E MR, KRS LR L

A A R AE S 5 R Ll P L

R SO B R R TR S R A .

7% 30K F B A 1k s AR AL ) Monte-
Carlo GEMINI & F 4+ 8 7 24.0,31. 1,
38. 5f146. AMeV /u C+Cu # JFR & 4 4 .
FETHE BT A 0 S BOR R IE K BREEAL D3
HERBIW . RPN T EHTHETES
MR KANBMPHMARE AXRESAMERHTEE S ERERN KB R TE B
F4aT W, B F & BRF, XHZEAWEATAREX ARREREHER FRYFTER
BIR BB AR T SRR IK A iR A B R FOH ST TR AR 00, B 5 SRl .

4 20— 46MeV/u *C+Cu BLEZZE GEMINI B2t H b B s Ath &8

F,‘uc/MeV su!

3 ASEueER S SR N BE KRR
© 0 K o KR MR HAE,

AR /MeV-u! BXAHR/ h BOHOE RE/MeV
24.0 45 151.0
31.1 40 191.9
38.5 30 227.3
46. 4 30 235.8

B4 20—46MeV/u?C+Cu B A LR 5SS H R B
O NI A MR HE.
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2.5 EEREHTFHHAGE

MR AR RSB0 AT UAGTC BT/ Cu BRMEEHAERE S RE
B P HRREE, E5 NS sh B LR ARG E—H, BEOR T Hr 8 M6 F RN
PLH A R B AR IR SE 28 & KRR, "C B/ Cu BEM B BRERNE & 25
HFHRBOCHME EREE BB AT RERRKG THEFEREE S RATY
FEFNATHEMNERBRTHRER A ZE#—PRENTEREGERX TR TIIRNY
THEENIMeV, FHERE G RENMEEMZH P T RTFAEBTX, IEREHRES

ZHEMTHMEE. CARERS NRBE>ZH 5
HBINTHMEENXEEARTE mEsTR, L 25

EEAAEBIMETHMEE ERERMERE > 22F
BT, M R IE8 MV |

B WK BERA AR, TS M THBERREY

2.OMeV/u, H S FRME T =4 oMeV. M GHE 1

i 5 T 18 B 9 T K 80K BE R B 4 49 18 B Y oL L a L
TH R RETRS 2021 % , (B0 7E B 5 BT R 1 S IR 2 22 P

WHEA.
Bs "CAStRER 5 TFHHREN KR

B0 R, B2 IEEZE T AR R S TR AH B HIRFL Al VAX-83502 {5217 A
BN BARE T REFH TR, R REIIHEHE.
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MASS DISTRIBUTIONS OF RESIDUES FORMED
IN THE INTERACTION OF COPPER
WITH 20—46MeV /U "C IONS

SUN TONGYU LI WENXIN WU DINGQING LUO QINGZHENG
SUN RULIN ZHAO LILT YIN XINMIN JIN GENMING

(Institute o) Modern Physics, Acdemia sinica Lanzhou,73000C)

LI ZE JING KEXING 7.1 ATNHUA

(China Institute >f Aiomic Energy,Beiimz,102415)
8y J

Gross sections for 39 target residues from the interaction of copper with 20. 5,24.0,27.5,
31.1,34. 8,42. 3 and 46. 4MeV/u ?C ions have been determined by nuclear chemistry tech-
niques. These data are used to obtain the charge distributions,the mass yield distributions and the
mean excitation energy.

The experimental mass yield distributions are in good agreement with those calculated from
monte-carlo GEMINI.

Key words “C+Cu r-Spectroscopy Mass yield distribution Sequential binary decay

model



