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AT T4 —LA-105 [ZBET 5 Q&A

PFD(KEFREE) DRIERBIFTIHN?

PFD LEBEILEDISLEEAHYET M ?
BAFEFEDSIICEEITNITIBVLNTIMN?

SD A—FRICHASN IV DT —RFAEERLTVETH ?
EHZARIILOHEHDESLIZ/nmIAASZEBRIZEITE M ?
BIEBNESOREIFATLEIAN?

AAEERZE (Y —) EDRIIAD Type C 7—T L EHERT HEATEET D,
FANT FIAF—DREFEZZEHRZLIZE,

S R L

Q1 PFD(AEFREE) DAERBEETTHM?

LA-105 Z&EHHDAER/NEANTIDE. 22— Z (TR DIRIILF—TT IR,
KEBHNARILDREEE) , AEFHFELTRIZIGE . AIERZNZ(TER -3 F (photon) DEXIL.

ZITEOZIRILF—ZXF 1 EOIRILF—TEBILITE>TRODIENHEFET BB

BE AmM)DOXD 1nm HfzY, 1 BEHEY 1 mBELVOER(OARLEFREE B

umol/m?/s/nm) IETRIZKVEHINFE T, 8. PFD X photon flux density DBE T,

DRNEFREE (umol/m¥sinm) = [ZITESF=TRILE—] + [}F 1 HOIRILE—]
= [FHBATRE (MW/m2nm) x 108+ [FTSUUFE (Us) x FiFE (m/s) +
R A (nm) x PARAROE] x 10°

COXDFHEFEITODVWTIELATICEREALET A, EBEIC LA-105 DE AL RS RED
T—3%RAWTPFD 5 ELERETI L IT7AILILA-105 TH RSB EA LM ETEE.
HEFREE. BEFZHEILIAENIRELTEYET B AN ABHEBE CRREEOKAT
BBETHEAIE mW/minm) DEAETT, FIZIE. DPAXLEFREEDHD D3 DEILEYY
HLTLED X #9V9ITNIEEDEILESBELTWSIBDHIYET,

BER/DZTE A FOEYT, BRILEIRLF—ZAF 1 EAOIRILF—TEIDILICX
STRDBDBIENTED, F-. XF 1 HOIRILF—ETIUIDR E=hv [C&YRDEN B,

HKF1EOIRILF—FTS0IDK E=hv[h(cN]EYKROONFET , CORITEENRENE
BEMICAF 1 BOIRILF—INRESILERLTVET,

h: 7529 %E$(6.62607015%x1034 Js)

E: IRILF—()

v IRENE (REALED

C :JIE(299.792458%106 m/s)



https://www.nihonika.co.jp/new/wp-content/uploads/LA-105excel.xls

AR (m)
BE A PBEEYOIRILF—US) IETIYMW)TREINETDT(W=J/s) 1 mHf=Y 1 70
L-YDIRILF—ITMETRE (W/mM)IZHEYET,
ERIERREICOABITBE (mMWMnm)ZAIET 2D TTH ., SALEEICT 5-DI<H D4
ERREORICOVWTEHEEZEDFT,

[BEAEEmM) ZY 1 REZEYOXAFOEKCEEFRERE) EH/MYs)] = [1 A
U1 MELYDIEDIRILF—(RETRE) (W/m)] + [XF 1 EOIRILF—)]
HF 1 HOIRLF—EHFEVIZEL/NSK FAERRGITELVERTHELEFTOT, 7R
7R 0O%1 6.02214076 x 102 ##TTEITHRRLET,
[AEFRZBE (molim%s)] = [MHTEBEW/M)] + [£F 1 EOIRILE— x ZHRAFOK
(6.02214076%102%)]
EILTHHEYE A NEL/NSTEEFT O T ymol TERLET (umol/m?/s)
[t EFREZE (umol/im?/s)]= [METERE(W/M)]+ [XF 1 EOIRILF— x PRARFOH] x
108

LA-105 MEFIZAIEL TLS D IE 5 S ST R E (mW/m/nm) T D T.

[ mEfzt) 1 ESY Inm BFYDOXFOEK (D IAALEFEREE) (umol/m?/s/inm)]= [4
FIETERE (mW/m/nm) x 10%] + [%F 1 BOIRIILF— x FRAROK] x 108 (ZHRYET,
KF 1 EOTRILE—=TSUHEH (Js) x KEE (m/s)+ EE A (MTTDT.
PIAKXEFEEZERE (umol/m?/s/inm) = [HIIRETEBE (mW/m/nm)x 10°] = [TSUIEH (J
s) x FEE (m/s)+ JEE A (m)x PRAROEK] x 108 £5YFET,

BICTIUIER. LRE. TRAROROHEEZA AL, BREE nm TR L.

DRI EFREE (umol/m?s/inm) = [HFEHBETERE (mW/m/nm)x 109 + [6.62607015 x
1034(Js) x 299.792458 x 108(m/s)+ K& A(nm)x 10° x 6.02214076 x 102%] x 108

[ 1 AOXF1EOIRILF—DERBIEEETLHL

DHHIEFREE (umol/im?/s/inm) =[5 FIETER E (mW/m/nm) x103] + [6.62607015 x
299.792458 + K&/ A(nm) x 6.02214076 x 10%] x 108 L% UFET,

GHELI-2RRDOAEFREE (PFD)EROBIZIE, FTRIH>THAALEFREEDBEHK
P(A\)% 380nm D 780nm T A TEATHIERWIEIZHYET,
A=780
PFD =/()\)d)\
A=380

f(A)

PN = oA Nm

f(A): 2 SRR E CR R D BIZ) [((mW/m2/nm)]
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h: TS E#H(Js)

c: JEiE(m/s)

AR (nm)

Na: ZARA RO (FBGL)

LGRS AAEFREEDEYE PONAFHTIDT, FROKLICEBARZANTH
BHESTIDELNHYET,

=780
PFD (umolim?/s) = S([Pi+Pi1)/2)
=380
=700
PPFD (umol/m?/s) = Z([Pi+Pi+1]/2)
=400
Pi- iR | OO D INEFREE (BALE ymol/m?/s/nm)

KBRICFHELEHERIX. [LA-105 THABFABENCMHNBE, XEFREE, BEZHHET
%7 i=1M E 5 413 1712 PFD. 414 17 PPFD Z.RLTLVET,

128 . S EF R (photon flux) (umol/s) (FHIREM 1 EHVIZHF T ELFOLEHERT
DT ERBRERANT360°ETOAMICHS SN FOERZEALTROHFET,

Q2 PFD LBEFEDISILGEARNHYET M ?

BB (illuminance) (X A DR TR - DREERLTEY . PFD LREFZABENZTEST-
KFOHERLTVETOT.ZO 2 DOYEMEKRIEELELGYET, LHALEGELNS, COME
DOREIZITABELELCTHNIE. REMICLAIBERNFEELET,

AFIDERIZ 380nm M5 780nm DAZREH L THRIREMERIE T HILITLY ., BREDER
BE SN (TRDERDIIENTEFIN. TOHEN CIE ITIYLAREINTVET
(http://www.cvrl.org/cie.htm) . TN ZEZERIL 7= 52 S B E MW/ m/nm)IZEL. BICHE
683/1000 #2EL 380nm A5 780nm ETHER THIER A LI-LOMNEBETY,

TEI)

BB (Lx) =/ Km-f(A)-V(A)dA
o 380
i=780
= 3 [fi-Vi+ fier-Vie1)[/2xKn/1000 (B R A K KD EUEFE D)
i=380

fi: iIRE N DB O DS METERE (mW/m/nm)

Vii iR N DFFD EL R E (FBGL)

Km:W ZJL—AV[CEHT H% 5 (Kn=683 Im/W)
XmW Z W [ZEH#S 51=6(2 1000 TEI-TLVD,
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BB (IX) ERE A EFRERE (PPFD) EDMICIE, KESELCTHAIE, [REEMICLLHIBEFRA
FELET, TRIEEHDOD AT SRR (LPH-411PFDT-S) Z AL TEREL PPFD ZREEFIZAIE
L. BEICHLTPPFDZT7AOYR-3DTY, RIFRRETELIRFLERABOATEYET.

FeE & PPFD o BE£%
400
5350 [
N\E 300 y=0.0136x + 0.521 R
3 250 =1 s
£ 200 P
= 150 a
100 -
I
0 lees
0 5000 10000 15000 20000 25000

FERE (Lx)

Richard W. Thimijan & Royal D. Heins (& 1983 FEICFEX DHABETOREMSHEFREEN
DEBFZHEREL TULVET . Photometric, Radiometric, and Quantum Light Units of
Measure: A Review of Procedures for Interconversion” HORTSCIENCE, VOL. 18(6), page
818-820, DECEMBER 1983 (doi: https://doi.org/10.3389/fpls.2021.619987)

Q3 BABREIFEDLSICHREITNIERNTIM?

FAGEAAGVRY . BEIE—FERRLTTSLY,

PPFD M EAL(E pmol/m/s T DT, BAKMEICEAHLL T AIEMEFER/RL—ETT,
ANEREFEE—FTHEL. PPFD [CRIFT EBAREOEZEERAI-ONTETT,

B LHERE 8 ms (RUF) FTIXERIREY 1 FEE (9 1800umol/m/s) ZRLELT=H, 10 ms ZiEZ
HEBHA—N—DEOHBERERLGYFEL . GHE. BT FTRELFROBLRREIL 7
ms TLI=, #>T,. BEDBECTHFHE—FTRGEBEFEERITIVELHYFET,



KEGHRIE (PPFD) (2 IE 9 8 aRefE D
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Q4 SD A—FICHASIhI=IT VL DT R (IAEBRLTOET M ?

LUX: BBEE (AL Ix)

fo: BE (Im/m) ZA—kILTIFAETA—FTRLIZBD TY (BALIE Im/ft?)

CCT: 48R 8 E (correlated color temperature) T, & #xEETRLET .
Duv~dv:[LA-105 DAIFEIE B DAz mES B TS0,

Etime: SEJtEERE (AL ms)

x, y:CIE1931 2D x {ELylETE , 2D 2 DDETRABANREYET,

u', v EEREREIRRICBERD BH/INTGA—FTT M, CIE1976 B EZEFALIEDTT,
LambdaP: A\p (E—2 K E)

LambdaPValue: A\p {B(E—2RED 7 ISR E . B AL mW/m/nm)

LambdaD: FZF> kK & (Ad:dominant wavelength) D& T, AR ML TEENZRLRELE
— ) TS RENRKEEZRTKRETY,

Purity : {5 i (color purity) &R LET

IRR: i 51 B8 £ (irradiance) # & L £ 9 (B AL W/m),

CRI(R1~R15) : i@ 4 5THisk, 241X [LA-105 DAIFEIE B JnBEEHS BT,
PPFD: photosynthetic photon flux density (£ & Bt EFRZE .. B uymol/m?/s)

PFD: photon flux density (Yt £ FR% E . B4 pmol/m?/s)

PFD-UV:380~400nm DEE THARAEFREELZ KR THEE LB (EREIZXLD)
PFD-B:400~500nm Q#HEATHAAAEFREELT KRR CTHRIEFEI LB (EREICLD)
PFD-G:500~600nm D#HFE TAAAEFREELT KRR CHIEESI LB (EREICLD)
PFD-R:600~700nm QEHE THXAEFREELZRR THRIBES LI-E(BREIZLD)
PFD-FR:700~780nm D#HFEATAXAAEFREELT KRR THREES LB (ERIEICLD)
380nm~780nm: & K & D 5 F i 5T R BE (B AL [E mW/m/nm)

FHIE. [LA-105 D RIFETE B 1D ERBAZHS BT I,



https://www.nihonika.co.jp/new/wp-content/uploads/LA-105sokutei.pdf
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Q5 BRARIMILOMEADELIZInm IHBAZEHIEFTT M ?
FALT FIAF—ITROT RIERARIML OHMEEHIZIE 7 KSR E D EA mW/m/nm(1Tnm 24
U1 MEEYDIRILE—)ARHINZONEETT . COBRIEENRZSELEREIC
XL THREHRE (mW/mM) Z TRy TERLMNERSTEITHYET,
BHE, R2CHE—KROXFERNUICFEELLEVDHSTYT , RROXIZITBHTREDOIENH
5DT. HHERDOIEBTLOMSTBEZAETEEL A,
#->T. HEFEEDIECTHEBEFZ]>f= mW/m/nm M HEEAD B ALIZEYET,
DRBGTBEEZ E\. METBEZ ELREE N ERTTHE. HENICE O ABIBEIL,
Ex=dE/dA EMSTREZ KR THALIZLDIZRYET,
ST . MHRBEE (X, TXOLIITHAMSRE EAZKEANTESTHILICL>THLNE
ED
o]
E = E\ dX
]
(H B2 : https://ja.wikipedia.org/wiki/%E6 %94 %BE%E5%B0%84%E7%85%A7 % E5%BA%A6)
ERIE. Q1 OEEICERELIZEBY. BB AKXZRAVHIERES ZTo>TLET,

Q6 AIEEIIXSDREIIFITLESH ?
SACTFSA Y —DEMLERYRUBEREE IBO TEL. TEFRK(BERE F9E) 1$5
0.03% T3, BIEMNIEXSDKERIFILTDEYTY,
1. HER
(MAEEES
BEEDRFIAMNBIEICEZELRIFLET,

(H#E: V-2 —TIZ2A%AE&H BEHZFERIIEFEDEE R hitps://www.ccs-
inc.co.jp/guide/column/light color part2/vol06.html)
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LEREDOITITEIAARAELFMBUERAULOBEMANTRHAD LED SUTOBELAEL
=£MDTY,

210 BL 260 HET. BETOAILLADEH) BERMICAZEEMLELT .

DI BENEFDEEICLYAIEEIL 10%EEEHLELT -,

KT EHGBIEEZRD=OICIFERT—T L (Type C)EAVWTERTAE T IHE
NHYET,

() RIS T R IAIMDAE
AEMEICLPBENDBNERARDOIC, RHOEEE LED 507& 90 ENARTEA
HOMEZRK 20cm FTEATREZAELEL .
TROLSIZZABOAMEZ 20cm § 579 LBIFEBA R 5%EILLELT =,

KFEREROEEE S BEDORFR (HEE)
1.010
1.000
0.990
0.980
0.970
0.960

o
(=]

50

((s]

40
0

0

o

10 1 20 25

PEEE (cm)

n

(B) B (LED 57 ) D% E L RS
LED MM EL T BEN LR THEHANBETTSEMD, LED DBEN—FICHSETHRELN
BETd3L5TY, (H8:https://edn.itmedia.co.jp/edn/articles/2009/17/news049.html)
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EEF. 8B DO ATRERE LPH-411PFDT-S (B3 LED M) RIZZNEZEE, Type C 47
—TLERAVTHENCRBEZRELLLOTY , AATERY 1 BREIT—EELLRYFELEA. ]
ITERELEANTH 6%BENMETLEL -, #>T.LED ST OBEZERICAETS5E(E
1HEUEDV+—IU 7y TRENBELEZONES

2. RER (AT HIMP—BHISERT 5% E)

LA-105E R A& ORI E MR EE DRERF AL
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500Lx REORBEZAELLGR. AN FIMP—DERBRAERNGRET HETITH

0.8%MDEMELELT,

1% BEDRENHBTINLIDTHNIEL, ERBRAERINSFERALTELRVER AL, BELE
BETHEEE. 40 RULEDOVA—IUTT7VTRBNBETY . BH. SMNTF M F—(3E
BEDIKEA—EREZET HEEBMICERA T7EGYFT DT, Logging HEECHERATSLY
(I Z 1. 10 #FEFRT 1000 [) ,

8. BIRE (180001x) DIHEFIFTRDLSICERIKABER NS 25 R EFTREXIBELEL
FHATLEOT, ERBEAERILAELTHLHREHYFEE A,

LA-105 74 A\ | & B EE D #2284t
(B FRLEE)
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Q7 REERFT (Y —) EDRBIZFAIERD type C r—T ILEEH T HENTELTTH,
Bt THERLU-$E R TIL. 3m O Type CH—TIL%E 11 A (33m) L TERBEH YT A TL

1=

Ea R (m) LUX IRR PPFD PFD
r—JIL1 K 3 501.0494 | 1.55082 | 6.94213 | 7.19560
r—JIL 2K 6 500.8840 | 1.54980 | 6.93875 | 7.19070
r—JIL 3K 9 500.8292 | 1.54944 | 6.93769 | 7.18887
r—7JIL4 K 12 501.1119 | 1.55122 | 6.94342 | 7.19756
r—7IL5 XK 15 500.8083 | 1.54922 | 6.93707 | 7.18783
r—7IL6 K 18 500.7553 | 1.54879 | 6.93575 | 7.18565
=L TR 21 500.7427 | 1.54872 | 6.93549 | 7.18532
7—7IL 8 K 24 501.0444 | 1.55069 | 6.94192 | 7.19485
T7—TIL 9K 27 500.6574 | 1.54830 | 6.93401 | 7.18329
r—2)L 10 K 30 500.6311 | 1.54804 | 6.93334 | 7.18196
r—2)L 11 K 33 500.6534 | 1.54822 | 6.93381 | 7.18285
BE1ARDT—TIL 3 500.5524 | 1.54780 | 6.93224 | 7.18085
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Q8 AT AT —DKREAZEBHALIZSY,
ITHARBESREIEI[REN (JEMIC) JICTHREDKRIEMNTIEETT (3 RIIE), AL EE 10 HRET
T, BERFIEAELIZEBOEDE TS,

Ff-. £30 Q2 2R HLI=&5IC. BEE PPFD EQRIZIZLEBIBFEA HH NS, LTD&
SIZEBEDRIETRO - IERIE PPFD OMIEICHEAT A EMNARETT,
oMBEMIRIEIZ&D PPFD D IE

BEOCDEEZ L. BEOERHAEZ Lo L. BEOREZREMFEoN-HIERLZE CL(BER) &
FTHEUTORXNRYILIEET,

Lt = CixLo ... (1)

PPFD MEfE#% Pi. PPFD DEAIEZ Po &L, CHERIE Po MOE(E Pt ERH D= DFHIE
BEETHEUTOXLARKYIBET,

Pi= CpxPo ...(2) (ZD CERHBZDMERY)

PPFD LHBE X LLBIBBRICH B ENDZDLHIEHE k ETHELUTORMRYILES .,

Po = kxLo ... (3)(PPFD D ERANE Po [XEREDEAME Lo LLLBIBHRICHY LLBHIESRUE k)
Pt=kxLt... (4)(PPFD QO E{E P IIBEDEE Lt HLLFIBRIZHY ELFIE R I k)

PPFD O#IE&E Cp [£(2)= &Y
Cp = PyPo
D PokPUZB)HKED)HXERATDHE
Cp = (kxLe)/(kxLo)

= LiLo(LLBIES k ASERAET)
H(1)M5 CL = LiLe DT, Cp = CLERY , BEDKIETELNI-FHIEALE PPFD OIEIS
FERTHHERBIRCIZEYET,
HECOBERIILEDFENSHBEDRELEICHAIDOLTRILET (BAAFEELT 400nm
M5 700nm DEFHIZHELARIMLEFEDOHRRIZEBYET),
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