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Development of AMS Data Acquisition Conductor

Yoshihiro Yamato

Tandem Accelerator Complex, Research Facility Center for Science and Technology,
University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8577 Japan

Software called the “Accelerator Mass Spectrometry Data Acquisition Conductor (AMS_DAC)” was developed.
This resulted in the following improvements: reduction in necessary manpower, reduction of human error, improved
reliability of measurement data and reduction in total experiment time due to increased efficiency.

Experiments have progressed smoothly using this system.

Keywords: AMS; automatic control; current integrator; C#



R—LRXR—TUZFZCMSTYZa2—7I
AH %
FU KRR SRR O o & — 3l U5 ISR )
T 305-8577 kMR- TR EA 1-1-1

Bz

Wt A o Z — IS HIERERS P O RS Th
HINHERY v H — DR — LN —F 1994 FEICBIRR
S, LICRHTMLY 7 A V2R E T 2 Ay 5 15T
FBHINTEZ, F—bX—=VIIARXR— LA
N=UNBES TV DA, ARA— U % 2008 4E1C
Content Management System (CMS) (21T L7z,

F—TU—F:K—L~X—Y CMS, Drupal

1. [XFL®HIC

T, ARF—LX—=VOEREENHE L, HFHRO
AR AN ERIND L )T ->TET, L,
NV aT HIML 7 7 A LV OFREEE% L. Web
Y= R—=ZT v T r— KT 5 L9 HIETIE, R
WHRZTER, £2C, —XR—LTEHEa T
YV EER - EHET D CMSIZBITT S Z LiT LT,

2004 b, YEEOFER A —T Y — XA DCMS
Z AL - 7 A kL, 2005 4E(ZDrupal® ( K & L—/%1)
FERATAHZ LI LT, FhADIT, 2005 4F 11 HIZ
AMS IR 7 DD R — 25 ~2—3 % Drupal TH
HUER L7z, LT, 2006 4 2 HIZiZ# v 7 LniEds
Wrge& DR — 52— 2% & Drupal CIERE L2, 1
O ORERZ AL, IR A — A= 0BT
TEZE% 2006 DI T-, 7 — X AT T HIEED
KT T T Y E ETO 2 B — 2= FTITW,
7£ 0 1ZDrupal DILIEE Y 2 — L &> T 7 7 A L
HEDIAAT,

2. DRUPAL [TDWVT

Drupal |34 —7>» Y —ATHE I TS CMS
DOD—2>THhV, HHSHEITIPHP TH D, 7T —F—
A1 MySQL & PostgreSQL 7> 53R TE 53, 4lal
1< MySQL &l L7z,

a7 MNITY 2 —MEEICRoTED, VA
FATBROEY a— L TR I TS, 2—HF
OB LY 2 —VZBML T, WiEzitE T
HE 9o THED, 2008 4 12 A O T
drupal.org (2134 2000 {EDE ¥ = — /L3 gk 40T
WD, AENEZEDOHF NS 20 HOEY 2 — /LA BIL
7~

Drupal (Z Web ~—LISMZ G, T r /et T4
VR a T NVERERT DI ENTE DS, TRHD
WNE (7o) 7 —4ThYh, EokkkT—
A s (B 21X, B EARLT—oDT—H2 T 5)
MW Tarroy A7) ThHEIND, BHEEIX

http://www.tac.tsukuba.ac.jp/uttac/
http://drupal.org/
http://web2.tac.tsukuba.ac.jp/ams8/

1
2
3
* http://web2.tac.tsukuba.ac.jp/tandem/

VENWSCTMB Oy T oY 2 A TR ERTH
EMTESL, AL CCK EY a—LZHNTINL
ONDALT VB T EREFE LT,

AT Y AR - EEY 5203 Drupal (2w 7 A
CEANIEND D, T MET—H N R TR
k3 HLISMZ E LDAP <° OpenID &4 25 2 &
NTEDLN, SENFTT —F_—REHEH LT,

3. R—LR—UDHEE L LA

3.1 BT YA

fltie> CMS [Flkk, Drupal & 77—~ OFKE CTH
HDOT WAL EERTDHIENTED, URIOKR—
A=V L RRICEE A A =2 — 2 EE L, B
BEROEZBEL2NT A & Lz, CMS OFT W
A F— L FEAFITEEARZDF ORI D
DRZD, AARNZITEH > TRIZS WO TH L
FHERBEHTDHELHIIILTHD,

YE3£13 312 CSS (Cascading Style Sheet) 7 7 A /L
DOFREETZM, Firebug &9 Firefox O 7 R4 & fifi
M35 TCREBICTET,

3.2 BERAR v 7 A

Bl1 DA TRTEDPIRBRAR v 7 A Th D, LARI
I T 12 Numazu 2 LLEZIS U T
T — X B EHT HMEINSH - 7275, Drupal TiE,
Fhar T o NE T — 2= A>TNDEDTE

R aRoy R Skvy— 5o ) Aeik R AR
1] A D mwew 2008av-20 11 2708

ot B [EMBRERAAS/ ~—LaxMHER) 2(4BMARNT—F20>T

rHEm A/ 2—=2avDd2008 ~MEHBLNE NIHKOME ~
« HEETORT-SENT | S ad T TE S

- BN
- BRASSMAR e Ll

trshemot  UTTAC Annual Repon D=—ic,
BESY  Annual Report 2007 (PDF 4MB)

FHSESTT RN R R QRIS A53241 FAUCS-ESIISES Emat wetmaster of Iactsuabaaciy

X 1. FA—L—DFH




FREEERIORME

EA:

[ooosE 12D s 10T E
MR

HHSE =l

F3: "

a href="/uttac,/mt2008-12">2008F12B DV 4 4 LFE 2> & H
FYv kEh B Ak, <a href="/uttac/files/webfm/mt2008-12_ pdf" t
20085E12 BNT ENRIFPDF/a>% THIE { X L,

WYSWYGI T4 9% H
il 3o

AP

& Filtered HTML
o EETESHTMLY S <ps <a> <em: <strongs <citer <coder <uls <aly <li> <dl> <dt> <dd> <br>
o TERREERMICFYEShET.
® DT FAR—UFRLAEA—LT FLAR, BBEIC A=) MR R IhEY,
» Vou may use [inline =xx] tags to display uploaded files or images inline.
» You may post code using <codes . <feoder {generic) or < ?php .. ?r (highlighted PHP ) tags.

" PHF code
o PHF Q—FERME oot TEEE. 2—FiT <Tphp P> SVESBAHAKAYE A,

7 Full HTML
s TEERREEBMICRYEYhET,

T Rich-Test

X 2. ARG #ROBBLERL
BH T TABIE®R] & 7 CHBOMELZRINT 5,

MR NWBRW, £, 3Ty ~DT 7 & AHIR
D < OT, FHANPORE LRI FNEH = >~
TUVITMB I N, 272U, PDF 7 7 A VED
F =B R—=ZZ Ao TR DI D5t 541 7
DT, BMEY 22—V THIGT ILERNDH D (e
H) .

33 FNHEMA=2—

BM1DBDA==2—TFRNNET 7 ® X LR
FRREIND LT TND, AT T,
Drupal TIZA =2 —0D7 1 v 7 HIIFKRREN AIHE
TLHIZPHP =2 — FHBITE S L) ICRoTD
DT, MEHEDIP T FLUAZHETH PHP 22— F
EHDIANTETE T TH D,

3.4 HHT HEKF

K 10CTRTESICaT Y OFHH N
IRENDE Tl >TWD, LIanE, BH HEIZ
DEEFTEEWZ TR, a T U RTFT—H
NR—=ZZA>TNLDOT, RMKIT SQL #FHITT 5
PHP = — RZ#WDIATeZ & C, HEIWICEH LD
Koz’

35 HrEHHhE HERBH O

aLT Y OERR A = 22— B ABEROER %
BEE K20L) efmERTE TIERT D2 EMRT
X%, MO TFICIIEROMEALBINRTEX 5L 912
o TR, THEHER . TBmbHE) & [EHE
RBHLYE] NHBIRTEX S,

(EEEw & [BambE] 1 TFED F OEmI
8 fFECFRRINDLN, [EHEALBMOE | [IFRM
DEICHFAL CFRREIND, [EHELRBMOLE] 2N

rgvFrov MTIOHRBE

Start date

[ [128 =i [2008 —[09 =] :[00 =] & &# € &
End date

[ [12B =l [2008 —[05 =] :[00 =] € &## & #i
EH:

|( %@ EORBS ERDA] (1§57 IL—F, CI—2, dHeE —4)
Oy Ay =2

ENCERETCEBELE . BLTEILAvE—UERALTUEIN, IO~ BB G E ORAEELTEC
BRTIOEERIET, L BB EETIRORTRELTRITAILGTEEY,

PAZA—DBRE
»URLTA)FADEE
» AV OBE

F: (o] ]

» BWA S vay

FLE2— | &g

B 3. Z 7 b SR E OFHUERL

1MV &2 F RO v MT
= DMA~—
Wek | Day  F=TA | UR
w 12F 2008 =
[ n I * I #* I * [ E 3 | E3 ]
c Eocmm | X Taagemzm| E £
RT—4 ®i{RES
vay T4, | |A=—F Ba—
A=2av D | R A2CPFR
W2008) ¥T | | F—E—L)
YuFAhit
FAdEA.
| Tam wm | | Trumoram | 1? 1 12 18 i
DRES EoRes) (8
ERDA) (B | W7 L=T .
Fr—F.c | AR, e
q-3R.4He | [E—4])
E-4)
[y N o L e IS [IEN |20 H]
CavhlE | | avhhE | Lasmlb
BTy | BETLvs | RETLws
A 0] A 0] f 4 1§
3 23 o |

Ergmin)| FTERER | o TERES
sevFhO | (REm) | [smEin
YHABRE | | Dzr7~1M) | [(1227~1/4)
R AL

[ ICEEr
LiEfTAEL
L)

TEwEm | TEREM | [ EREM
wmmm | |Emumm

W
(2R7~11) | [(1227~104) | | (12727~1id)

B4, #oF ha L FPER

BICHE TR o 2RI2iE, WET IBmbt)
WCEETHZLNTE D,

WER O LFEX@E LY 7 OHIR 7= [Filterd
HTML] TiR&R$T 225, ¥ 7 OHIRo M TRull
HTML] °%#(Z [PHP code] Z#iE~X2% (2D TF) ,
72720, =PI X > TIL% 472 Filtered HTML L
MIEAR, £72 TWYSIWYG =5  Z 2] %
7V w73 hHE, HTML ¥ 7 2t +5 2 &7
IRENRTEX B,

B, ERA=2—0 [BMLYE - FHiFHR) <
WEOHHETHETHZENTE D,

36 ¥ 7 b U ERTPE

Z T ha RSSO KR T ER L EHT D720
DaALTFUITHY, —DODEBRNR—oSDaL T
VRIS LTWD, "I3N—2DOFEEZ AT LT
HHEETh D, BGEKTOHRE, EHEZ AT
X, K4DX5BPERIHAAEND,



3.7 FNEH=a T

ATV ASDT 7B AGIRE#T S0, B
BilZT 4 V27 MU —M®D .htaccess 7 7 A /L% fE A
LCW7=AS, Drupal Tl a v 7 o375 —# _—2
WA TWADTEOFIEFIFEHATE R, 22T
contemplate € = — /L Ca 7 Y OMIBICT 7 &
AHIRAD PHP 22— R&2H®IAL, [ENEHEH] =
T U EA T EEFR LT, BT CSS THRICAE
fHiF, —BTHRITEL L 9IC LT,

3.8 NHAE

VRS A T a TV ELTEEDL LI
LThbd, 277L, a4 LW EHETE 2N
L OITHIBRL TV 5,

39 74— A4

LIRID B INESR ORI R iEE A 7 A v T
FAHEIICLTEY, 74— AS%Z CGl THEEL
TW=s  F A webform &Y 2 — /L TE XL /-,
7 & — LOERACHIRRIT S D3, 1B « BIE N i
FTRZRGEBEICTE D, BIZM4D XS ITfE
DF—H BIEESNDH DT, KREHEHTH 5,

3.10 HHERE

ED LT ) FANREENRER - MRt L7z %
BCTE DL HITT AT recent_changes E ¥ o —
NEFHALTND (X 6) , £/, a7 Y H
HHLEE (Vevay) 2ETECERELTVS
DT (K 7) . 2COERLEHETH L, =72
L. Ebbbrr A LARnEfETE 220N,

3.11 @l

Rix, D ULIETNEORI D 2T 0 ZERRT
B ENBHHDOT clone B 2 — L EFHLTWA,
K7D Vevar] 270ORICRZS R %
7Y rthHE, FOaryrFovEkat —LTHL
WwWarsF Uy nfEbh s,

3.12 HIRIH~R—

FHELA O TOMEE T, print € = —/L%&
T TEIRIANR— ] 0 I REREND LT
STHEY ., HIR LZEHI A = 2 —2E DR 7285855 8
BENBRNIHIZLTWVD,

3.13 FDEHE

FARDOTGEILE 2 ZEH I 41505, % O Drupal O
Ty —RTRT 7 ANVEAREE LWL 524
AINEEINTLEY, ZLBEXILEE DT,
webfm & ¥ = — VEL R CEED 7 7 A VA EFEE L
THHEICELEZNTE LI LTWD,

3.14 o —YEH

fth> CMS [FI4% Drupal TH 22— % 7 /L—7"T4hy

ML, HRZHIRT D ZENTE 5, WHNREETIX
n g4y Ly EL2—Y) tas %o X
Broa—H L) 200 N— T RIFET S,

T2UDRLUFAYH Y51 RV I LA

#T RE JEYay R my

2E-K S F=7TN Fovo—K HIpgE 3
Ho.~ R{FAR 2% IPPEL 2 iF
13 Z006-10-05 1341 anonymous 1300158, mxax B 68 HIER
20 200B-10-19 1312 Anonymous 130158, xocom 2em WM HIRR
24 2008-01-21 13:22 Anonymous 130158 xeco 3w 0% BIRR
27 2008-01-21 1347 Anonymous 130158, xecx Bm WM HIRR
36 2008-04-08 09:54 Anonymous 15029 xmr  3eim WM HIRR
44 2008-05-14 18:17 Anonymous 130158 xecxx o W% HIRR
45 2008-05-14 18:23 Anonymous 130158, xecxx Bm WM HIRR
45 2008-05-14 18:41 Anonymous 130158 mocxxx Beon WM EIRR
47 2008-05-15 08:39 Anonymous 15029, mxxxx 3o W% BB
45 2008-05-18 04:44 Anonymous 130158, xecxx m WM HIRR
43 2008-05-19 11:16 Anonymous 130158, xec Beim WM EIRR
57 2008-06-09 13:59 Anonymous 130158, koo 3eim W8 HIRR
58 2008-06-09 15:14 Anonymous 130158 e Beom WM HIRR

X 5. 74— DT
n /A4 rEFICERFENEL0E, 2—Fn
Anonymous & KR END, [Rx] 27V w7
T5E, NENRFRRIND,

547 R

A,17 117 2008
(dif}y (hisf)  18:30 <—% F¥ 57RO 2009F1 BT Y9 1A
diff (his)  18:25 FIEE A8 UTTAC £37— 118258 (%)

Fo7hOy ¥ KLIRBERT— T v ay S [/ —2ay o E2008) X3 Y51 LRT
MT

(
iy (hisf) 1425 Ten,
{

A (nist) 1412 577 T A8 TR K RHR ) (12127 ~11)
@m (isy 1411 ;??FD) gﬁ'ﬂ;&‘mﬂj/-ﬁy?kD‘/Eﬂ:’i*!?ﬁﬁﬁﬁﬂ:fﬁ;(7‘3‘/54buﬁii
i isy 1408 577 "0 g (ke

(i (hist)  13:04 h’ﬁﬂ”” WA= NIRRT > 5 4 600

(it (histy  13.03 z‘;ﬂ”’ 2 AEPRSESTI £ RS2 RN ] ]

[iffy (histy  09:31 ,\’j“;ﬂ”’ & [ RE-WBORBSERDA| (MY L —F, CI—2, dHeE—5)

&,1411A8 2008

iy (histy  16:23 z{;ﬂuv R Tridge® FRE] (B £ L—F, BI—R,12CHFRI—E—L)
®,711A 2008
(i) (hish 1115 AEEE M Z008E12B DTS USALTE

iy (hist) 11:13 <—s
iy (hish 11.03 <—3

revised 12UDR L ROy RBF ER
M 2008FE12ZAT LV H A

X 6. BBTIEME

HEAPEFER-FBBREOLASE O Vay
®x | [ @R | | vevay | [ @

VE Y3 B L TEENF NACHIUEOIY T Y ERFLTEC(IET, 5
RBICRT ZentTELT,

JEaz e

2008-10-07 10:31 - user? BHEOUEV3r
2008-10-07 10:30 - user2 Z@JEVavicEYT Hik
2008-10-07 10:28 - user2 ZOUEYaviiEY HK
2008-10-07 10:14 - userl ZoUEJarvicET Bl

7. Vg v
D3 T F userl AMERL L. user2 23 3
BEEHLZZ D05,




ASElEar T oY OmEEMHYTH I V—T %
MEHE )L L PN ORIRE 2 T —3 ],
ZNUS DO EBRBIRE & (S = —H ) & LTz, 8l
i CIXEHELINCIET 7 > R E2FIT LTV
WA, TRIREEZERT 700 ETH D,

T UVIEBRENERD L Ol TW A, 3
YTV REERIRT A E, BELEHIRSATLE
9., FZ T, nodeaccess F¥ a—/ /L CEBE L o
TUYVDHIBEN TERVWEIICRELTWD, RHE
WZigofecarrovix, B A7 varvat”
IZT22&T, BRIZENTED,

FNLUSMZ S R ERBETAR— A=V RE0
L Rbnk oz, 77 AMEEMNH<HIEREL T
W% (M8) . 772 L. #ilstE LT Drupal A > A
M= Llca—W (FEF) IR TOT 7 AR
AT ENDHDOT, FRCEBERBENERIND,

RBUR— L= A~DT 7 AL http 7278,
07 A ke ZALIREEIT https 12725 &9 I
secure_pages £ ¥ 2 —/LZEFA LT\ 5,

4. EHR

H—,3—|% CPU 7} Pentium4 2.8 GHz, A&V —2
GB. OS (% FreeBSD, 7 —#~<—2Z M MySQL %[
—RA R ETENL TS, —"—F2EHHV
1BEEAREH, b 1LAEZPHHICLTWS, V7
b= T OEFOHEREDO T A M, T TEAY
—AN—THER L Thrb, KEHAY——ICEHT 2
EolcLTna,

N RT o AT I TEEREIRRE A SMART THEERLL .
HEELAE Y — ] &% (3 Hobbit THEPEEH L T
W5, F7-. F—OWEMH D791 Tripwire Z 1l
HALTWD,

L1

o i L

basiceven! ¥ a=A

creabe events r r F r P

it owm events r r r - 7
block 2=

Jox2owl r r r r =

BFRROPHPE—F [ RETHM) r r r - r
clong ELa—1

clon nodi r r = pe= =

clone own nodes r r r - r
comment & 51—

JpvbADFIER ' 2 = e I3

A OER r r r r P

158 DR r o = = =

RETROIA R r F I o =
contact ®Ya=

YAERIAF PP I =TI ER r r r r (=
contendate €Ya—n

administor mglates ' ™ r r r
content €a—A

t!.;: ::cl:] nput for Bl Seminge (dangerous - grant r r - r r
filter €2~

FoLSDER r r r r E

8. JN—T DT Ut AMERTE
ZHUE 8N, BEFEICHIF T L WAV
[R23d D,

5. £&H

CMS IZBAT L T BIE, dh— A=Y DO FH 3
RNATAD L DT oT=, FHLWE#RE AT LT
WITFIE, 21T CMS MEEHER L T D DT, FIENE
B kL7,

Drupal N—2 = > 4 ZfEH L T2, AR
BINEY 22— VIRBEENRH - TEHIF LN, 73—
Va5l o ThBLIIEELTWVWD,

SE X

[1] John K. VanDyk, Matt Westgate, Pro Drupal Development,
2007.

A case of reconstructing website by using CMS

Hiromi Kimura

Tandem Accelerator Complex, Technical Service Office of Research Facility Center for Science and Technology,
University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8577 Japan

The website of Tandem Accelerator Center, the predecessor of Tandem Accelerator Complex, Technical Service
Office of Research Facility Center for Science and Technology, has been established in 1994. It had been maintained by
legacy technique that edits then uploads HTML files. The website consists of official pages and personal pages. In 2008,
the official pages were reconstructed by using CMS (Content Management System).

Keywords: Home page; CMS; Drupal
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Renewal processes of Urban and Regional Planning Studio
- from planning to presentation by Podcast -

Sonomi Kitahara

Technical Service Office for System and Information Engineering, University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8573 Japan

We have conducted renewal programs for Urban and Regional Planning Education for one and a half years. This
was done as part of efforts to develop a center, incorporating practical education in design workshops, for training in
social engineering, urban planning and town development. This report describes this process, as an example of adapting
project management techniques. The report covers everything from the preliminary discussion stage to the actual
movement of goods and provision of related equipment. Also, podcasts were used to notify the persons involved in the
project that work was finished, and to arouse user's attention of that the facility was open for use. The method of

distributing those podcasts is also discussed.

Keywords: Urban and Regional Planning; Project management; practical room; Podcast
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AR HEE
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T305-8572 KIREHSITHKES 1-1-1
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WA ERTHERT 2 4 EEOBERZ AV, LY
WNRT <RI A BILE T DR OM
METoT,

BUERAERTHEM LTV Kleyn EHITIX, 7
HLLERSE U COH2AE 20 4HikD D ba1 %
WTCEDLTVLNRT— MEAERLTE AN 1~2 AT
Hoteh, BRIOERTIE3 BAWL 4 H THRFN
R TX, ZNEFNOla T OFE 2R T5 2 &2
T& 7o, B D Kleyn B4l L 0 Hfli©, #Hi7z7p
RIELEATHLEL R, SHBOFERTHEAL
RFTNEEZILND,

F—U— K B, TR, PAEER

1. [XFL®HIC

MAEY ER TR O L E  (Saccharomyces
cerevisiae , Hansenula anomala, Candida utilis ,
Schizosaccharomyces pombe) D [FEIE 1T 9B, A
OGBS CBIZE L TR, R EOKT &8l
BT 5130, BETEAET I AR S 7-BER O
TEBEMETHEL TV, BTORBITITART
TEREF M CoOR I A N X 7203 B 7o B DOEE
BCELRBEZEVHITLERHY | BIfE, IGHAE
W R (AW 2 FEAEXRTS:) CIE. Kleyn Bf

HEHNTWD, LoL, MEEEZZOICLTAER
BERETDHRE, DD THRAEDEZWH S HEITITE
DI < | HERIROMB R S0 b FREB
Y FERICBERTE LT LT — N EERT D Z
ERREH L, ZDH, XVFned <, E
TR A BlER C X DRGSR 2R D2 M ER H
HEEZT,

2. A%

2.1 B

IS IR (EW)FHE 2 AERTS)
L L THWTWAIERE (Saccharomyces cerevisiae,
Hansenula anomala Candida utilis
Schizosaccharomyces pombe) % fffH L7z, ~ /L hEf
MDA T o b TERAF L TR Z 3 TR D I 7T RE:

(SPO EzHli, ME £33, KA c I5#h : fiak% Table 1
(R d, ) OF L— MIMEE L, 30°CT 5 HIHEE#E
L7,

A, SPO %t Saccharomyces cerevisiae O g1
JERCE L & LT, ME KFHiiE Schizosaccharomyces
pombe D g A E L THWLNA TS HDOT
boHD, ARNTxhFERE LT, FORES 3 FEO
BEHUCHER L, EBIRE L BB EBILE LT,

Table 1 F% %

BrHu4, FERK (/7584 7K 1000 ml) pH Agar
Malt 541 (=L ~EZHE) FIFETF A 200¢g 6 2%
N7 R 10g
7 RUkE 200g
Kleyn £ e kU A - 3H,05 g 7 2%
K,HPO, 0.2 ¢g

KH,PO, 0.12 ¢

7 RUKE 062¢g
NaCl 0.62 g
WA ® 10 ml
vA T 20 ug

Ja7IEEkE . SPO £l Kefg sV 7 10g 2%
fERETX 2 1g
7 ROk 0.5g
fa 7R ME 55 FIETHF A 200¢g 55 2%
a7 REE . KAc B5ih Befe U 10g 2%

O HEEYAE © MgSO,. 7TH,0 0.4g, FeS0O, 0.2 g, CuSO,. 5H,0 0.02 g, NaCl 0.4 g,
MnSO,.4H,0 0.2 g, 7% /K 100 ml
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AEREEZWERELARNOG3H. 40, 5 HADAH
BATA RTTAETKREEL.5% T4 KT
U—yr (fEis 7V 7 v U—r Rk 1k
KR Z By hTOETN—F—D L TPBHL
i SH, ZEm L COKEL, BTEoERkaIc i m L
77 SREMINZ IR KLY T 572012, 0.5% Y7
T =R 5~10 FHRIE L CHREEKPE L, R L7z,

A ELIE Olympus CX41, e HOT VXL
J A 1% E-330 & AU,

3. #&

3.1 Saccharomyces cerevisiae

MFTEREE IO 5 5, SPO B5#, ME B 2 &
HTIIAEBT LR, Hlo THREMBTOHIED J7 )8
ZARLNDOTIHEMAEL TN, 5 BEIZIE
SPO #5ih, ME B5#t & & IZHIfAN O F3Efa725 = <
DOIENBETE R, KAcHMTIHAFEZOLODA
BENELS, BIREat 525 ho Tz,

Figure 1. Saccharomyces cerevisiae SPO £

3.2 Hansenula anomala

a5 LW DO LB TE M, S ROER TIE
BTEELIFEVRTZL ., BRD5E8BHNNE
LEZ NS, W ME Bi#hZy & Cliisak i X
b0 LB s EEROROMENRH L, Xtk
EEHROMKE L L UIARMETHDH EEZOLND,
RNEY KA H I CTIZAEZ Db ODOAEFTREL | Bl
REMEEISDEHERoT,

Figure 2. Hansenula anomala SPO%% i

3.3 Candida utilis

MR- DOFEREDORFEE L THW TS, P
TR RE DERSrOFEMIE & o By 03 a1 & R Uk
FIZRBEINTLE I 72D, D& R~y
EEEWLTLEY MREE L H Y, EROBICER
PETHVEND D, T KAc I TIFAEREZTDO L
DODOEBFNEL | B2 5550 ho T,

Figure 3. Candida utilis SPO Bzt

3.4 Schizosaccharomyces pombe

4 A B® SPO M, ME BB L= LR
T — F T, ENWARESRTOENHE TE -, KA
B CIIAEREZOLODOEFNEL | BEL et
D5/ oT,

Figure 4. Schizosaccharomyces pombe SPO %t

4. EE

AEOFERT, SPO K5, ME iUtz eh 13
fa-1%->< % Saccharomyces cerevisiae,

Schizosaccharomyces pombe ¢ 2 FEEE DOEERED 1%
BET 0@ L TEY, fERMEHL TV 5 Kleyn
EEHUIZ R TR G TH D Z 3o 72, KA
c B HUT B ML DO LB A RD THEL . ARl FEER
WIEARMETHD EEZEZXTWVD, SRITGEFIEC
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bHFEEZMA, S OITBIRO LT WHEZRE L
TNENEEZTND,

WA O EDBEIIIEHFEREZIT > TV ibfE
THLHAAEETH DL, T ETIIERRS
BRI TELT DR LV b s T O 23 EIC
72V OOHAHMHEMNH Y | FFCRET AR E L
BIZH HEERTIT, MTOBlEA2 TS IIATE
FIE 72 WF TR LB DN 72O BR 0 22 A SEBR DA T HL Y %
IESIT T nWEEZEND, ARIEIY EiF=
T—<LPHNTHRIC L IITFEN T E N AR
B, BN TIEE W) bORFAERTIZEES
KEEINTRY, BEXhibR e ThHINH Z
. ABLEIVEBRO LT WTREZRY AL

LX9BH LT ZENREETIERVNEEZT
W5,

HEE
ARETO L, BARZEMIERS  B2arse g
B (BEEHMIFZE) 20934009 12 L5 HDTH 5,

S5

RRIER « = WE, ARTEBR~==27 1,
B bR, 1995 47

AL FEBR T ERE, JUEKPAY I
2008 4

WRRFEPE B P E

(F) % 3hR, WAL, 1983 4

KIER M - THB W, BROTXT R MENS
BFET, YaTVoH— - Ty, 2007 &
ﬁ@”#@%’é% E, BROITA TV A I, AR,
2006

m, FBE=LY

Investigation of sporulation conditions of yeast in student’s training experiment

Yoshie Kizawa
Institute of Applied Biochemistry, Technical Service Office for Life and Environmental Sciences,
University of Tsukuba, 1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8572 Japan

This study examined culture media which are easier to handle and enable definite observation of sporulation. The
study was conducted using the 4 types of yeasts employed in microbiology experiments.

Kleyn’s medium is currently used in student’s training experiments. But even if culturing is done for 7 days or more
with Kleyn’s medium, only 1 or 2 of about 20 students can make a slide enabling confirmation of spores. In this
experiment, sporulation could be confirmed in 3 or 4 days. It was also possible to confirm the characteristics of the
various spores. The medium composition is simpler than Kleyn’s medium, and there is no need to purchase any other
extra reagents. This medium may also be useful in other laboratory training in the future.

Keywords: yeasts; sporulation; student’s training experiments

19



HEEEEEMENIKE (180K) Ao DHFEETE (TPR)

ik fin—

PR AR E R B (W -

53 F TR

T305-8573 KRS IXTHKRER 1-1-1

S

EEBMRL 22U A (Si0,) 7 /27 (AlLOs)
7 BITHEF LIRS RAMEDOX v T 7 2 VB —
TaryOOEDTHDHFIRELCIEIC OV TRE LT,
I OERIFEER L., 2N E2RIKEFE T 180 K
(-93C) FTHHEL T FEEE LT (IWEE
SIFE) . FORR, BEREOLWHER T T 7 A
JIVINE BT,

¥ —U— F . FRECiE, Temperature-programmed
reduction (TPR), FHEFE & EARMEL, HAIBEXIFIE

1. [FLE®HIC

HEESRMEDO Xy T 72U B— a0 DDk
DIZHIRE TYE  (Temperature-programmed reduction:
TPR) 23 5HM, Zhid, 7T EORIEET
ATHIR LT KFEH A % — e E i< s & e
NH—TEDHE CIRE L2 LI T itz o
HERRDHETH D, B IRERICHEE L7 &4
Bk (B4 (P 7Y 0 A (Pd) ) 1, =
BAHEN GBI E DD T, RIRTKFLTES
HB7FETEIENEZAZ ENEZ LI, L0 IEk
IRITTEEME R D - OI2iE, KV IRIENGITHI M E
N D, KISENIZETE L7l 2 =B oL FIcm A
THIZIE, KBEZDOLDETE N vy —y b
(-94°C : 179 K) 72 ETH LN UDHMEIL TEM /R
ThiEao7ewy, LML, ZOFETIEERR L DR
JEEMKREL, TR Uy —_y NaRETD L
7B E OIREN ST BN —EOEE
TOFREPE LY, —DDFEL LT, aA1/Ro
il A T E IS EIEE DT, A TN T
HWIELLONRBLH, ZOHEIZHOWTIEX, EXF
THAR L7ZBRIC A TR S oD 220, 7
N—, A TRHAE LS EIZIINES LR T 516G
B 5,

FZ T, /MIOEBSIFEREL, ZNERIKESR
T180 K DA FICEBEMAIL, FET 25 HiEEHaL
Tro TORER, EAMED LWHIER T 0 7 7 A L3
LT, 2L, 2 O FEE BEIESIFE &S,

H R & Stk (Temperature-programmed reduction:
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Figure 1. The outline of experimental apparatus for
Temperature-programmed reduction (TPR) .
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Figure 2. Preparation of materials for furnace. (a)
precalcination of heat-resistant ribbon, (b) heat-resistant
sheet.
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Figure 3. Production of furnace. (a) after setting of
heating wire (iron-chrome wire: 0.5 mm¢, 2 m), (b)
after coating with heat-resistant sheet, (c) after coating
with heat-resistant ribbon.



BxoF7, WwIZ, figure 3(b) DX iz, EnDHr
B (R v— hEBE O, RV R CHEEOE
A CHEE Lz, 5T, —EZEEEE LW (it
) VR EBREXOTEOL, BEROWNE S
Ui Ca— K& L7z (figure 3(c) . F£7-. EEL
MR EHLICZ2200F, IWESKEORIK L 72D
DT, BHLARZWE I T2FEHALEZ, 2—F0
HO—FHOIZIE, a—RRax s 2z Lz, &
LI OIRERET, Hiko 7 v 7T LEERE %
AW, —EORIEEE CERF OREZ#HI# T
HH0T, REIEZITVP, I. D @350/ F R
— X — DB E RDETE LT,

4. TPR ARICEDHE4E

Figure 4 [ZJUSE D~EZ R LT MPEIZA 9T,
AR v F—DH T A TR R
PIRFE L2, UFDEDOE S 25 mm _EIZNERO
MWD E DL Y ZOMEICATET —/VEHNT
fiit 2 [EE 35 Lo lc Uiz, EBREEDO T ADEE
X, AT UL ANSS TEMER LD, ARKISE &
DHERGEIZIE Swagelok (77 1> 7 = )L—)L) %4
Lize 20O UFRRJEEIZOW TR, B3 A Ly
I AT T ADEEMIEETH L ULMEHA LT\, L
ML, HRFESRMEOEERE EIINY (EICEL
¥) L OMBAEAZRRDZDIZIE, L EHETE
TR R TIRAVE RN D -T2 2 &b, AEAEH
TBHZ LIz L,

»‘ 6 ‘e
AT L
%
7
<—50 *)‘
175

unit: mm

:
&
v

Figure 4. The quartz tube for TPR.
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Figure 5. Cooling down of the furnace with liquid N,.
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Figure 6. TPR profile of a supported palladium catalyst
after calcination in air at 773 K.
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gTPR) techni(qlue of supported noble metal

emperature

80 K).

Shin-ichi Ito
Institute of Materials Science, Technical Service Office for Pure and Applied Sciences, University of Tsukuba, 1-1-1
Tennodai, Tsukuba, Ibaraki, 305-8573 Japan

Temperature-programmed reduction (TPR) technique of supported noble metal catalyst from low temperature (180
K) was constructed. A small electric furnace was produced for the TPR. The furnace was directly cooled down with
liquid N, to 180 K before the TPR measurement (cold furnace method). The temperature was increased linearly from

180 K to 773 K by this method.

Keywords: Temperature-programmed reduction (TPR); noble metal catalyst; cold furnace method
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Preparation and Raman scattering measurement of
binary potassium germanate glasses

Seiichi Mamiya
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Tennodai, Tsukuba, Ibaraki, 305-8573 Japan

For this research, homogenized bubble-free glasses were prepared using solution method. Their compositions were
analyzed through titration.

Raman scattering spectra of potassium germanate glasses, xK,0-(100-x)GeO,, have been investigated as a function of
the K,O content in the range of 0 < x < 39.0 mol%. The spectra of the middle frequency region (350-700 cm™) were
analyzed to understand the structural change with increasing the K,O content. The mode at 420 cm™ and at x=0.00
drastically decreases with the K,O content and disappears around x=22.4. The mode at 520 cm” and at x=0.00
markedly increases with the K,O content and reaches the maximum at x=10.9, and then decreases down to the initial
value before doping the K,O at x=22.4. For the further increase of the K,O content, it becomes nearly constant between
x=22.4 and 29.7 and decreases again with the K,O content. The reduction of the mode at 420 cm™ and the increase of
the 520 cm™ mode indicate that six-membered rings of GeO, tetrahedra convert into GeOs octahedra linked by corner
oxygens to six three-membered rings (Ge;Og) of GeO, tetrahedra. It suggests that the germanate anomaly is directly
caused not by GeOg octahedra but by six three-membered rings (Ge;O4) of GeO, tetrahedra that attach to GeOg
octahedra.

Key words: solution method; Raman scattering; potassium germanate glasses; germanate anomaly
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Development of School work Computer System for the Senior High School at
Sakado, University of Tsukuba.

Hitoshi Kashima
Senior High School at Sakado
1-24-1 Chiyoda, Sakado, Saitama, 350-0214 Japan

This system provides a service of school work assistance for Senior High School at Sakado, University of Tsukuba. This system
running on server computer system with DBMS of Microsoft SQL Server 2005 and .net ASP framework written in C# language.
There are few system groups for assistance in education work, an entrance examination work, a roll book, course registration work,
Student information system and some administration tools. One of novel feature, Nintendo DS Wireless LAN roll-book system. This
system can record absence information on real time to the database via Wi-Fi access points.

Keywords: sQL Server; School work; C#; .net ASP; Sakado
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The design of Blackjack

Masaru Nakayama

Technical Service Office for Systems and Information Engineering, University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8573 Japan

One assignment among the experiments in the College of Information Science in the University of Tsukuba
is to design and develop a processor. Students complete this assignment by using a development tool to implement
logic circuits specified in a hardware description language (VHDL) in an FPGA (Field Programmable Gate Array).
To do that, students must learn how to use the development tool, and about VHDL.

Thus, it was proposed that students be asked to design a “Black Jack” card game, to make the process of
logic circuit design more interesting.

Keywords: VHDL; FPGA; Blackjack

41



AN LR EBERTHIE S X T L

ENCEEEY, TR Y, B RAY,

BRI PN IR R S e

o —HahE (EIEAM) |
O FUR R R E R SR -

oy TR (RIR AR F)

T305-8577 ZKH IS MR ER 1-1-1

M=

AU Y DAL OBIE S 2 7 AT H
UHNEHEV AT DERAL TV D, IO 0
SEERA DU NS OB GBI O B A 1T -
TWb, FLIOVAT KTHEE T 1T L EOLE
EASFRETH Do AHIE THABAEIC BT 5~
U DNEACKEE K ORI o 2 T MOV TR
Do

F—U— K~V DL bR

1. [FLE®HIC

IRIEEBFY Tl Y o LR AR 2 s U NI AR
WSR2 A & L THRIRA~ Y 7 A ofit
WETHOTWD, FERTATHEZ~V LT RITY
YA TN AT L TH-> TV DT DIRIRER I X~
U o DAL DM EI S AT LB/ LTS, £
NHER U TSI U AR EEEE & MRS, §ilfEs 27
LTI bR B BhE R e O U o AR LSS E OB R
HE OB ZHH S,

HfE > AT DTIE R H RS RSB L= T
CHANHIE AT AERALTWS, BRAEERY A
T LR ONY T MEACEEE RIS AT AD T a kA
ar hr—T —OWEEEZFFOT VX NVEHET AT A
TIEANY U 2R DIERE ) D 2R DM EZ — DD
VAT ATITH ZEDBABETH B,

1997 FIT~Y U NFALZEE O EHRFIC Y > 2T
AIEASNTZ, BHDOY AT LZT —7 AT —3
a I X BFE & VME (Versa Module Europe) &

PR A

P DA S VAEEI IR 72 6 O TR D DAETE
o7z, D% Windows-PC 7> 5 DFREMNFHE L 72 V)
) D522 0 . 2008 4 4 HIZIE VME 75
B AN—2BD EzMPICSTT (Easy Multi Performance
Integrated Control System) (23 A7 ASHH S v72,
LITIEA U U ARALIEE OEEHH 2 T KO0
T %,

2. N LRIEFEERE

AU T AFALIREO 7 v — 2 X 1 ITRT,
MEIIRDBY Th 5,

Bl

FNTEBRICEH SN~V AT AT Yo ¥
—DH ANy Z AR END, TANY 7 OFET
60 i Td> 5, BN & U7 A4 AL E BN E Hekd TEME L
BE R T A ¥ —TCKRDBRELZH I — RVICKEL
ANy 7T 5, [EEAEHE OB X 80N mi/hr, 7
— RV EFEESIE 147 MPa, 71— RILVETERAE
7713 2880 N i Td 5.,

WAV IXIRA L AR CIEfE U720 R &bk = —
v RR v 7 ZDFALRIZIE VAR T B, RALH
JEAMERE 13 HE 77 1.6 MPa, ZLFRE: 1500 N mi/hr i
WA Z ) 2 —[EfEETH D, BILDT=dD T A1
B — RV D H A% RIET R T 2.5 MPa IZ BT LR
b — L RN v 7 ZAONERBRIA~EEHND,
WERR LR IS B W T AR 2 FRE LT Y 7 A
H ZNTHAE DR 2 & LT bR I S 5,
A~V T ARV DO TALRE ST I XN RS RUE B ¢ 150
Lihr TH 5, b= — KR > 7 2ANICiE S
TPRIRANY O LT =ZFHE N T VAT 7 —F =2—T7 T
WA 4000 L DO~V o7 ARFFE R - Bre LGS
iz 5,

[E 7 — R v

ALK

a

—V KRRy 7 A

AL
JEAE

PNERE AT &
YT LRI

)Y LTHE

.

VAT 7=F =77

FIE R T4 ¥ —

~U T
[ 5 A

C2C

H AN 7
7 NN
i .

M1 ~U AR EEEE Y v —

42



BB, ZONY T AFLIEEO T ARy 7 EERL
BRI RPN EEN ABER M CThH 5, \IET ARE
BEO Y & RIFIRAFF R 21TV — g F 2T
ELTHAEZIT TS, SOICEHEERBRRIZED
SNHADBRE (REHRE) 2B T 5 2 & TRk~
Vo LORGEEG T 5 &N TE D,

3. EEHIES R T LORKER

AU T ARACEEE OHIEH > 2 T A DORERRNZIZ D
WCEHBHT A, K21V AT LAORAERK CTH 5,
REL DT DNV U LTS, WRACHET
UWARD/NY AN 5, WRABEHIEER XA
AR— K& EzMPICSTT (CPU) AU STV 5, A
HAR—=FEIET7 4= R THDH~Y 7 LGRS E
MafEsT a7 A0 (AD) . 7 a7 (AO) |
FHELAS D) . FYEAET (DO) D 4FED
A IEER DO Z L TH D, R— KO A NGB DO
BIFELLTo®mh Th 5,

Al : AL 4~20 mA/ AN 528 55
B Ay < B0 - IR - [BlERE - R R

AO : v ovya~20mA, HA%016 5
PRSIV HME

D1 : NS DC24V /AT %5 24 5.
Bk RS - BEAAUE - MEEREISINAE

DO : Hh#mA—7rav sy HhEE 17 A
Bbitkas - B - T - BRI

EzMPICSEXTE FIPC

Ayma i A0 |

RILEE

TRA A 0

X 2. s 2T DHERRI &

& AH 1R — R EZMPICS T (2 85t L . B AR i A
FoREHLE X ONRALEE O ELHIE 7 1 7T Ao JLER
ZITHETWA,

EzMPICS T O RIZIZT VX VEtED T n 75
LRERPC, WtHGEIEH P C, Eizt =4 —H
PC., BEflt=4—HPCLLTAEDN Y a L%k
LAN T#Efi L T\ %,

4. N)OLEIEDLLH

AL D ER 7 1 7T AOFBADENZA~Y 7 LK
LD L #2300 K DY 7 BH AN 4.2 K DA~
UL DE TOBBREMHEICHTT 5, K31X
WAL 2 b L= b 0 Th 5,

JEHEt 7> 5 U 72 300 K, 1.6 MPa D~ U 7 A%
FTO77 K OWRKREFZRTHEAISND, K80 KET
WEIEN T~ U DI HER 2B @QF — B iz
EHID, B 4400 (A5 5 & — B TIRWr G 1
BRNRPIAT W —E U HAREICBWTH 12K
EFTHHEESND, HEBIZOIT FOY2—/V FAY
VMR X0 KIRIRRE TR AL S D, RURER 43 132
e % R0 A S5, RIS B A 2
% BE PR 72 IR S A R B A R A B R
WAL EAT D,

F 72 AR DAL T I I PN B LAY N S AU ENY
WA ZfERL LKA LR ~D A~ 7 A H R L L TG
B, PNERERCIMRIRERE S I LB —G &
WAL T A DB 5 AR KR — IR A — Fm A
DIBFEZ MY K UIEIRT 5,

L E NI E F L ERR IS B ) 5 &
FROIFE Th 5, B OWRALERR TIT A BAIHEF O
BEEEIC B EIE D7D FHEIm N LI L 7
%o SRR D OJEER TR 4 BEfE ., dikeEls T 1 FER
DOTEIEOOLEFIREIC/R D, Zib TiiElR
D E IR~ OERGH 2 7 O X VRS AT
ATITH, WITHII T 7 7T MZHOW TR 5B,

— e [ 1-6MPa

LNz -
Tt é’ é L7TK
[
3 mmn 80K
b E 1
SRR §
[ 12K
Dy —V¥
% AR %

L@‘ }3 DI-TH

db 4.2K LHe

X 3. ~U T LA



5. BEEFIHTOT S LA

EERRIE 7 2 7T I — A v AT T T
CHNEFHBEY T SO = AT =T VIR ALE
1TEansd, Y= A7 —7 N EERT DI
FiE L THREREZITY, BERERIZIZT ey
AT, TUEANVABNBIONEETIe s - T
AIVNGHEE L= H T L CEHET DH, 22 CTESR
LIRWRY = 270 7T MNEHERT 52 &
TCER, AHDEREIZIAENFA—FOEAT »
MBI — X T4 5B VIRVRET 5, NEHT
Fur7fEE (IA) OREITEHE L TR Fbiek
EMEDOANNFIHEHT 5, W7 P Z 55 (ID)
DFREITIREEZAL.D on—off (5 & LTEERT 5,
FLIITFa sz AT (A) OREDO—RTH D,
B TR OV T ISR ORI E R A B RO =
k.

#x1 7HaZAJ (Al) ZE
No. |1—H#45'% BRI
0 | SICAt111 TIEIERE
1 | sicAai21 T2[EI$R4
2 | TIC105 80K ADA B fE
3 TI110 TIACGRE
4 | TIAIN TIOL—%8E
5 | TIA121 T2IL—XBE
6 | TIC130 T2HORE
7 TI170 LHef[FHRYBE
8 TI72 K[BENHRYEE
9 | T14051 IMPUBZ—F LB E
10 | TIS402 FiHe tE 0B E

I VAT — T )VIXEEEN B BN AL LT
%, X 4134 EER(S — 7 o A4 F1-1) &4
HEhfE (k (F1-2) ORI Th 5, & HBEIROHE
PRIT A & — Mg, EMERSEED (F2-1) 2NEMET 5,
JERERERR 2N § E T D & IR b EER (F3-1) &
O RS BLEE SR (F4-1) 2N SEATEMERA D . &1
KAEHORRENFE LRI L E iR~ A D, &
HEhE Ik (F1-2) OREARIT A % — M Rb = Ik
(F3-2) & NERRETLERE 1L (F4-2) D — v A
BREICENERR O 5, K IEEmNE LR, JEMEEE L
(F2-2) O —/4 v A XV [EMEHE S IE L CTHRT
T35, A v F—r v s L LR bR S 1k 4k
1 & JERES B A 1L Rk D o — o o ADNENET B,

[ Fi-1 | 2emms

X 4. —7rr v 2R

44

X 5 (X EMEEREI DL — 7 VAT —T L THhH D,
Kz —4 v AT — T VDKL TR E T, T —
T B A DREER. TR B MRS CTH D, SR
LB A 2 I ARGEEOMAE Y T EDHEEL
1TOMETIRLTWD, D OMERZ 7 4B
VEDOZRME D2 T AT L, F ORI —A0
WCEBEERET D, FHELTHRYILTHHDIT
Iy, HTHDLLOIIE ' AL VERGRO Y
DITZEA &35, BIEERIEL E O#REE 2 7 270
BET 25 7% AT USRI AT © #fEE G
DOENEEN—NARNCGRET D, BIEE Y 7% ON 9
DYETIE "y & OFF T 235A121% ™n” 2 AT
Be =l VAT —T TN — VB SIEICNER FELT
T5, FATHRYIT 1B TH D,

AR RT 2 % 7813 AT Y 2 v A0
WHE, W T U2 VA G5 DIRHE, A ~DIRKE, 7
o EOkEAESFERE LTRE LD X 74
WZRRBI T (= < - >) ZRELEHT S, BiEIC
FHT 5 % 713N T 2 2 0 AN THE Bk e
YE, WERT ¥ X WA S ARBEDHE, ¥ A ~ e, 7
o JEOEE 2 EER S LT8R LIE T3 5%, BILE,
132 A, BpESX 177 TH B & 86k UER |l
ALTW3,

7 v 77 NI —r A E EbicT 4 —
Ry 7870 7T 6+ 5, 74— Ky
7 HIEE, BIEOREAZ BRI L ThHho &2 RE
THEND FETHD, VT OHIENIZ PID =
v by AJTILSVHEZ =y MRT U THREZ= v
NEDT 4 — KNy 7 7a s T NefraAHH G
ORI EITH, 2D X H I, v—4 v A RE
74— Ry 7 HIHRERE L A EE S D Z L I2 LD,
EEEH 7 2 7T A EEESE TV D,

D &MEST A

F—INETH F2-1
b EfEHIEE) —
EHER: 1sec C N—LES
| | [L—)No. — 1] 2[ 3] af s[ o] 7 8[ of1o[11]r2[13]14[15[16]17]
%g 55% ! RS
1|F2 1START | RETHATTY n y [y
2[cMPRNG | HelE @B y v v v v v v n [N |W]
3[1 2mpa LG V' 1. 2MPafhED n |nIn|n |n |n |n
4|12, 1.1.8T 5471 fIEARAE v
5|T2.11.UP 5421 7yTHR
6[F2.1000000.LT LPIC2052<0 2MPa v v v v Iy
A 7[F2 1Jc0001.GE PSV2001=30%
8[F2.100002.GT LPIC2051.PV>1.19
% 9[F2 1J00003.LT PIC2051.PV<1.21 n
10|T2.1.2.8T 22 EiERAE y
ﬁl 11[12.1.2.UP {32 FyTH
-/ 12|T2.13ST {23 bR
A 13[T2.1 3.0P 123 7y T
14]F2.1JC0004.GT LGIC2001 PV>30%
15|F2_1J00005.GE GI02001>=70%
16]F2 1J00006.GE EET FRERERIL—)LA
17[12 1 48T 5424 FIbREE
1812 1 4.0P 5424 7y TH
19
BIE
1/CMPONP HelE MR ENE S 2
2[F2.1AC0000 LPIC2502 MV=100% v
3[LPIC2052 Cs L AR O— v
4]F2_1Ac0001 LPIC2052 SV=LPIC20
5[F2 1AC0002 RP LPIC2052.5P=200 v
6[F2 1AC0003 1A0004=0.165 v
7[MV2501A UNT AT.L [z
8[MV2501A UNT.MV.ON iz
| 9[mMv2501AH LOAD#+ B Hi I v
UNT AT.L Vi =
11]MV25018 UNT.MV,ON Y G BESIL—ILE T
12]Mv25018H1 UNLOAD# A%
13|LPIC2051 DV.L LPIC2051.5.0MV y
B 14]F2 1AC001 1 RP2 LPIC2051.5P=1 i
= 15|F2 1AC0004 1A0003-50%
1% 16]72.1 LRN 5421 RUN n v
1/; 17|LPIC2051 CS.L LPIC2051 HRY—
Y 18]F2 1AC0005 LPIC2051.SV-LPIC20 v
Ll 19|F2 1AC0006 RP LPIC2051.5P=100
20[F2.1AC0007 1A0002=1.2 M
21|T2.1 2RN 51%2 RUN n N [N
22[1 2MPa FLGH 1. 2MPa#ED
23[12 1 3.RN 5123 RUN
| 24[LGIC2001 CSL LGIC2001 HRY7—
25[F2 1AC0008 RP LGIC2001.SP=400
26[F2 1AC0009 1A0000=30
27[cMPOKH AN HeFEf B EH 05
28[T214RN T\ 51%4 RUN n y |n [N
29[CMPONALH _\ Ere N /
0[F2 1Acooio\ 1A0000=70 Y

\
E B4EESY £

X 5. kMDD —4Hr AT —T )L



6. EERIRME - BEfRin K

TEEE - A PCOT Y r— gV 7 b
(21 Labview Z i LTV 5, (8] A AR 3 s 1
EBIGHEREE, 7 7 — LA X2 MljfE, b L2 Rl
M, SREEKEE NS 785, EESEE ST — v
A % fid) U4 HEhEER - 2 1R A OEin R E A
179, ABIFHESE E CILEMRE., Wb 1. ek
2. WEHER O 4 RO E 3T Hiv, HERE
XV =2 TNV THVT OEIESERFT D ON - OFF
EITH ZEMHRETH D, 77— A2 ML
PR ERF ORI, BB E—F & 7 BE
NEIZOWTERT D, b L FEE IS TSR,
WAbR, ¥ —bE R, NEKECR, BT A RO
IREE 2D, B, AV 7B, ., [Rlinsk s
ORI L% 77 7 Ford 2, X 6 12 bR OiElR
Ny RERT, RIRTHEY A DO THIEIEOR X
K& AREENZAL L B O EHEliz CIX L EIRED 7
TN TCNDBZ ENbND, K TIPS
DRy RTHDH, C DOTHiERE, D K RER
—E:MEEA—F: HHHEHIORES TR TX 5, Fex
T2 e by R 2 5 ICEER L P mEis) 5 E
HIEHR~ & B ICILE R IEIRICB WD TERE NV A
D ~ 7 7O B RA~BT TN D,

Bt \ SRR I R 2 X 8 (2R T, Z DI
LAY T NECEEREROEREAFTHZ &N
T& 5, FEOPA LB ITKROBEY TH 5,

OH ANy 7 IZEINEICEhERRED LT 5,
QR EAERR, OFE R 74 Y —fF4, @)
LA R ORI HIEfERGEER, O — B o [hlls
ITREEZ AR5, BEIERTPRE, Bk
HRCTHD, QO VT IIBBIRERORE, ®DE
WA IXBREIRE A B O & &%k, PAIED & & HTHFR
T 2%, OIEENY — FALDENETOEXZ—E D
A TR 5, FElO@IXNERE R O EiR e

A: Fi5EEL

- YIPEANM AT fsec)

7. WAL R

BRI EE S, FleT 0 u FRRITERSENR N
DT, WEICx L, JEDICX LE. 2NV T OB E
WX LHEE LTESRIT 2 2 & TSSO IRREH IR &
BHIZLTND,

® ©

v
i P

45



7. &8 8. BnHYIC

AU T ARIGEEE OHIE S AT A Th 2 K HEE Z DV AT HOBEEE XFHERERORILDO AT
BROTFT O HNVEES 2T MIA—F AT AT ELTERIET ARMORELZEH LERITHLN, =
HD, DAL OEEL T 1 7T AOEF N AR OFEREBETHZ LI THL, HETHE
RILDHETX D, TNETICY—F U AETESR HHE IS EZE T O AR RIIBSGICH S Z
T4 — KRy T7uar T AOEBEEITV, CRE EEENTIIWVIT 220, 2SI TEEICBWLT S R
REEDOEL e Ekkx 28GR Z TV U AR WZBG L OEEED b L BET D 2 & DRI AR
DEENEF > TE T2, ZHUMMRIRE M O%EITH DREFR-DOFAITH 5,

D FNSOWRENY T LD ERFG~ EFEONT

T, TS LIEESHIE AT A A R IRIZHE

LZEHOEF N RIE~NY 7 LOMKIZEE D=0,

Control system for helium liquefier
Mikio Miyauchi® , Yutaka Kondo®, Shota Tsuruga®, Hiroshi Ikeda®

% Cryogenics division, Technical Service Office of Research Facility Center for Science and Technology,
University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8577 Japan
®) Materials Science (Cryogenics division), University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8577 Japan

The cryogenics division, Research Facility Center for Science and Technology, supplies the liquid helium as liquid
refrigerant to the laboratories in the university we operate helium liquefier . The control system for the helium liquefier
takes liquefaction machine automatic driving and the management of the monitor of the helium liquefier. In this report
we introduce the control system for helium liquefier.

Keywords: helium liquefier
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method of the bottom water temperature at two localities in
he southern region of Izu Peninsula

Yasutaka Tsuchiya, Toshihiko Sato, Hideo Shinagawa

Shimoda Marine Research Center, University of Tsukuba,
5-10-1 Shimoda, Shizuoka, 415-0025 Japan

A monitoring survey of bottom temperature at 10 m depth has been conducted at Oura Bay, Shimoda and at
Nakagi Bay, Minami-lzu since 2001. A water-proof thermometer automatically recording water temperature with
one-hour interval was fixed on the steel pipe fixed to the bottom. The thermometer in each site was exchanged
with 1-2 month interval by SCUBA divers. The data so far recorded shows the characteristics of temperature
changes at each site, and also shows the topological difference between two sites

Keywords: Izu Peninsula; environmental survey; bottom water temperature ; monitoring
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Technique in the training for the processing of biomaterials

Chiaki Tadokoro

Life Environmental Science Technical Service Office (Institute of Agriculture and Forest Engineering )
University of Tsukuba, 1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8572 Japan

Training for the Processing of Biomaterials is a specialized course in Environmental Engineering in the
College of Agrobiological Resources. This course is taken by students aiming to be teachers of “Technology and
Home Economics” in junior high school, and students with an interest in the field of biomaterials. Technical
guidance for this subject is provided mainly by technical staff.

In this training, students use wood as a material, and work it using tools. By working with wood, students gain an
understanding of its various properties, and learn about tool mechanisms and handling. This year (2008), students
made food preparation stands (cutting boards with legs), and tabletop trays.

Keywords: wood; processing; technique
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Summer Workshop 2008 for junior high school students, University of Tsukuba:
— The report for three themes presented by medical technical staff —

Seiko Ito, Noriko Sugae, Shoko Sato, Noriko Kajiwara, Kazumi Bunzui,
Hideko Sakurai, Chizuko Fukui, Natsuko Kato, Ayako Kabayama, Yosiki Ohno

Institute of Medical Science, Technical Service Office for Medical Science, University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8575 Japan

Summer Workshop 2008 for junior high school students by technical staff in University of Tsukuba started at 2004
as one of the social contribution in University of Tsukuba. The purpose of this workshop is to give technical advice to
junior high school students on conducting their independent research works during the summer vacation.

The workshop was held on August 2-3, this year. 145 students participated in this workshop and sixteen themes
were presented: fifteen by technical staff and one by a student. The themes presented by medical technical staff are
three and their titles are “Preparation of a bigger crystal of alums”, “Observation of red blood cells, white blood cells

and platelets with microscope”, and “Dyeing of cloths with familiar materials”. Those three themes attracted student’s
interest.

Keywords: summer workshop 2008; independent research work; technical staff; social contribution
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Fig 3.c¢ Measured microwave spectrum. Fig 3.f Measured microwave spectrum.

Fig 3.d Measured microwave spectrum. Fig 3.g Measured microwave spectrum.
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Fig 3.e  Measured microwave spectrum. Reference light Power and generated microwave Power.
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Dependence of High Frequency Signal Generated by an Optical Beat Method
on the Reference Signal Intensity

Eiji Matsuyama

Institute of Materials Science, Academic Service Office for Pure and Applied Sciences University of Tsukuba,
1-1-1 Tennohdai, Tsukuba, Ibaraki 305-8573, Japan

Microwave to terahertz electromagnetic waves are considered as promising new light sources for the scanning
probe microscope ( SPM ) such as the high frequency tunnelling microscope ( RF-STM ) and the near field microscope.
In order to generate microwaves by an optical beat method, two laser beams were mixed and guided through a
single-mode fiber to a nonlinear detector ( optical heterodyne mixing ). The wavelengths of two beams are 1.0 ~ 2.0 um
of near infrared region. The center frequency of the output signal from the detector is 569.1 MHz. The dependence
of the output signal on the reference signal intensity was examined in detail by observing the spectrum of the output
signal. Even when the reference signal intensity decreased from —5 dBm to —50 dBm, the spectral purity of the output
signal was maintained to 5 MHz width. The intensity of the output signal was decreased linearly when the reference
signal intensity was changed from —5 dBm to —50 dBm. Hence, it is suggested that, by extending the optical beat
method described in this report, microwaves and terahertz electromagnetic waves whose wavelengths and intensities are
strictly controllable can be generated.

Keywords: Optical beat; Scanning probe microscopy; Terahertz; ESR — STM
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Improvement of the working efficiency of the milling machine

Kenji Ishikawa

Engineering Workshop, Technical Service Office of Research Facility Center for Science and Technology
University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8577 Japan

A YZ-320NCR CNC milling machine made by YAMASAKI GIKEN Co. Ltd., was installed in March 2008. This
equipment has a pattern input machining function (machining guidance function), and machining can be repeated by
simply entering data when machining the same pattern. This report describes the results of fabricating a stainless steel
piece for tensile testing using that function.

Keywords: CNC milling machine.
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Welding processing of the taper pipe ilnto the reactor core pipe made from silica
glass

Shigeru Aketsu, Hideki Kadowaki

Engineering Workshop, Technical Service Office of Research Facility Center for Science and Technology,
University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8577 Japan

When fabricating scientific glassware with dual tubes such as trap tubes, fusing is done while temporarily
immobilizing with a holder so that the inside glass does not move. Holders of various types are available in the glass
workshop of the industrial arts department. However, they are for straight glass tube, and cannot be used to immobilize
tapered (conical) glass tubes due to their structure.

In this case, an attempt was made to fuse tapered glass tubes by using the currently available holders for straight
glass, and modifying only the fabrication procedure.

Keywords: fabricating scientific glassware; dual tubes; holder
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Report for an emergency drill at Plasma Research Center

in the University of Tsukuba 11

Hisako Hirata

Institute of Physics, Technical Service Office for Pure and Applied Sciences, University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8571 Japan

The training for protection against disasters has been performed every year in Plasma Research Center in the
University of Tsukuba. In this time, some necessary practices were carried out by assuming that a pretty strong
earthquake and a fire broke out. Some problems for the approach of emergency were found out.

Keywords: an emergency drill; medium class earthquake; power failure; rescue
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