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A sample changer system

— sutomatic measurement of neutron capture cross sections —

Tokio Shoji, Motoharu Mizumoto and Yuuki Kawarasaki
Division of Physics, Tokai, JAERIL
( Received February 6, 1975 )

A sample changer system, using an on-line computer USC-3, has
been developed; it consists of three sample changers, control circuits
and on~line computer program, Automatic measurement of the neutron
cross section is possible with this system. In this report, the case
of neutron capture cross section measurements with a large liquid
scintillation detector is described. The control circuits are of
the NIM module type, and major components of the circuits are TTL-IC

( transistor transistor logic-integrated circuits Y.
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A CYCLE OF THE SAMPLE CHANGERS

osition no. 1 2 3 4 5 6
kinds of Sample Open  Reference Reference Open  Sample
measurements Bkg. Bkg. Bkg.

( S0 ) (0o0) {(RO) ( RB ) (0B ) (SB)
gsample chan. 1 ocut out out in in in
sample chan., 2 in out out out out in
sample chan. 3 out -out in in out out
detector Cap. Li-6 Cap. Cap. Li-6 Cap.
next changer 2 3 1 3 2 1

Bkg. : Background measurement
! sample changer no. 1 {Background sample changer )

sample chan. 1
sample chan. 2
sample chan. 3

Cap. : capture

: sample changer no. 2 (Sample

sample changer)

: sample changer no. 3 (Reference sample changer)

tank

Li-6 6Li-—glass scintillation detector

in : sample in

out ¢ sample o

ut
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NEUTRON CAPTURE EXPERIMENT ON-LINE PROGRAM

START

MIT/17 |

READ PARAMETERS FOR MEASUREMENT |

{READ PRESEI COUNTS EIC. |

SET PARAMETERS
CLEAR COUNTERS AND MEMORY

(SET POSITION OF SAMPLE CHANGERS MANUALLY |

FIT/17 INTERRUPT

—B[q——i  MEASUREMENT

START

READ POSITION OF SAMFLE CHANGERS ‘I T DIGITAL IN PUH

THROUGH DIGITAL IN-PUT

e
|

[START MEASUREMENT | {INTERRUPT
—> TIME CTS. INCREMENT
A MONITOR CTS. INCREMENT
B MONITOR CTS. INCREMENT
«<————— HALT
MEASUREMENT END

> s
—— 5" PRESET MONITOR : MONITOR
-

I_m_'t/l?l

[STOP MEASUREMENT |

TWRITE DATA ONTO MAGNETIC TAPE |

|

i RESET COUNTERS |

|

| NEXT SAMPLE CHANGER MOVE |

DIGITAL OUTPUT TO
CONTROL INTERFACE
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[INTERRUPT]

LEVEL 1 TIME CTS. INCREMENT
LEVEL 2 TYPEWRITER
LEVEL 3
LEVEL 4 —— CHANNEL O PUSH BUTTOM 1 =7~ FLAG 1 MEASUREMENT START
—~ FLAG 2 FIRST MEASUREMENT START
— FLAG 3 HALT
— FLAG 4 MEASUREMENT RESTART
— OTHERS BACK TO INT.
— CHANNEL 1 ©PUSH BUTTOM 2 — FLAG 4 MEASUREMENT END
- OTHERS BACK TO INT.
— CHANNEL 10 EXT. INT. 1 FLAG 1 MEASUREMENT START
“]: OTHERS BACK TO INT.
— CHANNEL 14 EXT. INT. 5 -+ FLAG 3 A MONITOR CTS. INTREMENT
L OTHERS BACK TO INT.
— CHANNEL 15 EXT. INT. 6 ~T FLAG 4 B MONITOR CTS. INCREMENT
L OTHERS BACK TO INT. .
= CHANNEL 17 EXT. INT. 8 — FLAG 1 MEASUREMENT START
L OTHERS BACK TO INT.
— CHANNEL 30 RAW 512 GO TO THE RAW DATA MEAS. ROUTINE
— CHANNEL 31 RAW 512 GO TO THE RAW DATA MFAS. ROUTINE
— OTHERS BACK TO INT.

[ DIGITAL IN-PUT CEANNEL ]
CHANNEL 104 -——— BIT 1  SAMPLE CHANGER 1 '1' IN '0' OUT

BIT 2 SAMPLE CHANGER 2 '1' IN 'Q' OUT
BIT 3 SAMPLE CHANGER 3 '1' IN 'Q' OUT

{ DIGITAL OUT-PUT CHANNEL |
CHANNEL 30 ———-BIT 1 SAMPLE CHANGER 1 '1' IN '0' OUT
BIT 2 SAMPLE CHANGER 2 '1' IN 'O' QUT
l BIT 3 SAMPLE CHANGER 3 '1" IN '0' OUT
5
6

CAPTURE DETECTOR '1" ON 'O' OFF
Li-6 GLASS DETECTOR '1' ON 'Q' OFF

BIT
— BIT
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TRANSFER.MODE

TRANSFER MODE.

TRANSFER MODE
TRANSFER MODE
TRANSFER MODE

TRANSFER MODE

TRANSFER MODE
TRANSFER MODE

TRANSFER MODE
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d, sk DATE S 50, 01, 20, %ok

w MI16 RUN NO.1268 BASE ADDRESS 16, MEMORY
S1ZE 16,

r, MT16 BUN NO.1370,

¢, MT17 NO.OF BACKSPACE 140,

4 MT16 RUN NO.10, 16 22 28 34 40 46 5% 58 64

RUN NO.70, 76, 82 88, 94 ,
o MT17 RUN NO.1375

s, CORE 1, BEGADD 8000, ENDADD 8100, SUM 23456,
CORE. 1, BEGADD 7000, ENDADD 7100, SUM 34567,
CORE 0, BEGADD 1000, ENDADD 1100, - SUM 1234,

£

NO.ADD /, OPTION % r0 d20000, 817777, me, OPTION

ARTF—4#

EHRABATI A H L

ADDRESS

DATA

DATA A

DATA B
DDTA C

#~5#&#§ﬂfmé=7~ﬁ®§m(BAmzADDmﬁm)&A
ﬁ?£(0~31)o@b512fuwﬁklfnvﬁabf?4&
£ A BTATL

F— 204 < (MEMORY SIZE) #ARTH(0~31),

BH % E=ABOETARN(H 500120)
s 0E1A20H,

524 v sie (RUN NO.) EAJ.
MR B EET -7 e BRT A 16N THARTT — .

‘%21@ BE Ty — 7miER7 0 77 2 AT

__34_'
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¥k TOF EXP. START %k
SET MI AND DATA, MT NO. 16
AMONIT 2000 BMONIT 1200 CMONIT 1200,
DMONIT  6000EMONIT 600 FMONIT 1000

% START BUN NO. 30 SELECT ADC 4
PRESET CYCLE 99 SUM REGION FROM 8000 TO 8100
NG. 1 RUN 30 POSIT 101 SO *TIME 3114 SUM 37456 BMONIT
NO. 2 RUN 31 POSIT 102 OO0 XkTIME 1839 SUM 4347 BMONIT
NO. 3 RUN 33 POSIT 103 RO %kTIME 1849 SUM 21047 BMONIT
NO. 4 ROUN 34 POSIT 104 RB *kTIME 946 SUM 10347 BMONILT
NO. 5 RUN 35 POSIT 105 OB *kTIME 1047 SUM 1051 BMONIT
NO. 6 RUN 36 POSIT 106 8B *TIME 2069 SUM 22798 BMONIT
NO. 7 RUN 37 POSIT 201 SO
halt monit 215 time 267
: ®TIME 2953 SUM 35508 BMONIT
NO. 8 RUN 38 POSIT 20200 %TIME 1798 SUM 4494 BMONIT
NO. 9 RUN 39 POSIT 203 RO *kTIME 1851 SUM 20983 BMONIT
NO. 10 RUN 40 POSIT 204 RB *TIME 846 SUM 9356 BMONIT
AN F— £
HORABATD R
= 108 8
MODE D BRIAEREAT-7OES, 16Xl THAMAE®ED.
ADDRESS | HEOHBTCHEBELNLA T » 58—
DATA BRI LHADC OmE O (1~6),
DATA A . AMONIT (#Fyvyar1OZ Yy be=2—{H),
DATA B B (HFS v a w20 Tty bE=£2—{E),
DATA C C (K P Y ar3OT Uty be=g—1d),
E=o@EQ
MODE DT ey b DY A, O A2 R E BEEICHIE A,
ADDRESS | Hi#® & 53O RGO H,
DATA D ME ELEBORBORH,
) 1 KPP a v b COMN T ANHEE 5T 44754 #—
W b4,
DATA A D DMONIT (#HYvaxd@R7Vxks be=s—fH),
B - E ” (FYvar5N7 Nty bxrasg—fE),
C T F 2 (Fvvaryr6DO7 ey be=4s—(i),

22 HEA T A T e 7T s IR
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