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LM T SIBFFE RG] LABRI BT SR H0a] T 2835 B i O A BB SRR i B F — BT i
REEEANBERNEL, TAABTFTREFRASHOER. ZSNEEETR
Eh LMT SRR =3, MAERAAXE, WIREARSE LS Tk &
A, EFLMT MARIREEFELRANERAAXBHEREMN Y, TEEE
BERATREMPEIEREKNERT FSRESPRBEOMHEIEN, JHURT & XY
H A AR TR B v . 82 A ST o B PR A B AL B e A T
LMT B985, BN% s A B s A ZMA, AZRLHE, 0B R BT LA
BRI 2% B A PR A

FEPRERTH CoMEERS, ARGHLEFEHERE LMT 28 A2 HRiE. &
RERAT4E 86MeV /u Fl 22MeV /u'?, 35MeV /Y, 15MeV /u, 25MeV /u F145MeV /ld,
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M LMT BIRGRY, R TAERRR - FREHEARTE 20 — 46MeV/u i 8 MRk
BER "C+ Cu REFHIR T LMT. NS BUERIKTY LMT KXRBERE
FERAERGE T 1, ASCHGHE R T R BB P ORI B R BT R SR.

2 £ B

F AR B - B EBREANE "CHM Cu HEREFNE T BB, B4
1 8 K Cu i RIS 5] Mylar dcE B B Mylar BEREREAA L. MRS A F B
RETWER FHRKE HIRFL L#1T. $HRASEEN 4TMeVu W 2C BF AT
Mylar )5, 8 H Cu P04 M PRI N 46.4, 42.3, 38.5, 34.8, 31.1,
27.5. 24.0 #120.5MeV ¥, SZESSIBRELECH [7] E T HGE.
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ATAELE T M 2Na B "As 3t 41 MRSTHERE, MTHIKBIAE, BRTS
LMT AXH FW H (REERY TR THHE), XEF ARBIER AR Pl ER
P S EAREEENBE, W A CuBEE. R1HETSAREEHEETARN
FW {H, AHRENGERE, 8 ) 500, ETMESHAENRFRE. 5
BR[4, S] AL, FW ERIBSRFEHNSY, FHARSHEENELRERT, 90% K
FBRETE £ 15% EEKN, MEKXT 20% HEER 54 10%. FEEDL, ATHERA
HC BT R MIRE KRB EE. _ .
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T=HEZA, EPREBTFRNP, ChoZ ALK TILATE o, B2 GHEEY,
BT R B FEREAR 24 K Zh B 548, R BUR I BORLF & S0 R o 3 B 1) 5% Wl 1]
Plaws. Bk, EXMHEET®HEZE, NFW EMERR v, £ Pienkowski % A
fE¥Ne+ Cu KRNHR PRI T v, BITES. 1A, EPERM P RELER R
WEBMERBERPREEL F/B YK (BBAEY 1004Y). B4, ERXEHTY
RBEIMREX, A Northcliffe—Schilling FISTRAERERDY, ¥ FW EH SN EE R
RRBIERTIT FREE v, — DS EFMIEM. & TAEME A Pienkowski S A
BHET S AMEHEETRENERNRNEE v, RENEWEESBREEREES
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FIRBREE LAEREREETENEZ P ENZ TR, IRER 4, (B 64) 548
BRBZE: Ad=A,—- Ay . EIPIRHERERNIIEN FW 58 o, [l 5N RER
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F1 20— 46MeV/u C+ Cu REPREMAIEFYR B E FW H

&
FW\E! 50 24.0 27.5 31.1 34.8 38.5 42.3 46.4
B
¥Na [5.7510.83 5.5010.76 5.7910.94 6.0410.93 5.47+0.78 5.311£0.86 4.6210.64 4.5710.65
BMg 4.2810.98 3.8910.86 3.6610.72
YK |2.82+1.4 2.5910.42 2.4910.41 2.51+0.53 2.5110.43 2.6410.44 2.2270.35 2.10%0.34
BK  12.7540.56 2.5810.44 2.69+0.31 2.48+0.34 2.23+0.22 2.23+0.22 2.11%0.17 2.01%0.17
g [1.5040.48 1.70%0.57 1.39£0.25 1.28+0.31 1.47+0.28 1.41£0.27 1.44%0.25 1.56%0.27
g8 12.0040.39 2.1310.41 2.0410.53 2.1410.50 2.19%0.38 1.96%0.33 2.01£0.31 2.06+0.45
H“gem  [2.3840.25 2.3530.25 2.71£0.31 2.53+0.28 2.2830.23 2.29+0.24 2.08+0.19 2.05%0.21
%gc  12.50+0.27 2.49+0.28 2.75+0.31 2.6410.27 2.41+0.22 2.35+0.25 2.23%0.23 2.04%0.23
8¢ [2.6610.46 2.5610.41 2.3210.46 2.5610.38 2.4610.38 2.1410.34 2.21+0.34 2.10%0.31
*sc 2.4310.81 '2.76£0.78 2.2240.32 2.30£0.31 2.2840.25 2.20%0.29
By |2.2410.21 2.2610.20 2.4110.17 2.49+0.26 2.2510.20 2.1110.19 2.19%0.12 1.83%0.16
Ber |2.1510.39 2.22+0.31 2.42+0.26 2.6210.25 2.1010.25 2.1010.33 2.04+0.22 1.98+0.23
“cr 2.001£0.61 2.08%0.51 2.10%0.60 2.13+0.48
Slee [2.2240.40 2.23%0.32 2.5410.30 2.4510.36 2.25+0.33 2.13£0.36 1.99+0.30 1.8510.28
Mn# [2.3040.15 2.19%0.16 2.5110.17 2.4410.15 2.13+£0.13 2.06%0.14 1.81+0.11 1.71+0.11
S2pe 2.09%0.39 2.35+0.33 2.2710.65 2.0410.35 1.8410.29 1.8210.29 1.68%0.26
“Mn [2.3740.35 2.3310.36 2.4310.29 2.35+0.26 2.1110.31 1.9110.30 1.66+0.21 1.52+0.25
3Co  [2.2940.19 2.18+0.20 2.16+0.20 2.2310.24 2.0430.17 1.7710.17 1.47%0.13 1.34%0.14
Mn {2.3410.28 2.2310.25 2.1810.24 2.0310.30 1.8810.23 1.61+0.23 1.4310.20 1.28%0.18
%Co  |2.13%£0.15 2.15%0.15 2.21%0.14 2.0530.12 1.84%0.14 1.65%0.14 1.47%0.09 '1.27%0.10
Ico  [2.1840.23 2.03%£0.21 2.13%0.28 1.85£0.21 1.70%0.19 1.50%0.24 1.32+£0.20 1.27+0.14
SINI |2.3740.23 2.27+0.25 2.40%0.25 2.26%0.20 1.75+0.17 1.62%0.18 1.42+0.15 1.2530.13
%¥Co  [2.0840.30 1.94%0.28 2.00%0.28 1.79%0.26 1.52+0.23 1.33%0.20 1.12%0.17 1.03%0.15
¥Fe  |1.99%0.24 1.7610.34 1.65%0.21 1.56+0.16 1.39%0.30 1.31%0.19 0.91%0.18 0.94%0.22
%Co  1.92£0.26 1.6510.65 1.6010.83 1.0810.21 1.0010.38 0.9410.34 0.99%0.16 1.14%0.37
QCy  [2.13£1.17 1.6810.35 1.6010.68 1.41144  1.1310.36 1.11%0.25 0.87£0.17
81y [1.64%0.11 1.29%0.15 1.31£0.11 1.10£0.10 0.91+0.07 0.74%0.07 0.60%0.06 0.55+0.06
827n  [1.7240.12 1.7820.22 1.29%0.13 1.10£0.11 0.97£0.09 0.73£0.07 0.64£0.07 0.59£0.09
Zn - |1.4410.33 1.1710.18 1.2510.49 0.61£0.20
%zn  [1.66+0.25 1.38%0.21 1.13%0.18 1.02+0.18 0.7410.15
%Ga [2.1740.15 1.84%23  1.55%0.22 1.14%0.14
§Ga  |2.20£0.17 1.71£0.15 1.72+0.15 1.41£0.16 1.05£0.20 0.97%0.18
MAs  |2.2240.39 1.76%0.31
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KRR P, S ERRBR P EENFEE LR g, XA B R g E
R EE TP OB Y R SRR S B e,

FPREH RN EEREESB LR EX AR, o aEE T RERH
e, MERER Am MBKEEE T U EEFARTEEREMN 0° 7 Mk, Hit, 3
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2. FET Am{E, W C BFH CuBHUMEERE
BRGENFHEERNESHER Aoy M AmZ %, °C
HBAEARENARES BRI NBRAR EE o> I G
REFHREBNRR, L. BRp-RE—ERTE
BEACCEFH CulBENTHBNRAEENE, B
REAHAEETEEEN P OMERY LMTS, 2C+
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il REEZE: 20— 46MeVa CEFH Cu HEMAR FRAB R i BB 17
%2 C+CoEEPEEREEITNER

Ei o))" /veN Am 7 P /Peam P74
(MeV/) () (GeV/¢) . MeV/e)
20.5 . 0.80£0.12 2.7440.41 1.81%0.27 0.77£0.12 151£23
24.0 0.7410.10 3.5310.48 1.79+0.24 0.71£0.09 149120
27.5 0.7240.10 3.7910.53 1.86£0.26 0.68+0.09 155+22
31.1 0.67£0.09 4.4310.60 1.82+0.25 0.63+0.09 152421
34.8 0.59+0.07 5.4310.64 1.67%0.20 0.5510.06 139+ 17
38.5 0.55£0.07 5.9110.75 1.63£0.21 . 0.51%0.06 136+17
42.3 0.51£0.06 6.3910.75 1.57£0.19 0.46£0.05 131£15
46.4 0.45+0.05 7.10£0.79 1.44£0.16 0.41£0.04 120+ 13
4 W ®

REEEE FRED, FHELTNEEBNSBERN SEMES. YRLEBEERT
FELNLZYA SMeV /a 2)a, MR TIEEEM LMT. FEE A GBI T RA X 1
m, % LMTERIUEL TR REFERGNTRENELRER, #HX LMT 5 H
THEHERARXER: ,

Puloen=—0.092/F 4 +1.273, (1)
FEMAHES FRMIJLFLXM. JE 3T
PUED, ATHEEC+Cu RNPWMERHEY
LMT HWEEEAS C B FHEERIMMELET 08
B HRETHNERL RGBT EHREE, R <
THM LMT SEBERKEBXER. Kplwash <
FERMUBTA TAEPHERR T, HAMFIBN o
FTRAREERMFS. B—hE, #1668
BIMLER L Ne+ Cu R P RABKAR LMT 7 Ayt
B EZHAANEEFRE Cu BN, BBWE '
HIERBEENAHIE. SHNRKINERE B3 moassBesS5Asmgms
iV =p o un ’ ‘ BEMEE

X LMT BEGE THEFEMNTRLD, R ARONBRER; KOANAER;
TR E MG TFRENSREEEETORE  ZURY NerCutiZBER1.
W, REFHERERNERESEMASETEBNEANESBAEHELEERE
WM E B, BT - LMT BRKE. IMBRKITEBNRENBREF
BB REBRERAEFREKER. "C FUN AU MHEERF, YFREEREN 35MeV/u
i, BMASREEFEBNEAEZRXT 200MeV /c BIHER Y. Cho ¥ A% 2C+ Cu
R B BB RS M ERE TN R K AN E R 142MeV /e, BRK(E
R F4 23MeV /u 4tV HETABIMETESH LMT, SAET AR DO
MR EYHE. £ Ne+ Cu RN H, Pienkowski ZA#EH, T HPLOME, BMASH
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BTHBHNRUESEAEHFERA RN I IMeVau BEBIHK A, HKAMHENR 140
MeV /9, AT, IEWMAE 4 gy, MAMERLELE 27.5MeV . u kb, W EHH
i EBREEEE N 155MeV /e, NMEIEH, BRAEHFATRE.
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(Ei= V)V/YMeVV2. y-12 E; - Aj'/MeV . u-1

K4 SMRERBHOSEDERSHITHEHEE Bs FORETESGRELEFHER
%ﬁ\/—(ll;__yc)'/? KL R
ERRHFOMBER, TENAHRBESE,
BN EETESER.

EAETHBRERNAR LMT XK R, FIMBARER, F/RZESF BB
MPAFERPLEIS. & T/EERB FERHET °C 8 78 Cu HE/EAK LMT, 7£%
[ETTAR R SE, HRPSHTEARSNFEERED, HTHERLE 4 SR
¥, HEEREMHTIRME BAEMKEX, ERHEMEIUFRLRER, BT
27.5MeVauJE, HHREERESEEBERL, XONEISIHHEBH LY HED.

MLMT E‘J;&9&&%7Uﬁﬁiﬁi?ﬁﬂﬁ*ﬁﬁi#‘?ﬁﬂﬁﬁ“?\?ﬁ%ﬁkaﬁ
Jastrzebski A F B R AR EX

E* _ BT
Ecx =K Pream ’ (2)
REEREBEEAENBARE, K AHWARK BEZARRERITRE, K HE
0.7— 0.8 #EA. Cho ¥AMREIEZHFAMBBR, EH AmBEHETESRGH
KEEP. 1 Pienkowski % AU FIA B GLE T XA MU R !
1

E*= -2— U'}'/ava,amAT-i-Q, i (3)

Ho,, W CETFEE, 4, KRR, 18 QHENH#FFRIARE Am B BHETF
BAkik. R LERYE, FRMFRIIBEERELBREERL Q) RXIHEERAYE
5% — 20%. EHG)XNITBERES, BARBEERTEEMEN, YERFHEEET
27.5MeV /u BY, BRBBBTHEA, HFEHHELA 173MeV. BE FREABHRTREELD
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KRR AHER S b, AREHELHET, MABIEETF 2.5MeV, HETFE
BERTFHEY 4. 5MeV. RITEBEE R "N+ Cu MUK Ne+ Cu [ B I 2 # 4 #
W, mEER R, XF2C, “N M ®Ne BFH Cu WAHEER, PLOMBEERTEEE S
RAMBETHARREILE KX 5.

B HIRFL 2RE T AR AR SRR 4 T R m U R OF, BB Z IER
BAE y BEREOOREA y i H B G TR BIRRAE.
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Study of Recoil Properties of Target Residues From the Interaction
of Copper With 20 — 46MeV /u *C lons
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Abstract

By using off—line y—ray spectroscopy in conjunction with thick target— thick
catcher foil techniques, the mean forward recoil ranges have been measured for
the residues produced from interaction of copper with 20 — 46MeV/u "C ions.
From these data, linear momentum transfer for central collisions has been
extracted. The linear momentum transfer per incident nucleon attains a maximum
value of 155MeV /c at approximately 27.5MeV /u. The maximum excitation energy
of the composite system is found to be 2.5MeV /u.

Key words 'C+ Cu, E,=20 — 46MeVu, thick target-thick catcher foil,
highest nuclear temperature, linear momentum transfer in central collision.



