ISSN 2186-6945

Proceedings of Tokai Universily
Research Inslitute of Science and Technology

RBAFIE

St B R S T00T ) EA 2016 Vol.37

7
RIST

Research Inslitule of Science and Technology




RBRF HE
SR R ST A

Proceedings of Tokai University
Research Institute of Science and Technology

2016 Vol. 37

RIST

Research Institule of Science and Technology

http://www.u-tokai.ac.jp/about/research/institutions/research_institute_of science_and_technology/



Proceedings of Tokai -Um"vers?z_h

Research Institute of Science and echnology

BRE ZXIVF—ICZLWVEAER, B2z S > TEZL T TV RAED
HET, BHEEOHLBNIEMERBMEIRTA / N—=YaryERECL,
ZThoDREEHEIEILT ST ENKRYITT,

RBRAREARIEBMIIZANIE, 1948 FICRE S NIERRIEM AT Z Z DS & U, A28 E
ETERE L ORARRIEOBEZIRA L ZTROTVEIHEHTHH. RBERKZOMNERFKEAL
LT, REELEOHOHIARTH XY,

LHHFAE. ZDHRDORTEDIRLCHESTZNRE U, BEWNKIIEGED SR EAZDEHED
BVHTZRZHPLE LTHRCA /N—Y a U ERIEIMEGEHZHEET I L EZI vy a Ve
LTELET, BRUEIEREOHESERILBV DL RELE#ENMENE T, WThOBEICEL
TELEINTOMEREICKERREZRIOSNZDI TR FHA, AIEZEBROWIEREIEITT
HETE20NIENTROEZDI TR AEVTLE 5, MEFROEEINCSMLTE S 5WFEF—LT. Y]
REEKEE LA ICEE Z 20 THi - A EREZ B B S & 5 BRBN RV EXREZES 1/ X—T 3
VERIITHMELRED ATV TLE S, KEOH T EROMAKEELZTIKICE D AR, FFRAELR
RN OFE R RIBX AR EZEEERE TR TV T eh, ZEREEERTH N L TRZERO
BOE L 217> BEEAMNTY,

BlEhE ORI ZEMNIE QBB ZYA L, RZOBNHRZHME L THIICRHADH 5 LRI,
Tixbb, “HROE ZEKT HHIEE 2015 FITHE D ERPHR ENDDDOHLET, TDEXS
REED OMANRZIER L TERERICERK T2 205 ' AHTVWEEHALTVEY, Z0OH
Do, RICBBNTCX S ICHEBERZEEAAT, DBEREDA /N—2a Y2 RIEE LI KREDER
LR B MADRRERIAEINIZIF CERTESTL X 5,

S, RBAHRSRAEMAZAAIE, B2 EEAEEOMZHIR L L THEET 5750 Tidx<,
R EMNFICHBN L REEZED. £ OMBHRAMDORENDERN S, & 542 R DLHE
REANMOFRERZAET X S THRZLTTEVD XY, 2016 £E RiFRHCE BERZEIND
JeF1 & UTHFGRX 2 B8 L. IS OEESIO—ii%z CRAVLETOT, THRERFhEED
TY, SHROMAFHROFEEIHN L, THECHEROIZESHOHALLEFET,

Rig KRR ABA St
pige U %

R|ST Research Institute of Science and Technology



.%ﬁéﬂﬁﬁﬁ{jm%ﬁﬁ ,‘:ﬁﬁjﬁg ..........................................

BEIC ) 2 A RRSHE R O B cocrccssosscestsssscctcccsssrssacccnns

1 v F GEERAEIMIZE)

BRIV CTR L F D Mo DORffFEeeececcsecsccsccccscccccssccccccns

W O & GRERIEARINRIZERT. BEAEYEERD
B Kt R B R E SR 20

W7V 2)V—RL T A AT X BHERDBH%E FOBRME ARG

—RNFT 5y 2 KB BEBIL EIHEEH —- - eeeennnnnnnnns

Bl B R REARAEANRTZERT)

W2016 EFE 70Tz 7 M5
(BEHEME T O 1 7 FZES)) SR eerreorrrceracrsscsaccenns

12

RIST Research Institute of Science and Technology




EIZ & 2 ABGRATHERE DRFTHER

T F (RBREZHREHFEERMAZEAT)
Research on the enhancement rate of solar radiation on the ground by clouds

Shu TAKESHITA (Research Institute of Science & Technology, Tokai University)

F—T0—F KIEHES, £5MR BERHR

Keywords: clouds, enhancement, solar radiation

It is confirmed that there is a day when the solar radiation on the ground was larger than the solar
constant which is the irradiance at the outside the earth’s atmosphere. Considering absorption and
scattering by the atmosphere, this phenomenon is an abnormal value. To clarify the enhancement of solar
radiation on the ground, global total irradiance, global ultraviolet-A (UV-A) and global ultraviolet-B (UV-B)
irradiances measured at the Shonan Campus of Tokai University were evaluated using by synchronized
all-sky images. Enhancement of global irradiance is observed when low layer clouds are spreading around
the sun. Global total irradiance is enhanced about 36 % more than cloudless clear sky condition. This
enhancement is also observed on global UV-A and global UV-B irradiance. However, enhancement rates
of global UV-A and global UV-B are smaller than that of global total irradiance. It was concluded that the
enhancement is occurred by the multi-reflection between low layer clouds and ground, and enhancement rate
is mainly dependent on the ratio of direct irradiance to global irradiance.
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Figure 1 Photograph of solar radiation monitoring
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Figure 2 Global/diffused Total, UV-A and UV-B irradiance, and all-sky images when enhancement was
observed at the Shonan Campus of Tokai University.
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Study of Advanced Infrared Light Sources and their Spectroscopic Applications

Shigeru YAMAGUCHI, (Research Institute of Science and Technology)
Daichi FUJII, and Kazuhide SATO (Course of Physics Graduate School of Science)
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Abstract
Advanced infrared light sources and their spectroscopic application are described. Novel laser
spectroscopic gas detection method with optical wave microphone(OWM) is proposed. It enables sensitive
Photo Acoustic Spectroscopy remotely without installing conventional microphone where acoustic wave
stands. We successfully demonstrated to detect acoustic signal from C,H, with OWM system.
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Synchronization of Digital Camera and Event in Linux Environment for Evaluate Gravity
Acceleration using multi-flash exposure

Naoki Yokoyama (Research Institute of Science and Technology)
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Keywords: Digital Camera, Free fall of steel ball, Multi-Flash

Abstract
Suitable synchronization between camera and free fall of steel ball event was discussed in previous
papers. Delay between trigger point and actual shutter timing was about several hundreds milli-seconds. That
is fatally large in critical conditions. In this paper method was introduced to avoid such delay using flash
illumination. But in this case synchronization between flash and event is needed and discussed. Finally using

multi-flash equipment Gravity acceleration was measured.
1. [XC®HIC

USB #f5t SNT=T VX IV H A T Zflix D J1ET PC ) BFlEIT 2 HIEIZ DWW TIL, B 2 O L
WZFEEDT, [11L[2] GENEIA AT DY v v X —% PCLHEIT B0 T, BHIET7 T v =TT
ST, KX TITEEMED 7 7 v v a2 HWTEZEBHZITV, — RO ILEIRICREZ N R 5 3
Keoxt G mifg % 5osk U, Bk B B N2 2 EIINEE 25013 2 BB 21T > 7= DO T ORE R
IZOWTHET 5,

2. EBAE

ARG THO TR GBI ITER 25.5mm OERZ AEBEL-b 0%, BiRRY L—7hbHlv s L
TEBATHO) TP CRE, ZOMEERE Ty N LIEBEOBHE T TH 5, PC DS OFFEE
EILAT % ) Fig. 1 & [FER7e O CTRH#EZ AT 5, B (A1) LWINIA->TNWDHH A A — K
EBEVEBNCLDEEOBREEZ DO LD TH D, BHAIZEHINT 5E/ET 28V FBET
TR DG N TIRETH DD, F—T v a Ly ZRONE UF ThiuE, B 10 1 — R)
BRIATFTEHZELLTES, ZOLY —Xary ha—AREET T v = BAORENL /O H—
K@ DO(Digital Out)2>H17->72, 77 v =2Z3 FHEL. PCHhob o UOREL-F A I
TTENENORNEFIE Lz, WATOL Y —XA4 | A THY FIFHEROE T, 350D
Ty vaBENI I ETEHSEODO ZEH Lz, 77 v aOlENL, 74u 7T = H0
T, AT E A2 EREICHERR L, B LD A XITERT 5 EXROBEEEZEIE, 2
FEFRFf X, Linux @ usleep B# A AW CY 7 b =TI X A4 I T E -T2,
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3. EER#ER

EPRCRFL O E 2 REET D 7201, Bl & ARSI ZDEELEBRE NN T, 3EDOT7 T v
VaRNRH AT VAN A e A a—F TN LT, £ ORR% Fig. 1 177,

D504 30144, MYE2101267: Mon Dec 25 13:58:09 2017
1100 2 1004/

Agilent
RE

Fig.1 Flash lighting

Light Intensity

Fig.2 Intensity plot using captured data
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Fig. 1 IZB VT, D FL—ZXFERENI R U HIHEHA L= AT LY — XA D5 T, FHlo
FL—2 (Ff) 1377 vy 2O NBEDORMENTH D, Fig2 lI7¥F vt vrm2a—7C
FL—2 L RIS - RESNET =207 vy b ThDH, NV ZAOMBEMN L BN T 5
WZIZZHHDT =2 %25 ZENARETH D, HFONTEMET —# 06 FERZIRE XL 1ms
BETHDLZENDHoT, REERDODIA I TEY 7 b7 TROTEY . BAEMIIT
usleepOBIELCTHRIE L TV D, Zhid~A 7 nth o REATHOHE LBAATEETH D25, FEEEIZIE
UL FEREOKE LMELNR,

Pl
; NILT
1/60 1/250
] &% 7E B 5 ) | o
BRE 279a

Fig.3 Timing diagram between Camera exposure, flashes and Event.

Fig.4 Experimental result-multi exposure
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Fig3 1%, BIR, WA TZOEN, 77 v aBAOREMBERZREZRL TS, 77 v 2 BHZ N
DAL, BIRE Uy v X —Tlidel, Yy vy X —3FRTTEE, v v v ¥ =0V TV A EEH
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T T ORBEZ TR, BEIIRRE Yy v X — VLT EER T, RV TR X, %
ORISR E 7T v a2 2RAPSEDLDOTH LN, TBREFEENGEOLNRWVEAT, Ny 7T
T ROBNFEMZ DO V60 RRED T v v 7 —% W5 Z L RLZWR, AL, VT
T HEAToT2, FigdlZ7 T v 28072 A 278, 50ms,100ms,300ms DA DO R4 7R~

@
i
[ LN

§
i

o e 02000 = 5 4130 ) Yy m and f 50

Fig.5 Experimental results delay 50 250 300 vs 50 270 300

7Ty aR oA I 7 BB LS TEEBL LI ERME R A Figs 07T, ZNENOER
FER T, KR CHIERDONLE 2 A r— DD gt & O | LSy & REZI 7255 7 & S FE % ok
b, ZOENSLESINEEZRD D & Fig.s £X T 10.4m/s2, £ T 10.0 m/s> & 720 F K 6 /3
—t Yy MREEOMENNT, RO Fig6 1ITHAKOLAEOFERICONWTIRZ EfLEE 7' r > L,
WHIHR 2 TIDTRERTH D0, ITINEE & O—BENHF LN TN D,
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L Fig.7 I3 =20/ VUV 2 % 10ms,20ms,40ms T ikl L7 BEONREE{LTH D03, RiTZ DX
IVAPIERNDIE TN & T, R 7 L ORERICR > TV D, ZO7 ik, EBRHR TR
TELN, ZOBEREEHBHICHM L TEHITERESI ST ZENREE B 2 b, BUEMRT
HTh D,

4. %

FUHAN—IRV T H AT % PCOLHIEIL, fﬁ]ﬂ?@QHﬂ{%T%vwﬁ“77//;T§ETﬁi L7,
HIEX, W ATOV Y — X2 HBEERNICY a— N3 HEEHWZ, 77 v =% 3 [BfE5]
(ST EASAT S8, M OFR LB 3 ORI, NLEN R Wik S ERE LTS, 3 EORLIN
BIERNS, —OOESEREE T, B DML TOVEHE 2RO, DO FEEEDOELN D
BESIEE 2 Lz, BEEET A A TICL > CHME TR Z e L., BANE SR 2 T
UNMEFE % 2R 60 T H RS IXHAFF CE a0, AR TOTIETIXEF LB OZEMGENE L, £2%
NEFHETHZ LIS, BEESE SN O TR EN M ET& 5, EEICHE LN 7-migix
HER DO SBRE A% 7 T » ¥ a W E TEAAATZLDIZR DD T, 77 v 2 JEiE N T
HIUL, RIEE D D EEER AT T2 Z EAFRE L B, BUEMT T TH D, S%ITEEE
BT A COMREAER L O THERET L TA,

SE R

[1] TV ZN—RL 7 H AT L 5ERD B B T OB S EfR
— B W AT oRMIME — BUL BB, R ERE BERFEANIIIEET. 34,
24-29, 2015

2] 7Y HN—MRL T I AFIZ L DMERD B ¥ T OB G EHRY
— BRL 7Ty a2 WUORY — Bull BB RECERE  RARERIRIIZERT, 35,
14-19, 2016
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